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Europiil5che• 
Patentamt 

European 
Patent Office 

Office europ~en 
de• brevet• 

06832085.2 - 1506 / 1962670 

Client Database System (CDS) - clean up. 

Application Nr.: 06832085.2 

07.12.15 

Following clean up action in CDS the entries concerning the Representative for the applicant have 
been amended and are now as follows: 

Verweij, Petronella Danielle 
Philips Intellectual Property & Standards 
High Tech Campus 5 
5656 AE Eindhoven 
NL 

Where appropriate, the European Patent Register at www.epo.org/register will be updated to show the 
amended details. 

Questions about this communication? Contact Customer Services at www.epo.org/contact. 

EB21171 
EPO Form 2596C 07.14 
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EuropilschesPatentamt

EuropeanPatent Office

Office européendes brevets 
068320852 - 1506 / 1962670 07.12.15

Client Database System (CDS) - clean up.

Application Nr.: 068320852

Following clean up action in CD8 the entries concerning the Representative for the applicant have
been amended and are now as follows:

Verweij, Petronella Danielle
Philips Intellectual Property & Standards
High Tech Campus 5
5656 AE Eindhoven
NL

Where appropriate, the European Patent Register at www.epo.org/register will be updated to show the
amended details.

Questions about this communication? Contact Customer Services at www.epo.org/contact.

EB21171
EPO Form 25960 07.14



Europiil5che• 
Patentamt 

European 
Patent Office 

Office europ~en 
de• brevet• 

Closure of the procedure in respect of application No. 06832085.2 - 1506 11.07.15 

1. The procedure in respect of the above application is closed for the following reason: 

REFU 2/01.04.15 The time limit under Art.108 EPC has expired. 
No notice of appeal under Article 108 and Rule 99 EPC has been filed. No 
request for a decision under Rule 112(2), or for further processing under 
Article 121 EPC or for re-establishment of rights under Article 122 EPC has 
been filed. 

2. The EPASYS situation has been verified in respect of item 1: 

3. 

DFIL: 05.12.06 

NOAP: //// 

RDEC: //// 

RFPR: // 

REES: /// 

REFU 3/ADWI 3 and DEAD 1 coded. Date of legal effect __ l_S_._0_3_·2_0_l_S __ 

Position regarding fees: 

01 
□ 

DEST03 005 00613497 15.07.08 EUR 
EXAM02 006 00613497 15.07.08 EUR 
FFEE01 020 00613497 15.07.08 EUR 
RFEE 03 033 00503221 05.01 .09 EUR 
RFEE 04 034 00503651 04.01 .10 EUR 
RFEE 05 035 00504058 03.01 .11 EUR 
RFEE 06 036 00504108 02.01.12 EUR 
RFEE 07 037 01144456 02.01.13 EUR 
RFEE 08 038 00505049 02.01.14 EUR 
RFEE 09 039 00505974 05.01 .15 EUR 

Examination started on (EXDS51). 

Refund(s) ordered: 

□ 75% EXAM fee □ DESTfee* □ RFEE(s): D Other fees: 

Note: Attention is to be paid to potential automated refund proposal(s). 

*Refund of DEST fee if date of legal effect before/on SEPU date. 

4. Mark "DEAD" on the paper file and: 

D Check whether a divisional application is pending and if so attach the DEAD file to it. 

D Any models still in the Office's possession were returned on _______ _ 
(for dealing with models, please refer to Fil d'Ariane). 

Qr Keep paper file in file store (separate place) until next action for file destruction. 

13-07-2015 Schulze, Cornelia 

Date Formalities Officer 

EPO Form 2058 03.15 
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EuropilschesPatentamt

EuropeanPatent Office

Office européendes brevets 

Closure of the procedure in respect of application No. 068320852 - 1506 11.07.15

1. The procedure in respect of the above application is closed for the following reason:

REFU 2/01 .04.15 The time limit under Art.108 EPC has expired.
No notice of appeal under Article 108 and Rule 99 EPC has been filed. No
request for a decision under Rule 112(2), or for further processing under
Article 121 EPC or for re-establishment of rights under Article 122 EPC has
been filed.

2. The EPASYS situation has been verified in respect of item 1:

DFIL: 05.12.06

NOAP: ////

RDEC: ////

RFPR: //

REES: ///

REFU 3/ADWI 3 and DEAD 1 coded. Date of legal effect 18-03-2015

3. Position regarding fees:

DEST03 005 00613497 15.07.08 EUR 595,00

EXAM02 006 00613497 15.07.08 EUR 1 252,00

FFEE01 020 00613497 15.07.08 EUR 100,00

RFEE 03 033 00503221 05.01.09 EUR 400,00

RFEE 04 034 00503651 04.01.10 EUR 500,00

RFEE 05 035 00504058 03.01.11 EUR 735,00

RFEE 06 036 00504108 02.01.12 EUR 945,00

RFEE 07 037 01144456 02.01.13 EUR 1 105,00

RFEE 08 038 00505049 02.01.14 EUR 1 215,00

RFEE 09 039 00505974 05.01.15 EUR 1 380,00

IX Examination started on (EXDS51).

El Refund(s) ordered:

[I 75% EXAM fee El DEST fee* El RFEE(s): El Other fees:

Note: Attention is to be aid to otential automated refund ro osal s .

*Refund of DEST fee if date of legal effect before/on SEPU date.

4. Mark "DEAD" on the paper file and:

El Check whether a divisional application is pending and if so attach the DEAD file to it.

El Any models still in the Office's possession were returned on
(for dealing with models, please refer to Fil d'Ariane).

[X Keep paper file in file store (separate place) until next action for file destruction.

13-07-2015 Schulze, Cornelia
Date Formalities Officer

EPO Form2058 03.15
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Europilsches 
Patentamt 
European 
Patent Office 

Office europ8en 
des brevets 

1111111 111111111111111 IIIII IIIII 111111111111111 IIII IIII 
Verweij, Petronella Danielle 
Philips Intellectual Property & Standards 
P.O. Box 220 
5600 AE Eindhoven 
PAYS-BAS 

\ O t\PR. 2015 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

Formalities officer: Ms Peggy Willis 

Please specify the name of the formalities officer when 

contacting Customer Services by contact form or phone. 

EPO - Munich 
'11 

2 2. Mai 2015 

I 
bate 

. 01-04-2015 

Reference 

2005P02656WE I 
Application No./Patent No. 

06832085.2 - 1506 / 1962670 

Appllcanu r-ropnetor 

Koninklijke Philips N.V. 

EPA/EPO/OEB Formblatt/Form/Formulaire : _ 2_0_0_?_+_2_9_16_+_2_0_19+clms 12 pages 

Empfangsbescheinigung Ober den Zugang des vorstehend bezeichneten SchriftstOcks 
Acknowledgement of receipt of the document specified above 

Recepisse du document specifie ci-dessus 

Unter Bezugnahme auf die Mitteilung im ABI EPA 7/2010, 377 wird gebeten, die Empfangsbescheinigung 
mit Empfangsdatum und Unterschrift zu versehen und umgehend an das EPA zurOckzusenden:-

With reference to the Notice in OJ EPO 7/2010, 377, you are requested to date and sign the 
acknowledgement of receipt and return it to the EPO immediately: 

Conformement au communique paru au JO OEB 7/201 o, 377, vous etes prie d'indiquer sur le recepisse la 
date de reception du document, de signer le recepisse et de le renvoyer sans delai a I' OEB: 

• Ober die Online-Dienste des EPA (als Anlage zu EPA Form 1038) / through EPO Online Services 
(as annex to EPO Form 1038) / par les services en ligne de l'OEB (en tant que piece jointe au 
formulaire OEB 1038), 

• per Fax/ by fax/ par telefax (+49 (0) 89 2399-4465 or +31 (0) 70 340-3016) 
• oder per Post/ or by post/ ou par courrier. 

Empfangen am / Received on / Re9u le : 

Empfangsberechtigter/authorised recipient/ 
le destinataire ou la personne dument mandatee : 

• 'l=io"cksende-Adresse"/ Aeturii address i Adresse de" reto~r • • 
(Umschlag / envelope / enveloppe ISO C4 / DL / C6/C5 I C6) 

ONV1HOS.Ln3a 
N3HONnlN s&ios 

1we1ua1ed sa1.1cisn1d0Jn3 

JnojaJ ap assaJP'v' / ssaJpp-e um1a8 / assaJP'v'•apuas)IO!Jj:j ......................... 

PF30285 
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ll

EPA/EPO/OEBForm2936

Europilsche! European Patent Office
"“mm‘ 80298 M UNICH

iiiififi'ince GERMANY
office ouropéendes brevets

Questions about this communication ?

Contact Customer Services at www.epo.orglcontact

“Ill” lllll lllll III" "III III" Illll lllll Illll "ll llll Formalities officer: MS Peggy Willis
Verweij, Petronella Danielle
Philips Intellectual Property & Standards

Please specify the name of the formalities oificer when

p_o' Box 220 contacting Customer Services by contact form or phone.
5600 AE E' dh .
pAYs.BAsm oven EPO - MunIch

41

i 0 APR. 2315 22. Mai 20l5
ate

0 1 — 04 —2 0 1 5

'e erence Application No./Patent No.
2005P02656WE 068320852 - 1506 / 1962670

‘ -pIcan 'roprIetor

Koninklijke Philips N.V. 
EPA/EPO/OEB Formblatt/Form/Formulaire : 2007+2916+2019+c|ms 12 pages

Emptangsbescheinigung fiber den Zugang des vorstehend bezeichneten Schrittstticks
Acknowledgement of receipt of the document specified above

Récépissé du document spécifié ci-dessus

Unter Bezugnahme auf die Mitteilung im ABl EPA 7/2010, 377 wird gebeten, die Empfangsbescheinigung
mit Empfangsdatum und Unterschrift zu versehen und umgehend an das EPA zurtickzusenden;

With reference to the Notice in OJ EPO 7/2010, 377, you are requested to date and sign the
acknowledgement of receipt and return it to the EPO immediately:

Conformément au communique paru au JO OEB 7/2010, 377, vous étes prié d'indiquer sur le récépissé la
date de reception du document, de signer le récépissé et de le renvoyer sans délai a l' OEB:

O iiber die Online-Dienste des EPA (als Anlage zu EPA Form 1038) /through EPO Online Services
(as annex to EPO Form 1038) / par les services en ligne de I'OEB (en tant que piece jointe au
formulaire OEB 1038),

0 per Fax / by fax / par te'léfax (+49 (0) 89 2399-4465 or +31 (0)70 340-3016)

0 oder per Post / or by post / ou par courrier.

I I I I hicksende-Adr'esse'l Pet-urn a‘ddreésI/A'dresse He'retour '
_ (Umschlag [envelope lenveloppe ISO C4 / DL / 06/05 / 06)

Empfangen am / Received on / Regu le :

(310.0%- @flg

Unterschrift / Signature:

GNV'IHOSJJ'EG

NaHONlJIN 86Z08
twetuated sauo'sgedomahigh

Emptangsberechtigter/authorised recipient/ -
le destinataire ou la personne dflment mandatée ' metal 9P SSSSJPVI ssaJpIDE UJmeH / esseJPV-epuesxona

PF30285



vom Absender auszuf0llen / A remplir par l'exp~diteur / Completed by the sender 
- . 

Sendungsnummer I No de l'envoi /Item number Art der Sendung /Nature de l'envoi/Type 
.. --- -·- ····-···---s. -- -- . 

r · -RG 55 254 200 SOE 
I 3e:Jit'"10 ~ Brief/ Lettre / Letter 

. 

I 
. ... - .. " - , .. ----

;t2,{0~ Paket / Colis / Parcel 
- . . . . . ... . . - -- . 

' ,_.Einschreiben / Recommande 1 Registered Mail 
~ - - .. --- ·-

Wertangabe I Valeur declaree / Value : 
.. 

Gewohnliche Anweisung/ Mandat ordinaire / 
Advice of inscription : .... 

- -- - - -

Zahlkarte / de versement I Advice. of payment 
.. --- ·- . --- ··-- -- ·- - --·-. 

~ ,.t ,o l-t , 2..o .{ -r Auslieferungsnachweis / Cheque d' assignation / 
Proof of delivery . _ ___ _ _ 

. ------ . 

Empfiinger der Sendung / Destinatairede l'envoi / Article adresse_d to 
~,'e;ps //i_.-k-{,-rcdu0-C lf~rtJ f?Shr,e/o/dS; 2o,.2cx- 220 

S-bOO A£ £ t>rf.h_q v;,ck )l)1~S - '4'1S • • • • • • • . • ..• 
Am Besttmmungsort'lluszufOllen/ Adbmplettr a detl:ination/Cl!lmpleted attlestinatione • 

,. ,111t. • ,. ·•.. • • " •. - •· • • 
,-.---:--... -.-

O.g. Sendung/Betrag wurde ordnungsgernaB-11.'tnvoi mentionne ~delsus a ~e damentll1'te article ffl@fltionedebtlvet.,'1; duly 
. . ••·•·• ,. . ·•-'" .. .. .. . . 

□ ausgehandigt □ ausgezahlt · □ dem Postbankko. nto gutgesdtrieben 
remis paye insait en CCP @ 
delivered · paid credited to bank account 

• Dlese(r) Schein/Anzeige kann vom ~pfanger oder wenn_ die Vorschriften_ des Bestimmungslandes dies vorsehen. t 
von elnem Beauftragten oder vom Mitarbeiter des Postuntemehmens Im Bestimmungsland urrterschrieben werdeni 1 

• Cet avis pourra etre signe par le destinataire ou. si les rfg!ements du pays de destination le prevoienf. par une \ 
autrepersonneautoriseeauparl'agentdu bureau de destination. ----~~----------. ---------· --· ---

• Thisrea,ipt must be signed by the adrasseema peison authorized to sign unde,theregulatlonsoftheaiun1Jyol Datum und nterschrift• / Date et signature•/ Date and signature* 
clestihation cir If those regulations so pirMde. by the employee of the offi<e of destilation, 

1- 0 APR 2n 1~ . \~ ', .. 
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Deutsche Post AG 
Entreprise des Postes allemandes S. A. 

i"L °3-2..of'S: .-.2._. ~...... . .. ~·. . ... , 
• • 

r 

91 S-005-000 

• • • 

OS.OS 

Postsache 
Service des Postes 

Rll~cheln / Auszahlungsscheln / Gutschrlftsanzelge 00 
~~s~ recepdoJtiAvl1cfe•pt1eme~ ~vis• inscription ° 
:.clvr.e.of deliveri; / AdviGII of payment/ "8dlt ~vice 5 • 1~., • • • • • 
• 1,1 -- :.. • • • 

• • • • • · 11· ._ ... - Postamts. 
- - PorT tsetaalds enkl,elriz~~in•det. 

Port Pcye 1'11t!b'clilll'b&111u 
p 'r'envoy;~~ 

Luftpost ays-Bas run~ office 
mg the receipt 

Prioritaire Par avion 

Zul'Qcksenden an /Renvoyer a I Return to 
·--

ie..•--§f~ch~ ... ~~~r"-•·n:»t _fi__W\1f!'.r K»N ,c,:a. ~-M Mz_iui·s ~·d ' 

80298 Munchen 
ALlEMAGA'E 

.JI, 

Deutsch land/ I' Allemagne / Germany 
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Entreprise des Postes allemandes S. A. P Q 5 t 5 a C h 9
Serwce des Pastas

Rackscheln [Aunahlungsscheln IGquIrlftsanzelge

\fls récep Avlngde’pglema vis inscfipflonao:gdvmfdalivgrgfidvi;of paymeng'qae$tha vice

  Prioritaire Par avian

Zurilcksenden an lRenvoyer a / Return to

 
 

Deutsghland I I’Allemagne I Germany
915005000 ' 05.05



Europiisches 
Patentamt 

European 
Patent Office 

Offic:e e1,1ropl!en 
des brevets 

1111111 111111111111111 IIIII IIIII 111111111111111 IIII IIII 
Verweij, Petronella Danielle 
Philips Intellectual Property & Standards 
P.O. Box 220 
5600 AE Eindhoven 
PAYS-BAS 

Reference 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

17.04.15 

2005P02656WE I 
Application No./Patent No. 

06832085.2 - 1506 / 1962670 

Applicant/Proprietor 

Koninklijke Philips N.V. 

Revocation of the automatic debit order 

Application No. 06832085.2 

The revocation of the automatic debit order for deposit account no. 28090021 was received on 
07.04.15. 

The automatic debit order for the above application thus ceased to be effective as from that 
date. 

EPO Form 2908 11.08 (14/04/15) 
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Patentamt 80298 MUNICH

Efiiiflfi'lfice GERMANY
Office européendes brevets 

Questions about this communication ?

Contact Customer Services at www.epo.org/contact

Verweij, Petronella Danielle
Philips Intellectual Property & Standards
PO. Box 220
5600 AE Eindhoven
PAYS-BAS

       

Date

1 7.04.1 5

Reference Application No./Patent No.
2005P02656WE 068320852 - 1506 / 1962670

Applicant]Proprietor

Koninklijke Philips N.V. 

Revocation of the automatic debit order

Application No. 068320852

The revocation of the automatic debit order for deposit account no. 28090021 was received on
07.04.15.

The automatic debit order for the above application thus ceased to be effective as from that
date.

For the Examining Division

Q?» I)” .
3° ‘2

w aI (0

+3 g.0
5 £2:5 m

“2» a”
’00 .30}

(9557a '5
04/78 saint)

EPO Form 2908 11.08 (14/04/15)



• European Patent Office 
Patentlaan 2 
2288 EE RIJSWIJK 

.. PHILIPS 

Philips Intellectual Prope.rty. & Standards 

~6~l~~,gi~~hoven EP· . "" ~JG 2 
The Netherlands · · . ~... "'. - . · 

0 9. 04. 2015 

Ref: NVERW/MDUIN 

Ema i I: pc1tent.adm i nistration@phHips.com 
Tel: +3140 27 40607 

Date: 7 April 2015 · 

Subject: European Patent Applications (attached list) 

1 .CQh_ditional withdra'Aicil _ (SORA) of Applications 
2. Unconditional withdrawal of automatic debit order (DECA) 
3. Unconditional Withdrawal of (auxiliary) request for oral proceedings .. 

I hereby vvithc1raw the EP Patent Applications iridica,ted in the attached list, on the 
condition that any fee is .refunded.. It is understoqd that ff no refund is possible, the · 
applicc:ition is not withdrawn. . . 

• The automatic debit order from deposit accounf28090021 is herewith unconditionally 
revoked. 

If, for any of these Applications, an(auxiliary) request for oral proceedings is pending, 
said request is herewith withdravvri. lh case summons to oral proceedings have 
already been issued, the European patent office is hereby informed that the AppliCant 
will hot attend the oral proceedings, aild. requested to take a decision on the state of 

. the file. 

The Professional Hepresent9tive, 

P.O. Verweij 

Philips International B.V. 
Commercial Register Eindhoven 
No. 17047664 

,.. 

Office address: High Tech Campus 5 
5656 AE Eindhoven, The Netherlands 
Tel. +3140 279 1111 
Fax. +31 40 274 34 89 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 8 of 274   Page ID #:2573



Internal file Application 
number Filing date number Applicant / Name 

1999P01232WE 01 2000-feb-28 Gii__1J.984A.~~ J Koninklijke Philips N.V. 

2001P01182WE 2002-apr-02 02722552.3 Koninklijke Philips N.V. 

2002P03137WE 01 2003-dec-05 07113171.8 Koninklijke Philips N.V. 

2003P03094WE 2004-sep-02 04782897.5 RIC Investments, LLC 

2004P01497WE 2005-jun-21 05747664.0 Koninklijke Philips N.V. 

2004P03255WE 2005-aug-02 05779421.6 Discus Dental, LLC 

2005P00364WE 2006-mrt-06 06711025.4 Koninklijke P,hilips N.V.; 

Philips Intellectual. Property & Standards GmbH 

2005P02656WE 2006-dec-05 06832085.2 Koninklijke Philips N.V. 

2005P03215WE 2006-apr-04 06749403.9 Respironics Oxytec, Inc. 

2006P00408WE 2007-feb-15 07705893.1 Koninklijke Philips N.V. 

2006P00588WE 2007-jun-13 07798500.0 Koninklijke Philips N.V. 

2006P02742WE 2007-apr-02 07759975.1 Respironics, Inc 

2008P01421WE 2009-dec-07 09793600.9 Koninklijke Philips N.V.; 

P~ilips Intellectual Property & Standards GmbH 

2009P00342WE 2010-mrt-24 10712982.7 Koninklijke Philips N.V. 

2009P00594WE 2010-j un-10 10728352.5 Koninklijke Philips N.V. 

2009P00750WE 2010-sep-17 10775889.8 Koninklijke Philips N.V. 

2010P00184WE 2011-feb-24 11709497.9 Koninklijke Philips N.V. 

2010P00214WE 2011-feb-04 11706356.0 Koninklijke Philips N.V.; 

Philips Intellectual Property & Standard,!; Gr'libH . 

2010P00292\NE 2011-jan-28 11706015:2 Koninklijke Philips I\J.V.; 

Philips Intellectual .Property&. StandardsGmbH 

2010P00591WE 2011-jul-08 11744080.0 Koninklijke Philips N.V. 

2010P00728WE 2011-jun-21 11734182.6 Koninklijke Philips N.V. 

2010P01069WE 2011-nov-16 11799322.0 Koninklijke Philips N.V. 

2011P00983WE 2012-aug-17 12778793.5 Koninklijke Philips N.V. 

2011P01017WE 2012-sep-14 12783662.5 Koninklijke Philips N.V. 

2011P01134WE 2012-okt-03 12787881.7 Koninklijke Philips N.V. 

Philips Deutschland GmbH 

2011P01803WE 2012-nov-15 12818813.3 Koninklijke Philips N.V. 

2011P01820WE 2013-feb-08 13713237.9 Koninklijke Philips N.V.; 

University Hospitals Medical Group, Inc.; 

Case Western Reserve University (CWRU) 

2012P00498WE 2013-mrt-20 13722831.8 Koninklijke Philips N.V. 

Philips Deutschland GmbH 

2012P00714WE 2013-aug-13 13783988:2 Koninklijke Philips N.V. 
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PHILIPS 

European Patent Office 

Patentlaan 2 
2288 EE RUSWUK 

Philips Intellectual Property & Standards 

P.O. Box 220 
5600 AE Eindhoven 
The Netherlands 

Ref: NVERW/MDUIN 

Email: patent.administration@philips.com 
Tel: +3140 27 40607 

Date: 7 April 2015 

Subject: European Patent Applications (attached list) 

1 .Con_ditional withdrawal (SORA) of Applications 
2. Unconditional withdrawal of automatic debit order (DE.CA) 
3. Unconditional withdrawal of (auxiliary) request for oral proceedings. 

I hereby withdraw the EP Patent Applications indicated in the attached list, on the 
condition that any fee is refunded. It is understood that if no refund is possible, the 
application is not withdrawn. 

The automatic debit order from deposit account 28090021 is herewith unconditionally 
revoked. 

If, for any of these Applications, an (auxiliary) request for oral proceedings is pending, 
said request is herewith withdrawn. In case summons to oral proceedings have 
already been issued, the European patent office is hereby informed that the Applicant 
will not attend the oral proceedings, arid requested to take a decision on the state of 
the file. 

The Professional Representative, 

P.O. Verweij 

Philips International B.V. 
Commercial Register Eindhoven 
No. 17047664 

,.. 

Office address: High Tech Campus 5 
S656 AE Eindhoven, The Netherlands 
Tel. +3140 279.1111 
Fax. +3140 274 34 89 

Duration: 07.04.2015 14:06:07 - 07.04.2015 14:07:26. This page 4 of 5 was completed at 07.04.2015 14:07:10 
Received at the EPO on Apr 07, 2015 14:07:26. Page 4 of 5 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- a sensor (6) arranged to be attached at a plurality of body parts of a subject 

for obtaining a measured value representing a physical or a physiological quantity of the 

subject at a body part to which the sensor is attached, 

- means for deriving a subject-related value from the measured value in 

dependence on which body part the sensor is attached to, 

characterized in the measuring system further comprising 

- means for determining on which body part of the subject the sensor is 

attached to. 

2. The measuring system (1) according to claim 1, wherein the plurality of body 

parts includes at least two of the following: a wrist, a lower arm, an upper arm, a lower leg, 

an upper leg, a waist, a chest, a neck, a head. 

15 3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

4. The measuring system ( 1) according to claim 1, wherein the activity parameter 

20 represents a degree of activity of the body part the sensor is attached to. 

25 

5. The measuring system ( 1) according to claim 1, wherein the measured value . 

comprises at least one of temperature, ECG, or accel~ration, in particular tri-axial 

acceleration. 

6. The measuring system (1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of farther physical-and/or physiological quantities of the 

subject in dependence on which body part of the subjectthe sensor is attached to, and the 
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sensor is arranged for generating a further measured value for each quantity in the selected 

subset. 

7. The measuring system(!) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for derivi~g the subject-related value from the estimated measured 

value. 

10 8. The measuring system (1) according to claim 1, wherein the means for 

determining to which body part the sensor is attached is arranged for performing the 

determining in dependence on the measured value. 

9 .. The measuring system (1) according to claim 8, further comprising means for 

15 obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

20 

25 

30 

. . 

and wherein the means for determining to which body part the sensor is attached is arranged 

for performing the determining in dependence on the measured values measured during the 

time interval. 

10. The measuring system (1) according to claim 8 or 9, wherein the means for 
. . 

determining to whif;h body part the sensor ( 6) .is attached is arranged for performing the 

determining on the basis of a predefined set of rules related to the measured value or 

measured valuesmeasuredduring the time interval, respectively. 

11. The measuring system ( 1) according to claim 9, wherein the means for 

determining to which body part the sensor ( 6) is attached comprises means for performing a 

pattern recognition of a signal derived from the measured values measured during the time 

interval. 

12. The measuring system ( 1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining to which body partthe sensor is attached is arranged for using at le_ast one 

measured value obtained from the sensor (6), the measured value relating to a time the user is 

performing the standardized activity. 
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13. The measuring .system ( 1) according to claim· 1, further comprising a us~r 

interface for receiving input from a user related to which body part of the subject the sensor 

is attached to. 

14. The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subjectis p~rforming a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

) 0 predetermined activity in a predetermined manner, 

15 

20 

25 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

15. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and mean.s for deriving the calorie balance using the derived energy 

expenditure. 

16. 

comprising 

Amethod of estimating a derived value relating to a subject, the method 

- obtaining at least one measurnd value from a sensor (6) attached to a body 

part of the subject, the measured value represent1ng a physical or a physiological quantity of 

the subject at the body part to which the sensor is attacheq, and 

- determining which body part the sensor is attached to, and 

- deriving the subject-related value from the measured value also in 

dependence on which body part the sensor is attached to. 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 14 of 274   Page ID
 #:2579



5 

16 22.12.2010 

AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- an accelerometer (6) arranged to be attached at a plurality of body parts of a 

subject for obtaining a measured value represehtihg a physical or a physiological quantity of 

the subject at a body part to which the accelerometer is attached, 

- means for deriving a subject-related value from the measured value in 

dependence on which body part the accelerometer is attached to, 

characterized in the measuring system further comprisin~ 

- means for determining on which body part of the subject the accelerometer is 

attached to. 

2. The measuring system (1) according to claim 1, wherein the plurality ofbody 

parts includes at least two of the following: a wrist, a lower arm, an upper arm, a lower leg, 

an upper leg, a waist, a chest, a neck, a head. 

15 3. The measuring system (1) accordllig to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure .. 

4. The measuring system ( 1) according to claim l, wherein the activity parameter 

20 represents a degree of activity of the.body part the accelerometer is attached to. 

25 

5. The measuring system (1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

. 6. The measuring system (1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on which body part of the subject the accelerometer is attached to, and 
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the accelerometer is arranged for generating a further measured value for each quantity in the 

selected subset. 

7. The measuring system ( 1) according to claim 1, further corn.prising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

8. The measuring system ( 1) according to claim 1, wherein the means for 

determining to which body part the accelerometer is attached is arranged for performing the 

determining in dependence on the measured value. 

9. The measuring system (1) according to claim 8, further comprising means for 

15 obtaining from the accelerometer (6) a plurality of measured values measured during a time 

interval, and wherein the means for determining to which body part the accelerometer is 

attached is arranged for performing the determining in dependence on the measured values 

measured during t~e _time interval. 

20 

30 

10. The measuring system ( 1) according to claim 8 or 9, wherein the means for 

determining to which body part the accelerometer ( 6) is attached is arranged for performi~g 

the determining on the basis of a predefined set of rules related to the nieasured·value or 

measured values measured during thetime interval, respectively. 

11. The measuring system ( 1) according to claim 9 ~ wh~rein the means for 

determining to which body part the accelerometer ( 6) is attached comprises means for 

performing a pattern recognition of a signal derived from th~ measured values measured 

during the time interval. 

12. The measu~ng system (1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the II1eans for 

determining to which body part the accelerometer isattached is arranged for using at least 

one measured value obtained from the accelerometer (6), the measured value relating to a 

time the user is performing the standardized activity. 
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13. The measuring system (1) according to claim 1, further comprising a user 

interface for receiving input from a user related to which body part of the subject the 

accelerometer is attached to. 

14. The measuring system ( 1) according to claim I, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing · 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

15. A system for determining the calorie balance of a subject, the system 

comprising the measuring system ( 1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

20 16. A method of estimating a derived value relating to a subject, the method 

25 

comprising 

- obtaining at least one measured value from an accelerometer ( 6) attached to a 

body part of the subject; the measured value representing a physical or a physiological 

quantity of the subject at the body part to which the accelerometer is attached, and 

- determining which body part the accelerometer is attached to,.and 

- deriving the subject-related value from the measured value also in 

dependence on which body part the accelerometer is attached to. 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- a sensor (6) arranged to be attached at a plurality of body parts of a subject 

for obtaining a measured value representing a physical or a physiological quantity of the 

subject at a body part to which the sensor is attached, 

- means for deriving a subject-related value from the measured value ir1. 

dependence on which body part the sensor is attached to, 

characterized in the measuring system further comprising 

- means for determining on which body part of the subject the sensor is 

attached to by analyzing qn the basis of a predefined set of rules related to the me·asured 

10 value a signal from the sensor for features that are position dependent. 

2. The measuring system (1) according to claim 1, wherein the plurality of body 
. . 

parts includes at least two of the following: a wrist, a lower arm, an upper arm, a lower leg, 

an upper leg, a waist, a chest, a neck, a head. 

15 

3. The measuring system ( 1) according to claim 1, • wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

20 4. The measuring system (1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the sensor is attached to. 

5. The measuring system (1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

25 acceleration: 

6. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on which body part of the subject the sensor is attached to, and the 
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sensor is arranged for generating a further measured value for each quantity in the selected 

subset. 

7. The measuring system ( 1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured. value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

8. The measuring system ( 1) according to claim 1, wherein the means for 

determining to which body part the sensor is attached is arranged for performing the 

determining in dependence on the measured value. 

9. The measufing system ( 1) according to claim 8, further comprising means for 

15 obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

and wherein the means for determining to which body part the sensor is attl:lched is arranged 

for performing the determining in dependence on the measured values measured during the 

time interval. 

25 

The measuring system ( 1) according to claim 9, wherein the means for 

determining to which bodypartthe.sensor(6) is attached is arranged for.performing the 

determining on the basis of a predefined set of rules related to the measured values measured 

during the time interval. 

11. The measuring system ( 1) according to claim 9, wherein the means for 

determining to which body part the sensor ( 6) is attached comprises means for performing a 

pattern recognition of a signal derived from the measured values measureq during the time 

· interval. 

30 12. The measuring system (1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining to which body part the sensor is attached is arranged for using at least one 

measured value obtained from the sensor ( 6), the measure<i value relating to a time the user is 

performing the standardized activity. 
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13. The measuring system ( 1) according to claim 1,. further comprising a user 

interface for receiving input from a user related to which body part of the subject the sensor . 

is attached to. 

14. The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a s1milarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

15. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

20 16. A method of estimating a derived value relating to a subject, the method 

25 

comprising 

- ,obtaining at ieast one measured value from a sensor (6) attached to a body 

part of the subject, the measured value representing a physical or a physiological quantity of 

the subject at the body part to which the sensor is attached, and 

- determining which body part the sensor is attached to by analyzing on the 

basis of a predefined set of rules related to the measured value a signal from the sensor for 

features that are position dependent, and 

- deriving the subject-related value from the measured value also in 

dependence on which body part the sensor is attached to. 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- an accelerometer ( 6) arranged to be attached at a plurality of body parts of a . 

subject for obtaining a measured value representing a physical or a physiological q\lantity of 
. . . 

the subject at a body part to which the accelerometer is attached, 

- means for deriving a subject-related value from the measured·value in 

dependence on which body part the accelerometer is attached to, 

characterized in the measuring system further comprising 

- means for determining on which body part of the subject the accelerom~ter is 

attached to by analyzing on the basis of a predefined set of rules related to the measured. 

10 value a signal from the accelerometer for features that are position dependent. 

15 

2. The measuring system (1) according to claim 1, wherein the phirality of body 

parts includes at least two of the following: a wrist, a lower arm, an upper arm, a lower leg, 

an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, whereinthe c,lerived val.ue 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

20 4. Th~ measuring system ( 1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the accelerometer is attached to. 

5. The measuring system (1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

25 acceleration. 

6. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on which body part of the subject the accelerometer is attached to, and 
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the accelerometer is arranged for generating a further measured value for each quantity in the 

selected subset. 

7. The measuring system ( 1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

8. The measuring system (1) according to claim 1, wherein the means for 

determining to which body part the accelerometer is attached is arranged for performing the 

determining in dependence on the measured value. 

9. The measuring system (1) according to claim 8, further comprising means for• 
15 obtaining from the accelerometer(6) a plurality of measured values measured during a time 

interval, and wherein the means for determining to which body part the accelerometer is 

attached is arranged for performing the determining in dependence on the measured values 

measured during the time interval. 

20 

25 

30 

10. The measuririgsystem (1) according to Claim 8 or 9, wherein the means for 

determining to which body part the accelerometer (6) is attached is arranged for performing 

the determining on the basis of a predefined set of rules related to the measured value or 

measured values measured. during the time interval, respectively. 

11. The measuring system (1) according to claim 9, wherein the means for 

determining to which body part the accelerometer ( 6) is attached comprises means for 

performing a pattern recognition of a signal derived from the measured values measured 

during the time interval. 

12. The measuring system (1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining to which body part the accelerometer is attached is arranged for using at least 

one measured value obtained from the accelerometer (6), the measured value relating to a 

time the user is performing the standardized activity. 
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13. The measuring system (1) according to claim 1; further comprising a user 

interface for receiving input from a user related to which body part-of the subject the 

accelerometer is attached to. 

14. The measuring system (1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing. 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure, 

15. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoringfood 

consumption, and means for deriving the calorie balance using the derived· energy 

expenditure. 

20 16. A method of estimating a derived value relating to a subject, the method 

25 

comprising 

- obtaining at least one measured value from an accelerometer ( 6) attached to a 

bocly part of the-subject, the measured value representing a physical or a physiological 

quantity of the subject at the body part to which the sensor is attached, arid 

- determining which body part the accelerometer is attached to, and 

- derivii:ig the subject-related value from the measured value also in 

dependence on which body part the accelerometer is attached to. 
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Decision to refuse a European Patent application 

The Examining Division - at the oral proceedings dated 18.03.2015 - has decided: 

European Patent application No. 06 832 085.2 is refused. 
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Koninklijke Philips N.V. 
High Tech Campus 5 
5656 AE Eindhoven 
NL 

Title 
DETECTION AND COMPENSATION METHOD FOR 
MONITORING THE PLACE OF ACTIVITY ON THE BODY 
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The grounds for the decision are set out on the supplemental sheets annexed hereto. 

Means of redress 

This decision is open to appeal. 
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+31 (0)70 340 45 00 

Substantive Examiner 
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Attention is drawn to the attached text of Articles 106 to 108 EPC and Rules 97 and 98 EPC. 
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Datum Blatt Anmelde-Nr: 
D~e 01.04.2015 Sheet 1 

Feuille 
Application No: 0 6 8 3 2 0 8 5 . 2 
Demande n°: Date 

Summary of Facts and Submissions 

1 European patent application No. 06 832 085.2 having the title "DETECTION 
AND COMPENSATION METHOD FOR MONITORING THE PLACE OF 
ACTIVITY ON THE BODY" was filed on 05-12-2006 as PCT 2006 IB 05499. It 
claims priority of EP 05112250 filed on 15-12-2005. The applicant is 
Koninklijke Philips N.V. 
High Tech Campus 5 
5656 AE Eindhoven 
NL. 

2 The first communication of the examining division made reference to the 
documents 

D1 

D2 

D3 

US 5 111 826 A (NASIFF ROGER E [US]) 12 May 1992 
(1992-05-12) 

EP 1 254 629 A1 (OMRON TATEISI ELECTRONICS CO [JP] 
OMRON HEALTHCARE CO LTD [JP]) 6 November 2002 
(2002-11-06) 

US 2003/065257 A 1 (MAUL T JAMES R [US] ET AL) 3 April 2003 
(2003-04-03) 

and raised objections i.a. under Articles 123(2), 52(1 ), 54(1) and (2) and 56 
EPC. 

3 In the response received on 27-01-2010 the applicant requested further 
examination on an amended set of claims and provided arguments in support 
of the patentability of these claims. 

4 In a communication under Article 94(3) EPC issued by the examining division 
on 19-08-2009, objections i.a. under Articles 123(2), 52(1 ), 54(1) and (2), 83 
and 84 EPC were raised. 
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Datum 
Date 
Date 

01.04.2015 
Blatt 
Sheet 2 
Feuille 

Anmelde-Nr: 
Application No: 0 6 8 3 2 0 8 5 . 2 
Demande n°: 

5 In the response received on 22-12-2010 the applicant requested further 
examination and provided arguments in support of the patentability of 
amended sets of claims. 

6 

7 On 30-06-2014 the examining division issued a summons to attend oral 
proceedings on 18.03.2015. In the annex to the summons, objections i.a. 
under Articles 52(1 ), 54(1) and (2), 83 and 84 EPC were raised. 

The following documents were cited: 

D4 US 2006/112754 A1 (YAMAMOTO HIROSHI [JP] ET AL) 1 June 
2006 (2006-06-01) 

D5 WO 2004/091400 A1 (MATSUSHITA ELECTRIC IND CO LTD) 28 
October 2004 (2004-10-28) 

8 On 18.03.2015, oral proceedings were held in applicant's absence. During the 
oral proceedings, the objections raised in the summons were discussed. 

Since there is no allowable set of claims on file, the application was refused 
(Art. 97(2)). 

9 The decision is based on the following request(s): 

Main Request 

Description, Pages 

1, 2, 4, 5, 7, filed on 27-01-2010 

9-15 

3, 6,6a,8 filed on 22-12-2010 

Claims, Numbers 

1-16 filed on 22-12-2010 

Drawings, Sheets 

EPO Form 2916 01.91 TRI 
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Datum 
Date 
Date 

01.04.2015 
Blatt 
Sheet 
Feuille 

1/5-5/5 as published 

Auxiliary Request 1 

Description, Pages 

1, 2, 4, 5, 7, filed on 

9-15 

3, 6,6a,8 filed on 

Claims, Numbers 

1-16 filed on 

Drawings, Sheets 

1/5-5/5 as published 

Auxiliary Request 2 

Description, Pages 

1, 2, 4, 5, 7, filed on 

9-15 

3, 6,6a,8 filed on 

Claims, Numbers 

1-16 filed on 

Drawings, Sheets 

1/5-5/5 as published 

EPO Form 2916 01.91 TRI 

3 
Anmelde-Nr: 
Application No: 0 6 8 3 2 0 8 5 . 2 
Demande n°: 

27-01-2010 

22-12-2010 

22-12-2010 

27-01-2010 

22-12-2010 

22-12-2010 
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Datum 
Date 
Date 

01.04.2015 

Auxiliary Request 3 

Description, Pages 

1, 2, 4, 5, 7, filed on 

9-15 

3, 6,6a,8 filed on 

Claims, Numbers 

1-16 filed on 

Drawings, Sheets 

Blatt 
Sheet 
Feuille 

1/5-5/5 as published 

4 
Anmelde-Nr: 
Application No: 0 6 8 3 2 0 8 5 . 2 
Demande n°: 

27-01-2010 

22-12-2010 

22-12-2010 

The claims under consideration are attached to this decision. As to the other 
application documents, reference is made to the file. 

REASONS FOR THE DECISION 

1 The division can take this decision, since the applicant had had sufficient 
opportunity to comment on the objections (Art. 113(1) EPC). 

Third auxiliary request 

2 The present application does not meet the requirements of Article 52(1) EPC 
because the subject-matter of claims 1 and 16 is not new within the meaning 
of Article 54(1) and (2) EPC. 
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Datum 
Date 
Date 

01.04.2015 
Blatt 
Sheet 5 
Feuille 

Anmelde-Nr: 
Application No: 0 6 8 3 2 0 8 5 . 2 
Demande n°: 

2.1 D5 was published before the priority date of the present application, but in 
Japanese language. D4 is a translation thereof and was published in English, 

thus the passages mentioned below refer to D4. 

2.2 D4 discloses 

A measuring system (figures 6 and 7) comprising 

- an accelerometer (11) arranged to be attached at a plurality of body parts of 
a subject for obtaining a measured value representing a physical or a 

physiological quantity of the subject at a body part to which the accelerometer 
is attached (paragraphs 44 and 70), 

- means (12) for deriving a subject-related value from the measured value in 
dependence on which body part the accelerometer is attached to (paragraph 

71) 
- means (32; paragraph 70) for determining on which body part of the subject 

the accelerometer is attached to by analyzing on the basis of a predefined set 
of rules related to the measured value a signal from the accelerometer for 

features that are position dependent. 

The subject-matter of claim 1 is thus not novel over D5. 

2.3 The subject-matter of claim 16 is not novel mutatis mutandis. 

3 Claims 1 and 16 are not supported by the description as required by Article 84 

EPC, as its scope is broader than justified by the description and drawings, 
see also Guidelines F-IV 6.3. 

The objection on lack of support also results in an objection under Art. 83, see 
Guidelines F-IV 6.4, for the same reasons. 

The applicant has provided a particular example in figure 6 and corresponding 
description for determining the body part on which the sensor is attached. 

Additionally, sensor positions were mentioned on page 4, paragraph 3. In 
order to fulfill the requirements of Art. 83, the particular example must enable 

person skilled in the art to perform the invention over the whole range claimed, 
which covers any body part. However, while the division believes that sensor 

positions such as those mentioned on page 4, paragraph 3 can well be 
distinguished based on accelerometer signals, this is not the case for body 

parts such as the ring finger and the index finger, due to their like anatomy, 
e.g. like range of movements and like dimensions. 
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Datum 
Date 
Date 

Blatt 
01.04.2015 Sheet 6 

Feuille 

See also Guidelines F-111 1. 

Main request and auxiliary requests one and two 

Anmelde-Nr: 
Application No: 0 6 8 3 2 0 8 5 . 2 
Demande n°: 

4 The subject-matter of claims 1 and 16 of the main, 1st and 2nd auxiliary 
requests is broader than the subject-matter of claims 1 and 16 of the third 
auxiliary request and thus also does not fulfill the requirement of novelty (Art. 
52(1 ), 54(1) and (2)). 

5 The subject-matter of claims 1 and 16 of the main, 1st and 2nd auxiliary 
requests is broader than the subject-matter of claims 1 and 16 of the third 
auxiliary request and thus also does not fulfill the requirements of Article 83 
and 84. 

Conclusion 

6 Since there is no allowable set of claims on file, the patent application is 
refused under Article 97(2) EPC. 
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Article 106 
Decisions subject to appeal 

(1) An appeal shall lie from decisions of the Receiving Section, Examining Divisions, Opposition Divisions and the Legal 
Division. It shall have suspensive effect. 

(2) A decision which does not terminate proceedings as regards one of the parties can only be appealed together with 
the final decision, unless the decision allows a separate appeal. 

(3) The right to file an appeal against decisions relating to the apportionment or fixing of costs in opposition 
proceedings may be restricted in the Implementing Regulations. 

Rule 97 
Appeal against apportionment and fixing of costs 

(1) The apportionment of costs of opposition proceedings cannot be the sole subject of an appeal. 

(2) A decision fixing the amount of costs of opposition proceedings cannot be appealed unless the amount exceeds 
that of the fee for appeal. 

Rule 98 
Surrender or lapse of the patent 

The decision of an Opposition Division may be appealed even if the European patent has been surrendered in all the 
designated Contracting States or has lapsed in all those States. 

Article 107 
Persons entitled to appeal and to be parties to appeal proceedings 

Any party to proceedings adversely affected by a decision may appeal. Any other parties to the proceedings shall be 
parties to the appeal proceedings as of right. 

Article 108 
Time limit and form 

Notice of appeal shall be filed, in accordance with the Implementing Regulations, at the European Patent Office within 
two months of notification of the decision. Notice of appeal shall not be deemed to have been filed until the fee for 
appeal has been paid. Within four months of notification of the decision, a statement setting out the grounds of appeal 
shall be filed in accordance with the Implementing Regulations. 

Further information concerning the filing of an appeal 

(a) Notice of appeal can be filed in accordance with Rule 1 and Rule 2(1) EPC, by delivery by hand, by post, or by 
technical means of communication. The filing has to comply with the details and conditions and, where appropriate, 
any special formal or technical requirements laid down by the President of the European Patent Office (R. 99(3) 
EPC). 

(b) The addresses of the filing offices of the European Patent Office are as follows: 

(i) European Patent Office 
D-80298 Munich 
Germany 

Fax: +49 89 2399-4465 

EPO Form 2019 11.12TRI 

(ii) European Patent Office 
Postbus 5818 
NL-2280 HV Rijswijk (ZH) 
The Netherlands 

Fax: +31 70 340-3016 

(iii) European Patent Office 
D-10958 Berlin 
Germany 

Fax: +49 30 259 01-840 
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(c) The notice of appeal must contain the name and address of the appellant in accordance with the provisions of Rule 
41 (2)(c) EPC, an indication of the decision impugned, and a request defining the subject of the appeal. In the 
statement of grounds of appeal the appellant shall indicate the reasons for setting aside the decision impugned, or 
the extent to which it is to be amended, and the facts and evidence on which the appeal is based (R. 99(1) and (2) 
EPC). The notice of appeal and any subsequent submissions stating the grounds for appeal must be signed (R. 
50(3) EPC). 

(d) The fee for appeal is laid down in the Rules relating to Fees. The schedule of fees and expenses of the EPO or a 
reference to the current version is regularly published in the Official Journal of the European Patent Office under the 
heading "Guidance for the payment of fees, expenses and prices". Fee information is also published on the EPO 
website under www.epo.org/fees. 

EPO Form 2019 11.12TRI 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 35 of 274   Page ID
 #:2600



Sheet 2/1 Application No.: 06 832 085.2 

After deliberation of the examining division, the chairman announced the following decision: 

"The European patent application is refused." 

Regarding the reasons for the decision, the chairman referred to: 

Article 97(2) EPC: the application does not meet the requirements of Article,s 52(1), 54(1) and (2), 83, 84 
EPC. 

The chairman closed the proceedings on 18.03.2015 at 09:45 hours. 

r <-/ ~ 
. . . . . . . . . . . . . . . . . . . . ~ . . 

Jons n, P Pohjamo, Terhi 
Ch 1rman Minute Writer 

Annex(es): 

EPO Form 2009.2 12.0?TRI 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 36 of 274   Page ID
 #:2601

" Case 2:19-cv-06301-AB-KS Document 87-3 Filed 07/31/20 Page 36 of 274 Page ID
#:2601

Sheet 2/1 Application No.: 06 832 085.2 

After deliberation of the examining division, the chairman announced the following decision:

"The European patent application is refused."

Regarding'the reasons for the decision, the chairman referred to:

Article 97(2) EPC: the application does not meet the requirements of Article/s 52(1), 54(1) and (2), 83, 84
EPC. .

The chairman closed the proceedings on 18.03.2015 at 09:45 hours.
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Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

Application No. : 06 832 085.2 

Minutes of the oral proceedings before the EXAMINING DIVISION 

The proceedings were not public. 

Proceedings opened on 18.03.2015 at 09:15 hours 

Examining Division: 

Chairman: 
1st member: 
2nd member: 

Minute writer: 

Present as/for the applicant/s: 

Jonsson, P.O. 
Clevorn, Jens 
Pohjamo, Terhi 

Pohjamo, Terhi 

European Patent Office 
10958 BERLIN 
GERMANY 
Tel: +49 30 2590 10 
Fax: +49 30 2590 1840 

Nobody had appeared for the applicant/s. The chairman confirmed that the applicant/s had been duly 
summoned. 

Essentials of the oral proceedings and the relevant statements of the applicant/s: 

EPO Form 2009.1 12.0?TRI 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 37 of 274   Page ID
 #:2602

Case 2:19-cv-06301-AB-KS Document 87-3 Filed 07/31/20 Page 37 of 274 Page ID

Europfiisches
Patentamt European Patent Office
European 10958 BERLINPatent Office GERMANY

Office européen Tel: +49 30 2590 10des brevets Fax: +49 30 2590 1840 
Application No. : 06 832 085.2

Minutes of the oral proceedings before the EXAMINING DIVISION

The proceedings were not public.

Proceedingsopened on 18.03.2015 at 09:15 hours

Examining Division:

Chairman: Jonsson, P.O.
1st member: Clevorn, Jens

2nd member: Pohjamo, Terhi

Minute writer: Pohjamo, Terhi

Present as/Ior the applicant/s:

Nobody had appeared for the applicant/s. The chairman confirmed that the applicant/s had been duly
summoned.

Essentials of the oral proceedings and the relevant statements of the applicant/s:

 
EPO Form 2009.1 12.07TRI



j 
Europillscheo 
Patentamt 

European 
Patent Office 

Offtce europ6en 
des brevets 

EPO- Munich 
27 

:2 5. Juli 201¼ 

1111111 111111111111111 IIIII IIIII 111111111111111 IIII IIII 
Verweij, Petronella Danielle 
Philips Intellectual Property & Standards 
P.O. Box 220 
5600 AE Eindhoven 
PAYS-BAS 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

Formalities officer: Ms Peggy Willis 

Please specify the name of the formalities officer when 

contacting Customer Services by contact form or phone. 

30-06-2014 

Reference 

2005P02656WE I 
Application NoJPatent No. 

06832085.2 - 1506 / 1962670 

Applicant/Proprietor 

Koninklijke Philips N.V. 

EPA/EPO/OEB Formblatt/Form/Formulaire: 2008+2906 

Empfangsbescheinigung Ober den Zugang des vorstehend bezeichneten SchriftstOcks 
Acknowledgement of receipt of the document specified above 

Recepisse du document specifie ci-dessus 

Unter Bezugnahme auf die Mitteilung im ABI EPA 7/2010, 377 wird gebeten, die Empfangsbescheinigung 
mit Empfangsdatum und Unterschrift zu versehen und umgehend an das EPA zur0ckzusenden: 

With reference to the Notice in OJ EPO 7/2010, 377, you are requested to date and sign the 
acknowledgement of receipt and return it to the EPO immediately: 

Conformement au communique paru au JO OEB 7/201 o, 377, vous etes prie d'indiquer sur le recepisse la 
date de reception du document, de signer le recepisse et de le renvoyer sans delai a I' OEB: 

• Ober die Online-Dienste des EPA (als Anlage zu EPA Form 1038) I through EPO Online Services 
(as annex to EPO Form 1038) I par les services en ligne de l'OEB (en tant que piece jointe au 
formulaire OEB 1038), 

• per Fax/ by fax/ par telefax (+49 (O) 89 2399-4465 or +31 (0) 70 340-3016) 
• oder per Post/ or by post/ ou par courrier. 

Empfangen am / Received 6n / Re9u le : 

Unterschrift / Signature: 

• 'i=ld'c~ende-Adresse"t ~eturn idc!ress ~ Adresse de" retour • • 
(Umschlag / envelope / enveloppe ISO C4 / DL / C6/C5 / C6) 

~ u 
~ ill~ --·--·· . 

ONV1HOS.ln3a 
N3HONnw s&ios 

1we1ua1ed sa1.1dsnJdoJn3 

V~~ta:ngsberechtigter/authorised recipient/ • 
~aestinataire ou la personne dument mandatee • 

m • 
w 
Q 
0 
0.. 

~ 
w 

JnotaJ ap assaJp'Q' / ssaJppe uJntal:::l / assaJp'Q'-apuas)t00l:::l ......................... 

PF30285 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 38 of 274   Page ID
 #:2603

Case 2:19-cv-06301-AB-KS Document 87-3 Filed 07/31/20 Page 38 of 274 Page ID

 

293608.10

EPA/EPO/OEBor"
m

#:2603

gurpptilscre, European Patent Officea en am

Ep _1 1 l -‘ ' 80298 MUNICH
sszzrrztm 0 gym?» GERMANY
2:222:3sz 12 5. Juli 2011

Questions about this communication ?

Contact Customer Services at www.epo.org/contact

”Ill” lllll Illll IIIII “I" "III III" lllll lull "ll llll Formalities officer: Ms Peggy WiIIis
Verweij, Petronella Danielle
PhilipsJlntellectual Property & Standards Please specify the name of the formalities officer when
P.O. BOX 220 contacting Customer Services by contact form or phone.
5600 AE Eindhoven
PAYS-BAS

01 gm it“
'I ate

Re erence Application No/Patent No.

' p icanthroprietor

EPA/EPO/OEB Formblatt/Form/Formulaire : 2008+2906

 

 
  

 

 

Empfangsbescheinigung fiber den Zugang des vorstehend bezeichneten Schrittstflcks
Acknowledgement of receipt of the document specified above

Récépissé du document spécifié ci-dessus

Unter Bezugnahme auf die Mitteilung im ABI EPA 7/2010, 377 wird gebeten, die Empfangsbescheinigung
mit Empfangsdatum und Unterschrift zu versehen und umgehend an das EPA zurflckzusenden:

With reference to the Notice in OJ EPO 7/2010, 377, you are requested to date and sign the
acknowledgement of receipt and return it to the EPO immediately:

Conformément au communiqué paru au JO OEB 7/2010, 377, vous étes prié d'indiquer sur le récépissé la
date de réoeption du document, de signer le réoépissé et de le renvoyer sans délai a l' OEB:

0 fiber die Online-Dienste des EPA (als Anlage zu EPA Form 1038) /through EPO Online Services
(as annex to EPO Form 1038) / par les services en ligne de I'OEB (en tant que piece jointe au
formulaire OEB 1038),

per Fax / by tax/ par téléfax (+49 (0) 89 2399-4465 or +31 (0)70 340-3016)

oder per Post / or by post / ou par courrier.

I I I I lhu'ck-send-e-lstdr'es'se'l Eiet-urr't a-dJress'l A'drzwse He‘re‘tofir I
. , (Umschlag / envelope / enveloppe ISO C4 / DL I 06/05 I 06)

Empfangen am / Received on / Recu le :

191' 047 — 2613

U nterschrift / Signature:

(fl s, Mm
fit” fang/aberechtigter/authorised recipient]
destinataire ou la personne dament mandatée

CINV'IHOSLDECI

NHHONIJW 86208

twetuated seud'sledoma

mote; ep esserv / sserpe umtea / esserv-epuesxona

PF30285



vom Absender auszufullen / A remplir par l'expediteur i Completed by the sender 

Sendungsnummer /Node l'envoi /Item number Art der Sendung/Nature de l'envoi/Type 

k · Brief/ Lettre I Letter 

_ _ RG 70 652 785 4DE Paket / Colis / Parcel 
·-- - - . -- --~ - . -~ ~ 

""'-\ Einschreiben / Recommande I Registered Mail 

. Wertangabe I Valeur dedaree / Value : 

Gewiihnliche Anweisung / Mandat ordinaire / 
Advice of inscription : 

Zahlkarte / de versement / Advice of payment 

t+/1,(() t11 ~ 3 ll ira~ 2m4'•. Auslieferungsnachweis / Cheque d'assignation / 
r .. Proof of delivery 

Empfanger der Sendung / Destinataire de l'envoi I Article adressed to 

<n;,'&p5 lnl .. 'ifo~ ~ vlo/)cta/t;t'S I f:20., &~ 
5bCt) Ac i;;,c#hoYe"v 9(-J:tS. -- ;BAS 

22-0 

' Am BestiJr:,~gfort a~szufulleie/ A com;eter) destf ation / C~1111pleted at ctist"l'nation • • 
• • • • • • • . -

'. . - . --- --- - -- . 
O.g. Sendung/Betrag wurde ordnungsgem~B I L,.nvoi mentio1"' i-aes~\a et1 dument /h arti:e mei.tioned a!ov~ascluly 

' ' . . ~ . . . . . 
• • 

•• • 
07 JUtl 2014 a1 -

• Dfese(r) ScheintAnzelge kann vom Em pf anger oder wenn die Vorschriften des 8estlmmungslandes ctteS vorsehen. 
-~-· , von einem Beauftragten odervom Mitarbeltef des Postuntemehmens im Bestimmungsland unterschrleben wen:fen. 

t' Cet avis pourra titre signe par le destinataire ou, si !es rl!glements du pays de destination le preYOierrt, par une 
01---01 -1014 -

' 

. -

. 

. autre personne autorisee au par !'agent du bureau de destination. 
• This receipt must be signed by the adressee or a peMn authorized to sign under the regulations of the country of 
~ destination or H those remdations,~~.bvttll' pmnlmpp of 1:ru! .oftia!.of dfflift2tion 

Datum und Unterschrift* / Date et signature•/ Date and signature• 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 39 of 274   Page ID
 #:2604

easeeleeeaasaeeeazg"eegeraeempgam.flew/35w €82“ e'asegevyzheeegnede
Sendungsnummer/ No de l'envoi Iitem number Art der SendungINature de l’envoi IType

“"I' ' Brief; LettreI Letter
_ _EBG_70§52 785 405 PaketIColis'IParcel

Einschreiben I Recommandé I Registered Mail :

Wertangabe IValeur déclarée I Value :

Gewdhnliche Anweisung I Mandat cidinaire I
Advice of inscription : -

Zahlkarte I de versement I Advice of payment

Auslieferungsnachweis I Chéque d'assignation I
Proof of delivery

Empfénger der SendungIDestinataire de l'envoi IArticle adressed to .

93/6205 ”1/. QED/DU? @waQ’CZ/Q’S/ £200 30k 280
5909 #51755 or” ’2/ 93; "*8 5.

I I O - 9 0

Am Bestimnwrigzort agszuffiliell A comgléter} destfllatign I Completed at‘dg‘stination ' o
. . . _

    
 

 

 
 
 

 _ . o

0.9. SendungIBetrag wurde ordnungsgem%8 I L'envoi mentionné fi-desfixgafil! dfimeht I Who artiae mergtioned aaogelvvasduly
a

ausgehandigt ausgezahit dem Posd3ankkontogutgesd1rieben __ ' ’ o ' :
m namis pave inscritenCCP 0- _ 'deiivered paid credited to bank account 7 a . .
.' Dieseir) ScheinIAnzeige kann vom Empiénger ode: wenn dieVorsdiriften des Bestimmungslandes tires vorsehm

J" .von einem Beauftragten odervom Mitarbeiter des Postumemehmens im Besfimmungsland untefschrieben warden.

f (at avis pourra étre signé par le destinataire ou. si {es tégiemems du pays de destination Ie ptévoiem. par une
. autre personne autorisée au par i'agent do bureau de destination. _ ‘ _
.‘This receipt must be signed by me adressee or a person authodzed to sign Lmderdie reguiaflomofflie counuyof Datum und Unterschnft" I Date et Slgnature" I Date and sugnature"idesfieafimmflmmemnmmmmmmmememenfimmm -

 



1 Deutsche Post AG 
t Entreprise des Postes allemandes S. A. Postsache 

Service des Postes • 

rY_ o O 0...,. 0 <' 0 ROckschein / Auszahlungs,ct,eln / Guw:hrlftslnzeige , .... 1 
~ ~L)-T'J .c<_ • • • • Avlti ele receptlortl t-vis£te paement ,eA'l,118'1},scrlption !i! 

• • • Atlvice 4f delivery 4Advice'Of payment/ <iedlt adwice . v ~l . . . . . . • • • • • • • • • I • • • • • • • • • : • • • • • Ste~pel des Postamts, 
• • das den Schein zurOcksendet. 

915-005-000 05.05 

Luftpost 
Prioritaire Par avion 

Timbre du bureau 
renvoyant l'avis · 

Postmark of the office 
returning the receipt 

Zurilcksenden an I Renvoyer a I Return to 

i?aropltset1es Patenta111;,1t._....,_ __ _ 

en 
ALLl!MAGNE -

# 

Deutsch land/ I' Allemagne / Germany 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 40 of 274   Page ID
 #:2605i Deutsche PQSteAGV-OBBOl-AB-KS Document 87-3 Filed 07/31/20 Page 40 of 274 PageID

Entreprise des Postes allemandes S.A.#12605 P 0 5-1 5 a C h e
Service des Postes

 
Rflckschein IAuszahlungsgcheln I Gutichrlftslnzeige .

. u' e .' Avis Ede réceptior'fl/Avis de paiement rm; a’fi'lscrlption a
Ayvice fit deliveryMdvicetof.payment I dedlt‘ advice -

I ' ' i "
O

O . I_- . C

' . . . _ e e - ' ' ' ° Sternpel des Postamts,
das den Schein zurficksendet.

Timbredu bureau
renvoyant I'avis '

Luftpost Postmark of the office
. _ _ . _ returning the receipt
Pnontalre Par aVIon

Zuriicksenden an lRenvoyer a I Return to

amen" I”

memeue- . x W

Deutschland-I I'Allemagne IGermany

91 5-005-000 05.05



0 

oci 
0 

(!) 
C') 
a, 

"' E 
0 

LL 

Cll 
w 
Q 
0 
a. 

~ 
w 

Europiisches 
Patentamt 

European 
Patent Office 

Offic:e e1,1ropl!en 
des brevets 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

1111111 111111111111111 IIIII IIIII 111111111111111 IIII IIII Formalities officer: Ms Peggy Willis 

Verweij, Petronella Danielle 
Philips Intellectual Property & Standards 
P.O. Box 220 

Please specify the name of the formalities officer when 

contacting Customer Services by contact form or phone. 

5600 AE Eindhoven 
PAYS-BAS 

Reference 

2005P02656WE 

Applicant/Proprietor 

Koninklijke Philips N.V. 

I 
Application No./Patent No. 

06832085.2 - 1506 / 1962670 

EPA/EPO/OEB Formblatt/Form/Formulaire : 2008+2906 

30-06-2014 

Empfangsbescheinigung Ober den Zugang des vorstehend bezeichneten Schriftstucks 
Acknowledgement of receipt of the document specified above 

Recepisse du document specifie ci-dessus 

Linter Bezugnahme auf die Mitteilung im ABI EPA 7/2010, 377 wird gebeten, die Empfangsbescheinigung 
mit Empfangsdatum und Unterschrift zu versehen und umgehend an das EPA zuruckzusenden: 

With reference to the Notice in OJ EPO 7/2010, 377, you are requested to date and sign the 
acknowledgement of receipt and return it to the EPO immediately: 

Conformement au communique paru au JO OEB 7/201 O, 377, vous etes prie d'indiquer sur le recepisse la 
date de reception du document, de signer le recepisse et de le renvoyer sans delai a I' OEB: 

• Ober die Online-Dienste des EPA (als Anlage zu EPA Form 1038) / through EPO Online Services 
(as annex to EPO Form 1038) / par les services en ligne de l'OEB (en tant que piece jointe au 
formulaire OEB 1038), 

• per Fax I by fax I par telefax (+49 (0) 89 2399-4465 or +31 (0) 70 340-3016) 
• oder per Post/ or by post/ ou par courrier. 

Empfangen am / Received on / Re9u le : 

Unterschrift / Signature: 

Empfangsberechtigter/authorised recipient/ 
le destinataire ou la personne dument mandatee : 

■ 
0

ROcksende-Adresse
0

/ Reiurn address i Adresse de" reiour ■ ■ 
(Umschlag /envelope/ enveloppe ISO C4 / DL / C6/C5 / C6) 

CNV1HOS.ln3a 
N3HONnw 86~08 

1we1ua1ed sa1.1cis1~do.m3 

moJaJ ap assaJp'Q' / ssaJppe um1al:::J / assaJp'Q'-apuas)!00l:::J 

PF30285 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 41 of 274   Page ID
 #:2606

EPA/EPO/OEBForm293608.10

.. - 301-AB-KS Document 87-3 Filed 07/3JE/gglealg’aageetglllcgf274 PagelDEuropiisches
Pa“"“"""‘ #32606 80298 MUNICH

Efiiiflfi'lfice GERMANY Office européendes brevets

Questions about this communication ?

Contact Customer Services at www.epo.org/contact

lllllll Illll II I I II III I III III" "III III" ”II "II Formalities officer; MS Peggy Willis
Verweij, Petronella Danielle
Philips Intellectual Property & Standards Please specify the name of the formalities officer when
P_O_ Box 220 contacting Customer Services by contact form or phone.
5600 AE Eindhoven
PAYS-BAS

       

Date

3 0—06—2 O 14

Reference Application No./Patent No.
2005P02656WE 068320852 - 1506 / 1962670

Applicant]Proprietor

Koninklijke Philips N.V.

EPA/EPO/OEB Formblatt/Form/Formulaire : 2008+2906

 

Empfangsbescheinigung iiber den Zugang des vorstehend bezeichneten Schriftstiicks
Acknowledgement of receipt of the document specified above

Récépissé du document spécifié ci-dessus

Unter Bezugnahme auf die Mitteilung im ABI EPA 7/2010, 377 wird gebeten, die Empfangsbescheinigung
mit Empfangsdatum und Unterschrift zu versehen und umgehend an das EPA zuriickzusenden:

With reference to the Notice in OJ EPO 7/2010, 377, you are requested to date and sign the
acknowledgement of receipt and return it to the EPO immediately:

Conformément au communiqué paru au JO OEB 7/2010, 377, vous étes prié d'indiquer sur le récépissé la
date de réception du document, de signer le récépissé et de le renvoyer sans délai a l' OEB:

0 fiber die Online-Dienste des EPA (als Anlage zu EPA Form 1038) /through EPO Online Services
(as annex to EPO Form 1038) / par les services en ligne de I'OEB (en tant que piece jointe au
formulaire OEB 1038),

0 per Fax / by fax / par téléfax (+49 (0) 89 2399-4465 or +31 (0) 70 340-3016)

0 oder per Post / or by post / ou par courrier.

I I I I Pick-sende-Adr'esse'l F'let'urn address 7 Adresse 'de'retour
(Umschlag / envelope / enveloppe ISO C4 / DL / C6/C5 / C6)

Empfangen am / Received on / Regu le :

GNV'IHOSLDHCI

NEIHONflW 86308
1we1ua1ed sauosggdoma

Unterschrift / Signature:

Empfangsberechtigter/authorised recipient/
le destinataire ou la personne dument mandatée meieu 9P eSSSJPVI SSSJPPB UJmeH / eSSGJPv-epuesxontl

PF30285



Datum 
Date 
Date 

30.06.2014 
Blatt 
Sheet 1 
Feuille 

Anmelde-Nr: 
Application No: 0 6 8 3 2 0 8 5 . 2 
Demande n°: 

Oral proceedings are summoned at the request of the applicant in the letter 
dated 22.12.2010 and because the Examining Division considers it to be 
expedient in the present case (Art. 116 EPC). 

This summons is based on the sets of claims filed on 22.12.2010. 

The applicant should be aware that a decision pursuant to Article 97 EPC and 
Rule 111 (1) EPC will be given at oral proceedings so that no submissions 
subsequent to oral proceedings will be accepted. If it is intended to submit 
further evidence or further claims, pursuant to Rule 116 EPC, the final date for 
making any written submissions in preparation for the oral proceedings is 
indicated on the cover sheet of this communication. 

If amendments are filed before the oral proceedings, applicant's notice is 
drawn to the notice from the European Patent Office concerning non
attendance of oral proceedings before the examining division published in the 
Official Journal 10/2008, p. 471. 

At least the following points will be discussed during the proceedings: 

1 The objections under Art. 83 and 84 are maintained for the following reasons: 

1.1 3rd auxiliary request 

The applicant has provided a particular example in figure 6 and corresponding 
description for determining the body part on which the sensor is attached. 
Additionally, sensor positions were mentioned on page 4, paragraph 3. In 
order to fulfill the requirements of Art. 83, the particular example must enable 
person skilled in the art to perform the invention over the whole range claimed, 
which covers any body part. However, while the division believes that sensor 
positions such as those mentioned on page 4, paragraph 3 can well be 
distinguished, this is not the case for body parts such as the ring finger and 
the index finger, due to their like anatomy, e.g. like range of movements and 
like dimensions. 

See also Guidelines F-111 1. 

Even though claim 2 lists a set of body parts, the incorporation of the 
additional features of claim 2 into claims 1 and 16 would probably not 
overcome the objections, since the list in claim 2 is open ("includes") and thus 
is not limited to the particular body parts listed. 
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Demande n°: Date Feuille 

1.2 The subject-matter of the main, 1st and 2nd auxiliary requests is even broader 
and thus also does not fulfill the requirements of Art. 83 and 84. 

The main and 2nd auxiliary requests even do not relate to accelerometers. 
Applicant has not provided an embodiment in which e.g. temperature can be 
used to determine the position of the sensor on a particular body part. 

2 The following documents were found in a search of the state of the art in 
accordance with Article 54(3) EPC. Copies of the documents are annexed to 
the communication and the numbering will be adhered to in the rest of the 
procedure: 

D4 US 2006/112754 A1 (YAMAMOTO HIROSHI [JP] ET AL) 1 June 
2006 (2006-06-01) 

D5 WO 2004/091400 A1 (MATSUSHITA ELECTRIC IND CO LTD) 28 
October 2004 (2004-10-28) 

While D5 is state of the art under Art. 54(2), the division refers to D4, which is 
the English translation of D5 written in Japanese. 

3 Lack of Novelty 

3.1 3rd auxiliary request 

The present application does not meet the requirements of Article 52(1) EPC 
because the subject-matter of claims 1 and 16 is not new within the meaning 
of Article 54(1) and (2) EPC. 

D4 discloses 

A measuring system (figures 6 and 7) comprising 
- an accelerometer (11) arranged to be attached at a plurality of body parts of 
a subject for obtaining a measured value representing a physical or a 
physiological quantity of the subject at a body part to which the accelerometer 
is attached (paragraphs 44 and 70), 
- means (12) for deriving a subject-related value from the measured value in 
dependence on which body part the accelerometer is attached to (paragraph 
71) 
- means (32; paragraph 70) for determining on which body part of the subject 
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Anmelde-Nr: 
Application No: 0 6 8 3 2 0 8 5 . 2 
Demande n°: 

the accelerometer is attached to by analyzing on the basis of a predefined set 
of rules related to the measured value a signal from the accelerometer for 
features that are position dependent. 

The subject-matter of claim 1 is thus not novel over D5. 

3.2 The subject-matter of the main, 1st and 2nd auxiliary requests is even broader 
and thus also does not fulfill the requirement of novelty. 

4 It is not at present apparent which part of the application could serve as a 
basis for a new, allowable claim. Even if the claims were amended to fulfill the 
requirements of Arts. 83 and 84, they would probably still lack an inventive 
step (Art. 52(1 ), 56). The subject-matter of the claims and the description 
appears to be a normal design option once the subject-matter of claim 1 of the 
3rd auxiliary request lacks novelty. 

Amended claims may not relate to unsearched subject-matter which does not 
combine with the originally claimed invention to form a single general 
inventive concept (Rule 137(5), 164(2) EPC, G2/92). 

5 The applicant is requested to bring the description, in particular the statement 
of invention, into conformity with amended claims, Rule 42(1 )(c) and Art. 84 
EPC. To meet the requirements of Rule 42(1 )(b) EPC, the document D5 
needs to be identified in the description and the relevant background art 
disclosed therein should be briefly discussed. 

EPO Form 2906 01.91 TRI 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 44 of 274   Page ID
 #:2609



Europiisches 
Patentamt 

European 
Patent Office 

Offic:e e1,1ropl!en 
des brevets 

1111111 111111111111111 IIIII IIIII 111111111111111 IIII IIII 
Verweij, Petronella Danielle 
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Reference 

European Patent Office 
80298 MUNICH 
GERMANY 

Questions about this communication ? 
Contact Customer Services at www.epo.org/contact 

30-06-2014 

2005P02656WE I 
Application No./Patent No. 

06832085.2 - 1506 / 1962670 

Applicant/Proprietor 

Koninklijke Philips N.V. 

Summons to attend oral proceedings pursuant to Rule 115(1) EPC 

You are hereby summoned to attend oral proceedings arranged in connection with the above-mentioned 
European patent application. 

The matters to be discussed are set out in the communication accompanying this summons (EPO Form 
2906). 

The oral proceedings, which will not be public, will take place before the Examining Division 

on 18.03.15 at 09.00 hrs, EPO Dienststelle 
Berlin, Gitschiner Str. 103, D-10969 Berlin 

No changes to the date of the oral proceedings can be made, except on serious grounds (see OJ EPO 
1/2009, 68). If you do not appear as summoned, the oral proceedings may continue without you (R. 115(2) 
EPC, see also OJ EPO 10/2008, 471). 

Your attention is drawn to Rule 4 EPC, regarding the language of the oral proceedings, and to the Special 
edition No. 3 OJ EPO 2007, L.1., concerning the filing of authorisations for company employees and 
lawyers acting as representatives before the EPO. 

The final date for making written submissions and/or amendments (R. 116 EPC) is 18.02.15. 

The actual room number as well as the waiting room numbers will be given to you by the porter in the 
foyer at the EPO. 

1st Examiner: 2nd Examiner: 
Clevorn J Pohjamo T 

Registered letter with advice of delivery 
EPO Form 2008 10.13 [ORAL03=B000] (25/06/14) 

Chairman: 
Jonsson P 

Annexes: 
Confirmation of receipt (Form 2936) 
Communication (EPO Form 2906) 

to EPO postal service: 25.06.14 
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Application No.: 06 832 085.2 

European Patent Office 
10958 BERLIN 
GERMANY 
Tel: +49 30 2590 10 
Fax: +49 30 2590 1840 

Preparation for oral proceedings - Instructions to Support Service 

Oral proceedings are to be held in connection with the above patent application 

1. The matters to be discussed are set out in the annex (Form 2906) 

2. Dispatch the summons using Form 20081.2310 and Form 2906 for the parties to attend on: 

Day 18.03.2015 Time 09:00 

2.1 Parties' submissions in preparation for the oral proceedings, 
if any, should be made no later than 

2.2 

2.3 

1 month(s) 

before the date of the oral proceedings 
(transfer to Form 2008.1 /2310.1) 

Encode ORAL(04) 

Dispatch Form 2008.7 /2310.7 to division 

3. □ Arrange for the following special equipment 
to be provided in the conference room: 

ROOMS 

Room booked 

ORAL 01, 02, 03 and 05 
coded 

···············~< ... 
Date ( · als 

coded 

Date Initials 

Date Initials 

Date Initials 
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Application No.: 06 832 085.2

Preparation for oral proceedings - Instructions to Support Service

Oral proceedings are to be held in connection with the above patent application

1. The matters to be discussed are set out in the annex (Form 2906)

2. Dispatch the summons using Form 20082310 and Form 2906 for the parties to attend on:

Day 18.03.2015 Time 09:00
ROOMS

2.1 Parties' submissions in preparation for the oral proceedings,
if any, should be made no later than

 

1 month(s)

before the date of the oral proceedings

0 (transfer to Form 2008.1 /2310.1)

2.2 Encode ORAL(O4) . . coded

Date .............I niiiéié ......

2.3 Dispatch Form 2008.7 /2310.7 to division ............................

Date Initials

9--

3. El Arrange for the following special equipment
to be provided in the conference room:
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Patentamt 

European 
Patent Office 
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des brevets 

4. Request language service to provide simultaneous 
interpretation facilities as necessary 

5. Return the dossier to primary examiner with Form 2041 
(15 days before the oral proceedings) 

6. Check that summons has been received 
(Form 2936 / advice of delivery) 

7. 15 days before the oral proceedings: 
- dispatch the dossier to the primary examiner. 

23, t, 2tJ /Lt .................... .1 
Date 

~/~t;:r:, ....... . 
Chairman 2nd examiner 

Enclosure(s): 

Clevorn, Jens 
1st examiner 
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4. Request language service to provide simultaneous
interpretation facilities as necessary ............................

Date initials

5. Return the dossier to primary examiner with Form 2041
(15 days before the oral proceedings) ............................Date Initials

6. Check that summons has been received

(Form 2936 /advice of delivery)

7. 15 days before the oral proceedings:

0 - dispatch the dossier to the primary examiner. .

a r

4.3..6 44/4?
Date

. .......... 15tharnb. térhi .......... défim' J.e.n.s...................................
Chairman 2nd examiner . 1st examiner Legal member
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European Patent Office 
Attn. Ms Claudia Weber 
DiL 523 - Legal Division - CVU 
Patent Administration 
80298 Munich 
Germany 

EPO- Munich 
11 

1 4. Nov. 2013 

PHILIPS 

Philips Intellectual 
Property & Standards 

P.O. Box 220 
5600 AE Eindhoven 
The Netherland 

Tel: +31 40 27 40607 
Fax: +31 40 27 43489 

Ref: VERW 
Date: 7 Nov. 2013 

Re: Request to record changes of Philips' references 

Dear Ms. Weber, 

As discussed by phone and following my e-mail dated 30 October 2013 we herewith 
kindly request you to change the Philips' reference codes as indicated in the enclosed 
document. 

Please note that the old reference numbers indicated in the first column have the prefix 
"PH" in your system for most cases. 

Please contact me in case of any questions. 

Yours faithfully, 

P. D. Verweij 

Authorized Representative of 
KONINKLIJKE PHILIPS N.V. 

Philips International B.V. 
Commercial Register Eindhoven 
No. 17047664 

Office address: High Tech Campus 5 
5656 AE Eindhoven, The Netherlands 
Tel. +3140 279 1111 
Fax. +3140 274 34 89 
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Europiisches 
Patentamt 

European 
Patent Office 

Offic:e e1,1ropl!en 
des brevets 

1111111 111111111111111 IIIII IIIII 111111111111111 IIII IIII 
Verweij, Petronella Danielle 
Philips Intellectual Property & Standards 
P.O. Box 220 
5600 AE Eindhoven 
PAYS-BAS 

Reference 

European Patent Office 
10958 BERLIN 
GERMANY 
Tel. +49 (0)30 25901 - 0 
Fax +49 (0)30 25901 - 840 

For any questions about 
this communication: 

Tel.:+31 (0)70 340 45 00 

22.08.13 

PH003603EP2 I 
Application No./Patent No. 

06832085.2 - 1506 / 1962670 

Applicant/Proprietor 

Koninklijke Philips N.V. 

Communication 

concerning the registration of amendments relating to 

D a transfer (R. 22 and 85 EPC) 

6a' entries pertaining to the applicant/ the proprietor (R. 143(1 )(f) EPC) 

As requested, the entries pertaining to the applicant of the above-mentioned European patent application 
I to the proprietor of the above-mentioned European patent have been amended to the following: 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT LI LT LU LV MC 
NL PL PT RO SE SI SK TR 
Koninklijke Philips N.V. 
High Tech Campus 5 
5656 AE Eindhoven/NL 

The registration of the changes has taken effect on 14.08.13. 

In the case of a published application/ a patent, the change will be recorded in the Register of European 
Patents and published in the European Patent Bulletin (Section 1.12 / 11.12). 

Your attention is drawn to the fact that, in the case of the registration of a transfer, any automatic debit 
order only ceases to be effective from the date of its express revocation (cf. point 14(c) of the 
Arrangements for the automatic debiting procedure, Supplement to OJ EPO 3/2009). 

EPO Form 2544 04.10 (19/08/13) 

Client Data Registration 
Tel.: +49 (0)89 2399 2780 

EB21171 
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this communication:

Verweij, Petronella Danielle Tel-T31 (0)70 340 45 00
Philips Intellectual Property & Standards
PO. Box 220
5600 AE Eindhoven
PAYS-BAS

       

Date

2208.1 3

Reference Application No./Patent No.
PH003603EP2 068320852 - 1506 / 1962670

 Applicant]Proprietor

Koninklijke Philips N.V.

Communication

concerning the registration of amendments relating to

|:| a transfer (R. 22 and 85 EPC)

a entries pertaining to the applicant/the proprietor (R. 143(1)(f) EPC)

As requested, the entries pertaining to the applicant of the above-mentioned European patent application
/to the proprietor of the above-mentioned European patent have been amended to the following:

AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HU IE IS IT LI LT LU LV MC
NL PL PT RO SE SI SK TR

Koninklijke Philips N.V.
High Tech Campus 5
5656 AE Eindhoven/NL

The registration of the changes has taken effect on 14.08.13.

In the case of a published application / a patent, the change will be recorded in the Register of European
Patents and published in the European Patent Bulletin (Section l.12 / ”.12).

Your attention is drawn to the fact that, in the case of the registration of a transfer, any automatic debit
order only ceases to be effective from the date of its express revocation (of. point 14(0) of the
Arrangements for the automatic debiting procedure, Supplement to OJ EPO 3/2009).

For the Examining Division

| (”was Patenra”)v\ 1‘
Q9 oo <6

(0

3:: o 9:; Client Data Registration
‘3; £5 Tel.: +49 (0)89 2399 27800: ~?&

00% 29ng
' 004/78 30in

EPO Form 2544 04.10 (19/08/13) EB21171



From:Meissner Bolte +49 B9 2121B60 70 14/08/2013 14:30 #146 P.001/002 

MEISSNER BOLTE 

Meissner Bolte & Partner GbR · Postfu.ch/P.0. Box 860624 · D·-81633 MOncher1 

Europaisches Patentamt 
Herrn Bihl 
Abteilung CDR 

80298 Munchen 

Telefax Nr. 089 23994465 

Datum 
Date 

14. August 2013 
ZE/wr/sl 

!hr Zcichen 

Your ref. 

Namens- und Adressanderung 
Koninklijke Philips Electronics N.V. 
Vollmacht 

Sehr geehrter Herr Bihl, 

Unser Zeichen 

Our ret. 

M/IPAN-REC 

Patentanwalte 
European Patent Attorneys 
European Trademark Attorneys 
European Desig1 Attorneys 
Rechtsanwalte 
Lawyers 

Kan1!Pi ! Office MDnchen 
Meissner Bolte & Partner GDR 
Widenmayerstra1'?ie 47 
D-80538 MDnchen I Germany 
Tel: +49-(0)89-2121860 
Fax: +49-1,0) 89- 21 21 86 70 
E-Mail: mail@mbp.de 
www.mbp.de 

rhr Ansprechpartner 

Your contact 

Dr. Stefan Zech 

wir beziehen uns auf unseren Antrag auf Namens- und Adressanderung vom 

13. August 2013 und Obermitteln Ihnen beigefugt die vom Anmelder unterzeichnete 

Vollmacht. 

Fur Ruckfragen stehen wir Ihnen gerne zur Verfugung. 

Mit freundlichen GrOBen 

Dr.St~LLM. 
Patentanwalt 

Anlaqe: 
Vollmacht 

MOnd,en • Nurnberg • Augsburg • Gera • Schorndort • Bremen • Hamburg • Osnabrock • Alicante • Halifax (UK) • Oslo 
Duration: 14.08.2013 15:30:41 - 14.08.2013 15:31 :21. This page 1 of 2 was completed at 14.08.2013 15:30:50 
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MEISSNER BOLTE

Paterttanwaite

European 1313113132 Attorneys
Meissner Bake 3 Partner 01:12 ‘ Posu‘achme. 50x 8606241181633 monchen European Trademark Attorneys

Eurepean Desig-‘I Attorneys
... Rechtsanwélte

Europalsches Patentamt Lawym
Herrn Bihl

Abteilung CDR Kanfiei f Gfiice Munchen
Meissner Bolte & Farmer (30R

Widenmayerstrage 47
80298 MUHChen 13—80538 Mfmchen 1 Germany

“191: +49—(0)39-2121850
Tel'efax Nr. 089 23994465 53?“ +4949) 894? 21 8570

E-Mail: mail@mbp.dc
www.mbpde

95mm ”'11 312101000 Unser Zeichen Eh: Anspraahpamer
Date Y0 ur 101'. Our ref, 1.1011? contact

14. August 2013 M/IPAN-REC Dr. Stefan Zech
ZE/wr/si

Namensn und Adress‘anderung

Koninkiijke Philips EEectronics NM.
Vollmacht 

Sehr geehrter Herr Bihi,

wir beziehen uns auf unseren Antrag auf Namens— und Adress'anderung vomipwiaw@mbp@
13. August 2013 und flbermittein Ihnen beigefflgt die vom Anmelder unterzeichnete

Vollmacht.

Ffir R'Lickfragen stehen wir Ihnen gem-e zur Verfiigung.

Mit freundiichen Grijfien

 
 Dr. Stef‘fénech. LL.M..

Patentanwatt

Anlage:
Vollmacht

MUfiChER ‘ Nflmberg - Augsburg - Gera ' Schomdorf ' Bremen ' Hamburg ' Osnabrack ‘ Aiicante - Haiifax (UK) ' 0510
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From:Meissner Bolte +49 B9 2121860 70 14/08/2013 14:30 #146 P.002/002 

Vollmacht1 

Authorisation 1 

Pouvoir1 

Bitte vor de.m Ausfiillen des formbfatts Riicksaite beachten. I 
Please read the notes overleaf before completing the form. I 
Veufllez tire les remarques au verso avant de rempllr le 
formulalre 

Nr. der Anmefdung (des Patents; I ApplicationtPatent No,! 
.--,,-,-,---,--,-,-,-.--,-,--,,-,=-,=-----.-.,,.--,-=---,-----i N~ de fa demande (du brevet] 

Zeichen- des V&rtreters {di!r Vertreter) / Representative's reference/ 
R8f0rence du (des) mandatttre(s} 
(max. 15 Po5il!onen I max:, 15 spaces/ 15 caract&res au maximt1m} 

!ch (Wlr} If (We} I Je (Not.t5}2 

Koninkttjke Philips N,V, 
High Tech Campus 5 
5656 AE E!ndhoven 
The Netherlands 

bevoUmi4chtige(n) hfermit f do hereby au1h00se J autortse (autorisons} par le presentea 

Meissner Bolte & Partner GbR 
Widenmayerstr. 48, D-80538 Munchen 
Tel. (089) 2121860, Fax (089) 21218670 
Postf./P.O.B. 86 06 24, D-81633 MOnchen 

Dr. Eugen Popp 
Wolf E. Sajda 
Dr. Johannes Bohnenberger 
Volkmar Kruspig 
Kay Rupprecht 
Or.Stefan M.Zeeh 

Dr. Ekkehard Heinzt" 
Joch:en l<ilchert 
Dr. Ole Trinks 
Dr. Andrew Parker 
Dr, H. Hagemann 
Dr. Stephan Held 

Dr. Felix Letzelter 
Gernot H. SchtOer 
Markus Schlogl 
Brigitte Kaminsky 
Janet Bray 
Erich Bolte 

Friedrich MOlier 
Karsten Helland 
Martin AuUeh 
Nils Ellberg 

□ 
Weitere Vertreter sind auf elnem gescnderten Btatt angegeben. I Additional representatives indicated on supp!amantary sheet. / 
O'autres mandatalres sont menfionnes sur une feurne supptementaire, 

mk:h (vns) :r.u vertre!en a!s/ to represent me (us) as I a: me {novs) representer en tanl qve 

0 Anmelder oder Patentinhaber, I applicant(s) or patent propriotor(s), I demandeur{s) ou titula!ru{s} du breve!, 

0 Einsprechende11 {Einspfechende}, I opprment(s), I opposant{sJ, 

l'i.lr m.lch (uns) zu handeln in den durch d.as Europfjische Patentuberelnkommen geschaftenen Verfahren In der {den} fotgertden europfiische11 
Patentanme-tdung{e:n} oder dem (den) fnlgeflden europaischen Patent(en.)4 umi ZaMungen fur mlch \uns} tn. Empfang zu rehmen: I 
to act for me (us) in att proceedings established by the European Patent Convention conceming the fottowing European patent appFcation{s) or 
patent{s}4 and to recaive payments on my (our) behalf: I 
a agir en m-on \noire} nom dans touta procedure instltu8e par !a Conven!ton sur le brevet eurapeen et cone-emant la (!es} dernande(s-) de brevet 
ou le {les) brevet(s} europeen(s)4 sufvant(s) el a recevoff des palements en men (notre} nom: 

The authorisation is limited to the recordal of change of name and address. 

□ 

□ 
□ 
□ 

We!tere Anmefdtmgen oder Palente s!nd auf einem gesondarten Bfatt angegaben. / Additional applications or patents indlcaled on 
supplementary sheet / D'autras demandes ou brevels sont mentfonries sur une feu!Ue supp!Bmentalre, 

Die Votfmacht gift auch fur Veriahren nach dam Vertrag Uber die Internationale Zusammenarbeit auf dem Gebtet des Patentwesens. / 
This authoriseiion shat! also apply to the same extent to any proceedtngs established by the Patent Cooperation Treaty. f 
Ce pouvnir s'appfique-ega!ement a toute procedure lnstl!uee par !e Tra!te d-e cooperation en mati®re de brevets, 

Dl~e Vol!macht gift auch fur eventue!le europiiisclie Tellanme!du~gen. I This authorisation a:lso covers any European divlskmaf applica:!lons. / 
Le pr6senl pouvoir vaut egalement pour les deman.des dfvisionnaires. europeennes qui paurralant etre d8posees, 

Unte,vollmacht kann erte-i!t werden. I Sub.authorisation may be gf\lert. / Le pouvoir pourra ~tre di!l('(9ue. 

tch (Wir) wide:rrufe(n) hlermit frUhere Vo!!machten tn Sa-chen der obenbezeichneten Anme!dung(en) oder des obenbezeichneten Patents 
(derobenbeze!chneten PaWnte:)5. / I {We) hereby revoke all previous authorisations in respect of the above appl!cation(s) or patent{sf5.! 
Ja revoque {Nous revoquons) par !a pmsente tout pouvoir ant&rieur, donne> pour la (Jes} demande{s} ou fe (!es) brevet{sJ mentionn~(s} cf~dessus5. 

Unterschrift(en} I Slgnature(s)'l t;, J ,• ,~ CL..;.,rho"-·c0,.! !?Q{, v;>.t;,2.e<Je,.i-,'Q 

,..... ~,,,. t"'. Ve.-,..,.1e.:;_:i°" ~· ·1\»f-e.-v~fl).x,1 ~)'"\Q.J~::,J·:t,'.t.t•i'••~. 

Erffi!!ungsort fur atle AnsprUche au-s dem der Vo!!macht zugrunde !/eg.enden Rechtsverhi:iltnis und Ger!clltsstand ist dsr Ort de, Kanz.lei des Patentanwatts 
(der Patentanwiltef. / The place of settlement and the court for all claims arising out of the !egaf rela!lons-hip existing by vrrt.ie of the Power of Attorney are at 
the. !ocat!on whera the office of the Patent Attomey(s) Is sltuetmt ! Pour tou:e contestation concemant fe rapport Juridique du pouvolr de dmit, seul re tribunal 
du tieu oU est base le cabinet de !'agent de brevet (ou des agents de brevet} sera competent 

Oa$ Farmbta\l mull, vom (von dert) Vo!!machlgebsr(nf {b~i juristischen PemQ11!'.lll \/Om lln!ernehoftstareehtigten) UfgenhiiimJ:g un!arze!chr'l!lt MftrL Nach der Un!erschrift. bitle den 
(die) Naman des (derj Unterae:ictsne!Wl m Orucks.chrift wiederhoien (be-i [1Jristi!lchen Persom;n die S1ei!ung dos. Unte-rschtiffo:berechligten il'lne.rt-.alb der Ge!e!l.;1i:hatt angeOOn). 1 
Tha fomt m1.1s! bear lha persona:• signah1re(s) of the auth:Oll$Or{s) {in the caH oi iega! par!iorn;, Iha\ of the oll:lcer empowered to sfg,i). After tit a ligriatu:re, please prinf the name($} 
of the signatory{iss) adding, in the c:asa of fegai p&[<jons, his (!heif) position wfthin the company. : 
Le formv!airn da~ {We signB de· !11 pro pre main du (OOs) mandant(s} {cl.ms ie cas de parsormes ffl{)raies, de !a perso.rms ayant qua!it!!I pour s/gna:r), Vewine~ ajculer ru, ti'lracif!res 
d'impn'mene-, apfeS ia sfgnalura. le [kts) nPm(s) dw {das) signa!aira:(ai art menlionrtanl dans le cas de pernonnes morales. ses (leurn.) fonct1ons au seiri de )a tHJCi&td. 

Duration: 14.08.2013 15:30:41 - 14.08.2013 15:31 :21. This page 2 of 2 was completed at 14.08.2013 15:31 :21 
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1 Eitta var dam Ausffillen des Furmbfiaus Riicksaite beachtenJ
V0 ‘ E macht Phase read the notes avariaaf before cemplating the term. I
Authorisation" Vanilla: Eire [as remarquas au verso avant de rampfir la

. 1 farmufaiw
Pouvou‘  

- Nr derAnmeifiungidasPatents],‘AppiIchtIanPalentN0 f
' Nfl de Ia damande (du btavetl   

 

 
I Zaiceha des VertmteIs {dar Vertratar} 1 Répresenwziye‘s reference!
Référem d0 (des) mandataireis)
{max 15 Fesiflumm f max 15 51:81:38 I’ 15 caractares at: maximIIm}
 

  
 

 

‘ ich {Wit} I’ i (We)! J9 (New?

KunII-Ikiijke 1311151119 mt;
High ”tech Campus 5

_ 5656AE EIndhmanThe Netheriands

 

  
  

 

 
 

Behikmficfimgefi) 519191in hereby $111th i 8111031352 (8130113009) 1081 18 préseméx

 
 

Dr. Eugen Pfipp' I ' Dr. Ekkeharfl Heinze I Dr. F0111: Léfzetter Friedrich Miflicr

  
  

MEISSREV 301123 & Partner GbR _ Weir E Saida _ - ' Jacket: Kitchen Get-not H. Schrfier Kirsten Hciiand
Widenmayerstr. 48,, [3186538 Mflnchen Dr. Johannes Bohnenberger . Dr. Ole Trims ' Markus Schh’igl Martin Amish
761.1089) 2121860, Fax {089} 21213670 Volkmar'Kmspig Dr. Andrew Parker _ Brigitte Kaminsky Nils Ruben-g
VPasthPflfi. 85 06 24, D-fl1633 Mflnchan Kay Rnpprcacht DI; If. Hagemanfl Janet Bray -

  

 

 Dnsmfam 31.22911 ' .' Dr.Stcphan Held ' Erich'flnlte

  D _ Waiters Vernier-3100 an? einem 98300de Watt angegebén. IAIfidIfiuuaI reprewmafims Indiaétad on sunnfiamentary sham. { .D‘auireés mandamus 801110118an0803 am 0118 1001118 supptémemaira. 

mich {0118} 2100810131081 318! :0 reamsaqt I081 {08) 3312.1 me (HOME; répréaemer 8:1 Ian: we 

 {:1 AnmekteI Oder Patentinhabat. iappimamg} 0r patent pmgrfiumnfs) idemandeuzfs) m1 Iituialr815) 1:11: brawl. .  
 [:1 Einsprachenden(Pinsptechende) iappmmntfim oppasantfis}

HII mIch (ans; z'u P18011010 in den. dumb ties Eurbpaiische Patenwberemkfimmen geschaffenen Vefiahren In der (den) iclgenden 00031331301100
Palentammaidungwm 011m dam (den! fufgefiden eumpaischan P81801180) um: 28111011980 fur 111$st (ms) in Empfang zu rehmen: I"
its 3131101 me $.1an afié proceadmga esfiabfishefi by the Eurapeam Patent Cunventian 65105317111619) the: fatrewing Furupaan palant 800308110115) 01'
patenfis) and to receive payments on my (00:) behafi: I'
a agir an man inure} 00m dams touts prucédu're 105110488 par Ear Convemton SW 19 bmvet aurapéen 61 cancema-n! {a {1&5} 1101121811deE de brevef
can 5% Hes) brevetis) européerfis) suivamis; 01 8 renews? Ides 9818018015 en mun (metre) 110m:

  
  

  
 

 
 

I The authorisation is limited to-the recordat 0f change of flame and address.

Waiter: Anmafdmgen 04113 931mm 910d auf 86mm 93500de 31311 angagében. I'Mditional Bppficafidfls or patents Indicated an I
gumtamentary sheeL {D‘autras 11018001165 00 brevets 3011! manfimnés 501 me feuiife suppiémefitakez

Die Vuifmacht gift such ffir Verfahmn nach dam 0’8an €108! 018' Intamationaie Zusarfimenarheis 2010018 Gshiet deés Patentfieséna. II ' I '
This authmisamn 511311 8150 apply to {he sama $1263??th any maceed'rngs 951312115th by the P898111 0009013111011 Ready. 1‘

Ce pcuvair s‘agpléqua éga-lemem a frame firmwareinstliuée par 1e Traflé d8 cwpératéan en mafiem 0'3 brews
I Diese VaIimasP—ri gift auah fur 841911018318 eumpaische Tailanmeiduagan i This auihg'rfsafir’an 3-150 mvats any European 081151008! 3091108110115 11

1.9 01858111 pauvoir Wu! égalfimam p00! 18's demandes divmiannairss eumgéennes 00% 0081031081: 01113 11131305808 -

 

  

  
  

  
 

Untewotimacht kann arm-III warden. I” Sub-5011100531100 may be given 1 La pouchIr paurra Gite déféguéa .

 
 

lch (WII) widanufein) Hermit irCIE’Iere VollmachtanIn $301180- dar auenhezeichnalen Anmaldungwn} ne‘er 1188 abenbezsidhneten Patents
(deg ebenhezelchnaten P319010)? I 111110) heraby revoke a” previaus authIIIIsaIIens'In respect of aha shave appflaaflarfis) 01 patentts}I!

J0 révnque {N005 réimquans} par Ia pmsenie 1001 puuumr antéfieur dam-10 9001- .13 {has} demandefs}00 13(109}hr3v01(s} mentio0né(s) 880358055.

I:II:II:ICI
  

  
 

é?FManMI‘»; QIUPIaceI‘uauI: -E:§Mica ;‘ac wSM‘ ‘3"Q1‘u_ Dammiflafe: fixfiwfl. 39.45% 2(12‘13’.
 

  

 
Untemchriftfen}{Signaturefif - .. - _ .

T CLWI$4005.41. Qgiykfif‘g‘gkfiid‘xrm
Wflw *' 31.1-41.9“ “WWW ' m.Mnmwwr »- . fiiwwmmim filfgxigw.4331: fisfléwsfifimt 1%4fikxkud1hW-fi.stun-WW”

Erffifiungsorz 11'}! alie Ansprfiche aus dem Mar \mfimach! zugrunda Siagandan Rechmvamalmg um? Gefimsstand 151 £181 on def KamleI des Palermmwalta
{det Fatemanwéke} iTha pans of 3131118010111 and the scum for ail claims arising 00! 012118 IegaI relationship existing by UMUE 01 the Power 814mm? are at j
the Iacatiorz where the effice of the Patent Afiamsfis))18 $108100 E Paar 10ng 8001881311011 concemarel Ia rampart iuridique 111: [30011011 00 deL 5180! re Irihunai

d0 fisu 0U 851 hasé ta cabima! d0 Pageant de breve: (nu des 3901113 :18 bmvet) 38m mmfiétant
  
 

 
055 Funnmm mus: mm {van den: Vumachigabsfln} {hm Iurisu‘schen 9803mm mam Unlarschdéahareehfigzaa: uigenhaad:g unlamatchnlt 520m Nash 5G! tins-150mm nine den
€de Namen des {dam UnIerza’Ic‘rsIsalan In Omckxchrifl MedeI-hoéen 51101 12105113831811 Famonfin «Ea 318116114} 395 Unlmchriflshmechfigtan Mama!) Ear (33361381148? angabcssnkh'
Ths {arm 111051003:th Immune signammfis) 111 the 31.831011501153111 the case M 18931178080115 (hat at Rm nfl’fizw amucwemd {a Sign} Afternm signature. $118389 win! We namcaisI
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MEISSNER BOLTE 

Meissner Bolte & Partner GbR Postfoch/PD. B:;ix 860624 D-81633 Mlmcheri 

Europaisches Patentamt 
Herrn Bihl 
Abteilung CDR 

80298 MOnchen 

Telefax Nr. 089 23994465 

DatLm 
Date 

13. August 2013 
ZE/wr/sl 

1hr Zeichen 
You· re+. 

Namens- und Adressanderung 
Koninklijke Philips Electronics N.V. 

Sehr geehrter Herr Bihl, 

Unser Zeicren 
Our ·ef. 

M/IPAN-REC 

Pe1tentanwalte 
European Patent Attorneys 
European Trademark Attorneys 
European Design Attorneys 
Rechtsanwalte 
Lawyers 

Kanzlei I Office M0nchen 
Meissner Bolte & Partner GbR 
Widenmaye,straGe 47 
D-80538 M0nchen [ Germany 
Tel: +49-(0) 89-21 21 860 
Fax: +49-(0)89-21218670 
E-Ma'i: mail@mbp.de 
w.vw.mbp.de 

1hr Ansprechpartner 
Your contact 

Dr. Stefan Zech 

wir sind beauftragt, fOr die Koninklijke Philips N.V. die Namens- und Adressanderung 
beim Europaischen Patentamt durchzufOhren und wir dOrfen dabei Bezug nehmen auf Ihr 
Telefonat mit Herrn Anton Wallner bezOglich der Namens- und Adressanderung des 
Anmelders: 

Koninklijke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
The Netherlands 

in 

Koninklijke Philips N.V. 
High Tech Campus 5 
5656 AE Eindhoven 
The Netherlands 

Wir dOrfen Sie bitten, den Namen und die Adresse fOr alle relevanten Europaischen 
Patentanmeldungen zu andern und die Anderung auch flir neue regionale Phasen in EP, 
die aus PCT kommen, vorzunehmen. 

Desweiteren dOrfen wir Sie bitten, die Anderung auch fOr die eingetragenen Vertreter, 
sofern diese auf die Koninklijke Philips Electronics N.V. eingetragen sind, zu andern. 

M0n:::hen " N0rnberg • Augsburg• Cera • 5.chorndorf • Bremen • Hamburg• OsnabrUck • Nicante • Halifax (UK)• Oslo 
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Received at the EPO on Aug 13, 2013 14:50:32. Page 1 of 4 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 52 of 274   Page ID
 #:2617From: eeiggnze:rlgéWéOF’g’Ol'AB'KS Docfli'yea'at gaégflfid 07/311312iié/231‘9‘1ég90f 27111 4%aigfidP/004

MEiSSNER BOLTE

Patentanwaite

European Patent Attorneys
Meissner Boitea. Partner one :Posi‘faCi'lJRO. Box 550524 0-81533 Min-125m European ‘freciemark Attomeys

European Design Anorneys
R in "it

Europalsches Patentamt LEG game“ e_ wyers

Herrn Bihi l 'i 11 hA - CDR Kan; e1 0 ice Munc enbteltung Meissner Boite & Partner Gbii
.. Widenmayei'straifie 47

80298 MunChen iii-80538 Munchen i Gefmany
Tei: +494{0)89~21 21 860

Telefax Nr. 089 23994465 Faxr 11149-10)89~21218670
E—Meei: maii@mbp.de
www.mbpfie

Deth ihr Zeichen Unser Zeichen ihr Ansprechper‘mw
Date You“ rei. {lie-r ref. Your contact

13. August 2013 MlIPAN—REC Dr. Stefan Zech
ZE/wrisi

Namens- und Adressénderung

Koninklijke Philips Electronics N.V.

i1

Sehr geehrter Herr Bihi,

wir sind be-auftragt, fiir die Koninklijke Phiilps N.V. die Namens- und Adresséinderung-
beim Européischen Patentamt durchzufiihren unci wir dlirfen dabe-i Bezug nehmen auf 1hr

Teiefonat mit Herrn Anton Wallner‘ beziiglich der Namens— und Adresséinderung des
Anmeld‘ers: '

ipwiaw@mbp.®
Koninklijke Phiiips Electronics N.V.

Groenewoudseweg 1
5621 BA Eindhoven

The Netheriands

in

Koninklijke Philips N.V.

High Tech Campus 5
5656 AE Eindhoven

The Netherlands

Wir dU-rfen Sie bitten, den Namen und die Adresse fiir alle relevanten Europ'aischen
Patentanmeldungen zu 'aindem- und die Anderung auch flir neue regionaie Phasen in EP,
die aus PCT kommen, vorzunehmen.

Desweiteren diirfen wir Sie bitten, die Anderung auch flir die eingetragenen Vertreter,
sofern diese auf die Koninklijke Philips Eiectronics N.V. eingetragen sinci, zu éndern.

Miinchen ~ Nikrnberg - Augsburg - Cara ' Schomdorf - Bremen - Hambusg - Osnabru‘ck - A'icante ' Haiifax {UK} - Oslo
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MEISSNER B□LTE 

EPA 13. August 2013 

GemaB Absprache sind Einzelbestatigungen fur die Anderungen nicht notwendig, eine 
Gesamtbestatigung (Liste) uber die durchgefuhrten Anderungen nehmen wir dankend 
entgegen. Diese kann auch per email an 

wr@mbp.de 

gesandt werden. 

Fur Ruckfragen stehen wir Ihnen gerne zur Verfugung. 

Mit freundlichen GruBen 

Qt} 
Dr. Stefan Zech, LL.M. 
Patentanwalt 

Anlage: 
Umschreibebestatigung (hollandisch / englisch) 
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MEISENEF? Emma—2

EPA 13. August 2013 2

Games Absprache sind Einzelbestatigungen fijr die Anderungen nicht notwendig, eine
Gesamtbestétigung (Liste) fiber die durchgefflhrten Anderungen nehmen wir dankend

entgegen. Diese kann auch per emaii an

wr@mbg.de

gesandt warden.

FUr Rdckfragen stehen wir Ihnen gerne zur Verfiigung.

Mit freundiicheh GrfiBen

6%
Dr. Stefan Zech, LLM.
Patentanwalt

Aniage:

- Umschreibebestatigung (hollandisch / englisch)

ip_law@mbp.®
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TO WHOM IT MAY CONCERN 

This is to certify that Konlnldljke Philips Electronics N.V. changed its name Into KonlnkllJke 
Philips N.V. on 15'" May 2013. 

KonlnkliJke Philips N.V. is a public limited llablllty company, Incorporated on 11 th September 
1912 under the laws of the Kingdom of The Nethertands, having Its seat at Elndhoven, High 
Tech Campus 5 and Is registered in the Trade Register al Eindhoven under number 17001910. 

SHARE CAPITAL 

Authorised capital: 
EUR 800,000,000.
lssued and paid-up: 
EUR 191,426,592.40 

BOARD OF MANAGEMENT 

FA. van Houten 
P.A.J.Nota 
R.H. Wirahadiraksa 

Two members of the Board of Management may jointly represent the company at law and 
otherwise. 
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AANDEBELANGHEBBENDE 

Hierbij verklaren wlj dal Konlnklijke Philips Electronics N. V. op 15 mel 2013 haar naam heeft 
gewijzlgd In KonlnkUJke Philips N.V. 

Konlnkftjke PhlHps N.V. ls een naamloze vennootschap, op 11 september 1912 voor 
onbepaalde tljd opgelicht volgens Nederlands recht met haar zetel in Elndhoven, High Tech 
Campus 5 en lngeschreven In het Handelsreglster in Eindhoven onder nummer 17001910. 

MNDELENKAPITAAL: 

Maatschappelijk kapitaal: 
EUR 600.000.000,
Geplaatst en gestort: 
EUR 191.426.592,40 

RMDVAN BESTUUR: 

F.A. van Hou1en 
R. K Wirahadlraksa 
P.A.J. Nola 

Twee !eden van de Raad van Bestuur gezamenlijk vertegenwoortligen de venoootschap In en 
buiten rechte. 

Eindhoven, 16 mel 2013 

Kamer van Koophanclel Brabant 

/:' ,(:1/.~ ,,/ •--i!: ,J" ,_.,? ,, , ... 
Jaap vL Vi~ijken 
Administratief medewerker 
Afdeling bedrljvenreglster 
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MN DE BELANGHEBEENDE

Héerbfg uerkiaren 1.1111 631 Koninkfijke Philips Eiectronfics NM. 053 15 me12013 haar naam heefi
gewilegd in Konlnkiiike Philips NM.

Koninkfijke Philips NM. 15 sen naamioze vamotschap. up 11 september 1912 war
onbepaawa fijd opgericht wigens Nedariands ream, met hast zetel in Eindhoven. High Tech
Campus 5 en ingeschraven in het Handaisregister in EMdhoven finder nummar 17001910.

MNDELENKAPITAAL:

Maatschappefijk kapitaat
EUR 600.000.000.-

Gsplaatst e0 995m
EUR 191.426. 592140

RAAD VAN BESTUUR:

FA. van Hwtan
RH. Wwahadkaksa
RAJ. Nata

Twas laden van tie Read van Bestuur gezamenlfik vertegenwwmigen de venmoMap in en
buiten refine.

Eindhuven. 16 mai 2013

Kama: van Knophandal Erabant

' ”/57
5/." ./’

Hg: l/J (iv-11:1: Jr.“
1“” HAS Wifeiikan
Administratief mad‘ewarker

Ndeling bedrijvenregister

  uration:13.08.201314:49:52 — 13 08 201314-5032 This. . . . . . page 4 of 4 was completed at 13.08.2013 14:50:32
Received at the EPO on Aug 13, 2013 14:50:32. Page 4 of 4



Europiisches 
Patentamt 

European 
Patent Office 

Offic:e e1,1ropl!en 
des brevets 

1111111 111111111111111 IIIII IIIII 111111111111111 IIII IIII 
Verweij, Petronella Danielle 
Philips Intellectual Property & Standards 
P.O. Box 220 
5600 AE Eindhoven 
PAYS-BAS 

Reference 

I Date 
18.07.12 

European Patent Office 
10958 BERLIN 
GERMANY 
Tel. +49 (0)30 25901 - 0 
Fax +49 (0)30 25901 - 840 

For any questions about 
this communication: 

Tel.:+31 (0)70 340 45 00 

PH003603EP2 I 
Application No./Patent No. 

06832085.2 - 1526 / 1962670 

Applicant/Proprietor 

Koninklijke Philips Electronics N.V. 

Communication of amended entries concerning the representative (R. 143(1)(h) EPC) 

As requested, for the above-mentioned European patent application / European patent the 
entries concerning the representative have been amended as follows: 

Verweij, Petronella Danielle 
Philips Intellectual Property & Standards 
P.O. Box 220 
5600 AE Eindhoven 
NL 

The amendment will be recorded in the Register of European Patents. 

EPO Form 2548 12.07 (13/07/12) 

Client Data Registration 
Tel.: +49 (0)89 2399 2780 

EB21171 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 56 of 274   Page ID
 #:2621

.1- 301-AB-KS Document 87-3 Filed 07/31/20 Page 56 of 2Zépe£aggfllgficeEuropiisches
Patentamt #.2621 10958 BERLIN 5:13.55Elfin GERMANY
Office européen Tel. +49 (0)30 25901 - O
“5“” Fax +49 (0)30 25901 - 840

   this communication:

Te|.:+31 (0)70 340 45 OO
Verweij, Petronella Danielle
Philips Intellectual Property & Standards
PO. Box 220
5600 AE Eindhoven
PAYS-BAS

    

Date

18.07.1 2

Reference Application No./Patent No.
PH003603EP2 068320852 - 1526 / 1962670

Applicant/Proprietor

Koninklijke Philips Electronics N.V.

Communication of amended entries concerning the representative (R. 143(1)(h) EPC)

 

As requested, for the above-mentioned European patent application / European patent the
entries concerning the representative have been amended as follows:

Verweij, Petronella Danielle
Philips Intellectual Property & Standards
PO. Box 220
5600 AE Eindhoven
NL

The amendment will be recorded in the Register of European Patents.

For the Examining Division

(3‘93 Patenra
."\S ’7); .

966 <2
4‘? 1%I (0

3:: o 9:; Client Data Registration
‘3; £5 Tel.: +49 (0)89 2399 2780m ~?&

00% 29ng
' 004/78 eagle

EPO Form 2548 12.07 (13/07/12) EB21 171



13-JUL-2012 09:16 From:+31402742003 

European Patent Office 
Client Data Registration 

0 O)""'J (. Jz, ~ 
O:J)Z('f';J, z 

For attention of: mr. Eric Bihl 

By FAX: +49 89 2f-l9 4465 

Subject: Case transfer 
Groenendaal / Schouten 

Dear mr. Bihl, 

PHILIPS 

Philips Intellectual Property & 
Standards 

P.O. Box 220, 5600 AE EindhOven, The 
Netherlands 

Date: 2012-06-26 

We hereby request transfer of our European patent applications in name of the 
following representatives, formerly with Philips Intellectual Property & Standards 

(IP&S): 

Groenendaal, Antonius 
Schouten, Marcus 

to the new representative Verweij, Petronella, also with Philips IP&S. 

Please make sure only cases in name of mr. Schouten at Philips IP&S will be 
transferred, and that the representative for cases in name of mr. Schouten at NXP 

B.V. remain unchanged. 

Thank you for your assistance, 
Kind regards, 

~ amee 
Professi al Representative 
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Received at the EPO on Jul 13, 2012 10:16:02. Page 1 of 1 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 57 of 274   Page ID
 #:2622

Case 2:19-cv-06301-AB-KS Document 87-3 Filed 07/31/20 Page 57 of 274 PagelD
#:2622

13-JUL-EBIE 89:16 From:+314@E74EBB3

W?”
05:04 I‘mufix were

£"J- Gojags}z,_,

oojgfiygiz

European Patent Office

Client Data Registration

For attention of: mr. Eric 3th

By FAX: +49 89 2&99 4465

Subject: Case transfer
Groenendaal I Schouten

Dear mr. Bihl,

Paae:1/1

PHILIPS

Philips Intellectual Property at
Standards

PO. Box 220, 5600 AE Eindhoven, The
Nethertands

Date: 2012-0626

We hereby request transfer of our European patent applications in name of the
following representatives, formerly with Philips Intellectual Property 8t Standards

(|P&S):

Groenendaal, Antonius

Sohouten, Marcus

to the new representative Verweij, Petronella, also with Philips IP&S.

Please make sure only cases in name of mr. Schouten at Philips IP&S will be
transferred, and that the representative for cases in name of mr. Schouten at NXP
B.V. remain unchanged.

Thank you for your assistance,

Kind regards,

 
 

amen

al Representative

a

Professi
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Acknowledgement of receipt 

We hereby acknowledge receipt of the following subsequently filed document(s): 

Submission number 

Application number 

Date of receipt 

Receiving Office 

Your reference 

Applicant 

Documents submitted 

11047407 

I EP06832085.2 

I 22 December 2010 

European Patent Office, The Hague 

I PH003603EP2 

I All applicants as on file 

package-data.xml 

epf1038.pdf (1 p.) 

DESCPAMD-1. pdf\PH003603EP2 
Amended pages 3, 6, 6a and 8.pdf (4 
p.) 

CLMSPAMD-2.pdf\PH003603 EP2 
claims main req. clean (22.12).pdf (3 
p.) 

CLMSPAMD-4.pdf\PH003603 EP2 
claims 1st aux req. clean (22.12).pdf 
(3 p.) 

CLMSPAMD-6.pdf\PH003603 EP2 
claims 2nd aux req. clean (22.12).pdf 
(3 p.) 

CLMSPAMD-8.pdf\PH003603 EP2 
claims 3rd aux req. clean (22.12).pdf 
(3 p.) 

ep-sfd-request.xml 

EXRE3-1.pdf\PH003603 EP2 brf EPO 
(22.12).pdf(9 p.) 

CLMSPAMD-1.pdf\PH003603 EP2 
claims main req. marked-up 
(22.12).pdf(3 p.) 

CLMSPAMD-3.pdf\PH003603 EP2 
claims 1st aux req. marked-up 
(22.12).pdf(3 p.) 

CLMSPAMD-5. pdf\PH003603 EP2 
claims 2nd aux req. marked-up 
(22.12).pdf(3 p.) 

CLMSPAMD-7. pdf\PH003603 EP2 
claims 3rd aux req. marked-up 
(22.12).pdf(4 p.) 

Submitted by I CN=S. Cumpson 17365,O=Philips IP&S,C=NL 

Acknowledgement of receipt - application number EP06832085.2 Page 1 of 2 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 58 of 274   Page ID
 #:2623

 06301-AB-KS Document87-3 Filed 07/31/20 Page 58 of274 PagelDCase 2:19

~ #:2623
Patents: mt

image an
Patent Office

{3W0} cu m péenfies brevets 
Acknowledgement of receipt

We hereby acknowledge receipt of the following subsequently filed document(s):

Submission number 1047407

Application number EP06832085.2

Date of receipt 22 December 2010

Receiving Office European Patent Office, The Hague

Your reference PH003603EP2

Applicant All applicants as on file

Documents submitted package-dataxml ep-sfd-request.xml

epf1038.pdf (1 p.) EXRE3-1.pdf\PH003603 EP2 brf EPO

(22.12).pdf (9 p.)

DESCPAMD-1.pdf\PH003603EP2 CLMSPAMD-1.pdf\PH003603 EP2

Amended pages 3, 6, 6a and 8.pdf (4 claims main req. marked-up

p.) (22.12).pdf (3 p.)

CLMSPAMD-2.pdf\PHOO3603 EP2 CLMSPAMD-3.pdf\PH003603 EP2

claims main req. clean (22.12).pdf (3 claims 1st aux req. marked-up

p.) (22.12).pdf (3 p.)

CLMSPAMD-4.pdf\PH003603 EP2 CLMSPAMD-5.pdf\PH003603 EP2

claims 1st aux req. clean (22.12).pdf claims 2nd aux req. marked-up

(3 p.) (22.12).pdf (3 p.)

CLMSPAMD-6.pdf\PH003603 EP2 CLMSPAMD-7.pdf\PH003603 EP2

claims 2nd aux req. clean (22.12).pdf claims 3rd aux req. marked-up

(3 p.) (22.12).pdf (4 p.)

CLMSPAMD-8.pdf\PH003603 EP2

claims 3rd aux req. clean (22.12).pdf

(3 P-)

Submitted by CN=S. Cumpson 17365,0=Phi|ips |P&S,C=NL

Acknowledgement of receipt - application number EP06832085.2 Page 1 of 2

 



Method of submission 

Date and time 
receipt generated 

Online 

I 22 December 2010, 09:41 (GET) 

Message Digest 37:A3: 1 C:40:25:63:ES:A 1 :23:13:30:B6:69:36:FA:42:F5:34:41 :A3 

Correction by the EPO of errors in debit instructions filed by eOLF 
Errors in debit instructions filed by eOLF that are caused by the editing of Form 1038E entries or the continued use of outdated 
software (all forms) may be corrected automatically by the EPO, leaving the payment date unchanged (see decision T 152/82, 
OJ EPO 1984, 301 and point 6.3 ff ADA, Supplement to OJ EPO 10/2007). 

/European Patent Office/ 

Acknowledgement of receipt - application number EP06832085.2 Page 2 of 2 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 59 of 274   Page ID
 #:2624



PH003603EP2 - 3rd auxiliary request 

16 22.12.2010 

AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

' (6) d b h d .-- 1 1· f - an accet(:ro1neter:',.'t.'li'i-~,HF arrange to e attac e at l:.:HM-H+-a p ura 1ty o 

p-t"ts-iti-o-n-s--rmbodv narts of a subject for obtaining a measured value representing a physical or 

a physiological quantity of the subject at a bod'{_J)art to \,"-/hich. the accelero1~neter is attach.eti, 

5 - means for deriving a subject-related value from the measured value in 

characterized in the measuring system further comprising 

10 

are position dependent. 

2. The measuring system (1) according to claim 1, wherein the plurality of 

15 I f3--':'l-SttiHH-s--J,~.1,"?si}'_J;t~~r_t,~ __ includes at least two of the following: a wrist, a lower arm, an upper 

arm, a lower leg, an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

20 the activity parameter comprising energy expenditure. 

25 

4. The measuring system (1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the 3-<e;'fb'ttFaccekrornekr is attached to. 

5. The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 60 of 274   Page ID
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1ary request #:2625

16 22.12.2010

AMENDED SET OF CLAIMS:

1. A measuring system (1) comprising

 
 

 \\ (6) arranged to be attached at on; la plurality of

t“ a subject for obtaining a measured value representing a physical or

 a physiological quantity of the subject“

- means for deriving a subject-related value from the measured value in

dependence on t . .3, , .1. ‘T the 
. 't.
  

characterized in the measuring system fithher comprising

~
- means for determining x.\ 

 

 

 by analyzing on "‘

 “a signal from the \\w\\

are position dependent.

2. The measuring system (1) according to claim 1, wherein the plurality of

includes at least two of the following: a wrist, a lower arm, an upper 

arm, a lower leg, an upper leg, a waist, a chest, a neck, a head.

3. The measuring system (1) according to claim 1, wherein the derived value

comprises an activity parameter of the subject,

the activity parameter comprising energy expenditure.

4. The measuring system (1) according to claim 1, wherein the activity parameter

I: is attached to. represents a degree of activity of the body part the s<
 

5. The measuring system (1) according to claim 1, wherein the measured value

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial

acceleration.
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6. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

5 generating a further measured value for each quantity in the selected subset. 

10 

15 

25 

30 

7. The measuring system ( 1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

8. 

The measuring system (1) according to claim JJ, further comprising means for 

obtaining from the Sfcot1-t-,'H-n1ccderorneter (6) a plurality of measured values measured during a 

time interval, and wherein the means for determining :icht~·t'.le-s:i-ti:H++~Ho which bodv nart the 

dependence on the measured values measured during the time interval. 

The measuring system (1) according to claim -t··HF·8_or_9, wherein the means 

l':tH:'··Suhje<c:;t is arranged for performing the determining on the basis of a predefined set of 

rules related to the measured value or measured values measured during the time interval, 

respectively. 

The measuring system (1) according to claim 8-_2, wherein the means for 

m:1b}".ct",-t comprises means for performing a pattern recognition of a signal derived from the 

measured values measured during the time interval. 
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6. The measuring system (1) according to claim 1, filrther comprising means for

selecting a subset of a predefined set of further physical and/or physiological quantities of the

‘the 

 
5 generating a fithher measured value for each quantity in the selected subset.

7. The measuring system (1) according to claim 1, further comprising

- means for converting the measured value into an estimated measured value

related to a reference position on the subject, and

10 - means for deriving the subj ect-related value from the estimated measured

value.

15
 

The measuring system (1) according to claim \, filrther comprising means for 

 ;_ (6) a plurality of measured values measured during a

; the

obtaining from the s\ gin,

 time interval, and wherein the means for determining x\\dicta.

20 ‘S\
 
 ‘ \ is arranged for performing the determining in

  for determining to '
L1

25 ‘5» E is arranged for performing the determining on the basis of a predefined set of

rules related to the measured value or measured values measured during the time interval,

respectively.

4.). The measuring system (1) according to claim \, wherein the means for

1(6) “

‘ comprises means for performing a pattern recognition of a signal derived from the

 30 determining 
 

measured values measured during the time interval.
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The measuring system (1) according to claim -+··<+F-8_or_9, further comprising 

means for determining that the user is performing a standardized activity, and wherein the 

attacheckrn--:i:ht".,--suhj{X,1' is arranged for using at least one measured value obtained from the 

.St.'H-se-rnccelerorneter (6), the measured value relating to a time the user is performing the 

standardized activity. 

The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to l'tH:'··p·HHtl"lf.'l:H··t.'l:hvhich bodv nan of the 

The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

A method of estimating a derived value relating to a subject, the method 

compnsmg 

attached to a bodv nmt of the subject, the measured value representing a physical or a 
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  The measuring system (1) according to claim8 ' s :1; filrther comprising

means for determining that the user is performing a standardized activity, and wherein the

 means for determining is: \r

“ 0 1s arranged for using at least one measured value obtained from the 

 

 

 

 

 

5 ‘ __‘_ (6), the measured value relating to a time the user is performing the

standardized activity.

2 The measuring system (1) according to claim 1, further comprising a user

1 0

The measuring system (1) according to claim 1, further comprising

- means for establishing that the subject is performing a predetermined

activity,

15 - storage means for storing at least one pattern related to performing the

predetermined activity in a predetermined manner,

- means for determining a similarity measure relating to a signal representing

the derived value and the stored pattern, and

- means for providing feedback in dependence on the similarity measure.

20

A system for determining the calorie balance of a subject, the system

comprising the measuring system (1) according to claim 4, means for monitoring food

consumption, and means for deriving the calorie balance using the derived energy

expenditure.

25

A method of estimating a derived value relating to a subject, the method 

comprising

- obtaining at least one measured value from as; , 

attached to ‘ \f the subject, the measured value representing a physical or a 

30 physiological quantity of the subject s ‘ " 
 

\

- determining s‘ 7'
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- deriving the subject-related value from the measured value also in 
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- deriving the subj ect-related value from the measured value also in

dependence on 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- an :',.'t.'li'i-~,HF-accekrometer .(6) arranged to be attached at frHi'--e.fa plurality of .... ------------------------------------

p-t"ts-iti-o-n-s--rmbodv narts of a subject for obtaining a measured value representing a physical or 

a physiological quantity of the subject at a bod'{_J)art to \,"-/hich. the accelero1~neter is attach.eti, 

5 - means for deriving a subject-related value from the measured value in 

characterized in the measuring system further comprising 

10 

2. The measuring system (1) according to claim 1, wherein the plurality of 

rH,'>'!'b<ttHs--bodv parts_includes at least two of the following: a wrist, a lower arm, an upper 

15 arm, a lower leg, an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

20 

4. The measuring system (1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the S{:'HSG·rnccelerorneter is attached to. 

5. The measuring system ( 1) according to claim 1, wherein the measured value 

25 comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

6. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 
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AMENDED SET OF CLAIMS:

1. A measuring system (1) comprising

”(6) arranged to be attached at onexeiia plurality of 
 M a subject for obtaining a measured value representing a physical or

 a physiological quantity of the subject“

5 - means for deriving a subject-related value from the measured value in

the dependence on t . 
. 't.
  

characterized in the measuring system fithher comprising

~
- means for determining x.\ 

 10

..,,,,_,-.. q“ , “M... “W, ,_,._ 3.1.. ,.. . 7..,.\.\..,._\\‘~\\\\\,\\\\\\\\\\\\\ \1 \ k \ ; .
.t .mnt {A nunxnx. pwxg‘h‘hi \‘1 lfiim‘tia‘hh

2. The measuring system (1) according to claim 1, wherein the plurality of

., includes at least two of the following: a wrist, a lower arm, an upper 

15 arm, a lower leg, an upper leg, a waist, a chest, a neck, a head.

3. The measuring system (1) according to claim 1, wherein the derived value

comprises an activity parameter of the subject,

the activity parameter comprising energy expenditure.

20

4. The measuring system (1) according to claim 1, wherein the activity parameter

 represents a degree of activity of the body part the » g; is attached to.
 

5. The measuring system (1) according to claim 1, wherein the measured value

25 comprises at least one of temperature, ECG, or acceleration, in particular tri-axial

acceleration.

6. The measuring system (1) according to claim 1, fithher comprising means for

selecting a subset of a predefined set of further physical and/or physiological quantities of the
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generating a further measured value for each quantity in the selected subset. 

7. The measuring system ( 1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

deterrnini11~1- to vvh'jcb bodv oart the acce~erorneter is attac,hed is <1rra11Q\:~d for nerforrninp- the 

The measuring system (1) according to claim l~l, further comprising means for 

obtaining from the :'c,fo-H.SH-HKcdcronleter (6) a plurality of measured values measured during a 

time interval, and wherein the means for determining th-e--riH,-,,i{,,rm--HJlo \vhich b::.xh~J:tlr1 the 

dependence on the measured values measured during the time interval. 

The measuring system (1) according to claim 1--(H'-8_or __ 9, wherein the means 

t0l'tt'l-·-&'-ttl:i:_i*%:+ is arranged for performing the determining on the basis of a predefined set of 

rules related to the measured value or measured values measured during the time interval, 

25 respectively. 

The measuring system (1) according to claim $;;-2., wherein the means for 

5-u-bjtx,t comprises means for performing a pattern recognition of a signal derived from the 

30 measured values measured during the time interval. 

The measuring system (1) according to claim -l··HF-8_or_9, further comprising 

means for determining that the user is performing a standardized activity, and wherein the 
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  s arranged for

Sfii‘ifi‘i‘

generating a fiarther measured value for each quantity in the selected subset.

5 7. The measuring system (1) according to claim 1, further comprising

- means for converting the measured value into an estimated measured value

related to a reference position on the subject, and

- means for deriving the subj ect-related value from the estimated measured

 

 

value.

1 0

15 ‘\ The measuring system (1) according to claim, fiarther comprising means for

obtaining from the s“ ‘

dependence on the measured values measured during the time interval.

20

 The measuring system (1) according to claim lees-8 ' 

for determining : 
 

 

rules related to the measured value or measured values measured during the time interval,

25 respectively.

determining to \A ' '

30
 

‘ filrther comprising 

means for determining that the user is performing a standardized activity, and wherein the

 l means for determining r
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attacheden--t-h""''··iJH+~+tc,f+ is arranged for using at least one measured value obtained from the 

t-,'e·H-~Htaccelerorneter ( 6), the measured value relating to a time the user is performing the 

standardized activity. 

The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to t-he-JH.:}s-iti-t~t'}·-t~fvvhich bodv nart of the 

The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

15 the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

20 consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

A method of estimating a derived value relating to a subject, the method 

compnsmg 

25 

attached to a bodv nart of the subject, the measured value representing a physical or a 

physiological quantity of the subject at the bocl,~ __ part to \A/l11ch th.e acceleror11eter is attached, 

and 

30 

- deriving the subject-related value from the measured value also in 

attachecl to. 
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 is arranged for using at least one measured value obtained from the

 g: (6), the measured value relating to a time the user is performing the

standardized activity.

 

 

 

 

5 The measuring system (1) according to claim 1, further comprising a user

interface for receiving input from a user related to \

The measuring system (1) according to claim 1, further comprising

10 - means for establishing that the subject is performing a predetermined

activity,

- storage means for storing at least one pattern related to performing the

predetermined activity in a predetermined manner,

- means for determining a similarity measure relating to a signal representing

15 the derived value and the stored pattern, and

- means for providing feedback in dependence on the similarity measure.

 A system for determining the calorie balance of a subject, the system

comprising the measuring system (1) according to claim 4, means for monitoring food

20 consumption, and means for deriving the calorie balance using the derived energy

expenditure.

 A method of estimating a derived value relating to a subject, the method

comprising

 25 - obtaining at least one measured value from an (6)

the subject, the measured value representing a physical or aattached to 

physiological quantity of the subj ectg 

 

and

.1v» u- “w\ _\\\\ .xi) 2?». s2..t\30  

- deriving the subj ect-related value from the measured value also in

dependence on
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- a sensor ( 6) arranged to be attached at f.h"i-e--of-a plurality of t*'tB,':t'lfH~-s--rttth~HJY 

parts of a subject for obtaining a measured value representing a physical or a physiological 

quantity of the subject at a bo:J\1 nart to 'P/l1icJ1 tl1e sensor ls attacJ1ed, 

- means for deriving a subject-related value from the measured value in 

characterized in the measuring system further comprising 

- means for determining ti:if~·-r-o-si-t-ii~J-B--\~J-fi:;n \:Vhich bod\· nart of the: stibiect the 

2. The measuring system (1) according to claim 1, wherein the plurality of 

pHs-itt<:.tB-s--h~,~s,b:Jl~Jit5jncludes at least two of the following: a wrist, a lower arm, an upper 

arm, a lower leg, an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

20 4. The measuring system (1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the sensor is attached to. 

5. The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

25 acceleration. 

6. The measuring system (1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 
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AMENDED SET OF CLAIMS:

1. A measuring system (1) comprising

- a sensor (6) arranged to be attached at \\ siia plurality ofx\\  

gfa subject for obtaining a measured value representing a physical or a physiologicali E‘  

quantity of the subj ectggfi‘ 

5 - means for deriving a subject-related value from the measured value in

dependence on s . the sensor  

characterized in the measuring system fithher comprising

- means for determining st

 
l 0

2. The measuring system (1) according to claim 1, wherein the plurality of

includes at least two of the following: a wrist, a lower arm, an upper

arm, a lower leg, an upper leg, a waist, a chest, a neck, a head.

1 5

3. The measuring system (1) according to claim 1, wherein the derived value

comprises an activity parameter of the subject,

the activity parameter comprising energy expenditure.

20 4. The measuring system (1) according to claim 1, wherein the activity parameter

represents a degree of activity of the body part the sensor is attached to.

5. The measuring system (1) according to claim 1, wherein the measured value

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial

25 acceleration.

6. The measuring system (1) according to claim 1, further comprising means for

selecting a subset of a predefined set of further physical and/or physiological quantities of the

 
subject in dependence on‘:\\i " ,the sensor~<¢ss1 \\ 
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s-u-l:•j-<e;',,,t, I:', attached to, and the sensor is arranged for generating a further measured value for 

each quantity in the selected subset. 

7. The measuring system ( 1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

The measuring system (1) according to claim+~, further comprising means for 

15 obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

attacheck+H-+l=h'>·frHh_i*'°"''t is arranged for performing the determining in dependence on the 

measured values measured during the time interval. 

20 9JO. The measuring system (1) according to claim 1-<:.tr-8_ or_ 9, wherein the means 

25 

arranged for performing the determining on the basis of a predefined set of rules related to 

the measured value or measured values measured during the time interval, respectively. 

The measuring system (1) according to claim g.2, wherein the means for 

comprises means for performing a pattern recognition of a signal derived from the measured 

values measured during the time interval. 

The measuring system (1) according to claim 1-<:.tF-8_or __ 9, further comprising 

means for determining that the user is performing a standardized activity, and wherein the 

is arranged for using at least one measured value obtained from the sensor (6), the measured 

value relating to a time the user is performing the standardized activity. 
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‘ 1‘11, and the sensor is arranged for generating a fithher measured value for

each quantity in the selected subset.

7. The measuring system (1) according to claim 1, further comprising

- means for converting the measured value into an estimated measured value

related to a reference position on the subject, and

- means for deriving the subj ect-related value from the estimated measured

value.

 
 The measuring system (1) according to claim 5: fithher comprising means for

obtaining from the sensor (6) a plurality of measured values measured during a time interval,

 and wherein the means for determining11111111111111;-

 is arranged for performing the determining in dependence on the
measured values measured during the time interval.

 '2, wherein the means The measuring system (1) according to claim 08 ~'
 

111the sensor (6)1.  

arranged for performing the determining on the basis of a predefined set of rules related to

the measured value or measured values measured during the time interval, respectively.

1 The measuring system (1) according to claim11- wherein the means for

 determiningifi: ‘\ 'f.«~:.i¥:§th€ sensor (6)11 

comprises means for performing a pattern recognition of a signal derived from the measured

values measured during the time interval.

 The measuring system (1) according to claim 1111118 
means for determining that the user is performing a standardized activity, and wherein the

  means for determining111_____ " \\\\1\\\\\th€ sensor

is arranged for using at least one measured value obtained from the sensor (6), the measured

value relating to a time the user is performing the standardized activity.



5 

PH003603EP2 - Main request 

18 22.12.2010 

The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to tt=h'>·ffj-;'5i-t-iHH··H:l\vhich bodv nart of the 

The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

10 predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

15 I J4Jj. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

2 0 I -lo~~:H? .. 

compnsmg 

A method of estimating a derived value relating to a subject, the method 

25 

- obtaining at least one measured value from a sensor (6) attached to a_bodv 

part _of the subject, the measured value representing a physical or a physiological quantity of 

the subject at the ·boc1'y_"'"nart to \vhich tht-: sens(.1r is attached, and 

- deriving the subject-related value from the measured value also in 
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 The measuring system (1) according to claim 1, further comprising a user

interface for receiving input from a user related to z , 

the sensor  

 The measuring system (1) according to claim 1, further comprising

- means for establishing that the subject is performing a predetermined

activity,

- storage means for storing at least one pattern related to performing the

10 predetermined activity in a predetermined manner,

- means for determining a similarity measure relating to a signal representing

the derived value and the stored pattern, and

- means for providing feedback in dependence on the similarity measure.

 

 

15 A system for determining the calorie balance of a subject, the system

comprising the measuring system (1) according to claim 4, means for monitoring food

consumption, and means for deriving the calorie balance using the derived energy

expenditure.

20 A method of estimating a derived value relating to a subject, the method

comprising

25 
dependence on 

l:;.2,
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- a sensor ( 6) arranged to be attached at f.h"i-e--of-a plurality of t*'tB,':i'ifH~-s--rttth~HJY 

parts of a subject for obtaining a measured value representing a physical or a physiological 

quantity of the subject at a bo:J\1 nart to 'P/l1icJ1 tl1e sensor ls attacJ1ed, 

- means for deriving a subject-related value from the measured value in 

characterized in the measuring system further comprising 

- means for determining ti:if~·-r-o-si-t-ii~J-B--\~J-fi:;n \:Vhich bod\· nart of the: stibiect the 

related to the 1neasured value a signal from the sensor for features that are position 

dependent. 

2. The measuring system (1) according to claim 1, wherein the plurality of 

rHfri'b<ttHs--bodv parts_includes at least two of the following: a wrist, a lower arm, an upper 

15 arm, a lower leg, an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

20 

4. The measuring system (1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the sensor is attached to. 

5. The measuring system ( 1) according to claim 1, wherein the measured value 

25 comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

6. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 
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AMENDED SET OF CLAIMS:

1. A measuring system (1) comprising

 
quantity of the subj ectuggs

5 - means for deriving a subject-related value from the measured value in

dependence on the sensor is  

characterized in the measuring system fithher comprising

- means for determining 
  \u,\\ :afs by analyzing

   
3' i

10
 

e a signal from the sensor for features that are position

2. The measuring system (1) according to claim 1, wherein the plurality of

 includes at least two of the following: a wrist, a lower arm, an upper

15 arm, a lower leg, an upper leg, a waist, a chest, a neck, a head.

3. The measuring system (1) according to claim 1, wherein the derived value

comprises an activity parameter of the subject,

the activity parameter comprising energy expenditure.

20

4. The measuring system (1) according to claim 1, wherein the activity parameter

represents a degree of activity of the body part the sensor is attached to.

5. The measuring system (1) according to claim 1, wherein the measured value

25 comprises at least one of temperature, ECG, or acceleration, in particular tri-axial

acceleration.

6. The measuring system (1) according to claim 1, fithher comprising means for

selecting a subset of a predefined set of further physical and/or physiological quantities of the
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M+hj-e~,t is attached to, and the sensor is arranged for generating a further measured value for 

each quantity in the selected subset. 

7. The measuring system ( 1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

15 I 2$;. The measuring system (1) according to claim l~l, further comprising means for 

20 

25 

30 

obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

and wherein the means for determining thf>·'p-Hs:tt-iHfH+fro 'vvhich bodv oart the sensor .i,~ 

attach:;:xktn--,ttH:'··SHhjf¾.o+ is arranged for performing the determining in dependence on the 

measured values measured during the time interval. 

The measuring system (1) according to claim cl··{.ths;9, wherein the means for 

arranged for performing the determining on the basis of a predefined set of rules related to 

the n1~a:,,1.,1n,d--va:I-u-e--0F-measured values measured during the time interval;··!'f'-'SfXKti-ve-ly. 

The measuring system (1) according to claim gi~, wherein the means for 

comprises means for performing a pattern recognition of a signal derived from the measured 

values measured during the time interval. 

The measuring system (1) according to claim J--er--8 __ or_9, further comprising 

means for determining that the user is performing a standardized activity, and wherein the 
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 subject in dependence on {hi

‘ “q, and the sensor is arranged for generating a fithher measured value for 

each quantity in the selected subset.

5 7. The measuring system (1) according to claim 1, further comprising

- means for converting the measured value into an estimated measured value

related to a reference position on the subject, and

- means for deriving the subj ect-related value from the estimated measured

 

 

 

   

  

  

value.

1 0

15 ‘\ The measuring system (1) according to claim-iEE, fithher comprising means for

obtaining from the sensor (6) a plurality of measured values measured during a time interval,

and wherein the means for determining 133 “ " = r the sensor ix

Eis arranged for performing the determining1n dependence on the

measured values measured during the time interval.

20

The measuring system (1) according to claim

determiningE wsrf-the sensor (6) ‘

arranged for performing the determining on the basis of a predefined set of rules related to

i-ii-measured values measured during the time interval,-

25

\ The measuring system (1) according to claim V, wherein the means for

determiningt: 2‘ . 31“}:the sensor (6)13

comprises means for performing a pattern recognition of a signal derived from the measured

values measured during the time interval.

30

 The measuring system (1) according to claim8 fithher comprising  
:1 a

means for determining that the user is performing a standardized activity, and wherein the
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is arranged for using at least one measured value obtained from the sensor (6), the measured 

value relating to a time the user is performing the standardized activity. 

The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to l+h~'--}'xt~;-i+i+.H'l--+.'l-f\y_hi.d?J:Q.~1.:i..lH~fLQ.fHw 

-lJ-_1_:! The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

10 activity, 

15 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

20 expenditure. 

25 

30 

A method of estimating a derived value relating to a subject, the method 

compnsmg 

- obtaining at least one measured value from a sensor (6) attached to a bodv 

nan of the subject, the measured value representing a physical or a physiological quantity of 

the subject at {he bod\:~_I)art to \Vhich the ser1s()r is attachecl, and 

signal from the sensor for features that are position dependent, and 

- deriving the subject-related value from the measured value also in 
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is arranged for using at least one measured value obtained from the sensor (6), the measured

value relating to a time the user is performing the standardized activity.

5 
7',” The measuring system (1) according to claim 1, further comprising

- means for establishing that the subject is performing a predetermined

10 activity,

- storage means for storing at least one pattern related to performing the

predetermined activity in a predetermined manner,

- means for determining a similarity measure relating to a signal representing

the derived value and the stored pattern, and

15 - means for providing feedback in dependence on the similarity measure.

 A system for determining the calorie balance of a subject, the system

comprising the measuring system (1) according to claim 4, means for monitoring food

consumption, and means for deriving the calorie balance using the derived energy

20 expenditure.

7',” A method of estimating a derived value relating to a subject, the method

comprising

 
 
  

25

- determining til . _* ‘

*1 by analyzing

signal from the sensor for features that are position dependent, and

30 - deriving the subj ect-related value from the measured value also in

dependence on firm 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- a sensor (6) arranged to be attached at a plurality of body parts of a subject 

for obtaining a measured value representing a physical or a physiological quantity of the 

subject at a body part to which the sensor is attached, 

5 - means for deriving a subject-related value from the measured value in 

dependence on which body part the sensor is attached to, 

characterized in the measuring system further comprising 

- means for determining on which body part of the subject the sensor is 

attached to by analyzing on the basis of a predefined set of rules related to the measured 

10 value a signal from the sensor for features that are position dependent. 

15 

2. The measuring system (1) according to claim 1, wherein the plurality of body 

parts includes at least two of the following: a wrist, a lower arm, an upper arm, a lower leg, 

an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

20 4. The measuring system (1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the sensor is attached to. 

5. The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

25 acceleration. 

6. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on which body part of the subject the sensor is attached to, and the 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 73 of 274   Page ID
 #:2638



PH003603EP2 - 2nd axiliary request 

17 22.12.2010 

sensor is arranged for generating a further measured value for each quantity in the selected 

subset. 

7. The measuring system ( 1) according to claim 1, further comprising 

5 - means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

10 8. The measuring system (1) according to claim 1, wherein the means for 

determining to which body part the sensor is attached is arranged for performing the 

determining in dependence on the measured value. 

9. The measuring system (1) according to claim 8, further comprising means for 

15 obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

and wherein the means for determining to which body part the sensor is attached is arranged 

for performing the determining in dependence on the measured values measured during the 

time interval. 

20 

25 

30 

10. The measuring system (1) according to claim 9, wherein the means for 

determining to which body part the sensor ( 6) is attached is arranged for performing the 

determining on the basis of a predefined set of rules related to the measured values measured 

during the time interval. 

11. The measuring system (1) according to claim 9, wherein the means for 

determining to which body part the sensor ( 6) is attached comprises means for performing a 

pattern recognition of a signal derived from the measured values measured during the time 

interval. 

12. The measuring system (1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining to which body part the sensor is attached is arranged for using at least one 

measured value obtained from the sensor (6), the measured value relating to a time the user is 

performing the standardized activity. 
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13. The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to which body part of the subject the sensor 

is attached to. 

14. The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

10 predetermined activity in a predetermined manner, 

15 

20 

25 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

15. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

16. A method of estimating a derived value relating to a subject, the method 

compnsmg 

- obtaining at least one measured value from a sensor (6) attached to a body 

part of the subject, the measured value representing a physical or a physiological quantity of 

the subject at the body part to which the sensor is attached, and 

- determining which body part the sensor is attached to by analyzing on the 

basis of a predefined set of rules related to the measured value a signal from the sensor for 

features that are position dependent, and 

- deriving the subject-related value from the measured value also in 

dependence on which body part the sensor is attached to. 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- an accelerometer ( 6) arranged to be attached at a plurality of body parts of a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject at a body part to which the accelerometer is attached, 

5 - means for deriving a subject-related value from the measured value in 

dependence on which body part the accelerometer is attached to, 

characterized in the measuring system further comprising 

- means for determining on which body part of the subject the accelerometer is 

attached to by analyzing on the basis of a predefined set of rules related to the measured 

10 value a signal from the accelerometer for features that are position dependent. 

15 

2. The measuring system (1) according to claim 1, wherein the plurality of body 

parts includes at least two of the following: a wrist, a lower arm, an upper arm, a lower leg, 

an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

20 4. The measuring system (1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the accelerometer is attached to. 

5. The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

25 acceleration. 

6. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on which body part of the subject the accelerometer is attached to, and 
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the accelerometer is arranged for generating a further measured value for each quantity in the 

selected subset. 

7. The measuring system ( 1) according to claim 1, further comprising 

5 - means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

10 8. The measuring system (1) according to claim 1, wherein the means for 

determining to which body part the accelerometer is attached is arranged for performing the 

determining in dependence on the measured value. 

9. The measuring system (1) according to claim 8, further comprising means for 

15 obtaining from the accelerometer (6) a plurality of measured values measured during a time 

interval, and wherein the means for determining to which body part the accelerometer is 

attached is arranged for performing the determining in dependence on the measured values 

measured during the time interval. 

20 

25 

30 

10. The measuring system (1) according to claim 8 or 9, wherein the means for 

determining to which body part the accelerometer ( 6) is attached is arranged for performing 

the determining on the basis of a predefined set of rules related to the measured value or 

measured values measured during the time interval, respectively. 

11. The measuring system (1) according to claim 9, wherein the means for 

determining to which body part the accelerometer ( 6) is attached comprises means for 

performing a pattern recognition of a signal derived from the measured values measured 

during the time interval. 

12. The measuring system (1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining to which body part the accelerometer is attached is arranged for using at least 

one measured value obtained from the accelerometer ( 6), the measured value relating to a 

time the user is performing the standardized activity. 
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13. The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to which body part of the subject the 

accelerometer is attached to. 

14. The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

10 predetermined activity in a predetermined manner, 

15 

20 

25 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

15. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

16. A method of estimating a derived value relating to a subject, the method 

compnsmg 

- obtaining at least one measured value from an accelerometer (6) attached to a 

body part of the subject, the measured value representing a physical or a physiological 

quantity of the subject at the body part to which the sensor is attached, and 

- determining which body part the accelerometer is attached to, and 

- deriving the subject-related value from the measured value also in 

dependence on which body part the accelerometer is attached to. 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- a sensor (6) arranged to be attached at a plurality of body parts of a subject 

for obtaining a measured value representing a physical or a physiological quantity of the 

subject at a body part to which the sensor is attached, 

5 - means for deriving a subject-related value from the measured value in 

10 

15 

dependence on which body part the sensor is attached to, 

characterized in the measuring system further comprising 

- means for determining on which body part of the subject the sensor is 

attached to. 

2. The measuring system (1) according to claim 1, wherein the plurality of body 

parts includes at least two of the following: a wrist, a lower arm, an upper arm, a lower leg, 

an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

4. The measuring system (1) according to claim 1, wherein the activity parameter 

20 represents a degree of activity of the body part the sensor is attached to. 

25 

5. The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

6. The measuring system (1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on which body part of the subject the sensor is attached to, and the 
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sensor is arranged for generating a further measured value for each quantity in the selected 

subset. 

7. The measuring system ( 1) according to claim 1, further comprising 

5 - means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

10 8. The measuring system (1) according to claim 1, wherein the means for 

determining to which body part the sensor is attached is arranged for performing the 

determining in dependence on the measured value. 

9. The measuring system (1) according to claim 8, further comprising means for 

15 obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

and wherein the means for determining to which body part the sensor is attached is arranged 

for performing the determining in dependence on the measured values measured during the 

time interval. 

20 

25 

30 

10. The measuring system (1) according to claim 8 or 9, wherein the means for 

determining to which body part the sensor ( 6) is attached is arranged for performing the 

determining on the basis of a predefined set of rules related to the measured value or 

measured values measured during the time interval, respectively. 

11. The measuring system (1) according to claim 9, wherein the means for 

determining to which body part the sensor ( 6) is attached comprises means for performing a 

pattern recognition of a signal derived from the measured values measured during the time 

interval. 

12. The measuring system (1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining to which body partthe sensor is attached is arranged for using at least one 

measured value obtained from the sensor (6), the measured value relating to a time the user is 

performing the standardized activity. 
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13. The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to which body part of the subject the sensor 

is attached to. 

14. The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

10 predetermined activity in a predetermined manner, 

15 

20 

25 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

15. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

16. A method of estimating a derived value relating to a subject, the method 

compnsmg 

- obtaining at least one measured value from a sensor (6) attached to a body 

part of the subject, the measured value representing a physical or a physiological quantity of 

the subject at the body part to which the sensor is attached, and 

- determining which body part the sensor is attached to, and 

- deriving the subject-related value from the measured value also in 

dependence on which body part the sensor is attached to. 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- an accelerometer ( 6) arranged to be attached at a plurality of body parts of a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject at a body part to which the accelerometer is attached, 

5 - means for deriving a subject-related value from the measured value in 

10 

15 

dependence on which body part the accelerometer is attached to, 

characterized in the measuring system further comprising 

- means for determining on which body part of the subject the accelerometer is 

attached to. 

2. The measuring system (1) according to claim 1, wherein the plurality of body 

parts includes at least two of the following: a wrist, a lower arm, an upper arm, a lower leg, 

an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, 

the activity parameter comprising energy expenditure. 

4. The measuring system (1) according to claim 1, wherein the activity parameter 

20 represents a degree of activity of the body part the accelerometer is attached to. 

25 

5. The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

6. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on which body part of the subject the accelerometer is attached to, and 
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the accelerometer is arranged for generating a further measured value for each quantity in the 

selected subset. 

7. The measuring system ( 1) according to claim 1, further comprising 

5 - means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

10 8. The measuring system ( 1) according to claim 1, wherein the means for 

determining to which body part the accelerometer is attached is arranged for performing the 

determining in dependence on the measured value. 

9. The measuring system (1) according to claim 8, further comprising means for 

15 obtaining from the accelerometer (6) a plurality of measured values measured during a time 

interval, and wherein the means for determining to which body part the accelerometer is 

attached is arranged for performing the determining in dependence on the measured values 

measured during the time interval. 

20 

25 

30 

10. The measuring system (1) according to claim 8 or 9, wherein the means for 

determining to which body part the accelerometer ( 6) is attached is arranged for performing 

the determining on the basis of a predefined set of rules related to the measured value or 

measured values measured during the time interval, respectively. 

11. The measuring system (1) according to claim 9, wherein the means for 

determining to which body part the accelerometer ( 6) is attached comprises means for 

performing a pattern recognition of a signal derived from the measured values measured 

during the time interval. 

12. The measuring system (1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining to which body part the accelerometer is attached is arranged for using at least 

one measured value obtained from the accelerometer ( 6), the measured value relating to a 

time the user is performing the standardized activity. 
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13. The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to which body part of the subject the 

accelerometer is attached to. 

14. The measuring system ( 1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

10 predetermined activity in a predetermined manner, 

15 

20 

25 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

15. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

16. A method of estimating a derived value relating to a subject, the method 

compnsmg 

- obtaining at least one measured value from an accelerometer (6) attached to a 

body part of the subject, the measured value representing a physical or a physiological 

quantity of the subject at the body part to which the accelerometer is attached, and 

- determining which body part the accelerometer is attached to, and 

- deriving the subject-related value from the measured value also in 

dependence on which body part the accelerometer is attached to. 
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When the user uses the system for the first time, he or she may designate 

certain movement patterns as correlating with certain activities. This will aid to calibrate the 

activity monitor. 

Each of the described activity monitors and sensors is designed to be placed on 

5 a single position on the body. Bodily signals such as acceleration and ECG signals, are 

measured local to the position where the sensor is attached to the object. For example, 

acceleration measured by an accelerometer on the wrist includes motion of the arm, which is 

not detected by an accelerometer mounted on the waist. 

The existing activity monitors, including for example a wrist strap or a waist 

10 belt, are often designed to be worn on one place on the body. The existing activity monitor is 

calibrated such that it provides accurate results if it is attached at a predefined location on the 

body. If the activity monitor is attached at a different location, the measured activity may be 

less accurate. If the activity monitor is not attached at the reference position, errors exceeding 

5% in the estimation of energy expenditure may occur. This amounts to an error exceeding 

15 approximately 100 kilocalories per day. 

20 

25 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a measuring system that yields a 

more accurate estimate of a parameter relating to a subject. 

According to the invention, this object is achieved in that bocly pa.rt o-f 

- the sensor is arranged to be attached adeHe o~a plurality ofJpositioHs o~he 

subject, 

. ~ h . L ,: th~ measuring .system further comprises means for determining~e positioa 
V'n W ,c,, oc,r;,f, y fJ!"!t t,F"the J.u b/ect 

~the sensor\QR th1!ia:1bjset by analy~ing a sig11,al £i:o:m the sensor for features that ars 
fi.s 4ttt"<c4ed 

)'"positioll dependent, and 

- the means for deriving the subject-related value is arranged for deriving the 
--:k)f..h ,'c-h b aty jJe<¥t 1"".! e1.-t/:ac/,-ecl to 

subject-related valu~in dependence oti ',ire positiort frlfthe sensor\on the subjeef" 

With these provisions, the accuracy of the derived value is guaranteed for any 

of a plurality of positions on the body. The subject may attach the sensor at any preferred 

30 position on the body, and can preferably attach it at a different position whenever he or she 

desires to do so. 

Subjects may have different preferences where they prefer wearing the sensor, 

and the same subject may prefer wearing the sensor at different locations, depending on for 

example the location of the subject, the local weather, or the activity the subject is 
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compensate the measured value with respect to the nearest reference position or with respect 

to a weighted average of reference positions, thereby increasing the accuracy further. 

i\.nother asnect of the iirvention is chara.c.teri.zed in that the .tlH.:ttns f'or 

deterrnir1lng_ tt~e _positlor1 __ of the __ sensor_ on __ the _stibjec,t __ is _arranged_ for_ d.eterrr~in_ing _ _the_ position_ 

Jr1 denendence or1 the rneasured '/ahie, ··rhis aUcn,\.rs the ser1sor to be attac.hed at diJTl~rent 

posltio11s __ on_ the __ subject __ \-\,..ith.01.1t_ar1\I __ a.d.d.itlonat_u ser_ir1tera,c,tion_ to _indi_cate_ the __ a.c,tual_ positlor1 

of the device. 

According to another aspect of the invention, it further comprises means for 

obtaining from the sensor a plurality of measured values measured during a time interval, and 

10 wherein the means for determining the position of the sensor on the subject is arranged for 

determining the position in dependence on the measured values measured during the time 

interval. This allows the position of the sensor to be determined in an especially reliable 

manner. 

According to another aspect of the invention, the means for determining the 

15 position of the sensor on the subject is arranged for determining the position on the basis of a 

predefined set of rules related to the measured value or measured values measured during the 

time interval, respectively. A set of rules, preferably part of a rule-based system, possibly 

making use of fuzzy logic, is particularly suited for determining the position of the sensor. 

According to another aspect of the invention, the means for determining the 

20 position of the sensor on the subject comprises means for performing a pattern recognition of 

a signal derived from the measured values measured during the time interval. A pattern 

recognition means is especially favorable to achieve a high reliability in establishing the 

position of the sensor on the subject. 

According to an aspect of the invention, it further comprises means for 

25 determining that the user is performing a standardized activity, and the means for 

determining the position of the sensor on the subject is arranged for using at least one 

measured value obtained from the sensor, the measured value relating to a time the user is 

performing the standardized activity. This allows the activity monitor to determine the 

position of the device on the body with greater certainty. Preferably, the standardized activity 

30 has a repetition pattern with a cycle time of, for example, 1 to 2 seconds and the standardized 

activity is performed for at least five cycles. 

According to another aspect of the invention, the means for establishing that 

the user is performing a standardized activity is arranged for establishing the activity in 

dependence on at least one measured value. This increases the accuracy and reduces the 
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amount of required user interaction. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user for indicating when the subject is performing the standardized activity. 

This allows a very economical implementation of the activity monitor. 
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value is arranged for combining the respective obtained measured values in order to increase 

the accuracy of the derived value. Advantageously, the sensors communicate with each other 

or with a central unit, for example by means of a wireless or wired connection, for 

coordinated processing of the obtained measured values. 

The system for determining the calorie balance of a subject according to the 

invention is characterized in that it comprises the activity monitor set forth, means for 

monitoring food consumption, and means for deriving the calorie balance using the derived 

energy expenditure. This system can provide accurate calorie balance because the activity 

parameter is determined with a high degree of accuracy. 

10 The method according to the invention is characterized in that 
\,$.-h wk-ic.h W..>' pc.c..rt. 

. - the method further comprises the step of determining~ position o~ the 
~s affetcivld a 

sensor ~n tae sttajset by a-naly~ing a signal from the sensor for fsat1:H0s that are positioa 

dspsndottt(, and 

- the step of deriving the subject-related value is performed also in dependence 

15 on the position of the sensor on the subject. 

20 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the method of the invention will be further 

elucidated and described with reference to the drawing, in which: 

Figs. 1 A,B,C,D show sketches of a device with attachment means that can be 

attached at several positions on a subject. 

Fig. 2 shows an activity monitor with user interface. 

Fig. 3 shows an activity monitor comprising a device with a sensor connected 

to a separate unit by means of a wireless link. 

Fig. 4 shows a diagram of an embodiment of the method according to the 

invention. 

Figs. 5 A,B show diagrams of embodiments of the measuring method 

according to the invention including the compensation method according to the invention. 

Fig. 6 shows a diagram of an embodiment of the method according to the 

30 invention including the method according to the invention to determine the position of the 

sensor on the subject. 

Fig. 7 shows a diagram of an embodiment of the method according to the 

invention including the compensation initialization method according to the invention. 
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Re: European Patent Application No. 06 780 063.1 - 1225 
Applicant: Koninklijke Philips Electronics N.V. 

We refer to the Communication pursuant to Article 94(3) dated 3 September 2010 and 
hereby submit our response to the above Communication. We enclose two amended claim 
sets i.e. a main request and four auxiliary requests. For your convenience we enclose both 
clean copies of the claim sets as well as copies with indication of the amendments. 

Main Request 
Claim amendments 
For the purpose of indicating proper support for the amendments to the application as filed, 
reference is made to the application text as originally filed, using the notation [page No.; 
first line - last line], e.g. [7; 14-23]. 

1. In claim 1 we have specified the unclear formulation of the attachment of a sensor on 
various parts of the body of a subject (person) by replacing the formulation "plurality 
ef positions" by "plurality ef body parts". This amendment is based in original claims 1, 2 
and 5 (PCT publication pamphlet), as well as in the description (PCT publication 
pamphlet) [3; 27-34], [4; 6-10], [4; 21-30], [5; 5-13], and [7; 10-19]. 

2. Further, in claim 1, we have removed the ambiguity incorporated in the formulation 
" .. . one ef a plurality ef. .. " by deleting "one cif'. Thus it is clear that the system has 
means to secure the sensor to a variety of body parts, and not just a specific body 
part. This amendment is based in claim 2 and 5 (PCT publication pamphlet), and the 
description (PCT publication pamphlet), e.g. [3; 27-34]; and Figs. lB-D. 

3. Further, in claim 1 we have deleted the feature "by analyzing a signal.from the sensor for 
features that are position dependent'. This feature was not part of the original claim, and 
the amendment is thus based in claim 1 as filed. 

4. A new claim 8 has been introduced. The new claim 8 has basis in claim 9 of PCT
application. 

5. Claims 8-15 have been renumbered and the claim dependencies have been altered 
accordingly. 
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Re: European Patent Application N0. 06 780 063.1 — 1225

Applicant: Koninklijke Philips Electronics N.V.

We refer to the Communication pursuant to Article 94(3) dated 3 September 2010 and

hereby submit our response to the above Communication. We enclose two amended claim

sets i.e. a main request and four auxiliary requests. For your convenience we enclose both

clean copies of the claim sets as well as copies with indication of the amendments.

MM
Claim amendments

For the purpose of indicating proper support for the amendments to the application as filed,

reference is made to the application text as originally filed, using the notation [page No.;

first line - last line], e.g. [7; 14—23].

1. In claim 1 we have specified the unclear formulation of the attachment of a sensor on

various parts of the body of a subject (person) by replacing the formulation “pluralzb;

ofpositions” by “pluralzb; of[70515) parts”. This amendment is based in original claims 1, 2

and 5 (PCT publication pamphlet), as well as in the description (PCT publication

pamphlet) [3; 27-34], [4; 6—10], [4; 21-30], [5; 5—13], and [7; 10—19].

2. Further, in claim 1, we have removed the ambiguity incorporated in the formulation

“...0ne ofaplurality of. . .” by deleting “one 0]”. Thus it is clear that the system has

means to secure the sensor to a variety of body parts, and not just a specific body

part. This amendment is based in claim 2 and 5 (PCT publication pamphlet), and the

description (PCT publication pamphlet), e.g. [3; 27—34]; and Figs. 1B—D.

3. Further, in claim 1 we have deleted the feature “by analyzinga szgnalfrom the sensorfin

features that are position dependent”. This feature was not part of the original claim, and
the amendment is thus based in claim 1 as filed.

4. A new claim 8 has been introduced. The new claim 8 has basis in claim 9 of PCT-

application.

5. Claims 8—15 have been renumbered and the claim dependencies have been altered

accordingly.
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6. In the independent method claim, claim 15 - now claim 16 - we have made 
amendments corresponding to the amendments in claim 1. 

7. In the dependent claims 2, 6, 9-13, and 15 we have amended the wording to 
correspond to the amended formulation of claim 1. 

Article 123(2) 
By removing the phrase "by analyzing a signal from the sensor for features that are position 
dependent' from claims 1 and 16, we find that the amended claims overcomes the objection 
that the claim introduces subject matter as stated under Item 1 of the Communication. 
We also find that the specification of the positions on a subject to be related to "body parts" 
of a subject, is in accordance with all of the embodiments described in the application as 
filed. 

Article 84 
The removal of the phrase "by analyzing a signal from the sensor for features that are position 
dependent' from claims 1 and 16 further overcomes the objection that the claims are not 
supported by the description as stated under Item 2 of the Communication. 
The description refers to different types of sensors: temperature sensor, ECG sensor, and 
acceleration sensor, see page 4, line 11 - page 5, line 27. The embodiments described in the 
detailed part of the description are examples. A person skilled in the art may - on the basis 
of the description and claims - implement algorithms and rules based on physical or 
physiological characteristics of various body parts and on the technological capabilities of 
other types of sensors. We therefore find that the term "sensor" is fully supported by the 
description. 
Further, we find that the specification of the positions on a subject to be related to "body 
parts" of a subject, is fully supported and in accordance with all of the embodiments 
described in the application as filed. 

Article 83 
We find that, since the objection regarding support (see the above section "Article 84" has 
been overcome, the presented claims amendment also overcome the objection to clarity in 
Item 4 of the Communication. 

Novelty 
The amended claim 1 defines a measuring system comprising a sensor for obtaining a 
measured value representing a physical quantity of a body part of a subject. With the 
measured value and dependent on the position of the sensor, in the sense of which body 
part the sensor is attached to, a related value is derived. The measured value is also used to 
determine the position of said sensor on the subject, dependant on the body part where the 
sensor is attached. 

Dl (US 5,111,826) discloses a method of determining the absolute blood pressure. In the 
method various sensors are used, see claim 1. A piezo electric pressure transducer is clamped 
onto a finger, and an ultrasonic hand position / height sensor produces a pressure signal to 
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the hand and heart levels, see claims 1 and 2, and column 7, par. 2. This pressure signal 
obtained with the position/ height sensor is used for correction, see last step of method 
claim 1 and column 4, lines 42 - 50. Dl discloses that the signal of another sensor, the 
position/ height sensor, is used to determine the hand position (difference in height 
between the hand and the heart, column 3 lines 43, 44). 

D 1 does not disclose a device that may be attached to various body parts. D 1 does not 
disclose that a value measured by the piezo electric transducer on an unspecified body part 
may be used to determine to which body part the sensor is attached. Further D 1 does not 
disclose that the determination of the body part may provide a subject related value, based 
on the determined body part. D 1 does not disclose that the signal of the piezo electric 
transducer is analyzed for features that are dependent on the body part to which is attached. 

Hence claim 1 is novel in view of D 1. 

The independent method claim 16 includes corresponding features. Consequently, also 
claim 16 is novel in view of D 1. 

D2 (EP 1 254 629Al) discloses an electric sphygmomanometer comprising measuring means 
placed on a predetermined region and measures blood pressure and posture detecting means 
for detecting a posture of a person, see claim 1. The blood pressure is determined using a 
pressure sensor for detecting an air pressure in the cuff, see [0021]. The posture detecting 
means has an angle detector 11 [0021] or gravitational acceleration sensors [0055]. D2 
discloses that the signal of another sensor, for example the acceleration sensor, is used to 
determine an altitude difference between the heart and the reference position, see [0056]. 

D2 does not disclose a device that may be attached to various body parts. D2 does not 
disclose that a value measured by the pressure sensor in the cuff may be used to determine 
to which body part the sensor is positioned. Hence claim 1 is novel in view of D2. Further 
D2 does not disclose that the determination of the body part may provide a subject related 
value, based on the determined body part. 

Hence claim 1 is novel in view of D2. 

The independent method claim 16 includes corresponding features. Consequently, also 
claim 16 is novel in view of D2. 

Inventive step 
As is also described above, Dl discloses a method for determining blood pressure, which is 
also a measured value representing a physical quantity of a subject. Dl is regarded to be in 
the same field as the invention and is assumed to be the closest prior art. 

The distinguishing feature of the invention is defined in the characterizing portion of the 
amended claim 1. 
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This feature provides the effect that regardless of which body part the sensor for obtaining a 
measured value representing a physical quantity was attached to the subject, the body part 
may be determined, enabling the measuring system to yield a more accurate estimation of a 
parameter relating to the subject (pg 3 lines 18, 19). 

The objective technical problem is to obtain a more accurate estimation of a measured value 
representing a physical quantity of a subject using a sensor that may be attached to a 
plurality of body parts of said subject. 

D 1 discloses a method to enhance the accuracy of the measurement by including a 
correction based on signals obtained from another sensor i.e. the hand position /height 
sensor attached to a specific and non-alterable body part. Thus Dl teaches away from using 
the measured value from the sensor itself to determine to the body part to which the sensor 
is attached. Instead it suggests to add a hand position sensor and use the output signal from 
that sensor to correct the measurement value obtained from the piezoelectric pressure 
sensor. 

Even if the skilled person would consult D2 he would find there a confirmation of the 
teaching of Dl. Also in D2 it is suggested to use additional sensors to obtain data on relative 
positions of body parts that can be used to enhance the accuracy of the blood pressure 
sensor. 

In view of the aforementioned considerations it is submitted that new claim 1 is also 
inventive over D 1 and D2. 

The independent method claim 15 includes corresponding features. Consequently, also 
claim 16 is inventive over D 1 and D2. 

Amendments to the description 
We enclose replacement pages 3 and 8 in order to bring the application into conformity 
with the amended claims. Further we enclose replacement pages 6 and 6a, in which we 
reintroduce the subject matter cancelled in connection with the response to the previous 
Communication. The subject matter is base on the description as filed, page 5, lines 28-32 
(PCT-pamphlet). 

1st A T uxuary request 
Claim amendments 
The amendments to the set of claims, as well as the basis for the amendments, are identical 
to the Main Request above, with the exception that the term "sensor" has been replaced by 
the term "accelerometer". This amendment is based in original claim 5 (PCT publication 
pamphlet), as well as in the description (PCT publication pamphlet) [4; 31-33], [5; 6] and [8; 
33 - 9; 3]. Further, this amendment is in accordance with the all the embodiments described 
from page 9, line 23- page 14, line 27, see e.g. [9; 26]. 
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The amendments to the set of claims overcome the rejection based on Article 123(2), EPC, 
for the same reasons as for the main request above. 

Article 84 
The removal of the phrase "by analyzing a signal from the sensor for features that are position 
dependent'' from claims 1 and 16 further overcomes the objection that the claims are not 
supported by the description as stated under Item 2 of the Communication. 

Further, we have specified the sensor type by adding the feature that the sensor is an 
accelerometer. This amendment is in accordance with the specific embodiments described in 
the detailed part of the description. Therefore, the amended claims 1 and 16 further 
overcomes the objection that the claims are not supported by the description as stated under 
Item 2 of the Communication. 

Further, we find that the specification of the positions on a subject to be related to "body 
parts" of a subject, is fully supported and in accordance with all of the embodiments 
described in the application as filed. 

Article 83 
We find that, since the objection regarding support (see the above section "Article 84" has 
been overcome, the presented claims amendment also overcome the objection to clarity in 
Item 4 of the Communication. 

Novelty 
The amendments to the set of claims overcome the novelty rejection for the same reasons as 
for the main request above. 

Inventive step 
The amendments to the set of claims overcome the inventive step rejection for the same 
reasons as for the main request above. 

Amendments to the description 
We respectfully submit the same replacement sheets as with the main request above. 

2nd A •1• ux11ary request 
Claim amendments 
For the purpose of indicating proper support for the amendments to the application as filed, 
reference is made to the application text as originally filed, using the notation [page No.; 
first line - last line], e.g. [7; 14-23]. 

1. In claim 1 we have specified the unclear formulation of the attachment of a sensor on 
various parts of the body of a subject (person) by replacing the formulation "plurality 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 94 of 274   Page ID
 #:2659



PHILIPS 
Pg: 6 
Ref: PH003603EP2 
IERS/AB 
Date: 2010-12-22 

ef positions" by "plurality ef body parts". This amendment is based in original claims 1, 2 
and 5 (PCT publication pamphlet), as well as in the description (PCT publication 
pamphlet) [3; 27-34], [4; 6-10], [4; 21-30], [5; 5-13], and [7; 10-19]. 

2. Further, in claim 1, we have removed the ambiguity incorporated in the formulation 
" .. . one ef a plurality ef. .. " by deleting "one cif'. Thus it is clear that the system has 
means to secure the sensor to a variety of body parts, and not just a specific body 
part. This amendment is based in claim 2 and 5 (PCT publication pamphlet), and the 
description (PCT publication pamphlet), e.g. [3; 27-34]; and Figs. lB-D. 

3. Further, in claim 1 we have supplemented the feature "by analyzing a signal.from the 
sensor for features that are position dependent' with the feature that this is done "on the 
basis ef a predefined set ef rules related to the measured value". This amendment is based in 
original claims 1, 9 and 11 (PCT publication pamphlet), as well as in the description 
(PCT publication pamphlet) [11; 8-15] and [11; 33 - 12; 15]. 

4. A new claim 8 has been introduced. The new claim 8 has basis in claim 9 of PCT
application. 

5. Claims 8-15 have been renumbered and the claim dependencies have been altered 
accordingly. 

6. In the independent method claim, claim 15 - now claim 16 - we have made 
amendments corresponding to the amendments in claim 1. 

7. In the dependent claims 2, 6, 9-13, and 15 we have amended the wording to 
correspond to the amended formulation of claim 1. 

Article 123(2) 
By adding the feature "on the basis ef a predefined set ef rules related to the measured value" the 
feature "by analyzing a signal from the sensor for features that are position dependent" in claims 1 
and 16, we find that the amended claims overcomes the objection that the claim introduces 
subject matter as stated under Item 1 of the Communication. The feature of "signal analysis 
is thus brought into the context under which it is described in the description and original 
claims. We note that in the cited passage of the description, [11; 33 - 12; 15], the features of 
the passage [11; 8-15] relating to the figure 6 embodiment, are repeated for the figure 5 
embodiments. It is thus clear that the signal analysis feature is also valid for these 
embodiments. Consequently the amendment is not a generalization. 
We also find that the specification of the positions on a subject to be related to "body parts" 
of a subject, is in accordance with all of the embodiments described in the application as 
filed. 

Article 84 
Under the sections "Claim amendments" and "Article 123(2)" above we have provided basis 
and argument for the amended claims 1 and 16. We therefore submit that the amendments 
to claims 1 and 16 overcomes the objection that the claims are not supported by the 
description as stated under Item 2 of the Communication. 

The description refers to different types of sensors: temperature sensor, ECG sensor, and 
acceleration sensor, see page 4, line 11 - page 5, line 27. The embodiments described in the 
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detailed part of the description are examples. A person skilled in the art may - on the basis 
of the description and claims - implement algorithms and rules based on physical or 
physiological characteristics of various body parts and on the technological capabilities of 
other types of sensors. We therefore find that the term "sensor" is fully supported by the 
description. 

Further, we find that the specification of the positions on a subject to be related to "body 
parts" of a subject, is fully supported and in accordance with all of the embodiments 
described in the application as filed. 

Article 83 
We find that, since the objection regarding support (see the above section "Article 84" has 
been overcome, the presented claims amendment also overcome the objection to clarity in 
Item 4 of the Communication. 

Novelty and inventive step 
The amended claims 1 and 16 are novel and inventive for the same reasons as provided in 
the main request above. 

Further, we submit that none of the documents Dl or D2 shows the additional features "by 
analyzing on the basis cf a predefined set cf rules related to the measured value a signal from the 
accelerometer for features that are position dependent'. 

D 1 discloses a method for determining blood pressure, which is also a measured value 
representing a physical quantity of a subject. Dl is regarded to be in the same field as the 
invention and is assumed to be the closest prior art. 

The distinguishing feature of the invention is defined in the characterizing portion of new 
claim 1. 

This feature provides the effect that regardless of where the sensor for obtaining a measured 
value representing a physical quantity was attached to the subject its position may be 
determined, enabling the measuring system to yield a more accurate estimation of a 
parameter relating to the subject (pg 3 lines 18, 19). 

The objective technical problem is to obtain a more accurate estimation of a measured value 
representing a physical quantity of a subject using a sensor that may be attached to a 
plurality of positions on said subject. 

D 1 discloses a method to enhance the accuracy of the measurement by including a 
correction based on signals obtained from another sensor i.e. the hand position /height 
sensor. Thus Dl teaches away from using the signal of the sensor itself and analyze is for 
features that are position dependent. Instead it suggests to add a hand position sensor and 
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use the output signal from that sensor to correct the measurement value obtained from the 
piezoelectric pressure sensor. 

Even if the skilled person would consult D2 he would find there a confirmation of the 
teaching of Dl. Also in D2 it is suggested to use additional sensors to obtain data on relative 
positions of body parts that can be used to enhance the accuracy of the blood pressure 
sensor. 

In view of the aforementioned considerations it is submitted that new claims 1 and 16 is also 
inventive over D 1 and D2. 

3rd A •1• ux11ary request 
The amendments to the set of claims, as well as the basis for the amendments, are identical 
to the 2nd Auxiliary Request above, with the exception that the term "sensor" has been 
replaced by the term "accelerometer". This amendment is based in original claim 5 (PCT 
publication pamphlet), as well as in the description (PCT publication pamphlet) [4; 31-33], 
[5; 6] and [8; 33 - 9; 3]. Further, this amendment is in accordance with the all the 
embodiments described from page 9, line 23- page 14, line 27, see e.g. [9; 26]. 

Article 123(2) 
The amendments to the set of claims overcome the rejection based on Article 123(2), EPC, 
for the same reasons as for the 2nd Auxiliary Request above. 

Article 84 
The amendments to the set of claims overcome the rejection based on Article 123(2), EPC, 
for the same reasons as for the 2nd Auxiliary Request above. 

Further, we have specified the sensor type by adding the feature that the sensor is an 
accelerometer. This amendment is in accordance with the specific embodiments described in 
the detailed part of the description. Therefore, the amended claims 1 and 16 further 
overcomes the objection that the claims are not supported by the description as stated under 
Item 2 of the Communication. 

Further, we find that the specification of the positions on a subject to be related to "body 
parts" of a subject, is fully supported and in accordance with all of the embodiments 
described in the application as filed. 

Article 83 
We find that, since the objection regarding support (see the above section "Article 84" has 
been overcome, the presented claims amendment also overcome the objection to clarity in 
Item 4 of the Communication. 
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The amendments to the set of claims overcome the novelty rejection for the same reasons as 
for the 2nd auxiliary request above. 

Inventive step 
The amendments to the set of claims overcome the inventive step rejection for the same 
reasons as for the 2nd auxiliary request above. 

Amendments to the description 
We respectfully submit the same replacement sheets as with the main request above. 

4th A ·1· ux11ary request 
It is believed that by the above amendments of the claims, and the description, and in view 
of the above argumentation, the application now fulfils the requirements of the EPC, and 
favourable consideration of the application is requested. As a precaution, however, we 
request that oral proceedings in accordance with Art. 116 EPC be arranged prior to issuance 
of any adverse decision. 

General 
This response and the enclosed submissions do not imply the abandonment of any subject
matter previously filed in relation to this application, and the applicant reserves the right to 
re-instate any cancelled subject-matter and/ or to file divisional applications pursuant to Art. 
76 EPC, including any cancelled subject-matter. 

The Professional Representative, 

H.C.P.M. van Iersel 

Encl.: Amended pages 3, 6, 6a and 8 ( only marked-up version) 
Amended claims main request (marked-up and clean version) 
Amended claims 1st auxiliary request (marked-up and clean version) 
Amended claims 2nd auxiliary request (marked-up and clean version) 
Amended claims ya auxiliary request (marked-up and clean version) 
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1 Claims 1 and 15 introduce subject-matter which extends beyond the content 
of the application as filed, contrary to Article 123(2) EPC. The amendment 
concerned is the following: "analyzing a signal from the sensors for features 
that are position dependent". According to the applicant, basis can be found i. 
a. on 11, lines 11-15 of the PCT publication. However, this passage refers to a 
particular algorithm for determining the position, from which the objected 
feature was taken in isolation. The feature is thus an unallowable 
generalisation of the described embodiment. Further basis was given in claim 
9 presently on file, which corresponds to published claim 11. This claim 11 
was dependent on claim 9 and refers to a set of predetermined rules. The 
feature is thus an unallowable generalisation of the claim. 

2 Claims 1 and 15 are not supported by the description as required by Article 84 
EPC, as its scope is broader than justified by the description and drawings, 
see also Guidelines C-111 6.3. 

The description exclusively relates to accelerometers as sensors, while the 
claims cover any sensor type. However, on the basis of the information 
provided in the application, i.e. the algorithms for analysing the accelerometer 
signals for particular patterns, it is not possible to extend the particular 
teaching by using routine methods of experimentation or analysis. For blood 
pressure sensors, e.g., it is generally considered necessary to use a separate 
sensor for determining the position of the blood pressure sensor, such as in 
D2 or D1. 

3 The objection on lack of support also results in an objection under Art. 83, see 
Guidelines C-111 6.4, for the same reasons. 

4 The present application does not meet the requirements of Article 52(1) EPC 
because the subject-matter of claim 1 is not new within the meaning of Article 
54(1) and (2) EPC. 

4.1 D1 discloses a measuring system comprising 

- a sensor (hand position sensor; col. 7, par. 2) arranged to be attached at one 
of a plurality of positions (different distances from the finger tip) on a subject 
for obtaining a measured value representing a physical or a physiological 
quantity of the subject (the sensor is used to determine the height of the finger 

EPO Form 2906 01.91 TRI 
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with respect to the heart, thus by holding the finger vertically at a 
predetermined height, the distance of the sensor from the finger tip can be 
determined, this being the physical quantity), and 

- means for determining the position of the sensor on the subject (the position 
determined above) by analyzing a signal from the sensor for features that are 
position dependent (the pressure in case of the saline-filled tube), and 

- means for deriving a subject-related value (the position determined above) 
from the measured value in dependence on the position of the sensor on the 
subject (inherently). 

4.2 The same argumentation applies with respect to D2, using the position on the 
arm instead of the finger. 

4.3 The subject-matter of claim 1 and claim 15 mutatis mutandis is therefore not 
new (Article 54(1) and (2) EPC). 

5 Amended claims may not relate to unsearched subject-matter which does not 
combine with the originally claimed invention to form a single general 
inventive concept (Rule 137(4) EPC). 

It is considered that the applicant had had the opportunity to amend the claims 
under Rule 137(3) EPC, first sentence. Newly-filed claims in response to this 
or further communications need the consent of the Examining Division, see 
Rule 137(3), second sentence. In particular, the division might consider not to 
accept amendments that contain a shift in the claimed subject-matter. 

6 The applicant is requested to bring the description, in particular the statement 
of invention, into conformity with amended claims, Rule 42(1 )(c) and Art. 84 
EPC. 

7 The applicant is requested to effect the amendments by filing replacement 
pages for only those pages which have been amended. Unnecessary 
recasting of the description should be avoided. In order to facilitate the 
examination of the conformity of the amended application with the 
requirements of Article 123(2) EPC, the applicant is requested to clearly 
identify the amendments carried out, irrespective of whether they concern 
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amendments by addition, replacement or deletion, and to indicate the pas
sages of the application as filed on which these amendments are based 
(Guidelines E-11 1 ). 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- a sensor ( 6) arranged to be attached at one of a plurality of positions on a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject, 

- means for deriving a subject-related value from the measured value in 

dependence on the position of the sensor on the subject, 

characterized in the measuring system further comprising 

- means for determining the position of the sensor on the subject by analyzing 

a signal from the sensor for features that are position dependent. 

2. The measuring system (1) according to claim 1, wherein the plurality of 

positions includes at least two of the following: a wrist, a lower arm, an upper arm, a lower 

leg, an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject 

, the activity parameter comprising energy expenditure. 

4. The measuring system (1) according to claim 1, wherein the activity parameter 

20 represents a degree of activity of the body part the sensor is attached to. 

25 

5. The measuring system (1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

6. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on the position of the sensor on the subject, and the sensor is arranged 

for generating a further measured value for each quantity in the selected subset. 
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7. The measuring system (1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

8. The measuring system (1) according to claim 1, further comprising means for 

obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

10 and wherein the means for determining the position of the sensor on the subject is arranged 

for performing the determining in dependence on the measured values measured during the 

time interval. 

9. The measuring system (1) according to claim 1 or 8, wherein the means for 

15 determining the position of the sensor (6) on the subject is arranged for performing the 

determining on the basis of a predefined set of rules related to the measured value or 

measured values measured during the time interval, respectively. 

10. The measuring system (1) according to claim 8, wherein the means for 

20 determining the position of the sensor (6) on the subject comprises means for performing a 

pattern recognition of a signal derived from the measured values measured during the time 

interval. 

11. The measuring system (1) according to claim 1 or 8, further comprising means 

25 for determining that the user is performing a standardized activity, and wherein the means for 

determining the position of the sensor on the subject is arranged for using at least one 

measured value obtained from the sensor (6), the measured value relating to a time the user is 

performing the standardized activity. 

30 12. The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to the position of the sensor on the subject. 

13. The measuring system (1) according to claim 1, further comprising 
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- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

5 - means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

14. A system for determining the calorie balance of a subject, the system 

10 comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

15. A method of estimating a derived value relating to a subject, the method 

15 compnsmg 

- obtaining at least one measured value from a sensor (6) attached to the 

subject, the measured value representing a physical or a physiological quantity of the subject, 

and 

- determining the position of the sensor on the subject by analyzing a signal 

20 from the sensor for features that are position dependent, and 

- deriving the subject-related value from the measured value also in 

dependence on the position of the sensor on the subject. 
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AMENDED SET OF CLAIMS: 

1. A measuring system (1) comprising 

- a sensor ( 6) arranged to be attached at one of a plurality of positions on a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject, 

aHJ 

-------ne-afls--for--esta-l:1lci-s-hi-ng-the--pos-i-ti-o-n--o-ftl'l:e--s-e-ns0r--EH1--the--suh-j-eet,--a-ntl 

- means for deriving a subject-related value from the measured value -alse-in 

dependence on the position of the sensor on the subject_,_ 

characterized in the measuring system further comprising 

10 - means for determining the position of the sensor on the subject by analvzing 

J:!_L~ignal from the sensor for features that are position dependent. 

2. The measuring system (1) according to claim 1, wherein the plurality of 

positions includes at least two of the following: a wrist, a lower arm, an upper arm, a lower 

15 leg, an upper leg, a waist, a chest, a neck, a head. 

20 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject 

The measuring systen1 (1) according to claim 3, wherein the activity parameter 

eompri-s-e-s--comprising energy expenditure. 

-S1_. The measuring system (1) according to claim 1, wherein the activity parameter 

25 represents a degree of activity of the body part the sensor is attached to. 

The measuring system (1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 
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The measuring system (1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on the position of the sensor on the subject, and the sensor is arranged 

5 for generating a further measured value for each quantity in the selected subset. 

10 

15 

The measuring system (1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

9.,_ _____ ___,Th-e--fn-e-a-suFi-n-g--system-(-l-)---afford-i-n-g-tH--e-1-ai-m--l-,-'wh-erei-n--the--m-eans--.ffff 

determining the position of the semor on the subject is arranged for performing the 

d-et-e-r-n1-i-t1tfl:g--i-n--d-er3-eHd-eH0e-oo--the-m-easur-et-i--valu-e-.-

The measuring system (1) according to claim 9-1, further comprising means for 

obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

and wherein the means for determining the position of the sensor on the subject is arranged 

20 for performing the determining in dependence on the measured values measured during the 

time interval. 

The measuring system (1) according to claim 9-l_or -l-08_, wherein the means 

for determining the position of the sensor (6) on the subject is arranged for performing the 

25 determining on the basis of a predefined set of rules related to the measured value or 

measured values measured during the time interval, respectively. 

RJ_Q. The measuring system (1) according to claim -±-0_8, wherein the means for 

determining the position of the sensor (6) on the subject comprises means for performing a 

30 pattern recognition of a signal derived from the measured values measured during the time 

interval. 

gJ_J_. The measuring system (1) according to claim 9-l_or -l-08_, further comprising 

means for determining that the user is performing a standardized activity, and wherein the 
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means for determining the position of the sensor on the subject is arranged for using at least 

one measured value obtained from the sensor ( 6), the measured value relating to a time the 

user is performing the standardized activity. 

14. The measuring system ( 1) according to claim 13, ..,vherein the means for 

det-c-Fm-i-t=ri-Hg--th-a-t--tlte--Hs-e-r--i-s--perfon=rti-n-g--a--standafdi..z-ed--ae-ti-vi-t-y--i-s--airn-n-ge-d-.fe-r--peFfHrn:J:tng--th-e 

determining in dependence on at lea:-.t one measured value. 

l§+-.------>The--me-as-m'i-n-g--s-ystem{l}-ae-cor-din-g--tH--daim--B-,--fort~-r--e-01::ntH'isi-ng--a--us-er 

interface for receiving input fi:·om a usef to indicate when the subject is peFforming the 

s-t-aB:d-ardiz-c-d-ae-t-ivi-ty: 

The measuring system (1) according to claim 1, further comprising a user 

interface for receiving input from a user related to the position of the sensor on the subject. 

The measuring system (1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

20 predetermined activity in a predetermined manner, 

25 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

-18. The-measuri-Hg--sy-s-t-em-f-H--a-c-eord-i-Hg--t-o--e-1-aim---l-+,--wher-c-iH--the--mea-n-s--for 

establishing that the subject is perfonning the prcdetennined activity is aiTanged for 

e-s-t-ahli-s-h-iHg--that--the--suh-j-e-et--is--perforn:J:-i-ng--a-t--l-c-as-t--oB:e--of-a--p-Fe-dc-tem1-in-c-d-nu-mber--of 

predetennined activitles. 

30 19. /',._ mea:mring system (1) according to claim 1, fuiiher comprising a forther 

sensBF--anange-d--te--13e--att:a-c-h-ed--t-o-the--sH13j-e-0-t--for--obta-i-H-i-ng--a--furt-her--nte-as1t1-c-d-v-a-l-u-e 

representing a further physical or phy:-.iological quantity of the :mbject, and v,-herein the 

means fi.)f deriy]ng the subject rnlated value is ammged fof deri..,1lng the measured value also 

i-n--dc-p-cn-d.-en-ee--on---t-he--fo1the-F-mea-s-ured--va-lu-e:-
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A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

5 expenditure. 

A method of estimating a derived value relating to a subject, the method 

compnsmg 

- obtaining at least one measured value from a sensor (6) attached to the 

10 subject, the measured value representing a physical or a physiological quantity of the subject, 

and 

- establishing determining_the position of the sensor on the subject __ b_y 

analvzing a signal from the sensor for features that are position dependent, and 

- deriving the subject-related value from the measured value also in 

15 dependence on the position of the sensor on the subject. 
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Detection and compensation method for monitoring the place of activity on the body 

FIELD OF THE INVENTION 

The invention relates to a measuring system comprising 

- a sensor arranged to be attached to a subject for obtaining a measured value 

representing a physical or a physiological quantity of the subject, and 

- means for deriving a subject-related value from the measured value. 

The invention also relates to a system for determining the calorie balance of a 

subject, and to a method of estimating a subject-related derived value. 

BACKGROUND OF THE INVENTION 

Overweight and obesity are growing problems; for example over 60% of the 

American population can be classified as overweight or obese. Weight gain occurs when a 

human has a higher energy intake (food) than energy expenditure (resting metabolic rate+ 

activity). Since this unbalance causes the weight gain problem, many weight loss programs 

require that users log the food consumed and activities done in order to estimate the calorie 

15 balance. 

Tables and equations exist for converting nutrition values and activities into 

calorie intake and expenditure, respectively. However, manual calorie counting is a 

cumbersome process requiring knowledge, time, effort, recording and discipline. Thus, 

calorie logging is a problem for many people and hence it is a challenge for researchers to 

20 find a solution therefore. 

In US patent application publication US2003/0065257, a combination of a diet 

and activity-monitoring device is described for monitoring both the consumption and activity 

of the subject. Such a monitoring device includes a body activity monitor for monitoring the 

body activity of the subject. The body activity monitor is operable to output a signal 

25 indicative of the subject's body activity. An activity calculator may also be provided, which 

receives the activity indicative signal and determines body activity level and/or energy 

expenditure for the subject. The monitoring device may take the form of a wristwatch-style 

device or a belt or clothing-mounted monitor. The monitoring device may comprise a heart 

rate monitor. The heart rate of the subject increases with activity and decreases when the 
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subject is resting. The activity monitor may be calibrated using an indirect calorimeter. The 

heart rate sensor may be part of the wristwatch-style activity monitor, or it may be provided 

as a separate unit, for example in the form of a chest-strap, which communicates with the 

activity monitor. 

The activity monitor may alternatively comprise a motion sensor such as a 

mechanical pendulum or a single or multi-axis accelerometer. An accelerometer is preferred 

since it may provide information on body movement as well as the direction and intensity of 

the movement. The motion sensor may form part of the wristwatch or belt or clothing

mounted monitoring device or may be part of a separate accessory that communicates with 

10 the monitoring device. The body activity monitor may be calibrated to determine activity-

related energy expenditure using an indirect calorimeter. 

As another alternative, the body activity monitor may include multiple modes 

for recording a variety of activities, such as swimming, biking, and use of stationary exercise 

equipment. The subject presses a start button and the body activity monitor will record the 

15 duration of the activity. 

Furthermore, the monitoring device also preferably includes a consumption 

notation control for use by the subject to indicate when the subject consumes food. The body 

activity monitor and the consumption notation control may take a variety of forms. It may 

include a GPS antenna to determine the position of the subject using GPS signals. It may 

20 combine a time-indicative signal with the GPS signals to determine changes in position of the 

subject as well as the rate of change in position. This allows determination of movement or 

body activity. The device may be calibrated to determine caloric expenditure from the 

measured body activity. 

Moreover, a position and/or activity discriminator may be included in or 

25 communicating with the body activity monitor. The discriminator functions to determine the 

position and/or activity of the subject by determining the proximity of the subject to various 

devices and locations, such as exercise equipment and buildings. For example, it may be 

determined that the subject is close to running shoes to discriminate the activity of running. 

In a more advanced configuration, proximity to running shoes may be combined with GPS 

30 signals, heart rate sensor and/or motion sensor output to allow the activity calculator to 

determine the type of activity being performed, the duration of the activity, and the intensity 

of the activity. 
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When the user uses the system for the first time, he or she may designate 

certain movement patterns as correlating with certain activities. This will aid to calibrate the 

activity monitor. 

Each of the described activity monitors and sensors is designed to be placed on 

5 a single position on the body. Bodily signals such as acceleration and ECG signals, are 

measured local to the position where the sensor is attached to the object. For example, 

acceleration measured by an accelerometer on the wrist includes motion of the arm, which is 

not detected by an accelerometer mounted on the waist. 

The existing activity monitors, including for example a wrist strap or a waist 

10 belt, are often designed to be worn on one place on the body. The existing activity monitor is 

calibrated such that it provides accurate results if it is attached at a predefined location on the 

body. If the activity monitor is attached at a different location, the measured activity may be 

less accurate. If the activity monitor is not attached at the reference position, errors exceeding 

5% in the estimation of energy expenditure may occur. This amounts to an error exceeding 

15 approximately 100 kilocalories per day. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a measuring system that yields a 

more accurate estimate of a parameter relating to a subject. 

20 According to the invention, this object is achieved in that 

25 

- the sensor is arranged to be attached at one of a plurality of positions on the 

subject, 

- the measuring system further comprises means for c:-.tablishing determining 

the position of the sensor on the subject bv analvzing a signal from the sensor for features 

that are position dependent, and 

- the means for deriving the subject-related value is arranged for deriving the 

subject-related value also in dependence on the position of the sensor on the subject. 

With these provisions, the accuracy of the derived value is guaranteed for any 

of a plurality of positions on the body. The subject may attach the sensor at any preferred 

30 position on the body, and can preferably attach it at a different position whenever he or she 

desires to do so. 

Subjects may have different preferences where they prefer wearing the sensor, 

and the same subject may prefer wearing the sensor at different locations, depending on for 

example the location of the subject, the local weather, or the activity the subject is 
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performing at any given time. Advantageously, a plurality of sensors are attached at different 

positions on the subject and the means for deriving the subject-related value is arranged for 

combining the respective obtained measured values in order to increase the accuracy of the 

derived value. 

It is noted that US 5 111 826 discloses a blood pressure sensor that is worn on 

one's fingertip and that has a hand position sensor. The hand position sensor measures the 

difference in height between the hand and the heart to correct the readings from the blood 

pressure sensor for hand-to-heart differences, whichdifferences directlv correspond to 

differences between finger and heart blood pressure. Document EP 1 254 629 discloses an 

electronic sphygmomanometer for measuring blood pressure that is worn on one's wTist and 

has gravitational acceleration sensors to determine altitude differences between the heart and 

the pressure reference position of the sphygrnornanometer for correcting a blood pressure 

value. 

The invention is particularly suitable for determining a derived value relating 

15 to a human or an animal. 

According to an aspect of the invention, the plurality of positions includes at 

least two of the following: a wrist, a lower arm, an upper arm, a lower leg, an upper leg, a 

waist, a chest, a neck, a head. This allows for an especially flexible use of the activity 

monitor, because the positions mentioned are especially well suited for measuring the activity 

20 of the subject, and they are particularly convenient for wearing a sensor device. 

According to another aspect of the invention, the derived value comprises an 

activity parameter of the subject. With this aspect, the measuring system becomes an activity 

monitor that enables to monitor the degree of activity performed by the subject. Other 

possible derived values include a temperature value or an ECG value that is automatically 

25 compensated for by the location of the sensor. Advantageously, the position of the sensor on 

the subject is established in dependence on an accelerometer measurement and a temperature 

or ECG value is compensated for in dependence on the established position. 

According to an aspect of the invention, the activity parameter comprises 

energy expenditure. This makes the activity monitor particularly suitable for use in weight 

30 management. 

According to another aspect of the invention, the activity parameter represents 

the degree of activity of the body part the sensor is attached to. When the position of the 

sensor on the subject is known, it becomes possible to monitor activity parameters related to 

a specific body part. For example, if the sensor is attached to the arm, the activity monitor 
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can track energy expenditure, and in addition can track local acceleration of the arm. For 

example, with additional information provided by fitness equipment, the forces applied to the 

arm can be estimated and combined with acceleration information provided by the sensor to 

obtain local energy expenditure. This enables subjects to optimize a training schedule to train 

5 a specific body part. Also, if a predefined safety limit is exceeded, this can be provided as 

feedback to the user to avoid potentially dangerous situations. 

According to an aspect of the invention, the measured value comprises at least 

one of temperature, ECG, or acceleration, in particular tri-axial acceleration. These examples 

of measured values are correlated with activity. 

10 According to another aspect of the invention, the system further comprises 

means for selecting a subset of a predefined set of further physical and/or physiological 

quantities of the subject in dependence on the position of the sensor on the subject, and the 

sensor is arranged for generating a further measured value for each quantity in the selected 

subset. The subset may contain zero or more further physical and/or physiological quantities 

15 of the subject, for example temperature, ECG, or acceleration. This aspect allows the system 

to generate measurements that are particularly relevant to the body part the sensor is attached 

to. For example, a temperature measurement may provide relevant information when the 

temperature sensor is attached to the trunk of the body, and not when it is attached to, for 

example, an ankle. The system can take this into account for example by disregarding, or 

20 compensating, temperature measurement if the sensor is attached to an ankle. Further 

physical and/or physiological quantities, such as heart rate or temperature, can be used 

alongside for example a derived activity parameter in various health applications. 

According to another aspect of the invention, the system further comprises 

- means for converting the measured value into an estimated measured value 

25 related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

This aspect allows the measuring system to accurately measure, for example, 

an activity parameter with the sensor at one of a plurality of positions on the subject, even if 

30 the measuring system is calibrated for only a single reference position, because the deviation 

of the measured value caused by wearing the activity monitor at a different position is 

compensated for. The accuracy may be increased even further by calibrating a plurality of 

reference positions. In case a plurality of reference positions is calibrated, and the sensor is 

attached at a position that is not a reference position, the means for converting can 
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compensate the measured value with respect to the nearest reference position or with respect 

to a weighted average of reference positions, thereby increasing the accuracy further. 

Another aspect of the fovention is characterized in that the means for 

d-e-teH'ni-n-i-n-g-the--1msi-tion--0.:f-t:l1-e--s-e-n-sHF-EHJ--t-h-e--sub-jec-t-i-s--,H'rn-n-ge-d-.:J:BF-det:e-Fm-ini-Hg--th-e--r3ooi-ti-Hfl 

in dependence on the measured value. This allov,rs the semor to be attached at different 

r3ooi-t+Hfls--oo--the-s-l¾hj-e-et,--witheu-t--an-y--ad-diti-e-nal--H-s-ef'--i-nt-ernc-ti-e-n--tH--i-n-di-e-at:e--the--ac-tua-l--pHs-itiofl 

of the device. 

According to another aspect of the invention, it further comprises means for 

obtaining from the sensor a plurality of measured values measured during a time interval, and 

10 wherein the means for determining the position of the sensor on the subject is arranged for 

determining the position in dependence on the measured values measured during the time 

interval. This allows the position of the sensor to be determined in an especially reliable 

manner. 

According to another aspect of the invention, the means for determining the 

15 position of the sensor on the subject is arranged for determining the position on the basis of a 

predefined set of rules related to the measured value or measured values measured during the 

time interval, respectively. A set of rules, preferably part of a rule-based system, possibly 

making use of fuzzy logic, is particularly suited for determining the position of the sensor. 

According to another aspect of the invention, the means for determining the 

20 position of the sensor on the subject comprises means for performing a pattern recognition of 

a signal derived from the measured values measured during the time interval. A pattern 

recognition means is especially favorable to achieve a high reliability in establishing the 

position of the sensor on the subject. 

According to an aspect of the invention, it further comprises means for 

25 determining that the user is performing a standardized activity, and the means for 

determining the position of the sensor on the subject is arranged for using at least one 

measured value obtained from the sensor, the measured value relating to a time the user is 

performing the standardized activity. This allows the activity monitor to determine the 

position of the device on the body with greater certainty. Preferably, the standardized activity 

30 has a repetition pattern with a cycle time of, for example, 1 to 2 seconds and the standardized 

activity is performed for at least five cycles. 

According to another aspect of the invention, the means for establishing that 

the user is performing a standardized activity is arranged for establishing the activity in 
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dependence on at least one measured value. This increases the accuracy and reduces the 

amount of required user interaction. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user for indicating when the subject is performing the standardized activity. 

5 This allows a very economical implementation of the activity monitor. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user related to the position of the sensor on the subject. This allows a very 

economical implementation of the activity monitor. 

Another aspect of the invention further comprises 

10 - means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

15 the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

If the sensor position and the type of activity are known, the actual body 

movements can be compared to movements that are "optimal" for that particular activity. 

This translates into a measure of efficiency and proficiency in the selected activity. For 

20 example, inexperienced runners have a larger vertical acceleration component than 

experienced runners. Optimal movement patterns can be looked up in a database with key 

(desired activity, body part), and a pattern-matching technique can be used to determine how 

the actual pattern compares to the optimal pattern. Moreover, suggestions to change 

movement patterns of the specific body part can be given, such as for example, "when 

25 striking a ball with a racket, try to move in a continuous circular motion, and do not stop the 

motion after impact, to maximize acceleration of the ball upon impact". Alternatively, 

movements associated with health problems such as a baseball-arm, can be detected and 

feedback can be provided about the undesired movements. 

According to another aspect of the invention, the means for establishing that 

30 the subject is performing the predetermined activity is arranged for establishing that the 

subject is performing at least one of a predetermined number of predetermined activities. 

This allows the activity monitor to distinguish between a plurality of activities of the subject, 

so that feedback can be provided in relation to the established activity. 
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According to another aspect of the invention, it further comprises a further 

sensor arranged to be attached to the subject for obtaining a further measured value 

representing a further physical or physiological quantity of the subject, and wherein the 

means for deriving the subject-related value is arranged for deriving the measured value also 

5 in dependence on the further measured value. Advantageously, a plurality of sensors are 

attached at different positions on the subject and the means for deriving the subject-related 

value is arranged for combining the respective obtained measured values in order to increase 

the accuracy of the derived value. Advantageously, the sensors communicate with each other 

or with a central unit, for example by means of a wireless or wired connection, for 

10 coordinated processing of the obtained measured values. 

The system for determining the calorie balance of a subject according to the 

invention is characterized in that it comprises the activity monitor set forth, means for 

monitoring food consumption, and means for deriving the calorie balance using the derived 

energy expenditure. This system can provide accurate calorie balance because the activity 

15 parameter is determined with a high degree of accuracy. 

20 

The method according to the invention is characterized in that 

- the method further comprises the step of determining the position of the 

sensor on the subject bv analyzing a signal from the sensor for features that are position 

dependent, and 

- the step of deriving the subject-related value is performed also in dependence 

on the position of the sensor on the subject. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the method of the invention will be further 

25 elucidated and described with reference to the drawing, in which: 

Figs. 1 A,B,C,D show sketches of a device with attachment means that can be 

attached at several positions on a subject. 

Fig. 2 shows an activity monitor with user interface. 

Fig. 3 shows an activity monitor comprising a device with a sensor connected 

30 to a separate unit by means of a wireless link. 

Fig. 4 shows a diagram of an embodiment of the method according to the 

invention. 

Figs. 5 A,B show diagrams of embodiments of the measuring method 

according to the invention including the compensation method according to the invention. 
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Fig. 6 shows a diagram of an embodiment of the method according to the 

invention including the method according to the invention to determine the position of the 

sensor on the subject. 

Fig. 7 shows a diagram of an embodiment of the method according to the 

5 invention including the compensation initialization method according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure IA shows an activity monitor 1 comprising a sensor 6 (shown in dotted 

lines), a display 10, and strap attachment means 5. The activity monitor 1 further comprises a 

10 microprocessor (not shown) for computing and displaying an activity parameter. The sensor 

6 can comprise a single-axial or multi-axial accelerometer, a temperature sensor, an electrical 

sensor for measuring electrical body signals such as the ECG signal, a heart rate sensor, a 

pedometer, a global or local positioning system, or any other type of sensor. Such sensors are 

known to the skilled artisan. Figure 1B shows the activity monitor 1, fixed to a short strap 2 

15 with a buckle 4, and Figure IC shows the activity monitor 1 fixed to a long strap 3. The short 

strap 2 is suitable for attaching the activity monitor to a wrist or ankle, while the long strap 3 

is suitable for attaching the activity monitor to a waist or chest. Figure ID shows a side view 

of the activity monitor illustrating a clip 9 fixed to the back of the activity monitor, making it 

possible to attach the activity monitor to clothing. The activity monitor with accessories as 

20 shown can be attached at one of a plurality of positions on a subject. The display 10 can be a 

touch-screen display for having a subject provide input to the activity monitor. 

Figure 2 shows an activity monitor 20 with at least one button 21,22, a display 

23, and a sensor 24. The button can be used for receiving input from a user. Preferably, more 

buttons are provided to make it easier for the subject to provide different kinds of input to the 

25 activity monitor. 

Figure 3 shows an activity monitor comprising a device 30 with a sensor 33. 

The device 30 does not have any buttons or display. The device 30 has means to 

communicate with a separate unit 31, preferably using a wireless link 32 such as WIFI or 

Bluetooth. The separate unit 31 is used to control the device 30. The separate unit 31, for 

30 example a personal computer or a personal digital assistant, comprises a microprocessor (not 

shown) for processing the information gathered by the device 30 by means of sensor 33. The 

separate unit 31 further comprises means for receiving user input and communicating the 

processed information to a user. 
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Figure 4 shows an embodiment of the method according to the invention for 

activity monitoring applicable to the case where the sensor 6 is attached at a reference 

position. In step 100, the sensor 6 delivers a measurement value at the reference position. 

Preferably, the sensor 6 is a tri-axial accelerometer, and the measurement value is a triple 

5 containing acceleration information in X, Y, and Z-direction. In step 101, the activity monitor 

computes the corresponding activity parameter, for example energy expenditure. For a tri

axial accelerometer attached to the back of the waist, a method to compute the corresponding 

energy expenditure is disclosed in "Daily physical activity, energy expenditure and physical 

fitness; assessment and implications" by Guy Plasqui, Ph.D. thesis, Maastricht University, 

10 2004, referred to hereinafter as "Plasqui". The back of the waist is near the center of the body 

and a tri-axial accelerometer attached thereto provides a good estimation of overall 

movements. 

Figure SA shows an example of embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 

15 position on the subject that is not a reference position. In step 105, the sensor 6 delivers a 

measurement value measured at the position where the sensor is attached. After this, in step 

106, the measurement value is compensated for the difference of the value at the position the 

sensor 6 is attached and the corresponding value at the reference position. After this, in step 

108, the activity parameter, in this case energy expenditure, is computed using the method of 

20 computing the corresponding energy expenditure disclosed in Plasqui. The compensation 

method of step 106, in a very simple version, in this embodiment can be expressed as: 

where Xraw represents the measured value at the position where the sensor 6 is attached, 

Xcorrected is the corrected measured value, and a and b are compensation constants that have 

25 been stored in a compensation database 107 as part of an initialization procedure. In a 

multivariate system, where the measurement value comprises a tuple, for example the X, Y, 

and Z-components measured by a tri-axial accelerometer, the compensation method can be 

expressed as: 

30 where xr aw', 1 f a'w ·, •2 t-1 w , N represent the N components of the measurement value tuple; 

xcorrected,i represents the i-th component of the corrected measurement value tuple 

(xcorrect~d, 1 t6rrettect·,2·co-ttected, N)' and a; and bi,} ' for i, l= ,j2 -~.' N' are compensation 
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constants that have been stored in a compensation database 107 as part of an initialization 

procedure. This example of a compensation method is particularly easy to implement. Other, 

potentially more flexible compensation methods are easily conceivable. Such methods 

include higher order polynomials, generalized linear models, other statistical methods, 

5 artificial neural networks, and fuzzy logic methods. 

Figure 5B shows an alternative embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 

position on the subject that is not a reference position. In step 110, the sensor 6 delivers a 

measurement value measured at the position where it is attached. After this, in step 111, the 

10 activity parameter, in this case energy expenditure, is computed using the method of 

computing the corresponding energy expenditure disclosed in Plasqui. Finally, in step 112 the 

computed energy expenditure is compensated for the difference of the energy expenditure as 

computed from the value measured at the position where the sensor 6 is attached and the 

"real" energy expenditure that would have been obtained if the sensor had been attached at 

15 the reference position. The compensation method, which is similar to the compensation 

method appearing in the embodiment according to Figure SA, makes use of the information 

stored in the compensation database 113. 

Figure 6 shows a diagram of an embodiment of a method of determining the 

position on the subject where the sensor 6 is attached and of computing the activity 

20 parameter, regardless of where the sensor was attached. In step 115, the measured value or a 

sequence of measured values is obtained from the sensor 6. Next, the position on the body is 

determined in step 116, using information from a feature database 117. To determine the 

position of the sensor 6 on the body, the signal from the sensor is analyzed for features that 

are position-dependent. Also, the subject is instructed to perform predefined standardized 

25 activities, such as walking, sitting, and standing, preferably for about 20 seconds each. 

Alternatively, the user can provide the activity monitor with input to indicate when he or she 

performs a standardized activity, and possibly, which standardized activity he or she 

performs. Combinations of the values during the standardized activities or the absolute 

measured values are used to determine the position of the sensor 6 on the subject. Thereto, a 

30 number of predefined rules are used. These rules can be in the form of "if. .. then" rules. An 

example of such a rule is: "if the measured value during walking is in the range of A to B 

times higher than during sitting, the sensor 6 is positioned on the lower arm", where A and B 

are constants stored in the feature database 117. Another example of such a rule is: "if the 

measured value during walking is in the range of C to D, the sensor 6 is positioned on the 
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leg", where C and D are constants stored in the feature database 117. The rules can also be 

implemented in terms of fuzzy logic rules. Other ways to provide a set of rules, including for 

example neural network methods and logic programming, are obvious to the skilled artisan. 

In a preferred embodiment, the position of the sensor 6 on the subject is determined by means 

5 of pattern recognition. The pattern recognition can be performed for example by correlating a 

signal obtained from the sensor with a signal stored in the feature database 117. The pattern 

recognition can be performed in the time domain, the frequency domain, or another domain, 

preferably a time-frequency domain such as a wavelet domain. Pattern recognition can be 

performed in many ways known to the skilled artisan. For example, techniques used in 

10 speech recognition can be applied. 

After the position of the sensor 6 on the subject has been determined in step 

116, and the position is not a reference position (step 118, branch 122), in step 119 the 

measured value is compensated for by the difference between the value at the position at 

which the sensor is attached and the corresponding value at a reference position, making use 

15 of the information in a compensation database 120, in a way similar to the embodiment 

according to Figure SA. Finally, in step 121 the activity parameter is computed from the, 

possibly compensated, measured value, in a way similar to the embodiment according to 

Figure 5. 

In another embodiment, the measured value is first converted to an activity 

20 parameter, and the activity parameter is used to determine the position of the sensor 6 on the 

subject in a way similar to what is described above. In that case, after the position has been 

determined, the computed activity parameter is compensated for the difference between the 

computed activity parameter and the corresponding activity parameter computed from a 

value measured at a reference position, while information stored in a compensation database 

25 is made use of in a way similar to the embodiment according to Figure 5B. It is also possible 

to use other quantities relating to measured values obtained from the sensor 6, in the step to 

determine the position 116 and/or in the step to compensate for the difference 119. 

Figure 7 shows a diagram of an embodiment of an initialization procedure for 

the compensation database. In this embodiment, a sequence of steps is performed iteratively. 

30 As a first step 130, i and} are both initialized to 1. Each iteration starts with step 131 

comprising an instruction to the subject to perform predefined activity i. The instruction can 

comprise a spoken instruction to walk, sit, or stand, or it can for example comprise showing 

the activity on a display for a predefined duration. Then, in step 132 the subject performs the 

predefined activity i, while the sensor 6 attached at position} on the subject measures a 
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physical value, in this case tri-axial acceleration, in step 133. Next, in step 134 the essential 

features are extracted from the measured value signal and stored in a feature database 135. 

These essential features may comprise decision rules or constants that are part of decision 

rules, similar to the constants A, B, C, and D appearing in the description of the embodiment 

5 according to Figure 6. Similarly, essential signal patterns can be stored in the time domain, 

frequency domain, time-frequency domain, or any other domain or combination of domains. 

Simultaneously, if position j is not a reference position (step 136, branch 145), in step 13 7 

compensation parameters describing the difference between the measured value at the 

position of the sensor 6 on the subject and the corresponding value at a reference position are 

10 determined and stored in a compensation database 138. These compensation parameters may 

comprise constants appearing in the compensation method, similar to the constants a, b, a;, 

and b. . occurring in the description of the embodiment according to Figure SA. 
l,j 

To conclude an iteration, i is increased in step 139, and if i is smaller than or 

equal to the number of predefined activities (step 140, branch 147), the iteration steps are 

15 repeated; otherwise,} is increased in step 141, and ifj is smaller than or equal to the 

predefined number of positions (step 142, branch 148), i is set to 1 in step 143 and the 

iteration steps are repeated. Ifj is greater than the predefined number of positions (step 142, 

branch 149), the initialization procedure is finished. 

In general, this sequence could be paralleled further, for example by using a 

20 plurality of sensors 6 to measure the value at a plurality of positions on the subject 

simultaneously. In this embodiment, the steps of extracting compensation parameters and 

extracting essential signal features are performed in parallel. However, they can also be 

performed sequentially. In an alternative embodiment, the activity parameter is computed 

after the sensor 6 has delivered the signal in step 133, and before extracting essential features 

25 in step 134 and determining compensation parameters in step 13 7. It is also possible to 

compute at least one derived quantity from the values measured by the sensor 6, and perform 

the steps of extracting essential features and determining compensation parameters based on 

the derived quantity. 

In another embodiment, the initialization of the compensation database and the 

30 feature database are performed on the basis of a population of subjects. All subjects are asked 

to perform the standardized activities, the measured values are obtained from the sensor 6 at 

multiple positions on the subject, and after the data of all subjects have been collected and 

stored in an intermediate database, the compensation database and the feature database are 
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filled with values that are representative of the population. This embodiment has the 

advantage that the activity monitor needs to be initialized only once, possibly by the 

manufacturer, and after that an unlimited number of activity monitors can be produced using 

the same database values. 

It will be appreciated that the invention also extends to computer programs, 

particularly computer programs on or in a carrier, adapted for putting the invention into 

practice. The program may be in the form of source code, object code, a code intermediate 

source and object code such as partially compiled form, or in any other form suitable for use 

in the implementation of the method according to the invention. The carrier may be any 

10 entity or device capable of carrying the program. For example, the carrier may include a 

storage medium, such as a ROM, for example a CD ROM or a semiconductor ROM, or a 

magnetic recording medium, for example a floppy disc or hard disk. Further, the carrier may 

be a transmissible carrier such as an electrical or optical signal, which may be conveyed via 

electrical or optical cable or by radio or other means. When the program is embodied in such 

15 a signal, the carrier may be constituted by such cable or other device or means. Alternatively, 

the carrier may be an integrated circuit in which the program is embedded, the integrated 

circuit being adapted for performing, or for use in the performance of, the relevant method. 

A measuring system comprises a sensor arranged to be attached to a subject 

for obtaining a measured value representing a physical or a physiological quantity of the 

20 subject. The measuring system further comprises means for deriving a subject-related value 

from the measured value. The sensor is arranged to be attached at one of a plurality of 

positions on the subject. The measuring system further comprises means for establishing the 

position of the sensor on the subject. The means for deriving the subject-related value is 

arranged for deriving the subject-related value also in dependence on the position of the 

25 sensor on the subject. 

It should be noted that the above-mentioned embodiments illustrate rather than 

limit the invention, and that those skilled in the art will be able to design many alternative 

embodiments without departing from the scope of the appended claims. In the claims, any 

reference signs placed between parentheses shall not be construed as limiting the claim. Use 

30 of the verb "to comprise" and its conjugations does not exclude the presence of elements or 

steps other than those stated in a claim. The article "a" or "an" preceding an element does not 

exclude the presence of a plurality of such elements. The invention may be implemented by 

means of hardware comprising several distinct elements, and by means of a suitably 

programmed computer. In the device claim enumerating several means, several of these 
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means may be embodied by one and the same item of hardware. The mere fact that certain 

measures are recited in mutually different dependent claims does not indicate that a 

combination of these measures cannot be used to advantage. 
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Detection and compensation method for monitoring the place of activity on the body 

FIELD OF THE INVENTION 

The invention relates to a measuring system comprising 

- a sensor arranged to be attached to a subject for obtaining a measured value 

representing a physical or a physiological quantity of the subject, and 

- means for deriving a subject-related value from the measured value. 

The invention also relates to a system for determining the calorie balance of a 

subject, and to a method of estimating a subject-related derived value. 

BACKGROUND OF THE INVENTION 

Overweight and obesity are growing problems; for example over 60% of the 

American population can be classified as overweight or obese. Weight gain occurs when a 

human has a higher energy intake (food) than energy expenditure (resting metabolic rate+ 

activity). Since this unbalance causes the weight gain problem, many weight loss programs 

require that users log the food consumed and activities done in order to estimate the calorie 

15 balance. 

Tables and equations exist for converting nutrition values and activities into 

calorie intake and expenditure, respectively. However, manual calorie counting is a 

cumbersome process requiring knowledge, time, effort, recording and discipline. Thus, 

calorie logging is a problem for many people and hence it is a challenge for researchers to 

20 find a solution therefore. 

In US patent application publication US2003/0065257, a combination of a diet 

and activity-monitoring device is described for monitoring both the consumption and activity 

of the subject. Such a monitoring device includes a body activity monitor for monitoring the 

body activity of the subject. The body activity monitor is operable to output a signal 

25 indicative of the subject's body activity. An activity calculator may also be provided, which 

receives the activity indicative signal and determines body activity level and/or energy 

expenditure for the subject. The monitoring device may take the form of a wristwatch-style 

device or a belt or clothing-mounted monitor. The monitoring device may comprise a heart 

rate monitor. The heart rate of the subject increases with activity and decreases when the 
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subject is resting. The activity monitor may be calibrated using an indirect calorimeter. The 

heart rate sensor may be part of the wristwatch-style activity monitor, or it may be provided 

as a separate unit, for example in the form of a chest-strap, which communicates with the 

activity monitor. 

The activity monitor may alternatively comprise a motion sensor such as a 

mechanical pendulum or a single or multi-axis accelerometer. An accelerometer is preferred 

since it may provide information on body movement as well as the direction and intensity of 

the movement. The motion sensor may form part of the wristwatch or belt or clothing

mounted monitoring device or may be part of a separate accessory that communicates with 

10 the monitoring device. The body activity monitor may be calibrated to determine activity-

related energy expenditure using an indirect calorimeter. 

As another alternative, the body activity monitor may include multiple modes 

for recording a variety of activities, such as swimming, biking, and use of stationary exercise 

equipment. The subject presses a start button and the body activity monitor will record the 

15 duration of the activity. 

Furthermore, the monitoring device also preferably includes a consumption 

notation control for use by the subject to indicate when the subject consumes food. The body 

activity monitor and the consumption notation control may take a variety of forms. It may 

include a GPS antenna to determine the position of the subject using GPS signals. It may 

20 combine a time-indicative signal with the GPS signals to determine changes in position of the 

subject as well as the rate of change in position. This allows determination of movement or 

body activity. The device may be calibrated to determine caloric expenditure from the 

measured body activity. 

Moreover, a position and/or activity discriminator may be included in or 

25 communicating with the body activity monitor. The discriminator functions to determine the 

position and/or activity of the subject by determining the proximity of the subject to various 

devices and locations, such as exercise equipment and buildings. For example, it may be 

determined that the subject is close to running shoes to discriminate the activity of running. 

In a more advanced configuration, proximity to running shoes may be combined with GPS 

30 signals, heart rate sensor and/or motion sensor output to allow the activity calculator to 

determine the type of activity being performed, the duration of the activity, and the intensity 

of the activity. 
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When the user uses the system for the first time, he or she may designate 

certain movement patterns as correlating with certain activities. This will aid to calibrate the 

activity monitor. 

Each of the described activity monitors and sensors is designed to be placed on 

5 a single position on the body. Bodily signals such as acceleration and ECG signals, are 

measured local to the position where the sensor is attached to the object. For example, 

acceleration measured by an accelerometer on the wrist includes motion of the arm, which is 

not detected by an accelerometer mounted on the waist. 

The existing activity monitors, including for example a wrist strap or a waist 

10 belt, are often designed to be worn on one place on the body. The existing activity monitor is 

calibrated such that it provides accurate results if it is attached at a predefined location on the 

body. If the activity monitor is attached at a different location, the measured activity may be 

less accurate. If the activity monitor is not attached at the reference position, errors exceeding 

5% in the estimation of energy expenditure may occur. This amounts to an error exceeding 

15 approximately 100 kilocalories per day. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a measuring system that yields a 

more accurate estimate of a parameter relating to a subject. 

20 According to the invention, this object is achieved in that 

- the sensor is arranged to be attached at one of a plurality of positions on the 

subject, 

- the measuring system further comprises means for determining the position 

of the sensor on the subject by analyzing a signal from the sensor for features that are 

25 position dependent, and 

- the means for deriving the subject-related value is arranged for deriving the 

subject-related value also in dependence on the position of the sensor on the subject. 

With these provisions, the accuracy of the derived value is guaranteed for any 

of a plurality of positions on the body. The subject may attach the sensor at any preferred 

30 position on the body, and can preferably attach it at a different position whenever he or she 

desires to do so. 

Subjects may have different preferences where they prefer wearing the sensor, 

and the same subject may prefer wearing the sensor at different locations, depending on for 

example the location of the subject, the local weather, or the activity the subject is 
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performing at any given time. Advantageously, a plurality of sensors are attached at different 

positions on the subject and the means for deriving the subject-related value is arranged for 

combining the respective obtained measured values in order to increase the accuracy of the 

derived value. 

5 It is noted that US 5 111 826 discloses a blood pressure sensor that is worn on 

one's fingertip and that has a hand position sensor. The hand position sensor measures the 

difference in height between the hand and the heart to correct the readings from the blood 

pressure sensor for hand-to-heart differences, whichdifferences directly correspond to 

differences between finger and heart blood pressure. Document EP 1 254 629 discloses an 

10 electronic sphygmomanometer for measuring blood pressure that is worn on one's wrist and 

has gravitational acceleration sensors to determine altitude differences between the heart and 

the pressure reference position of the sphygmomanometer for correcting a blood pressure 

value. 

The invention is particularly suitable for determining a derived value relating 

15 to a human or an animal. 

According to an aspect of the invention, the plurality of positions includes at 

least two of the following: a wrist, a lower arm, an upper arm, a lower leg, an upper leg, a 

waist, a chest, a neck, a head. This allows for an especially flexible use of the activity 

monitor, because the positions mentioned are especially well suited for measuring the activity 

20 of the subject, and they are particularly convenient for wearing a sensor device. 

According to another aspect of the invention, the derived value comprises an 

activity parameter of the subject. With this aspect, the measuring system becomes an activity 

monitor that enables to monitor the degree of activity performed by the subject. Other 

possible derived values include a temperature value or an ECG value that is automatically 

25 compensated for by the location of the sensor. Advantageously, the position of the sensor on 

the subject is established in dependence on an accelerometer measurement and a temperature 

or ECG value is compensated for in dependence on the established position. 

According to an aspect of the invention, the activity parameter comprises 

energy expenditure. This makes the activity monitor particularly suitable for use in weight 

30 management. 

According to another aspect of the invention, the activity parameter represents 

the degree of activity of the body part the sensor is attached to. When the position of the 

sensor on the subject is known, it becomes possible to monitor activity parameters related to 

a specific body part. For example, if the sensor is attached to the arm, the activity monitor 
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can track energy expenditure, and in addition can track local acceleration of the arm. For 

example, with additional information provided by fitness equipment, the forces applied to the 

arm can be estimated and combined with acceleration information provided by the sensor to 

obtain local energy expenditure. This enables subjects to optimize a training schedule to train 

5 a specific body part. Also, if a predefined safety limit is exceeded, this can be provided as 

feedback to the user to avoid potentially dangerous situations. 

According to an aspect of the invention, the measured value comprises at least 

one of temperature, ECG, or acceleration, in particular tri-axial acceleration. These examples 

of measured values are correlated with activity. 

10 According to another aspect of the invention, the system further comprises 

means for selecting a subset of a predefined set of further physical and/or physiological 

quantities of the subject in dependence on the position of the sensor on the subject, and the 

sensor is arranged for generating a further measured value for each quantity in the selected 

subset. The subset may contain zero or more further physical and/or physiological quantities 

15 of the subject, for example temperature, ECG, or acceleration. This aspect allows the system 

to generate measurements that are particularly relevant to the body part the sensor is attached 

to. For example, a temperature measurement may provide relevant information when the 

temperature sensor is attached to the trunk of the body, and not when it is attached to, for 

example, an ankle. The system can take this into account for example by disregarding, or 

20 compensating, temperature measurement if the sensor is attached to an ankle. Further 

physical and/or physiological quantities, such as heart rate or temperature, can be used 

alongside for example a derived activity parameter in various health applications. 

According to another aspect of the invention, the system further comprises 

- means for converting the measured value into an estimated measured value 

25 related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

This aspect allows the measuring system to accurately measure, for example, 

an activity parameter with the sensor at one of a plurality of positions on the subject, even if 

30 the measuring system is calibrated for only a single reference position, because the deviation 

of the measured value caused by wearing the activity monitor at a different position is 

compensated for. The accuracy may be increased even further by calibrating a plurality of 

reference positions. In case a plurality of reference positions is calibrated, and the sensor is 

attached at a position that is not a reference position, the means for converting can 
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compensate the measured value with respect to the nearest reference position or with respect 

to a weighted average of reference positions, thereby increasing the accuracy further. 

According to another aspect of the invention, it further comprises means for 

5 obtaining from the sensor a plurality of measured values measured during a time interval, and 

wherein the means for determining the position of the sensor on the subject is arranged for 

determining the position in dependence on the measured values measured during the time 

interval. This allows the position of the sensor to be determined in an especially reliable 

manner. 

10 

15 

According to another aspect of the invention, the means for determining the 

position of the sensor on the subject is arranged for determining the position on the basis of a 

predefined set of rules related to the measured value or measured values measured during the 

time interval, respectively. A set of rules, preferably part of a rule-based system, possibly 

making use of fuzzy logic, is particularly suited for determining the position of the sensor. 

According to another aspect of the invention, the means for determining the 

position of the sensor on the subject comprises means for performing a pattern recognition of 

a signal derived from the measured values measured during the time interval. A pattern 

recognition means is especially favorable to achieve a high reliability in establishing the 

position of the sensor on the subject. 

20 According to an aspect of the invention, it further comprises means for 

determining that the user is performing a standardized activity, and the means for 

determining the position of the sensor on the subject is arranged for using at least one 

measured value obtained from the sensor, the measured value relating to a time the user is 

performing the standardized activity. This allows the activity monitor to determine the 

25 position of the device on the body with greater certainty. Preferably, the standardized activity 

has a repetition pattern with a cycle time of, for example, 1 to 2 seconds and the standardized 

activity is performed for at least five cycles. 

According to another aspect of the invention, the means for establishing that 

the user is performing a standardized activity is arranged for establishing the activity in 

30 dependence on at least one measured value. This increases the accuracy and reduces the 

amount of required user interaction. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user for indicating when the subject is performing the standardized activity. 

This allows a very economical implementation of the activity monitor. 
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Another aspect of the invention further comprises a user interface for receiving 

input from a user related to the position of the sensor on the subject. This allows a very 

economical implementation of the activity monitor. 

Another aspect of the invention further comprises 

5 - means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

10 the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

If the sensor position and the type of activity are known, the actual body 

movements can be compared to movements that are "optimal" for that particular activity. 

This translates into a measure of efficiency and proficiency in the selected activity. For 

15 example, inexperienced runners have a larger vertical acceleration component than 

experienced runners. Optimal movement patterns can be looked up in a database with key 

(desired activity, body part), and a pattern-matching technique can be used to determine how 

the actual pattern compares to the optimal pattern. Moreover, suggestions to change 

movement patterns of the specific body part can be given, such as for example, "when 

20 striking a ball with a racket, try to move in a continuous circular motion, and do not stop the 

motion after impact, to maximize acceleration of the ball upon impact". Alternatively, 

movements associated with health problems such as a baseball-arm, can be detected and 

feedback can be provided about the undesired movements. 

According to another aspect of the invention, the means for establishing that 

25 the subject is performing the predetermined activity is arranged for establishing that the 

subject is performing at least one of a predetermined number of predetermined activities. 

This allows the activity monitor to distinguish between a plurality of activities of the subject, 

so that feedback can be provided in relation to the established activity. 

According to another aspect of the invention, it further comprises a further 

30 sensor arranged to be attached to the subject for obtaining a further measured value 

representing a further physical or physiological quantity of the subject, and wherein the 

means for deriving the subject-related value is arranged for deriving the measured value also 

in dependence on the further measured value. Advantageously, a plurality of sensors are 

attached at different positions on the subject and the means for deriving the subject-related 
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value is arranged for combining the respective obtained measured values in order to increase 

the accuracy of the derived value. Advantageously, the sensors communicate with each other 

or with a central unit, for example by means of a wireless or wired connection, for 

coordinated processing of the obtained measured values. 

5 The system for determining the calorie balance of a subject according to the 

10 

invention is characterized in that it comprises the activity monitor set forth, means for 

monitoring food consumption, and means for deriving the calorie balance using the derived 

energy expenditure. This system can provide accurate calorie balance because the activity 

parameter is determined with a high degree of accuracy. 

The method according to the invention is characterized in that 

- the method further comprises the step of determining the position of the 

sensor on the subject by analyzing a signal from the sensor for features that are position 

dependent, and 

- the step of deriving the subject-related value is performed also in dependence 

15 on the position of the sensor on the subject. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the method of the invention will be further 

elucidated and described with reference to the drawing, in which: 

Figs. 1 A,B,C,D show sketches of a device with attachment means that can be 

attached at several positions on a subject. 

Fig. 2 shows an activity monitor with user interface. 

Fig. 3 shows an activity monitor comprising a device with a sensor connected 

to a separate unit by means of a wireless link. 

25 Fig. 4 shows a diagram of an embodiment of the method according to the 

invention. 

Figs. 5 A,B show diagrams of embodiments of the measuring method 

according to the invention including the compensation method according to the invention. 

Fig. 6 shows a diagram of an embodiment of the method according to the 

30 invention including the method according to the invention to determine the position of the 

sensor on the subject. 

Fig. 7 shows a diagram of an embodiment of the method according to the 

invention including the compensation initialization method according to the invention. 
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Figure IA shows an activity monitor 1 comprising a sensor 6 (shown in dotted 

lines), a display 10, and strap attachment means 5. The activity monitor 1 further comprises a 

microprocessor (not shown) for computing and displaying an activity parameter. The sensor 

5 6 can comprise a single-axial or multi-axial accelerometer, a temperature sensor, an electrical 

sensor for measuring electrical body signals such as the ECG signal, a heart rate sensor, a 

pedometer, a global or local positioning system, or any other type of sensor. Such sensors are 

known to the skilled artisan. Figure 1B shows the activity monitor 1, fixed to a short strap 2 

with a buckle 4, and Figure IC shows the activity monitor 1 fixed to a long strap 3. The short 

10 strap 2 is suitable for attaching the activity monitor to a wrist or ankle, while the long strap 3 

is suitable for attaching the activity monitor to a waist or chest. Figure ID shows a side view 

of the activity monitor illustrating a clip 9 fixed to the back of the activity monitor, making it 

possible to attach the activity monitor to clothing. The activity monitor with accessories as 

shown can be attached at one of a plurality of positions on a subject. The display 10 can be a 

15 touch-screen display for having a subject provide input to the activity monitor. 

Figure 2 shows an activity monitor 20 with at least one button 21,22, a display 

23, and a sensor 24. The button can be used for receiving input from a user. Preferably, more 

buttons are provided to make it easier for the subject to provide different kinds of input to the 

activity monitor. 

20 Figure 3 shows an activity monitor comprising a device 30 with a sensor 33. 

The device 30 does not have any buttons or display. The device 30 has means to 

communicate with a separate unit 31, preferably using a wireless link 32 such as WIFI or 

Bluetooth. The separate unit 31 is used to control the device 30. The separate unit 31, for 

example a personal computer or a personal digital assistant, comprises a microprocessor (not 

25 shown) for processing the information gathered by the device 30 by means of sensor 33. The 

separate unit 31 further comprises means for receiving user input and communicating the 

processed information to a user. 

Figure 4 shows an embodiment of the method according to the invention for 

activity monitoring applicable to the case where the sensor 6 is attached at a reference 

30 position. In step 100, the sensor 6 delivers a measurement value at the reference position. 

Preferably, the sensor 6 is a tri-axial accelerometer, and the measurement value is a triple 

containing acceleration information in X, Y, and Z-direction. In step 101, the activity monitor 

computes the corresponding activity parameter, for example energy expenditure. For a tri

axial accelerometer attached to the back of the waist, a method to compute the corresponding 
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energy expenditure is disclosed in "Daily physical activity, energy expenditure and physical 

fitness; assessment and implications" by Guy Plasqui, Ph.D. thesis, Maastricht University, 

2004, referred to hereinafter as "Plasqui". The back of the waist is near the center of the body 

and a tri-axial accelerometer attached thereto provides a good estimation of overall 

5 movements. 

Figure SA shows an example of embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 

position on the subject that is not a reference position. In step 105, the sensor 6 delivers a 

measurement value measured at the position where the sensor is attached. After this, in step 

10 106, the measurement value is compensated for the difference of the value at the position the 

sensor 6 is attached and the corresponding value at the reference position. After this, in step 

108, the activity parameter, in this case energy expenditure, is computed using the method of 

computing the corresponding energy expenditure disclosed in Plasqui. The compensation 

method of step 106, in a very simple version, in this embodiment can be expressed as: 

15 

where Xraw represents the measured value at the position where the sensor 6 is attached, 

Xcorrected is the corrected measured value, and a and b are compensation constants that have 

been stored in a compensation database 107 as part of an initialization procedure. In a 

multivariate system, where the measurement value comprises a tuple, for example the X, Y, 

20 and Z-components measured by a tri-axial accelerometer, the compensation method can be 

expressed as: 

where xr aw', l f a'w ·, ·2 t-1 w , N represent the N components of the measurement value tuple; 

xcorrected,i represents the i-th component of the corrected measurement value tuple 

25 (xcorrect~d, 1 c't,rrettect·,2·co-trected, N)' and a; and bi,} ' for i, I= ,j2 -~.' N' are compensation 

constants that have been stored in a compensation database 107 as part of an initialization 

procedure. This example of a compensation method is particularly easy to implement. Other, 

potentially more flexible compensation methods are easily conceivable. Such methods 

include higher order polynomials, generalized linear models, other statistical methods, 

30 artificial neural networks, and fuzzy logic methods. 

Figure 5B shows an alternative embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 
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position on the subject that is not a reference position. In step 110, the sensor 6 delivers a 

measurement value measured at the position where it is attached. After this, in step 111, the 

activity parameter, in this case energy expenditure, is computed using the method of 

computing the corresponding energy expenditure disclosed in Plasqui. Finally, in step 112 the 

5 computed energy expenditure is compensated for the difference of the energy expenditure as 

computed from the value measured at the position where the sensor 6 is attached and the 

"real" energy expenditure that would have been obtained if the sensor had been attached at 

the reference position. The compensation method, which is similar to the compensation 

method appearing in the embodiment according to Figure SA, makes use of the information 

10 stored in the compensation database 113. 

Figure 6 shows a diagram of an embodiment of a method of determining the 

position on the subject where the sensor 6 is attached and of computing the activity 

parameter, regardless of where the sensor was attached. In step 115, the measured value or a 

sequence of measured values is obtained from the sensor 6. Next, the position on the body is 

15 determined in step 116, using information from a feature database 117. To determine the 

position of the sensor 6 on the body, the signal from the sensor is analyzed for features that 

are position-dependent. Also, the subject is instructed to perform predefined standardized 

activities, such as walking, sitting, and standing, preferably for about 20 seconds each. 

Alternatively, the user can provide the activity monitor with input to indicate when he or she 

20 performs a standardized activity, and possibly, which standardized activity he or she 

performs. Combinations of the values during the standardized activities or the absolute 

measured values are used to determine the position of the sensor 6 on the subject. Thereto, a 

number of predefined rules are used. These rules can be in the form of "if. .. then" rules. An 

example of such a rule is: "if the measured value during walking is in the range of A to B 

25 times higher than during sitting, the sensor 6 is positioned on the lower arm", where A and B 

are constants stored in the feature database 117. Another example of such a rule is: "if the 

measured value during walking is in the range of C to D, the sensor 6 is positioned on the 

leg", where C and D are constants stored in the feature database 117. The rules can also be 

implemented in terms of fuzzy logic rules. Other ways to provide a set of rules, including for 

30 example neural network methods and logic programming, are obvious to the skilled artisan. 

In a preferred embodiment, the position of the sensor 6 on the subject is determined by means 

of pattern recognition. The pattern recognition can be performed for example by correlating a 

signal obtained from the sensor with a signal stored in the feature database 117. The pattern 

recognition can be performed in the time domain, the frequency domain, or another domain, 
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preferably a time-frequency domain such as a wavelet domain. Pattern recognition can be 

performed in many ways known to the skilled artisan. For example, techniques used in 

speech recognition can be applied. 

After the position of the sensor 6 on the subject has been determined in step 

5 116, and the position is not a reference position (step 118, branch 122), in step 119 the 

measured value is compensated for by the difference between the value at the position at 

which the sensor is attached and the corresponding value at a reference position, making use 

of the information in a compensation database 120, in a way similar to the embodiment 

according to Figure SA. Finally, in step 121 the activity parameter is computed from the, 

10 possibly compensated, measured value, in a way similar to the embodiment according to 

Figure 5. 

In another embodiment, the measured value is first converted to an activity 

parameter, and the activity parameter is used to determine the position of the sensor 6 on the 

subject in a way similar to what is described above. In that case, after the position has been 

15 determined, the computed activity parameter is compensated for the difference between the 

computed activity parameter and the corresponding activity parameter computed from a 

value measured at a reference position, while information stored in a compensation database 

is made use of in a way similar to the embodiment according to Figure 5B. It is also possible 

to use other quantities relating to measured values obtained from the sensor 6, in the step to 

20 determine the position 116 and/or in the step to compensate for the difference 119. 

Figure 7 shows a diagram of an embodiment of an initialization procedure for 

the compensation database. In this embodiment, a sequence of steps is performed iteratively. 

As a first step 130, i and} are both initialized to 1. Each iteration starts with step 131 

comprising an instruction to the subject to perform predefined activity i. The instruction can 

25 comprise a spoken instruction to walk, sit, or stand, or it can for example comprise showing 

the activity on a display for a predefined duration. Then, in step 132 the subject performs the 

predefined activity i, while the sensor 6 attached at position} on the subject measures a 

physical value, in this case tri-axial acceleration, in step 133. Next, in step 134 the essential 

features are extracted from the measured value signal and stored in a feature database 135. 

30 These essential features may comprise decision rules or constants that are part of decision 

rules, similar to the constants A, B, C, and D appearing in the description of the embodiment 

according to Figure 6. Similarly, essential signal patterns can be stored in the time domain, 

frequency domain, time-frequency domain, or any other domain or combination of domains. 

Simultaneously, if position j is not a reference position (step 136, branch 145), in step 13 7 
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compensation parameters describing the difference between the measured value at the 

position of the sensor 6 on the subject and the corresponding value at a reference position are 

determined and stored in a compensation database 138. These compensation parameters may 

comprise constants appearing in the compensation method, similar to the constants a, b, a;, 

and b. . occurring in the description of the embodiment according to Figure SA. 
l,j 

To conclude an iteration, i is increased in step 139, and if i is smaller than or 

equal to the number of predefined activities (step 140, branch 147), the iteration steps are 

repeated; otherwise,} is increased in step 141, and ifj is smaller than or equal to the 

predefined number of positions (step 142, branch 148), i is set to 1 in step 143 and the 

10 iteration steps are repeated. Ifj is greater than the predefined number of positions (step 142, 

branch 149), the initialization procedure is finished. 

In general, this sequence could be paralleled further, for example by using a 

plurality of sensors 6 to measure the value at a plurality of positions on the subject 

simultaneously. In this embodiment, the steps of extracting compensation parameters and 

15 extracting essential signal features are performed in parallel. However, they can also be 

performed sequentially. In an alternative embodiment, the activity parameter is computed 

after the sensor 6 has delivered the signal in step 133, and before extracting essential features 

in step 134 and determining compensation parameters in step 13 7. It is also possible to 

compute at least one derived quantity from the values measured by the sensor 6, and perform 

20 the steps of extracting essential features and determining compensation parameters based on 

the derived quantity. 

In another embodiment, the initialization of the compensation database and the 

feature database are performed on the basis of a population of subjects. All subjects are asked 

to perform the standardized activities, the measured values are obtained from the sensor 6 at 

25 multiple positions on the subject, and after the data of all subjects have been collected and 

stored in an intermediate database, the compensation database and the feature database are 

filled with values that are representative of the population. This embodiment has the 

advantage that the activity monitor needs to be initialized only once, possibly by the 

manufacturer, and after that an unlimited number of activity monitors can be produced using 

30 the same database values. 

It will be appreciated that the invention also extends to computer programs, 

particularly computer programs on or in a carrier, adapted for putting the invention into 

practice. The program may be in the form of source code, object code, a code intermediate 
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source and object code such as partially compiled form, or in any other form suitable for use 

in the implementation of the method according to the invention. The carrier may be any 

entity or device capable of carrying the program. For example, the carrier may include a 

storage medium, such as a ROM, for example a CD ROM or a semiconductor ROM, or a 

5 magnetic recording medium, for example a floppy disc or hard disk. Further, the carrier may 

be a transmissible carrier such as an electrical or optical signal, which may be conveyed via 

electrical or optical cable or by radio or other means. When the program is embodied in such 

a signal, the carrier may be constituted by such cable or other device or means. Alternatively, 

the carrier may be an integrated circuit in which the program is embedded, the integrated 

10 circuit being adapted for performing, or for use in the performance of, the relevant method. 

A measuring system comprises a sensor arranged to be attached to a subject 

for obtaining a measured value representing a physical or a physiological quantity of the 

subject. The measuring system further comprises means for deriving a subject-related value 

from the measured value. The sensor is arranged to be attached at one of a plurality of 

15 positions on the subject. The measuring system further comprises means for establishing the 

position of the sensor on the subject. The means for deriving the subject-related value is 

arranged for deriving the subject-related value also in dependence on the position of the 

sensor on the subject. 

It should be noted that the above-mentioned embodiments illustrate rather than 

20 limit the invention, and that those skilled in the art will be able to design many alternative 

embodiments without departing from the scope of the appended claims. In the claims, any 

reference signs placed between parentheses shall not be construed as limiting the claim. Use 

of the verb "to comprise" and its conjugations does not exclude the presence of elements or 

steps other than those stated in a claim. The article "a" or "an" preceding an element does not 

25 exclude the presence of a plurality of such elements. The invention may be implemented by 

means of hardware comprising several distinct elements, and by means of a suitably 

programmed computer. In the device claim enumerating several means, several of these 

means may be embodied by one and the same item of hardware. The mere fact that certain 

measures are recited in mutually different dependent claims does not indicate that a 

30 combination of these measures cannot be used to advantage. 
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In response to the Communication pursuant to Article 94(3) EPC dated 19.08.2009 a new 
set a claims and replacement pages for the description are submitted. 

Amendments 
Reference is made to the PCT publication of this application. 
New claim 1 is based on the page 11 lines 10 to 15 stating that to determine the position of 
the sensor on the body the signal from the sensor is analyzed for features that are position 
dependent. New claim 1 is also supported by claim 9 presently on file defining that the 
means for determining the position of the sensor on the subject is arranged for performing 
the determining in dependence on the measure value. 
New claim 3 is based on the subject matter of claims 3 and 4. 
New claim 15 has been amended to bring it into conformity with new claim 1. 
Pages 3, 4, 6 and 8 have been amended to reflect the amendments in the claims. 

Novelty 
New claim 1 defines a measuring system comprising a sensor for obtaining a measured value 
representing a physical quantity of a subject. With the measured value and dependent on the 
position of the sensor a subject related value is derived. The signal of said sensor is also used 
to determine the position of said sensor on the subject. This is done by analyzing the signal 
for features that are position dependent. 
D 1 (USS, 111,826) discloses a method of determining the absolute blood pressure. In the 
method various sensors are used, see claim 1. A piezo electric pressure transducer is clamped 
onto a finger. An ultrasonic hand position / height sensor produces a pressure signal to the 
hand and heart levels, see claim. This pressure signal obtained with the position/ height 
sensor is used for correction, see last step of method claim 1 and column 4, lines 42 - 50. 
D 1 does not disclose that by analyzing the signal of the piezo electric transducer the 
position of said sensor is determined. D 1 discloses that the signal of another sensor, the 
position / height sensor, is used to determine the hand position ( difference in height 
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In response to the Communication pursuant to Article 94(3) EPC dated 19.08.2009 a new

set a claims and replacement pages for the description are submitted.

Amendments

Reference is made to the PCT publication of this application.

New claim 1 is based on the page 11 lines 10 to 15 stating that to determine the position of

the sensor on the body the signal from the sensor is analyzed for features that are position

dependent. New claim 1 is also supported by claim 9 presently on file defining that the

means for determining the position of the sensor on the subject is arranged for performing

the determining in dependence on the measure value.

New claim 3 is based on the subject matter of claims 3 and 4.

New claim 15 has been amended to bring it into conformity with new claim 1.

Pages 3, 4, 6 and 8 have been amended to reflect the amendments in the claims.

Novelty

New claim 1 defines a measuring system comprising a sensor for obtaining a measured value

representing a physical quantity of a subject. With the measured value and dependent on the

position of the sensor a subject related value is derived. The signal of said sensor is also used

to determine the position of said sensor on the subject. This is done by analyzing the signal

for features that are position dependent.

D1 (USS,111,826) discloses a method of determining the absolute blood pressure. In the

method various sensors are used, see claim 1. A piezo electric pressure transducer is clamped

onto a finger. An ultrasonic hand position / height sensor produces a pressure signal to the

hand and heart levels, see claim. This pressure signal obtained with the position / height

sensor is used for correction, see last step of method claim 1 and column 4, lines 42 — 50.

D1 does not disclose that by analyzing the signal of the piezo electric transducer the

position of said sensor is determined. D1 discloses that the signal of another sensor, the

position / height sensor, is used to determine the hand position (difference in height
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between the hand and the heart, column 3 lines 43, 44). Dl does not disclose that the signal 
of the piezo electric transducer is analyzed for features that are position dependent. 
Hence claim 1 is novel in view of D2. 
D2 (EP 1 254 629Al) discloses an electric sphygmanometer comprising measuring means 
placed on a predetermined region and measures blood pressure and posture detecting means 
for detecting a posture of a person, see claim 1. The blood pressure is determined using a 
pressure sensor for detecting an air pressure in the cuff, see [0021]. The posture detecting 
means has an angle detector 11 [0021] or gravitational acceleration sensors [0055]. 
D2 does not disclose that by analyzing the signal of the pressure sensor in the cuff the 
position of said sensor is determined. D2 discloses that the signal of another sensor, for 
example the acceleration sensor, is used to determine an altitude difference between the 
heart and the reference position, see [0056]. D2 does not disclose that the signal of the 
pressure sensor is analyzed for features that are position dependent. 
Hence claim 1 is novel in view of D2. 

Inventive step 
D 1 discloses a method for determining blood pressure, which is also a measured value 
representing a physical quantity of a subject. Dl is regarded to be in the same field as the 
invention and is assumed to be the closest prior art. 
The distinguishing feature of the invention is defined in the characterizing portion of new 
claim 1. 
This feature provides the effect that regardless of where the sensor for obtaining a measured 
value representing a physical quantity was attached to the subject its position may be 
determined, enabling the measuring system to yield a more accurate estimation of a 
parameter relating to the subject (pg 3 lines 18, 19). 
The objective technical problem is to obtain a more accurate estimation of a measured value 
representing a physical quantity of a subject using a sensor that may be attached to a 
plurality of positions on said subject. 
D 1 discloses a method to enhance the accuracy of the measurement by including a 
correction based on signals obtained from another sensor i.e. the hand position /height 
sensor. Thus D 1 teaches away from using the signal of the sensor itself and analyze is for 
features that are position dependent. Instead it suggests to add a hand position sensor and 
use the output signal from that sensor to correct the measurement value obtained from the 
piezoelectric pressure sensor. 
Even if the skilled person would consult D2 he would find there a confirmation of the 
teaching of D 1. Also in D2 it is suggested to use additional sensors to obtain data on relative 
positions of body parts that can be used to enhance the accuracy of the blood pressure 
sensor. 
In view of the aforementioned considerations it is submitted that new claim 1 is also 
inventive over Dl and D2. 

It is hoped that the Examiner will consider the present application to be in order for 
acceptance, but if that is not the case and the Examiner is unwilling to offer us an 
opportunity for a further written submission or a less formal discussion of the outstanding 
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problems before issuance of any final rejection, we respectfully request oral proceedings in 
accordance with EPC Article 116. 
It should be noted that insofar as any subject-matter might otherwise be regarded as having 
been abandoned or effectively disclaimed by virtue of amendments mentioned above and/ or 
incorporated in the new pages submitted with this letter, the applicants wish to reserve the 
right to restore such subject-matter and/or file a divisional application in respect thereof. 
Any amendments made by way of the present letter, and the observations contained herein, 
are made solely for the purposes of the prosecution of this European patent application and 
without prejudice to the application in other jurisdictions. 

The Professional Representative, 

H.J .R. Schmitz 

Encl.: - amended set of claims 
- amended description 
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1 Application No.: 06 832 085.2 
Date Demande n°: 

The examination is being carried out on the following application documents: 

Description, Pages 

1-15 received on 15.07.2008 with letter of 15.07.2008 

Claims, Numbers 

1-15 received on 15.07.2008 with letter of 15.07.2008 

Drawings, Sheets 

1/5-5/5 as published 

1. Claim 1 introduces subject-matter which extends beyond the content of the 
application as filed, contrary to Article 123(2) EPC. The amendment concerned is 
the following: "from said plurality of positions". The passage cited by the applicant 
as a basis for the amendment does not disclose this feature. The feature in the 
claim could give the impression that establishing the position is based on the 
plurality of positions. The passage does not at all provide a basis for this 
interpretation. No literal or other basis in the passages cited by the applicant or 
anywhere else in the entire application as filed could be found. Alternatively, the 
feature gives the impression that there is potential list of a limited number of 
predefined positions, and it is determined at which one of these limited positions 
the sensor is placed. However, this is also not clearly and unambiguously 
described by the passage referred to by the applicant. No literal or other basis in 
the passages cited by the applicant or anywhere else in the entire application as 
filed could be found for this interpretation. Since the claims now seems to cover 
both of these interpretations, and since there is not a basis for both 
interpretations, claim 1 introduces added matter. 
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2. A Written Opinion of the ISA has already been drawn up for the present 
application in accordance with the PCT. The deficiencies mentioned in that report 
give rise to objections under the corresponding provisions of the EPC, in 
particular: 

lack of novelty (Art. 52(1 ), 54(1) and (2) EPC) 
lack of inventive step (Art. 52(1) and 56 EPC) 

3. With respect to applicant's arguments, it is noted that it is not relevant that D1 and 
D2 possibly only describe the sensor at one fixed position, it can certainly be 
affixed at a plurality of positions. The positions are not part of the claimed system, 
nor is a potential list of predefined positions. 

The features of D1 described in applicant's letter dated 15.07.2008, p. 2, par. 3, 
clearly describe a position measurement. It is not stated in claim 1 that there 
needs to be determined a position comprising three coordinates, for example. The 
same applies to the comments with respect to D2 in the next paragraph of 

applicant's letter. 

4. It is not at present apparent which part of the application could serve as a basis 
for a new, allowable claim. Should the applicant nevertheless regard some 
particular matter as patentable, an independent claim should be filed taking 
account of Rule 43(1) EPC. The applicant should also indicate in the letter of reply 
the difference of the subject-matter of the new claim vis-a-vis the state of the art 
and the significance thereof. When new effects in support of inventive step are 
referred to, they must be at least related to the technical problem initially 
suggested in the application as filed (Guidelines C-IV 11.10). 

Amended claims may not relate to unsearched subject-matter which does not 
combine with the originally claimed invention to form a single general inventive 
concept (Rule 137(4) EPC). 

5. The applicant is requested to bring the description, in particular the statement of 
invention, into conformity with amended claims, Rule 42(1 )(c) and Art. 84 EPC. 

6. The applicant is requested to effect the amendments by filing replacement pages 
for only those pages which have been amended. Unnecessary recasting of the 
description should be avoided. In order to facilitate the examination of the 
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3 Application No.: 06 832 085.2 
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conformity of the amended application with the requirements of Article 123(2) 
EPC, the applicant is requested to clearly identify the amendments carried out, 
irrespective of whether they concern amendments by addition, replacement or de

letion, and to indicate the passages of the application as filed on which these 
amendments are based (Guidelines E-11 1 ). 
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CLAIMS: 

1. A measuring system (1) comprising 

- a sensor ( 6) arranged to be attached at one of a plurality of positions on a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject, and 

- means for establishing the position of the sensor from_ said ;,hirnlitv _of 

poS>itlons_ on the subject, and 

- means for deriving a subject-related value from the measured value also in 

dependence on the position of the sensor on the subject. 

10 2. The measuring system (1) according to claim 1, wherein the plurality of 

15 

positions includes at least two of the following: a wrist, a lower arm, an upper arm, a lower 

leg, an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system ( 1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject_, __ , 

20 I &J The measuring system (1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the sensor is attached to. 

The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

25 acceleration. 

The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 
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CLAIMS:

1. A measuring system (1) comprising

- a sensor (6) arranged to be attached at one of a plurality of positions on a

subject for obtaining a measured value representing a physical or a physiological quantity of

the subject, and

5 - means for establishing the position of the sensor 

 

- means for deriving a subject-related value from the measured value also in

dependence on the position of the sensor on the subject.

10 2. The measuring system (1) according to claim 1, wherein the plurality of

positions includes at least two of the following: a wrist, a lower arm, an upper arm, a lower

leg, an upper leg, a waist, a chest, a neck, a head.

3. The measuring system (1) according to claim 1, wherein the derived value

15 comprises an activity parameter of the subj ect_,_;.-

  \ the activity parameter

 :“energy expenditure.

20 l \ The measuring system (1) according to claim 1, wherein the activity parameter
represents a degree of activity of the body part the sensor is attached to.

l 0‘ The measuring system (1) according to claim 1, wherein the measured value
comprises at least one of temperature, ECG, or acceleration, in particular tri-axial

25 acceleration.

l \ The measuring system (1) according to claim 1, fithher comprising means for
selecting a subset of a predefined set of further physical and/or physiological quantities of the
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subject in dependence on the position of the sensor on the subject, and the sensor is arranged 

for generating a further measured value for each quantity in the selected subset. 

The measuring system ( 1) according to claim 1, further comprising 

5 - means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

The measuring system ( 1) according to claim 1, wherein the means for 

determining the position of the sensor on the subject is arranged for performing the 

determining in dependence on the measured value. 

The measuring system (1) according to claim 9-\, further comprising means for 

15 obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

and wherein the means for determining the position of the sensor on the subject is arranged 

for performing the determining in dependence on the measured values measured during the 

time interval. 

20 1 l-,lJ_{}.. The measuring system (1) according to claim i~l-~~ __ or -1-ZW, wherein the means 

for determining the position of the sensor (6) on the subject is arranged for performing the 

determining on the basis of a predefined set of rules related to the measured value or 

measured values measured during the time interval, respectively. 

The measuring system (1) according to claim JO'.-,\ wherein the means for 

determining the position of the sensor (6) on the subject comprises means for performing a 

pattern recognition of a signal derived from the measured values measured during the time 

interval. 

30 I .,lJ)?.. The measuring system (1) according to claim 9-~~ .. or -H\\\ further comprising 

means for determining that the user is performing a standardized activity, and wherein the 

means for determining the position of the sensor on the subject is arranged for using at least 

one measured value obtained from the sensor (6), the measured value relating to a time the 

user is performing the standardized activity. 
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The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to the position of the sensor on the subject. 

A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4J, means for monitoring food 
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consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

16.11.2006 

A method of estimating a derived value relating to a subject, the method 

5 compnsmg 

10 

- obtaining at least one measured value from a sensor (6) attached to the 

subject, the measured value representing a physical or a physiological quantity of the subject, 

and 

- establishing the position of the sensor on the subject, and 

- deriving the subject-related value from the measured value also in 

dependence on the position of the sensor on the subject. 
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CLAIMS: 

1. A measuring system (1) comprising 

- a sensor ( 6) arranged to be attached at one of a plurality of positions on a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject, and 

- means for establishing the position of the sensor from said plurality of 

positions on the subject, and 

- means for deriving a subject-related value from the measured value also in 

dependence on the position of the sensor on the subject. 

10 2. The measuring system (1) according to claim 1, wherein the plurality of 

positions includes at least two of the following: a wrist, a lower arm, an upper arm, a lower 

leg, an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system ( 1) according to claim 1, wherein the derived value 

15 comprises an activity parameter of the subject, the activity parameter comprising energy 

expenditure. 

20 

25 

4. The measuring system (1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the sensor is attached to. 

5. The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

6. The measuring system (1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on the position of the sensor on the subject, and the sensor is arranged 

for generating a further measured value for each quantity in the selected subset. 
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7. The measuring system ( 1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

5 value. 

10 

8. The measuring system ( 1) according to claim 1, wherein the means for 

determining the position of the sensor on the subject is arranged for performing the 

determining in dependence on the measured value. 

9. The measuring system (1) according to claim 8, further comprising means for 

obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

and wherein the means for determining the position of the sensor on the subject is arranged 

for performing the determining in dependence on the measured values measured during the 

15 time interval. 

10. The measuring system (1) according to claim 8 or 9, wherein the means for 

determining the position of the sensor (6) on the subject is arranged for performing the 

determining on the basis of a predefined set of rules related to the measured value or 

20 measured values measured during the time interval, respectively. 

11. The measuring system ( 1) according to claim 9, wherein the means for 

determining the position of the sensor (6) on the subject comprises means for performing a 

pattern recognition of a signal derived from the measured values measured during the time 

25 interval. 

12. The measuring system ( 1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining the position of the sensor on the subject is arranged for using at least one 

30 measured value obtained from the sensor (6), the measured value relating to a time the user is 

performing the standardized activity. 
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13. The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to the position of the sensor on the subject. 

14. A system for determining the calorie balance of a subject, the system 

5 comprising the measuring system (1) according to claim 3, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

15. A method of estimating a derived value relating to a subject, the method 

10 compnsmg 

15 

- obtaining at least one measured value from a sensor (6) attached to the 

subject, the measured value representing a physical or a physiological quantity of the subject, 

and 

- establishing the position of the sensor on the subject, and 

- deriving the subject-related value from the measured value also in 

dependence on the position of the sensor on the subject. 
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Detection and compensation method for monitoring the place of activity on the body 

FIELD OF THE INVENTION 

The invention relates to a measuring system comprising 

- a sensor arranged to be attached to a subject for obtaining a measured value 

representing a physical or a physiological quantity of the subject, and 

- means for deriving a subject-related value from the measured value. 

The invention also relates to a system for determining the calorie balance of a 

subject, and to a method of estimating a subject-related derived value. 

BACKGROUND OF THE INVENTION 

Overweight and obesity are growing problems; for example over 60% of the 

American population can be classified as overweight or obese. Weight gain occurs when a 

human has a higher energy intake (food) than energy expenditure (resting metabolic rate+ 

activity). Since this unbalance causes the weight gain problem, many weight loss programs 

require that users log the food consumed and activities done in order to estimate the calorie 

15 balance. 

Tables and equations exist for converting nutrition values and activities into 

calorie intake and expenditure, respectively. However, manual calorie counting is a 

cumbersome process requiring knowledge, time, effort, recording and discipline. Thus, 

calorie logging is a problem for many people and hence it is a challenge for researchers to 

20 find a solution therefore. 

In US patent application publication US2003/0065257, a combination of a diet 

and activity-monitoring device is described for monitoring both the consumption and activity 

of the subject. Such a monitoring device includes a body activity monitor for monitoring the 

body activity of the subject. The body activity monitor is operable to output a signal 

25 indicative of the subject's body activity. An activity calculator may also be provided, which 

receives the activity indicative signal and determines body activity level and/or energy 

expenditure for the subject. The monitoring device may take the form of a wristwatch-style 

device or a belt or clothing-mounted monitor. The monitoring device may comprise a heart 

rate monitor. The heart rate of the subject increases with activity and decreases when the 
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subject is resting. The activity monitor may be calibrated using an indirect calorimeter. The 

heart rate sensor may be part of the wristwatch-style activity monitor, or it may be provided 

as a separate unit, for example in the form of a chest-strap, which communicates with the 

activity monitor. 

The activity monitor may alternatively comprise a motion sensor such as a 

mechanical pendulum or a single or multi-axis accelerometer. An accelerometer is preferred 

since it may provide information on body movement as well as the direction and intensity of 

the movement. The motion sensor may form part of the wristwatch or belt or clothing

mounted monitoring device or may be part of a separate accessory that communicates with 

10 the monitoring device. The body activity monitor may be calibrated to determine activity-

related energy expenditure using an indirect calorimeter. 

As another alternative, the body activity monitor may include multiple modes 

for recording a variety of activities, such as swimming, biking, and use of stationary exercise 

equipment. The subject presses a start button and the body activity monitor will record the 

15 duration of the activity. 

Furthermore, the monitoring device also preferably includes a consumption 

notation control for use by the subject to indicate when the subject consumes food. The body 

activity monitor and the consumption notation control may take a variety of forms. It may 

include a GPS antenna to determine the position of the subject using GPS signals. It may 

20 combine a time-indicative signal with the GPS signals to determine changes in position of the 

subject as well as the rate of change in position. This allows determination of movement or 

body activity. The device may be calibrated to determine caloric expenditure from the 

measured body activity. 

Moreover, a position and/or activity discriminator may be included in or 

25 communicating with the body activity monitor. The discriminator functions to determine the 

position and/or activity of the subject by determining the proximity of the subject to various 

devices and locations, such as exercise equipment and buildings. For example, it may be 

determined that the subject is close to running shoes to discriminate the activity of running. 

In a more advanced configuration, proximity to running shoes may be combined with GPS 

30 signals, heart rate sensor and/or motion sensor output to allow the activity calculator to 

determine the type of activity being performed, the duration of the activity, and the intensity 

of the activity. 
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When the user uses the system for the first time, he or she may designate 

certain movement patterns as correlating with certain activities. This will aid to calibrate the 

activity monitor. 

Each of the described activity monitors and sensors is designed to be placed on 

5 a single position on the body. Bodily signals such as acceleration and ECG signals, are 

measured local to the position where the sensor is attached to the object. For example, 

acceleration measured by an accelerometer on the wrist includes motion of the arm, which is 

not detected by an accelerometer mounted on the waist. 

The existing activity monitors, including for example a wrist strap or a waist 

10 belt, are often designed to be worn on one place on the body. The existing activity monitor is 

calibrated such that it provides accurate results if it is attached at a predefined location on the 

body. If the activity monitor is attached at a different location, the measured activity may be 

less accurate. If the activity monitor is not attached at the reference position, errors exceeding 

5% in the estimation of energy expenditure may occur. This amounts to an error exceeding 

15 approximately 100 kilo calories per day. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a measuring system that yields a 

more accurate estimate of a parameter relating to a subject. 

20 According to the invention, this object is achieved in that 

25 

- the sensor is arranged to be attached at one of a plurality of positions on the 

subject, 

- the measuring system further comprises means for establishing the position 

of the sensor frorn __ said_pluralitv_of positions_on the subject, and 

- the means for deriving the subject-related value is arranged for deriving the 

subject-related value also in dependence on the position of the sensor on the subject. 

With these provisions, the accuracy of the derived value is guaranteed for any 

of a plurality of positions on the body. The subject may attach the sensor at any preferred 

position on the body, and can preferably attach it at a different position whenever he or she 

30 desires to do so. 

Subjects may have different preferences where they prefer wearing the sensor, 

and the same subject may prefer wearing the sensor at different locations, depending on for 

example the location of the subject, the local weather, or the activity the subject is 

performing at any given time. Advantageously, a plurality of sensors are attached at different 
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positions on the subject and the means for deriving the subject-related value is arranged for 

combining the respective obtained measured values in order to increase the accuracy of the 

derived value. 

_____________________________________ It_ is _noted_ that_l.TS _5 __ 1_ll __ 826_ d1sc~oses _a_ blood_J).t\~ss1Jre_ser1sor thr:~t js_ \.vorn __ on. 

The invention is particularly suitable for determining a derived value relating 

to a human or an animal. 

15 According to an aspect of the invention, the plurality of positions includes at 

20 

least two of the following: a wrist, a lower arm, an upper arm, a lower leg, an upper leg, a 

waist, a chest, a neck, a head. This allows for an especially flexible use of the activity 

monitor, because the positions mentioned are especially well suited for measuring the activity 

of the subject, and they are particularly convenient for wearing a sensor device. 

According to another aspect of the invention, the derived value comprises an 

activity parameter of the subject. With this aspect, the measuring system becomes an activity 

monitor that enables to monitor the degree of activity performed by the subject. Other 

possible derived values include a temperature value or an ECG value that is automatically 

compensated for by the location of the sensor. Advantageously, the position of the sensor on 

25 the subject is established in dependence on an accelerometer measurement and a temperature 

or ECG value is compensated for in dependence on the established position. 

According to an aspect of the invention, the activity parameter comprises 

energy expenditure. This makes the activity monitor particularly suitable for use in weight 

management. 

30 According to another aspect of the invention, the activity parameter represents 

the degree of activity of the body part the sensor is attached to. When the position of the 

sensor on the subject is known, it becomes possible to monitor activity parameters related to 

a specific body part. For example, if the sensor is attached to the arm, the activity monitor 

can track energy expenditure, and in addition can track local acceleration of the arm. For 
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positions on the subject and the means for deriving the subj ect-related value is arranged for

combining the respective obtained measured values in order to increase the accuracy of the

derived value.

 
The invention is particularly suitable for determining a derived value relating

to a human or an animal.

According to an aspect of the invention, the plurality ofpositions includes at

least two of the following: a wrist, a lower arm, an upper arm, a lower leg, an upper leg, a

waist, a chest, a neck, a head. This allows for an especially flexible use of the activity

monitor, because the positions mentioned are especially well suited for measuring the activity

of the subject, and they are particularly convenient for wearing a sensor device.

According to another aspect of the invention, the derived value comprises an

activity parameter of the subject. With this aspect, the measuring system becomes an activity

monitor that enables to monitor the degree of activity performed by the subject. Other

possible derived values include a temperature value or an ECG value that is automatically

compensated for by the location of the sensor. Advantageously, the position of the sensor on

the subject is established in dependence on an accelerometer measurement and a temperature

or ECG value is compensated for in dependence on the established position.

According to an aspect of the invention, the activity parameter comprises

energy expenditure. This makes the activity monitor particularly suitable for use in weight

management.

According to another aspect of the invention, the activity parameter represents

the degree of activity of the body part the sensor is attached to. When the position of the

sensor on the subject is known, it becomes possible to monitor activity parameters related to

a specific body part. For example, if the sensor is attached to the arm, the activity monitor

can track energy expenditure, and in addition can track local acceleration of the arm. For
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example, with additional information provided by fitness equipment, the forces applied to the 

arm can be estimated and combined with acceleration information provided by the sensor to 

obtain local energy expenditure. This enables subjects to optimize a training schedule to train 

a specific body part. Also, if a predefined safety limit is exceeded, this can be provided as 

5 feedback to the user to avoid potentially dangerous situations. 

According to an aspect of the invention, the measured value comprises at least 

one of temperature, ECG, or acceleration, in particular tri-axial acceleration. These examples 

of measured values are correlated with activity. 

According to another aspect of the invention, the system further comprises 

10 means for selecting a subset of a predefined set of further physical and/or physiological 

quantities of the subject in dependence on the position of the sensor on the subject, and the 

sensor is arranged for generating a further measured value for each quantity in the selected 

subset. The subset may contain zero or more further physical and/or physiological quantities 

of the subject, for example temperature, ECG, or acceleration. This aspect allows the system 

15 to generate measurements that are particularly relevant to the body part the sensor is attached 

to. For example, a temperature measurement may provide relevant information when the 

temperature sensor is attached to the trunk of the body, and not when it is attached to, for 

example, an ankle. The system can take this into account for example by disregarding, or 

compensating, temperature measurement if the sensor is attached to an ankle. Further 

20 physical and/or physiological quantities, such as heart rate or temperature, can be used 

alongside for example a derived activity parameter in various health applications. 

25 

According to another aspect of the invention, the system further comprises 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

This aspect allows the measuring system to accurately measure, for example, 

an activity parameter with the sensor at one of a plurality of positions on the subject, even if 

the measuring system is calibrated for only a single reference position, because the deviation 

30 of the measured value caused by wearing the activity monitor at a different position is 

compensated for. The accuracy may be increased even further by calibrating a plurality of 

reference positions. In case a plurality of reference positions is calibrated, and the sensor is 

attached at a position that is not a reference position, the means for converting can 
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compensate the measured value with respect to the nearest reference position or with respect 

to a weighted average of reference positions, thereby increasing the accuracy further. 

Another aspect of the invention is characterized in that the means for 

determining the position of the sensor on the subject is arranged for determining the position 

5 in dependence on the measured value. This allows the sensor to be attached at different 

positions on the subject, without any additional user interaction to indicate the actual position 

of the device. 

According to another aspect of the invention, it further comprises means for 

obtaining from the sensor a plurality of measured values measured during a time interval, and 

10 wherein the means for determining the position of the sensor on the subject is arranged for 

determining the position in dependence on the measured values measured during the time 

interval. This allows the position of the sensor to be determined in an especially reliable 

manner. 

According to another aspect of the invention, the means for determining the 

15 position of the sensor on the subject is arranged for determining the position on the basis of a 

predefined set of rules related to the measured value or measured values measured during the 

time interval, respectively. A set of rules, preferably part of a rule-based system, possibly 

making use of fuzzy logic, is particularly suited for determining the position of the sensor. 

According to another aspect of the invention, the means for determining the 

20 position of the sensor on the subject comprises means for performing a pattern recognition of 

a signal derived from the measured values measured during the time interval. A pattern 

recognition means is especially favorable to achieve a high reliability in establishing the 

position of the sensor on the subject. 

According to an aspect of the invention, it further comprises means for 

25 determining that the user is performing a standardized activity, and the means for 

determining the position of the sensor on the subject is arranged for using at least one 

measured value obtained from the sensor, the measured value relating to a time the user is 

performing the standardized activity. This allows the activity monitor to determine the 

position of the device on the body with greater certainty. Preferably, the standardized activity 

30 has a repetition pattern with a cycle time of, for example, 1 to 2 seconds and the standardized 

activity is performed for at least five cycles. 

According to another aspect of the invention, the means for establishing that 

the user is performing a standardized activity is arranged for establishing the activity in 
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dependence on at least one measured value. This increases the accuracy and reduces the 

amount of required user interaction. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user for indicating when the subject is performing the standardized activity. 

5 This allows a very economical implementation of the activity monitor. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user related to the position of the sensor on the subject. This allows a very 

economical implementation of the activity monitor. 

Another aspect of the invention further comprises 

10 - means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

15 the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

If the sensor position and the type of activity are known, the actual body 

movements can be compared to movements that are "optimal" for that particular activity. 

This translates into a measure of efficiency and proficiency in the selected activity. For 

20 example, inexperienced runners have a larger vertical acceleration component than 

experienced runners. Optimal movement patterns can be looked up in a database with key 

( desired activity, body part), and a pattern-matching technique can be used to determine how 

the actual pattern compares to the optimal pattern. Moreover, suggestions to change 

movement patterns of the specific body part can be given, such as for example, "when 

25 striking a ball with a racket, try to move in a continuous circular motion, and do not stop the 

motion after impact, to maximize acceleration of the ball upon impact". Alternatively, 

movements associated with health problems such as a baseball-arm, can be detected and 

feedback can be provided about the undesired movements. 

According to another aspect of the invention, the means for establishing that 

30 the subject is performing the predetermined activity is arranged for establishing that the 

subject is performing at least one of a predetermined number of predetermined activities. 

This allows the activity monitor to distinguish between a plurality of activities of the subject, 

so that feedback can be provided in relation to the established activity. 
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According to another aspect of the invention, it further comprises a further 

sensor arranged to be attached to the subject for obtaining a further measured value 

representing a further physical or physiological quantity of the subject, and wherein the 

means for deriving the subject-related value is arranged for deriving the measured value also 

5 in dependence on the further measured value. Advantageously, a plurality of sensors are 

attached at different positions on the subject and the means for deriving the subject-related 

value is arranged for combining the respective obtained measured values in order to increase 

the accuracy of the derived value. Advantageously, the sensors communicate with each other 

or with a central unit, for example by means of a wireless or wired connection, for 

10 coordinated processing of the obtained measured values. 

The system for determining the calorie balance of a subject according to the 

invention is characterized in that it comprises the activity monitor set forth, means for 

monitoring food consumption, and means for deriving the calorie balance using the derived 

energy expenditure. This system can provide accurate calorie balance because the activity 

15 parameter is determined with a high degree of accuracy. 

The method according to the invention is characterized in that 

- the method further comprises the step of determining the position of the 

sensor on the subject, and 

- the step of deriving the subject-related value is performed also in dependence 

20 on the position of the sensor on the subject. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the method of the invention will be further 

elucidated and described with reference to the drawing, in which: 

Figs. 1 A,B,C,D show sketches of a device with attachment means that can be 

attached at several positions on a subject. 

Fig. 2 shows an activity monitor with user interface. 

Fig. 3 shows an activity monitor comprising a device with a sensor connected 

to a separate unit by means of a wireless link. 

30 Fig. 4 shows a diagram of an embodiment of the method according to the 

invention. 

Figs. 5 A,B show diagrams of embodiments of the measuring method 

according to the invention including the compensation method according to the invention. 
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Fig. 6 shows a diagram of an embodiment of the method according to the 

invention including the method according to the invention to determine the position of the 

sensor on the subject. 

Fig. 7 shows a diagram of an embodiment of the method according to the 

5 invention including the compensation initialization method according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure IA shows an activity monitor 1 comprising a sensor 6 (shown in dotted 

lines), a display 10, and strap attachment means 5. The activity monitor 1 further comprises a 

10 microprocessor (not shown) for computing and displaying an activity parameter. The sensor 

6 can comprise a single-axial or multi-axial accelerometer, a temperature sensor, an electrical 

sensor for measuring electrical body signals such as the ECG signal, a heart rate sensor, a 

pedometer, a global or local positioning system, or any other type of sensor. Such sensors are 

known to the skilled artisan. Figure 1B shows the activity monitor 1, fixed to a short strap 2 

15 with a buckle 4, and Figure IC shows the activity monitor 1 fixed to a long strap 3. The short 

strap 2 is suitable for attaching the activity monitor to a wrist or ankle, while the long strap 3 

is suitable for attaching the activity monitor to a waist or chest. Figure ID shows a side view 

of the activity monitor illustrating a clip 9 fixed to the back of the activity monitor, making it 

possible to attach the activity monitor to clothing. The activity monitor with accessories as 

20 shown can be attached at one of a plurality of positions on a subject. The display 10 can be a 

touch-screen display for having a subject provide input to the activity monitor. 

Figure 2 shows an activity monitor 20 with at least one button 21,22, a display 

23, and a sensor 24. The button can be used for receiving input from a user. Preferably, more 

buttons are provided to make it easier for the subject to provide different kinds of input to the 

25 activity monitor. 

Figure 3 shows an activity monitor comprising a device 30 with a sensor 33. 

The device 30 does not have any buttons or display. The device 30 has means to 

communicate with a separate unit 31, preferably using a wireless link 32 such as WIFI or 

Bluetooth. The separate unit 31 is used to control the device 30. The separate unit 31, for 

30 example a personal computer or a personal digital assistant, comprises a microprocessor (not 

shown) for processing the information gathered by the device 30 by means of sensor 33. The 

separate unit 31 further comprises means for receiving user input and communicating the 

processed information to a user. 
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Figure 4 shows an embodiment of the method according to the invention for 

activity monitoring applicable to the case where the sensor 6 is attached at a reference 

position. In step 100, the sensor 6 delivers a measurement value at the reference position. 

Preferably, the sensor 6 is a tri-axial accelerometer, and the measurement value is a triple 

5 containing acceleration information in X, Y, and Z-direction. In step 101, the activity monitor 

computes the corresponding activity parameter, for example energy expenditure. For a tri

axial accelerometer attached to the back of the waist, a method to compute the corresponding 

energy expenditure is disclosed in "Daily physical activity, energy expenditure and physical 

fitness; assessment and implications" by Guy Plasqui, Ph.D. thesis, Maastricht University, 

10 2004, referred to hereinafter as "Plasqui". The back of the waist is near the center of the body 

and a tri-axial accelerometer attached thereto provides a good estimation of overall 

movements. 

Figure SA shows an example of embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 

15 position on the subject that is not a reference position. In step 105, the sensor 6 delivers a 

measurement value measured at the position where the sensor is attached. After this, in step 

106, the measurement value is compensated for the difference of the value at the position the 

sensor 6 is attached and the corresponding value at the reference position. After this, in step 

108, the activity parameter, in this case energy expenditure, is computed using the method of 

20 computing the corresponding energy expenditure disclosed in Plasqui. The compensation 

method of step 106, in a very simple version, in this embodiment can be expressed as: 

xcorrected = a + bxraw ' 

where Xraw represents the measured value at the position where the sensor 6 is attached, 

Xcorrected is the corrected measured value, and a and b are compensation constants that have 

25 been stored in a compensation database 107 as part of an initialization procedure. In a 

multivariate system, where the measurement value comprises a tuple, for example the X, Y, 

and Z-components measured by a tri-axial accelerometer, the compensation method can be 

expressed as: 

30 where xraw,1,Xraw,2,···,xraw,N represent the N components of the measurement value tuple; 

xcorrected,i represents the i-th component of the corrected measurement value tuple 

( xcorrected,l' xcorrected,2 ' ••• 'xcorrected,N) ' and ai and bi,} ' for i' j = l, 2, ... ' N ' are compensation 
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constants that have been stored in a compensation database 107 as part of an initialization 

procedure. This example of a compensation method is particularly easy to implement. Other, 

potentially more flexible compensation methods are easily conceivable. Such methods 

include higher order polynomials, generalized linear models, other statistical methods, 

5 artificial neural networks, and fuzzy logic methods. 

Figure 5B shows an alternative embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 

position on the subject that is not a reference position. In step 110, the sensor 6 delivers a 

measurement value measured at the position where it is attached. After this, in step 111, the 

10 activity parameter, in this case energy expenditure, is computed using the method of 

computing the corresponding energy expenditure disclosed in Plasqui. Finally, in step 112 the 

computed energy expenditure is compensated for the difference of the energy expenditure as 

computed from the value measured at the position where the sensor 6 is attached and the 

"real" energy expenditure that would have been obtained if the sensor had been attached at 

15 the reference position. The compensation method, which is similar to the compensation 

method appearing in the embodiment according to Figure SA, makes use of the information 

stored in the compensation database 113. 

Figure 6 shows a diagram of an embodiment of a method of determining the 

position on the subject where the sensor 6 is attached and of computing the activity 

20 parameter, regardless of where the sensor was attached. In step 115, the measured value or a 

sequence of measured values is obtained from the sensor 6. Next, the position on the body is 

determined in step 116, using information from a feature database 117. To determine the 

position of the sensor 6 on the body, the signal from the sensor is analyzed for features that 

are position-dependent. Also, the subject is instructed to perform predefined standardized 

25 activities, such as walking, sitting, and standing, preferably for about 20 seconds each. 

Alternatively, the user can provide the activity monitor with input to indicate when he or she 

performs a standardized activity, and possibly, which standardized activity he or she 

performs. Combinations of the values during the standardized activities or the absolute 

measured values are used to determine the position of the sensor 6 on the subject. Thereto, a 

30 number of predefined rules are used. These rules can be in the form of "if. .. then" rules. An 

example of such a rule is: "if the measured value during walking is in the range of A to B 

times higher than during sitting, the sensor 6 is positioned on the lower arm", where A and B 

are constants stored in the feature database 117. Another example of such a rule is: "if the 

measured value during walking is in the range of C to D, the sensor 6 is positioned on the 
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leg", where C and Dare constants stored in the feature database 117. The rules can also be 

implemented in terms of fuzzy logic rules. Other ways to provide a set of rules, including for 

example neural network methods and logic programming, are obvious to the skilled artisan. 

In a preferred embodiment, the position of the sensor 6 on the subject is determined by means 

5 of pattern recognition. The pattern recognition can be performed for example by correlating a 

signal obtained from the sensor with a signal stored in the feature database 117. The pattern 

recognition can be performed in the time domain, the frequency domain, or another domain, 

preferably a time-frequency domain such as a wavelet domain. Pattern recognition can be 

performed in many ways known to the skilled artisan. For example, techniques used in 

10 speech recognition can be applied. 

After the position of the sensor 6 on the subject has been determined in step 

116, and the position is not a reference position (step 118, branch 122), in step 119 the 

measured value is compensated for by the difference between the value at the position at 

which the sensor is attached and the corresponding value at a reference position, making use 

15 of the information in a compensation database 120, in a way similar to the embodiment 

according to Figure SA. Finally, in step 121 the activity parameter is computed from the, 

possibly compensated, measured value, in a way similar to the embodiment according to 

Figure 5. 

In another embodiment, the measured value is first converted to an activity 

20 parameter, and the activity parameter is used to determine the position of the sensor 6 on the 

subject in a way similar to what is described above. In that case, after the position has been 

determined, the computed activity parameter is compensated for the difference between the 

computed activity parameter and the corresponding activity parameter computed from a 

value measured at a reference position, while information stored in a compensation database 

25 is made use of in a way similar to the embodiment according to Figure 5B. It is also possible 

to use other quantities relating to measured values obtained from the sensor 6, in the step to 

determine the position 116 and/or in the step to compensate for the difference 119. 

Figure 7 shows a diagram of an embodiment of an initialization procedure for 

the compensation database. In this embodiment, a sequence of steps is performed iteratively. 

30 As a first step 130, i and} are both initialized to 1. Each iteration starts with step 131 

comprising an instruction to the subject to perform predefined activity i. The instruction can 

comprise a spoken instruction to walk, sit, or stand, or it can for example comprise showing 

the activity on a display for a predefined duration. Then, in step 132 the subject performs the 

predefined activity i, while the sensor 6 attached at position} on the subject measures a 
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physical value, in this case tri-axial acceleration, in step 133. Next, in step 134 the essential 

features are extracted from the measured value signal and stored in a feature database 135. 

These essential features may comprise decision rules or constants that are part of decision 

rules, similar to the constants A, B, C, and D appearing in the description of the embodiment 

5 according to Figure 6. Similarly, essential signal patterns can be stored in the time domain, 

frequency domain, time-frequency domain, or any other domain or combination of domains. 

Simultaneously, if position} is not a reference position (step 136, branch 145), in step 137 

compensation parameters describing the difference between the measured value at the 

position of the sensor 6 on the subject and the corresponding value at a reference position are 

10 determined and stored in a compensation database 138. These compensation parameters may 

comprise constants appearing in the compensation method, similar to the constants a, b, ai, 

and b . . occurring in the description of the embodiment according to Figure SA. 
Z,J 

To conclude an iteration, i is increased in step 139, and if i is smaller than or 

equal to the number of predefined activities (step 140, branch 147), the iteration steps are 

15 repeated; otherwise,} is increased in step 141, and ifj is smaller than or equal to the 

predefined number of positions (step 142, branch 148), i is set to 1 in step 143 and the 

iteration steps are repeated. Ifj is greater than the predefined number of positions (step 142, 

branch 149), the initialization procedure is finished. 

In general, this sequence could be paralleled further, for example by using a 

20 plurality of sensors 6 to measure the value at a plurality of positions on the subject 

simultaneously. In this embodiment, the steps of extracting compensation parameters and 

extracting essential signal features are performed in parallel. However, they can also be 

performed sequentially. In an alternative embodiment, the activity parameter is computed 

after the sensor 6 has delivered the signal in step 133, and before extracting essential features 

25 in step 134 and determining compensation parameters in step 137. It is also possible to 

compute at least one derived quantity from the values measured by the sensor 6, and perform 

the steps of extracting essential features and determining compensation parameters based on 

the derived quantity. 

In another embodiment, the initialization of the compensation database and the 

30 feature database are performed on the basis of a population of subjects. All subjects are asked 

to perform the standardized activities, the measured values are obtained from the sensor 6 at 

multiple positions on the subject, and after the data of all subjects have been collected and 

stored in an intermediate database, the compensation database and the feature database are 
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filled with values that are representative of the population. This embodiment has the 

advantage that the activity monitor needs to be initialized only once, possibly by the 

manufacturer, and after that an unlimited number of activity monitors can be produced using 

the same database values. 

It will be appreciated that the invention also extends to computer programs, 

particularly computer programs on or in a carrier, adapted for putting the invention into 

practice. The program may be in the form of source code, object code, a code intermediate 

source and object code such as partially compiled form, or in any other form suitable for use 

in the implementation of the method according to the invention. The carrier may be any 

10 entity or device capable of carrying the program. For example, the carrier may include a 

storage medium, such as a ROM, for example a CD ROM or a semiconductor ROM, or a 

magnetic recording medium, for example a floppy disc or hard disk. Further, the carrier may 

be a transmissible carrier such as an electrical or optical signal, which may be conveyed via 

electrical or optical cable or by radio or other means. When the program is embodied in such 

15 a signal, the carrier may be constituted by such cable or other device or means. Alternatively, 

the carrier may be an integrated circuit in which the program is embedded, the integrated 

circuit being adapted for performing, or for use in the performance of, the relevant method. 

A measuring system comprises a sensor arranged to be attached to a subject 

for obtaining a measured value representing a physical or a physiological quantity of the 

20 subject. The measuring system further comprises means for deriving a subject-related value 

from the measured value. The sensor is arranged to be attached at one of a plurality of 

positions on the subject. The measuring system further comprises means for establishing the 

position of the sensor on the subject. The means for deriving the subject-related value is 

arranged for deriving the subject-related value also in dependence on the position of the 

25 sensor on the subject. 

It should be noted that the above-mentioned embodiments illustrate rather than 

limit the invention, and that those skilled in the art will be able to design many alternative 

embodiments without departing from the scope of the appended claims. In the claims, any 

reference signs placed between parentheses shall not be construed as limiting the claim. Use 

30 of the verb "to comprise" and its conjugations does not exclude the presence of elements or 

steps other than those stated in a claim. The article "a" or "an" preceding an element does not 

exclude the presence of a plurality of such elements. The invention may be implemented by 

means of hardware comprising several distinct elements, and by means of a suitably 

programmed computer. In the device claim enumerating several means, several of these 
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means may be embodied by one and the same item of hardware. The mere fact that certain 

measures are recited in mutually different dependent claims does not indicate that a 

combination of these measures cannot be used to advantage. 
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Detection and compensation method for monitoring the place of activity on the body 

FIELD OF THE INVENTION 

The invention relates to a measuring system comprising 

- a sensor arranged to be attached to a subject for obtaining a measured value 

representing a physical or a physiological quantity of the subject, and 

- means for deriving a subject-related value from the measured value. 

The invention also relates to a system for determining the calorie balance of a 

subject, and to a method of estimating a subject-related derived value. 

BACKGROUND OF THE INVENTION 

Overweight and obesity are growing problems; for example over 60% of the 

American population can be classified as overweight or obese. Weight gain occurs when a 

human has a higher energy intake (food) than energy expenditure (resting metabolic rate+ 

activity). Since this unbalance causes the weight gain problem, many weight loss programs 

require that users log the food consumed and activities done in order to estimate the calorie 

15 balance. 

Tables and equations exist for converting nutrition values and activities into 

calorie intake and expenditure, respectively. However, manual calorie counting is a 

cumbersome process requiring knowledge, time, effort, recording and discipline. Thus, 

calorie logging is a problem for many people and hence it is a challenge for researchers to 

20 find a solution therefore. 

In US patent application publication US2003/0065257, a combination of a diet 

and activity-monitoring device is described for monitoring both the consumption and activity 

of the subject. Such a monitoring device includes a body activity monitor for monitoring the 

body activity of the subject. The body activity monitor is operable to output a signal 

25 indicative of the subject's body activity. An activity calculator may also be provided, which 

receives the activity indicative signal and determines body activity level and/or energy 

expenditure for the subject. The monitoring device may take the form of a wristwatch-style 

device or a belt or clothing-mounted monitor. The monitoring device may comprise a heart 

rate monitor. The heart rate of the subject increases with activity and decreases when the 
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subject is resting. The activity monitor may be calibrated using an indirect calorimeter. The 

heart rate sensor may be part of the wristwatch-style activity monitor, or it may be provided 

as a separate unit, for example in the form of a chest-strap, which communicates with the 

activity monitor. 

The activity monitor may alternatively comprise a motion sensor such as a 

mechanical pendulum or a single or multi-axis accelerometer. An accelerometer is preferred 

since it may provide information on body movement as well as the direction and intensity of 

the movement. The motion sensor may form part of the wristwatch or belt or clothing

mounted monitoring device or may be part of a separate accessory that communicates with 

10 the monitoring device. The body activity monitor may be calibrated to determine activity-

related energy expenditure using an indirect calorimeter. 

As another alternative, the body activity monitor may include multiple modes 

for recording a variety of activities, such as swimming, biking, and use of stationary exercise 

equipment. The subject presses a start button and the body activity monitor will record the 

15 duration of the activity. 

Furthermore, the monitoring device also preferably includes a consumption 

notation control for use by the subject to indicate when the subject consumes food. The body 

activity monitor and the consumption notation control may take a variety of forms. It may 

include a GPS antenna to determine the position of the subject using GPS signals. It may 

20 combine a time-indicative signal with the GPS signals to determine changes in position of the 

subject as well as the rate of change in position. This allows determination of movement or 

body activity. The device may be calibrated to determine caloric expenditure from the 

measured body activity. 

Moreover, a position and/or activity discriminator may be included in or 

25 communicating with the body activity monitor. The discriminator functions to determine the 

position and/or activity of the subject by determining the proximity of the subject to various 

devices and locations, such as exercise equipment and buildings. For example, it may be 

determined that the subject is close to running shoes to discriminate the activity of running. 

In a more advanced configuration, proximity to running shoes may be combined with GPS 

30 signals, heart rate sensor and/or motion sensor output to allow the activity calculator to 

determine the type of activity being performed, the duration of the activity, and the intensity 

of the activity. 
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When the user uses the system for the first time, he or she may designate 

certain movement patterns as correlating with certain activities. This will aid to calibrate the 

activity monitor. 

Each of the described activity monitors and sensors is designed to be placed on 

5 a single position on the body. Bodily signals such as acceleration and ECG signals, are 

measured local to the position where the sensor is attached to the object. For example, 

acceleration measured by an accelerometer on the wrist includes motion of the arm, which is 

not detected by an accelerometer mounted on the waist. 

The existing activity monitors, including for example a wrist strap or a waist 

10 belt, are often designed to be worn on one place on the body. The existing activity monitor is 

calibrated such that it provides accurate results if it is attached at a predefined location on the 

body. If the activity monitor is attached at a different location, the measured activity may be 

less accurate. If the activity monitor is not attached at the reference position, errors exceeding 

5% in the estimation of energy expenditure may occur. This amounts to an error exceeding 

15 approximately 100 kilo calories per day. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a measuring system that yields a 

more accurate estimate of a parameter relating to a subject. 

20 According to the invention, this object is achieved in that 

25 

- the sensor is arranged to be attached at one of a plurality of positions on the 

subject, 

- the measuring system further comprises means for establishing the position 

of the sensor from said plurality of positions on the subject, and 

- the means for deriving the subject-related value is arranged for deriving the 

subject-related value also in dependence on the position of the sensor on the subject. 

With these provisions, the accuracy of the derived value is guaranteed for any 

of a plurality of positions on the body. The subject may attach the sensor at any preferred 

position on the body, and can preferably attach it at a different position whenever he or she 

30 desires to do so. 

Subjects may have different preferences where they prefer wearing the sensor, 

and the same subject may prefer wearing the sensor at different locations, depending on for 

example the location of the subject, the local weather, or the activity the subject is 

performing at any given time. Advantageously, a plurality of sensors are attached at different 
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positions on the subject and the means for deriving the subject-related value is arranged for 

combining the respective obtained measured values in order to increase the accuracy of the 

derived value. 

It is noted that US 5 111 826 discloses a blood pressure sensor that is worn on 

5 one's fingertip and that has a hand position sensor. The hand position sensor measures the 

difference in height between the hand and the heart to correct the readings from the blood 

pressure sensor for hand-to-heart height differences, which differences directly correspond to 

the differences between finger and heart blood pressure. Document EP 1 254 629 discloses 

an electronic sphygmomanometer for measuring blood pressure that is worn on one's wrist 

10 and has gravitational acceleration sensors to determine altitude differences between the heart 

and the pressure reference position of the sphygmomanometer for correcting a blood pressure 

value. 

15 

20 

The invention is particularly suitable for determining a derived value relating 

to a human or an animal. 

According to an aspect of the invention, the plurality of positions includes at 

least two of the following: a wrist, a lower arm, an upper arm, a lower leg, an upper leg, a 

waist, a chest, a neck, a head. This allows for an especially flexible use of the activity 

monitor, because the positions mentioned are especially well suited for measuring the activity 

of the subject, and they are particularly convenient for wearing a sensor device. 

According to another aspect of the invention, the derived value comprises an 

activity parameter of the subject. With this aspect, the measuring system becomes an activity 

monitor that enables to monitor the degree of activity performed by the subject. Other 

possible derived values include a temperature value or an ECG value that is automatically 

compensated for by the location of the sensor. Advantageously, the position of the sensor on 

25 the subject is established in dependence on an accelerometer measurement and a temperature 

or ECG value is compensated for in dependence on the established position. 

According to an aspect of the invention, the activity parameter comprises 

energy expenditure. This makes the activity monitor particularly suitable for use in weight 

management. 

30 According to another aspect of the invention, the activity parameter represents 

the degree of activity of the body part the sensor is attached to. When the position of the 

sensor on the subject is known, it becomes possible to monitor activity parameters related to 

a specific body part. For example, if the sensor is attached to the arm, the activity monitor 

can track energy expenditure, and in addition can track local acceleration of the arm. For 
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example, with additional information provided by fitness equipment, the forces applied to the 

arm can be estimated and combined with acceleration information provided by the sensor to 

obtain local energy expenditure. This enables subjects to optimize a training schedule to train 

a specific body part. Also, if a predefined safety limit is exceeded, this can be provided as 

5 feedback to the user to avoid potentially dangerous situations. 

According to an aspect of the invention, the measured value comprises at least 

one of temperature, ECG, or acceleration, in particular tri-axial acceleration. These examples 

of measured values are correlated with activity. 

According to another aspect of the invention, the system further comprises 

10 means for selecting a subset of a predefined set of further physical and/or physiological 

quantities of the subject in dependence on the position of the sensor on the subject, and the 

sensor is arranged for generating a further measured value for each quantity in the selected 

subset. The subset may contain zero or more further physical and/or physiological quantities 

of the subject, for example temperature, ECG, or acceleration. This aspect allows the system 

15 to generate measurements that are particularly relevant to the body part the sensor is attached 

to. For example, a temperature measurement may provide relevant information when the 

temperature sensor is attached to the trunk of the body, and not when it is attached to, for 

example, an ankle. The system can take this into account for example by disregarding, or 

compensating, temperature measurement if the sensor is attached to an ankle. Further 

20 physical and/or physiological quantities, such as heart rate or temperature, can be used 

alongside for example a derived activity parameter in various health applications. 

25 

According to another aspect of the invention, the system further comprises 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

This aspect allows the measuring system to accurately measure, for example, 

an activity parameter with the sensor at one of a plurality of positions on the subject, even if 

the measuring system is calibrated for only a single reference position, because the deviation 

30 of the measured value caused by wearing the activity monitor at a different position is 

compensated for. The accuracy may be increased even further by calibrating a plurality of 

reference positions. In case a plurality of reference positions is calibrated, and the sensor is 

attached at a position that is not a reference position, the means for converting can 
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compensate the measured value with respect to the nearest reference position or with respect 

to a weighted average of reference positions, thereby increasing the accuracy further. 

Another aspect of the invention is characterized in that the means for 

determining the position of the sensor on the subject is arranged for determining the position 

5 in dependence on the measured value. This allows the sensor to be attached at different 

positions on the subject, without any additional user interaction to indicate the actual position 

of the device. 

According to another aspect of the invention, it further comprises means for 

obtaining from the sensor a plurality of measured values measured during a time interval, and 

10 wherein the means for determining the position of the sensor on the subject is arranged for 

determining the position in dependence on the measured values measured during the time 

interval. This allows the position of the sensor to be determined in an especially reliable 

manner. 

According to another aspect of the invention, the means for determining the 

15 position of the sensor on the subject is arranged for determining the position on the basis of a 

predefined set of rules related to the measured value or measured values measured during the 

time interval, respectively. A set of rules, preferably part of a rule-based system, possibly 

making use of fuzzy logic, is particularly suited for determining the position of the sensor. 

According to another aspect of the invention, the means for determining the 

20 position of the sensor on the subject comprises means for performing a pattern recognition of 

a signal derived from the measured values measured during the time interval. A pattern 

recognition means is especially favorable to achieve a high reliability in establishing the 

position of the sensor on the subject. 

According to an aspect of the invention, it further comprises means for 

25 determining that the user is performing a standardized activity, and the means for 

determining the position of the sensor on the subject is arranged for using at least one 

measured value obtained from the sensor, the measured value relating to a time the user is 

performing the standardized activity. This allows the activity monitor to determine the 

position of the device on the body with greater certainty. Preferably, the standardized activity 

30 has a repetition pattern with a cycle time of, for example, 1 to 2 seconds and the standardized 

activity is performed for at least five cycles. 

According to another aspect of the invention, the means for establishing that 

the user is performing a standardized activity is arranged for establishing the activity in 
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dependence on at least one measured value. This increases the accuracy and reduces the 

amount of required user interaction. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user for indicating when the subject is performing the standardized activity. 

5 This allows a very economical implementation of the activity monitor. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user related to the position of the sensor on the subject. This allows a very 

economical implementation of the activity monitor. 

Another aspect of the invention further comprises 

10 - means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

15 the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

If the sensor position and the type of activity are known, the actual body 

movements can be compared to movements that are "optimal" for that particular activity. 

This translates into a measure of efficiency and proficiency in the selected activity. For 

20 example, inexperienced runners have a larger vertical acceleration component than 

experienced runners. Optimal movement patterns can be looked up in a database with key 

( desired activity, body part), and a pattern-matching technique can be used to determine how 

the actual pattern compares to the optimal pattern. Moreover, suggestions to change 

movement patterns of the specific body part can be given, such as for example, "when 

25 striking a ball with a racket, try to move in a continuous circular motion, and do not stop the 

motion after impact, to maximize acceleration of the ball upon impact". Alternatively, 

movements associated with health problems such as a baseball-arm, can be detected and 

feedback can be provided about the undesired movements. 

According to another aspect of the invention, the means for establishing that 

30 the subject is performing the predetermined activity is arranged for establishing that the 

subject is performing at least one of a predetermined number of predetermined activities. 

This allows the activity monitor to distinguish between a plurality of activities of the subject, 

so that feedback can be provided in relation to the established activity. 
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According to another aspect of the invention, it further comprises a further 

sensor arranged to be attached to the subject for obtaining a further measured value 

representing a further physical or physiological quantity of the subject, and wherein the 

means for deriving the subject-related value is arranged for deriving the measured value also 

5 in dependence on the further measured value. Advantageously, a plurality of sensors are 

attached at different positions on the subject and the means for deriving the subject-related 

value is arranged for combining the respective obtained measured values in order to increase 

the accuracy of the derived value. Advantageously, the sensors communicate with each other 

or with a central unit, for example by means of a wireless or wired connection, for 

10 coordinated processing of the obtained measured values. 

The system for determining the calorie balance of a subject according to the 

invention is characterized in that it comprises the activity monitor set forth, means for 

monitoring food consumption, and means for deriving the calorie balance using the derived 

energy expenditure. This system can provide accurate calorie balance because the activity 

15 parameter is determined with a high degree of accuracy. 

The method according to the invention is characterized in that 

- the method further comprises the step of determining the position of the 

sensor on the subject, and 

- the step of deriving the subject-related value is performed also in dependence 

20 on the position of the sensor on the subject. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the method of the invention will be further 

elucidated and described with reference to the drawing, in which: 

Figs. 1 A,B,C,D show sketches of a device with attachment means that can be 

attached at several positions on a subject. 

Fig. 2 shows an activity monitor with user interface. 

Fig. 3 shows an activity monitor comprising a device with a sensor connected 

to a separate unit by means of a wireless link. 

30 Fig. 4 shows a diagram of an embodiment of the method according to the 

invention. 

Figs. 5 A,B show diagrams of embodiments of the measuring method 

according to the invention including the compensation method according to the invention. 
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Fig. 6 shows a diagram of an embodiment of the method according to the 

invention including the method according to the invention to determine the position of the 

sensor on the subject. 

Fig. 7 shows a diagram of an embodiment of the method according to the 

5 invention including the compensation initialization method according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure IA shows an activity monitor 1 comprising a sensor 6 (shown in dotted 

lines), a display 10, and strap attachment means 5. The activity monitor 1 further comprises a 

10 microprocessor (not shown) for computing and displaying an activity parameter. The sensor 

6 can comprise a single-axial or multi-axial accelerometer, a temperature sensor, an electrical 

sensor for measuring electrical body signals such as the ECG signal, a heart rate sensor, a 

pedometer, a global or local positioning system, or any other type of sensor. Such sensors are 

known to the skilled artisan. Figure 1B shows the activity monitor 1, fixed to a short strap 2 

15 with a buckle 4, and Figure IC shows the activity monitor 1 fixed to a long strap 3. The short 

strap 2 is suitable for attaching the activity monitor to a wrist or ankle, while the long strap 3 

is suitable for attaching the activity monitor to a waist or chest. Figure ID shows a side view 

of the activity monitor illustrating a clip 9 fixed to the back of the activity monitor, making it 

possible to attach the activity monitor to clothing. The activity monitor with accessories as 

20 shown can be attached at one of a plurality of positions on a subject. The display 10 can be a 

touch-screen display for having a subject provide input to the activity monitor. 

Figure 2 shows an activity monitor 20 with at least one button 21,22, a display 

23, and a sensor 24. The button can be used for receiving input from a user. Preferably, more 

buttons are provided to make it easier for the subject to provide different kinds of input to the 

25 activity monitor. 

Figure 3 shows an activity monitor comprising a device 30 with a sensor 33. 

The device 30 does not have any buttons or display. The device 30 has means to 

communicate with a separate unit 31, preferably using a wireless link 32 such as WIFI or 

Bluetooth. The separate unit 31 is used to control the device 30. The separate unit 31, for 

30 example a personal computer or a personal digital assistant, comprises a microprocessor (not 

shown) for processing the information gathered by the device 30 by means of sensor 33. The 

separate unit 31 further comprises means for receiving user input and communicating the 

processed information to a user. 
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Figure 4 shows an embodiment of the method according to the invention for 

activity monitoring applicable to the case where the sensor 6 is attached at a reference 

position. In step 100, the sensor 6 delivers a measurement value at the reference position. 

Preferably, the sensor 6 is a tri-axial accelerometer, and the measurement value is a triple 

5 containing acceleration information in X, Y, and Z-direction. In step 101, the activity monitor 

computes the corresponding activity parameter, for example energy expenditure. For a tri

axial accelerometer attached to the back of the waist, a method to compute the corresponding 

energy expenditure is disclosed in "Daily physical activity, energy expenditure and physical 

fitness; assessment and implications" by Guy Plasqui, Ph.D. thesis, Maastricht University, 

10 2004, referred to hereinafter as "Plasqui". The back of the waist is near the center of the body 

and a tri-axial accelerometer attached thereto provides a good estimation of overall 

movements. 

Figure SA shows an example of embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 

15 position on the subject that is not a reference position. In step 105, the sensor 6 delivers a 

measurement value measured at the position where the sensor is attached. After this, in step 

106, the measurement value is compensated for the difference of the value at the position the 

sensor 6 is attached and the corresponding value at the reference position. After this, in step 

108, the activity parameter, in this case energy expenditure, is computed using the method of 

20 computing the corresponding energy expenditure disclosed in Plasqui. The compensation 

method of step 106, in a very simple version, in this embodiment can be expressed as: 

xcorrected = a + bxraw ' 

where Xraw represents the measured value at the position where the sensor 6 is attached, 

Xcorrected is the corrected measured value, and a and b are compensation constants that have 

25 been stored in a compensation database 107 as part of an initialization procedure. In a 

multivariate system, where the measurement value comprises a tuple, for example the X, Y, 

and Z-components measured by a tri-axial accelerometer, the compensation method can be 

expressed as: 

30 where xraw,1,Xraw,2,···,xraw,N represent the N components of the measurement value tuple; 

xcorrected,i represents the i-th component of the corrected measurement value tuple 

( xcorrected,l' xcorrected,2 ' ••• 'xcorrected,N) ' and ai and bi,} ' for i' j = l, 2, ... ' N ' are compensation 
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constants that have been stored in a compensation database 107 as part of an initialization 

procedure. This example of a compensation method is particularly easy to implement. Other, 

potentially more flexible compensation methods are easily conceivable. Such methods 

include higher order polynomials, generalized linear models, other statistical methods, 

5 artificial neural networks, and fuzzy logic methods. 

Figure 5B shows an alternative embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 

position on the subject that is not a reference position. In step 110, the sensor 6 delivers a 

measurement value measured at the position where it is attached. After this, in step 111, the 

10 activity parameter, in this case energy expenditure, is computed using the method of 

computing the corresponding energy expenditure disclosed in Plasqui. Finally, in step 112 the 

computed energy expenditure is compensated for the difference of the energy expenditure as 

computed from the value measured at the position where the sensor 6 is attached and the 

"real" energy expenditure that would have been obtained if the sensor had been attached at 

15 the reference position. The compensation method, which is similar to the compensation 

method appearing in the embodiment according to Figure SA, makes use of the information 

stored in the compensation database 113. 

Figure 6 shows a diagram of an embodiment of a method of determining the 

position on the subject where the sensor 6 is attached and of computing the activity 

20 parameter, regardless of where the sensor was attached. In step 115, the measured value or a 

sequence of measured values is obtained from the sensor 6. Next, the position on the body is 

determined in step 116, using information from a feature database 117. To determine the 

position of the sensor 6 on the body, the signal from the sensor is analyzed for features that 

are position-dependent. Also, the subject is instructed to perform predefined standardized 

25 activities, such as walking, sitting, and standing, preferably for about 20 seconds each. 

Alternatively, the user can provide the activity monitor with input to indicate when he or she 

performs a standardized activity, and possibly, which standardized activity he or she 

performs. Combinations of the values during the standardized activities or the absolute 

measured values are used to determine the position of the sensor 6 on the subject. Thereto, a 

30 number of predefined rules are used. These rules can be in the form of "if. .. then" rules. An 

example of such a rule is: "if the measured value during walking is in the range of A to B 

times higher than during sitting, the sensor 6 is positioned on the lower arm", where A and B 

are constants stored in the feature database 117. Another example of such a rule is: "if the 

measured value during walking is in the range of C to D, the sensor 6 is positioned on the 
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leg", where C and Dare constants stored in the feature database 117. The rules can also be 

implemented in terms of fuzzy logic rules. Other ways to provide a set of rules, including for 

example neural network methods and logic programming, are obvious to the skilled artisan. 

In a preferred embodiment, the position of the sensor 6 on the subject is determined by means 

5 of pattern recognition. The pattern recognition can be performed for example by correlating a 

signal obtained from the sensor with a signal stored in the feature database 117. The pattern 

recognition can be performed in the time domain, the frequency domain, or another domain, 

preferably a time-frequency domain such as a wavelet domain. Pattern recognition can be 

performed in many ways known to the skilled artisan. For example, techniques used in 

10 speech recognition can be applied. 

After the position of the sensor 6 on the subject has been determined in step 

116, and the position is not a reference position (step 118, branch 122), in step 119 the 

measured value is compensated for by the difference between the value at the position at 

which the sensor is attached and the corresponding value at a reference position, making use 

15 of the information in a compensation database 120, in a way similar to the embodiment 

according to Figure SA. Finally, in step 121 the activity parameter is computed from the, 

possibly compensated, measured value, in a way similar to the embodiment according to 

Figure 5. 

In another embodiment, the measured value is first converted to an activity 

20 parameter, and the activity parameter is used to determine the position of the sensor 6 on the 

subject in a way similar to what is described above. In that case, after the position has been 

determined, the computed activity parameter is compensated for the difference between the 

computed activity parameter and the corresponding activity parameter computed from a 

value measured at a reference position, while information stored in a compensation database 

25 is made use of in a way similar to the embodiment according to Figure 5B. It is also possible 

to use other quantities relating to measured values obtained from the sensor 6, in the step to 

determine the position 116 and/or in the step to compensate for the difference 119. 

Figure 7 shows a diagram of an embodiment of an initialization procedure for 

the compensation database. In this embodiment, a sequence of steps is performed iteratively. 

30 As a first step 130, i and} are both initialized to 1. Each iteration starts with step 131 

comprising an instruction to the subject to perform predefined activity i. The instruction can 

comprise a spoken instruction to walk, sit, or stand, or it can for example comprise showing 

the activity on a display for a predefined duration. Then, in step 132 the subject performs the 

predefined activity i, while the sensor 6 attached at position} on the subject measures a 
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physical value, in this case tri-axial acceleration, in step 133. Next, in step 134 the essential 

features are extracted from the measured value signal and stored in a feature database 135. 

These essential features may comprise decision rules or constants that are part of decision 

rules, similar to the constants A, B, C, and D appearing in the description of the embodiment 

5 according to Figure 6. Similarly, essential signal patterns can be stored in the time domain, 

frequency domain, time-frequency domain, or any other domain or combination of domains. 

Simultaneously, if position} is not a reference position (step 136, branch 145), in step 137 

compensation parameters describing the difference between the measured value at the 

position of the sensor 6 on the subject and the corresponding value at a reference position are 

10 determined and stored in a compensation database 138. These compensation parameters may 

comprise constants appearing in the compensation method, similar to the constants a, b, ai, 

and b . . occurring in the description of the embodiment according to Figure SA. 
Z,J 

To conclude an iteration, i is increased in step 139, and if i is smaller than or 

equal to the number of predefined activities (step 140, branch 147), the iteration steps are 

15 repeated; otherwise,} is increased in step 141, and ifj is smaller than or equal to the 

predefined number of positions (step 142, branch 148), i is set to 1 in step 143 and the 

iteration steps are repeated. Ifj is greater than the predefined number of positions (step 142, 

branch 149), the initialization procedure is finished. 

In general, this sequence could be paralleled further, for example by using a 

20 plurality of sensors 6 to measure the value at a plurality of positions on the subject 

simultaneously. In this embodiment, the steps of extracting compensation parameters and 

extracting essential signal features are performed in parallel. However, they can also be 

performed sequentially. In an alternative embodiment, the activity parameter is computed 

after the sensor 6 has delivered the signal in step 133, and before extracting essential features 

25 in step 134 and determining compensation parameters in step 137. It is also possible to 

compute at least one derived quantity from the values measured by the sensor 6, and perform 

the steps of extracting essential features and determining compensation parameters based on 

the derived quantity. 

In another embodiment, the initialization of the compensation database and the 

30 feature database are performed on the basis of a population of subjects. All subjects are asked 

to perform the standardized activities, the measured values are obtained from the sensor 6 at 

multiple positions on the subject, and after the data of all subjects have been collected and 

stored in an intermediate database, the compensation database and the feature database are 
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filled with values that are representative of the population. This embodiment has the 

advantage that the activity monitor needs to be initialized only once, possibly by the 

manufacturer, and after that an unlimited number of activity monitors can be produced using 

the same database values. 

It will be appreciated that the invention also extends to computer programs, 

particularly computer programs on or in a carrier, adapted for putting the invention into 

practice. The program may be in the form of source code, object code, a code intermediate 

source and object code such as partially compiled form, or in any other form suitable for use 

in the implementation of the method according to the invention. The carrier may be any 

10 entity or device capable of carrying the program. For example, the carrier may include a 

storage medium, such as a ROM, for example a CD ROM or a semiconductor ROM, or a 

magnetic recording medium, for example a floppy disc or hard disk. Further, the carrier may 

be a transmissible carrier such as an electrical or optical signal, which may be conveyed via 

electrical or optical cable or by radio or other means. When the program is embodied in such 

15 a signal, the carrier may be constituted by such cable or other device or means. Alternatively, 

the carrier may be an integrated circuit in which the program is embedded, the integrated 

circuit being adapted for performing, or for use in the performance of, the relevant method. 

A measuring system comprises a sensor arranged to be attached to a subject 

for obtaining a measured value representing a physical or a physiological quantity of the 

20 subject. The measuring system further comprises means for deriving a subject-related value 

from the measured value. The sensor is arranged to be attached at one of a plurality of 

positions on the subject. The measuring system further comprises means for establishing the 

position of the sensor on the subject. The means for deriving the subject-related value is 

arranged for deriving the subject-related value also in dependence on the position of the 

25 sensor on the subject. 

It should be noted that the above-mentioned embodiments illustrate rather than 

limit the invention, and that those skilled in the art will be able to design many alternative 

embodiments without departing from the scope of the appended claims. In the claims, any 

reference signs placed between parentheses shall not be construed as limiting the claim. Use 

30 of the verb "to comprise" and its conjugations does not exclude the presence of elements or 

steps other than those stated in a claim. The article "a" or "an" preceding an element does not 

exclude the presence of a plurality of such elements. The invention may be implemented by 

means of hardware comprising several distinct elements, and by means of a suitably 

programmed computer. In the device claim enumerating several means, several of these 
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means may be embodied by one and the same item of hardware. The mere fact that certain 

measures are recited in mutually different dependent claims does not indicate that a 

combination of these measures cannot be used to advantage. 
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Ref: PH003603 
FREE/DR 
Date: 2008-07-15 

Re: Observations on the PCT search report and written opinion 

With reference to the Written Opinion of the International Searching Authority dated, July 
2nd

, 2007, the applicant herewith files the following observations. These observations as well 
as the amended claims and description replace the corresponding documents now on file. 
When referring to the application as filed, reference is made to the published patent 
application WO2007 /069127. 

Amended claims 

Applicant submits amended claims 1-15 to replace claims 1-21 presently on file. 
Amended claims (clean version and with track changes) have been attached to this letter. 

In new claim 1 the phrase 'from said plurality of positions on a subject' is added in order to 
improve clarity of the claim. Basis for the amendment can be derived from the passage at 
page 3 lines 27-34. Furthermore it is noted that the present amendment is in line with all 
embodiments as described in the 'Detailed description of the invention' section (see for 
example page 11 lines 6-32). 

New claim 3 is based on the subject matter of claims 3 and 4 presently on file. 

The other claims have been renumbered. 

Novelty and inventive step independent claims 

In line with the International Search Report and the Written opinion reference is made to 
the following documents; 

Dl: US5111826 
D2: EP1254629 

Philips International B.Y. 
Philips Intellectual Property & Standards 
Office address: High Tech Campus 44. Bldg. HTC44 
5656 AE Eindhoven. The Netherlands 
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None of the documents of D 1 and D2 discloses a measuring system comprising a sensor 
arranged to be attached at one of a plurality of positions on a subject for obtaining a 
measured value. On the contrary Dl and D2 teach to wear a (blood pressure) sensor on a 
fixed position. In Dl a sensor is worn on one's fingertip, while in D2 the sensor is worn on 
one's wrist. 

Dl and D2 furthermore do not disclose means for establishing the position of the sensor on 
the subject from said plurality of positions on a subject, and means for deriving a subject
related value from the measured value also in dependence on said position of the sensor on 
the subject. 

Dl discloses a blood pressure sensor that is worn on one's fingertip and that has a hand 
position sensor. The hand position sensor measures the difference in height between the 
hand and the heart to correct the readings from the blood pressure sensor for hand-to-heart 
height differences, which differences directly correspond to the differences between finger 
and heart blood pressure. 

D2 discloses an electronic sphygmomanometer for measuring blood pressure that is worn on 
one's wrist and has gravitational acceleration sensors. The sensors determine altitude 
differences between the heart and the pressure reference position of the sphygmomanometer 
( on the wrist) for correcting a blood pressure value. 

Summarizing one could state that the measuring systems from both Dl and D2 do 
determine a position of a sensor worn on a subject. However this determination relates to 
the position of the sensor on a fixed position on a subject relative to the heart of a subject. 
Obviously this is different than establishing the position of the sensor on the subject from a 
plurality of positions on said subject. 

There is no teaching in D 1 or D2 that would lead a man skilled in the art to a sensor that 
can be worn at various positions on a subject, while said position can be determined and the 
sensor can be corrected based on said position. 

The advantage of the measuring system according to claim 1 is that it provides a measuring 
system that yields a more accurate estimate of a parameter relating to a subject. This is stated 
at page 3 lines 18, 19 of the application as filed. 

In view of the aforementioned considerations it is respectfully submitted that new claims 1 
and 15 are novel and involve an inventive step over the cited prior art. 
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The description has been brought into conformity with the present claim amendments, 
while the relevant disclosures of D 1 and D2 are briefly indicated. The amended description 
has been enclosed with this letter. 

The applicant reserves his right to further amend the claims, while using any patentable 
subject matter in the application as filed. 

Yours faithfully, 
PHILIPS INTERNATIONAL B.V. 
Intellectual Property & Standards 

Ends. 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

l2l the international application in the language in which it was filed 

International application No. 
PCT~ 82006/054599 

D a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. With regard to any nucleotide andibr amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

D a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ on paper 

□ in electronic form 

c. time of filingAurnishing: 

D contained in the international application as filed. 

D filed together with the international application in electronic form. 

□ furnished subsequently to this Authority for the purposes of search. 

3. D In addition, in the case that more than one version or copy of a sequence listing and,t,r table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 

Form PCTASA/237 (April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT t1 B2006/054599 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 
No: Claims 1-21 

Inventive step (IS) Yes: Claims 
No: Claims 1-21 

Industrial applicability (IA) Yes: Claims 1-21 
No: Claims 

2. Citations and explanations 

see seRarate sheet 

Form PCTASA/237 (April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item V 

International application No. 

PCT /I B2006/054599 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Reference is made to the following documents: 

D1: US5111826 
D2:EP1254629 
D3: US2003/65257 

2. The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1 and 21 is not new in the sense of Article 33(2) PCT. 

2.1. The document D1 discloses (the references in parentheses applying to this 
document) 

A measuring system comprising 
- a sensor (14) arranged to be attached at one of a plurality of positions on a subject 
for obtaining a measured value representing a physical or a physiological quantity of 
the subject (blood pressure), and 
- means for establishing the position of the sensor on the subject (col. 7, par. 2; e.g. 
by triangulation, even though the device is called hand position sensor, it actually 
determines the sensor position with respect to the subject's chest), and 
- means for deriving a subject-related value from the measured value also in 
dependence on the position of the sensor on the subject (using the sensor height 
relative to the heart to correct the blood pressure; col. 4, II. 42-50). 

Claim 1 is therefore not novel. 

2.2. Claim 21 is not novel mutatis mutandis. 

2.3. D2 ([0052]-[0056], [0070]) likewise discloses the subject-matter of claims 1 and 21. 

3. As to the dependent claims 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT /I B2006/054599 

Dependent claim 2-20 do not appear to contain any additional features which meet 
the requirements of the PCT with respect to novelty and/or inventive step. 

The features of these claims are merely straightforward possibilities, which the skilled 
person would select, in accordance with circumstances, without the exercise of inven
tive skill, in order to solve the problem posed. They come within the scope of the 
customary practice followed by persons skilled in the art, especially as the 
advantages thus achieved can be readily contemplated in advance. 

4. Independent claims should have been in the two-part form in accordance with Rule 
6.3(b) PCT. 

5. If amendments are filed, the description, in particular the statement of invention, 
should be brought into conformity with the amended claims. To meet the 
requirements of Rule 5.1 (a)(ii) PCT, the documents D1 and D2 should be identified in 
the description and the relevant background art disclosed therein should be briefly 
discussed. 

6. If amendments are filed, the applicant is requested to effect the amendments by filing 
replacement pages for only those pages which have been amended. Unnecessary 
recasting of the description should be avoided. In order to facilitate an examination of 
the conformity of the amended application with the requirements of Article 19(2) PCT, 
the applicant is requested to clearly identify the amendments carried out, irrespective 

of whether they concern amendments by addition, replacement or deletion, and to 
indicate the passages of the application as filed on which these amendments are 

based. Without such indications, the amendments might not be taken into account by 
the IPEA when drawing up an International Preliminary Examination Report. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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CLAIMS: 

1. A measuring system (1) comprising 

- a sensor ( 6) arranged to be attached at one of a plurality of positions on a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject, and 

means for establishing the position of the sensor on the subject, and 

means for deriving a subject-related value from the measured value also in 

dependence on the position of the sensor on the subject. 

2. The measuring system (1) according to claim 1, wherein the plurality of 

10 positions includes at least two of the following: a wrist, a lower arm, an upper arm, a lower 

leg, an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject, the activity parameter comprising energy 

15 expenditure. 

4. The measuring system ( 1) according to claim 1, wherein the activity parameter 

represents a degree of activity of the body part the sensor is attached to. 

20 5. The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

6. The measuring system ( 1) according to claim 1, further comprising means for 

25 selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on the position of the sensor on the subject, and the sensor is arranged 

for generating a further measured value for each quantity in the selected subset. 
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7. The measuring system ( 1) according to claim 1, further comprising 

means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

means for deriving the subject-related value from the estimated measured 

5 value. 

10 

8. The measuring system ( 1) according to claim 1, wherein the means for 

determining the position of the sensor on the subject is arranged for performing the 

determining in dependence on the measured value. 

9. The measuring system (1) according to claim 8, further comprising means for 

obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

and wherein the means for determining the position of the sensor on the subject is arranged 

for performing the determining in dependence on the measured values measured during the 

15 time interval. 

10. The measuring system ( 1) according to claim 8 or 9, wherein the means for 

determining the position of the sensor (6) on the subject is arranged for performing the 

determining on the basis of a predefined set of rules related to the measured value or 

20 measured values measured during the time interval, respectively. 

11. The measuring system ( 1) according to claim 9, wherein the means for 

determining the position of the sensor (6) on the subject comprises means for performing a 

pattern recognition of a signal derived from the measured values measured during the time 

25 interval. 

12. The measuring system ( 1) according to claim 8 or 9, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining the position of the sensor on the subject is arranged for using at least one 

30 measured value obtained from the sensor (6), the measured value relating to a time the user is 

performing the standardized activity. 

13. The measuring system ( 1) according to claim 1, further comprising a user 

interface for receiving input from a user related to the position of the sensor on the subject. 
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14. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 3, means for monitoring food 

consumption, and means for deriving the calorie balance using the derived energy 

5 expenditure. 

15. A method of estimating a derived value relating to a subject, the method 

compnsmg 

obtaining at least one measured value from a sensor (6) attached to the subject, 

10 the measured value representing a physical or a physiological quantity of the subject, and 

establishing the position of the sensor on the subject, and 

deriving the subject-related value from the measured value also in dependence 

on the position of the sensor on the subject. 
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Detection and compensation method for monitoring the place of activity on the body 

FIELD OF THE INVENTION 

The invention relates to a measuring system comprising 

- a sensor arranged to be attached to a subject for obtaining a measured value 

representing a physical or a physiological quantity of the subject, and 

- means for deriving a subject-related value from the measured value. 

The invention also relates to a system for determining the calorie balance of a 

subject. 

BACKGROUND OF THE INVENTION 

Overweight and obesity are growing problems; for example over 60% of the 

American population can be classified as overweight or obese. Weight gain occurs when a 

human has a higher energy intake (food) than energy expenditure (resting metabolic rate+ 

activity). Since this unbalance causes the weight gain problem, many weight loss programs 

require that users log the food consumed and activities done in order to estimate the calorie 

15 balance. 

Tables and equations exist for converting nutrition values and activities into 

calorie intake and expenditure, respectively. However, manual calorie counting is a 

cumbersome process requiring knowledge, time, effort, recording and discipline. Thus, 

calorie logging is a problem for many people and hence it is a challenge for researchers to 

20 find a solution therefore. 

In US patent application publication US2003/0065257, a combination of a diet 

and activity-monitoring device is described for monitoring both the consumption and activity 

of the subject. Such a monitoring device includes a body activity monitor for monitoring the 

body activity of the subject. The body activity monitor is operable to output a signal 

25 indicative of the subject's body activity. An activity calculator may also be provided, which 

receives the activity indicative signal and determines body activity level and/or energy 

expenditure for the subject. The monitoring device may take the form of a wristwatch-style 

device or a belt or clothing-mounted monitor. The monitoring device may comprise a heart 

rate monitor. The heart rate of the subject increases with activity and decreases when the 
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When the user uses the system for the first time, he or she may designate 

certain movement patterns as correlating with certain activities. This will aid to calibrate the 

activity monitor. 

Each of the described activity monitors and sensors is designed to be placed on 

5 a single position on the body. Bodily signals such as acceleration and ECG signals, are 

measured local to the position where the sensor is attached to the object. For example, 

acceleration measured by an accelerometer on the wrist includes motion of the arm, which is 

not detected by an accelerometer mounted on the waist. 

The existing activity monitors, including for example a wrist strap or a waist 

10 belt, are often designed to be worn on one place on the body. The existing activity monitor is 

calibrated such that it provides accurate results if it is attached at a predefined location on the 

body. If the activity monitor is attached at a different location, the measured activity may be 

less accurate. If the activity monitor is not attached at the reference position, errors exceeding 

5% in the estimation of energy expenditure may occur. This amounts to an error exceeding 

15 approximately 100 kilo calories per day. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a measuring system that yields a 

more accurate estimate of a parameter relating to a subject. 

20 According to the invention, this object is achieved in that 

25 

- the sensor is arranged to be attached at one of a plurality of positions on the 

subject, 

- the measuring system further comprises means for establishing the position 

of the sensor on the subject from said plurality of positions on a subject, and 

- the means for deriving the subject-related value is arranged for deriving the 

subject-related value also in dependence on said position of the sensor on the subject. 

With these provisions, the accuracy of the derived value is guaranteed for any 

of a plurality of positions on the body. The subject may attach the sensor at any preferred 

position on the body, and can preferably attach it at a different position whenever he or she 

30 desires to do so. 

Subjects may have different preferences where they prefer wearing the sensor, 

and the same subject may prefer wearing the sensor at different locations, depending on for 

example the location of the subject, the local weather, or the activity the subject is 

performing at any given time. Advantageously, a plurality of sensors are attached at different 
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positions on the subject and the means for deriving the subject-related value is arranged for 

combining the respective obtained measured values in order to increase the accuracy of the 

derived value. 

It is noted that US 5 111 826 discloses a blood pressure sensor that is warm on 

5 one's fingertip and that has a hand position sensor. The hand position sensor measures the 

difference in height between the hand and the heart to correct the readings from the blood 

pressure sensor for hand-to-heart height differences, which differences directly correspond to 

the differences between finger and heart blood pressure. Document EP 1 254 629 discloses 

an electronic sphygmomanometer for measuring blood pressure that is worn on one's wrist 

10 and has gravitational acceleration sensors to determine altitude differences between the heart 

and the pressure reference position of the sphygmomanometer for correcting a blood pressure 

value. 

15 

20 

The invention is particularly suitable for determining a derived value relating 

to a human or an animal. 

According to an aspect of the invention, the plurality of positions includes at 

least two of the following: a wrist, a lower arm, an upper arm, a lower leg, an upper leg, a 

waist, a chest, a neck, a head. This allows for an especially flexible use of the activity 

monitor, because the positions mentioned are especially well suited for measuring the activity 

of the subject, and they are particularly convenient for wearing a sensor device. 

According to another aspect of the invention, the derived value comprises an 

activity parameter of the subject. With this aspect, the measuring system becomes an activity 

monitor that enables to monitor the degree of activity performed by the subject. Other 

possible derived values include a temperature value or an ECG value that is automatically 

compensated for by the location of the sensor. Advantageously, the position of the sensor on 

25 the subject is established in dependence on an accelerometer measurement and a temperature 

or ECG value is compensated for in dependence on the established position. 

According to an aspect of the invention, the activity parameter comprises 

energy expenditure. This makes the activity monitor particularly suitable for use in weight 

management. 

30 According to another aspect of the invention, the activity parameter represents 

the degree of activity of the body part the sensor is attached to. When the position of the 

sensor on the subject is known, it becomes possible to monitor activity parameters related to 

a specific body part. For example, if the sensor is attached to the arm, the activity monitor 

can track energy expenditure, and in addition can track local acceleration of the arm. For 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 205 of 274   Page ID
 #:2770



PH003603 

4a 21.02.2008 

example, with additional information provided by fitness equipment, the forces applied to the 

arm can be estimated and combined with acceleration information provided by the sensor to 

obtain local energy expenditure. This enables subjects to optimize a training schedule to train 

a specific body part. Also, if a predefined safety limit is exceeded, this can be provided as 

5 feedback to the user to avoid potentially dangerous situations. 

According to an aspect of the invention, the measured value comprises at least 

one of temperature, ECG, or acceleration, in particular tri-axial acceleration. These examples 

of measured values are correlated with activity. 
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The system for determining the calorie balance of a subject according to the 

invention is characterized in that it comprises the activity monitor set forth, means for 

monitoring food consumption, and means for deriving the calorie balance using the derived 

energy expenditure. This system can provide accurate calorie balance because the activity 

5 parameter is determined with a high degree of accuracy. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the method of the invention will be further 

elucidated and described with reference to the drawing, in which: 

Figs. 1 A,B,C,D show sketches of a device with attachment means that can be 

attached at several positions on a subject. 

Fig. 2 shows an activity monitor with user interface. 

Fig. 3 shows an activity monitor comprising a device with a sensor connected 

to a separate unit by means of a wireless link. 

15 Fig. 4 shows a diagram of an embodiment of the method according to the 

invention. 

Figs. 5 A,B show diagrams of embodiments of the measuring method 

according to the invention including the compensation method according to the invention. 

Fig. 6 shows a diagram of an embodiment of the method according to the 

20 invention including the method according to the invention to determine the position of the 

sensor on the subject. 

Fig. 7 shows a diagram of an embodiment of the method according to the 

invention including the compensation initialization method according to the invention. 

25 DETAILED DESCRIPTION OF THE INVENTION 

Figure IA shows an activity monitor 1 comprising a sensor 6 (shown in dotted 

lines), a display 10, and strap attachment means 5. The activity monitor 1 further comprises a 

microprocessor (not shown) for computing and displaying an activity parameter. The sensor 

6 can comprise a single-axial or multi-axial accelerometer, a temperature sensor, an electrical 
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Amended claims (clean version and with track changes) have been attached to this letter. 

In claim 1 the phrase 'from said plurality of positions on a subject' is added in order to 
improve clarity of the claim. Basis for the amendment can be derived from the passage at 
page 3 lines 27-34. Furthermore it is noted that the present amendment is in line with all 
embodiments as described in the 'Detailed description of the invention' section (see for 
example page 11 lines 6-32. 

Claim 21 has been deleted. The other claims have not been amended. 

Novelty and inventive step independent claims 

In line with the International Search Report and the Written opinion reference is made to 
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None of the documents of D 1 and D2 discloses a measuring system comprising a sensor 
arranged to be attached at one of a plurality of positions on a subject for obtaining a 
measured value. On the contrary Dl and D2 teach to wear a (blood pressure) sensor on a 
fixed position. In Dl a sensor is worn on one's fingertip, while in D2 the sensor is worn on 
one's wrist. 

Dl and D2 furthermore do not disclose means for establishing the position of the sensor on 
the subject from said plurality of positions on a subject, and means for deriving a subject
related value from the measured value also in dependence on said position of the sensor on 
the subject. 

Dl discloses a blood pressure sensor that is warm on one's fingertip and that has a hand 
position sensor. The hand position sensor measures the difference in height between the 
hand and the heart to correct the readings from the blood pressure sensor for hand-to-heart 
height differences, which differences directly correspond to the differences between finger 
and heart blood pressure. 

D2 discloses an electronic sphygmomanometer for measuring blood pressure that is worn on 
one's wrist and has gravitational acceleration sensors. The sensors determine altitude 
differences between the heart and the pressure reference position of the sphygmomanometer 
( on the wrist) for correcting a blood pressure value. 

Summarizing one could state that the measuring systems from both D 1 and D2 do 
determine a position of a sensor worn on a subject. However this determination relates to 
the position of the sensor on a fixed position on a subject relative to the heart of a subject. 
Obviously this is different than establishing the position of the sensor on the subject from a 
plurality of positions on said subject. 

There is no teaching in D 1 or D2 that would lead a man skilled in the art to a sensor that 
can be worn at various positions on a subject, while said position can be determined and the 
sensor can be corrected based on said position. 

The advantage of the measuring system according to claim 1 is that it provides a measuring 
system that yields a more accurate estimate of a parameter relating to a subject. This is stated 
at page 3 lines 18, 19 of the application as filed. 

In view of the aforementioned considerations it is respectfully submitted that claim 1 is 
novel and involves an inventive step over the cited prior art. 

Formal requirements 
The description has been brought into conformity with the present claim amendments, 
while the relevant disclosures of D 1 and D2 are briefly indicated. The amended description 
has been enclosed with this letter. 
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Independent claim 1 now has a two-part form, the preamble stating all features known from 
US2003/0065257. 

The applicant reserves his right to further amend the claims, while using any patentable 
subject matter in the application as filed. 

Yours faithfully, 
PHILIPS INTERNATIONAL B.V. 
Intellectual Property & Standards 

Encl. 
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10. Designation fees 
All the contracting states party to the EPC at the time of filing of the international [SJ 
patent application and designated in the international application are deemed to 
be designated (see Article 79(1) EPC). 

AT BE BG CH&LI CY CZ DE DK EE ES Fl FR GB GR HU IE IS IT LT LU LV 
MC NL PL PT RO SE SI SK TR 

10.1 It is currently intended to pay fewer than seven designation fees, for the D 
following contracting states: 

10.2 If contracting states are indicated in Section 10.1, it is agreed that for the D 
contracting states not thus indicated no communication under Rule 112(1) EPC 
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be issued and further processing be excluded. 

11. Extension of the European patent 
This application is deemed to be a request to extend the European patent 
application and the European patent granted in respect of it to all the 
non-contracting states to the EPC designated in the international application and 
with which extension agreements are in force on the date on which the 
international application is filed. However, the extension only takes effect if the 
prescribed extension fee is paid. 

It is currently intended to pay the extension fee for the following states: 

Note: Under the automatic debiting procedure, extension fees will only be debited 
for states indicated here, unless the EPO is instructed otherwise before expiry of the 
period for payment. 

12. List of enclosed documents 
Description of document Original file name 

1 AMDESC PH003603-description-clean.pdf 

2 AMCLMS PH003603- claims- clean 18.04.pdf 

1 Observations on the PCT search report PH003603WO-letter.pdf 

and written opinion 

13. Mode of payment: Automatic debit order 
Currency 

The European Patent Office is hereby authorised, under the Arrangements for the 
automatic debiting procedure, to debit from the deposit account indicated any 
fees and costs falling due. 

Deposit account number 

Account holder 

14. Any refunds should be made to the following EPO deposit account: 
Number and account holder 

15. Fees 
16. Annotations 
17. Signature(s} of applicant(s} or representative 

Place: 

Date: 

Signed by: 

Capacity: 

Eindhoven 

13.May 2008 

NL, Philips IP&S, A. Groenendaal 908 

(Representative) 

□ 

Assigned file name 

AMDESC.pdf 

AMCLMS.pdf 

OTHER-1.pdf 

CS] 
EUR 

28090021 

Philips International B.V.-IP&S 

CS] 
Philips International B.V.-IP&S, 
28090021 
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Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

1111111 111111111111111 IIIII IIIII 111111111111111 IIII IIII 
DAM EN, Daniel, M. et al. 
Prof. Holstlaan 6 
NL-5656 AA Eindhoven 
PAYS-BAS 

Reference 

European Patent Office 
Postbus 5818 
2280 HV RIJSWIJK 
NETHERLANDS 
Tel. +31 (0)70 340-2040 
Fax +31 (0)70 340-3016 

For any questions about 
this communication: 

Tel.:+31 (0)70 340 45 00 

25.04.08 

06832085.2 - 1526 PCT/I82006054599 I 
Application No./Patent No. 

Applicant/Proprietor 

Koninklijke Philips Electronics N.V. 

Entry into the European phase before the European Patent Office 

The following information describes the procedural steps required for entry into the European phase before 
the European Patent Office (EPO). You are advised to read it carefully because failure to take the 
necessary action in due time can lead to a loss of rights. 

1. The above mentioned international patent application has been given the European application 
No. 06832085.2. 

2. Applicants without a residence or their principal place of business in an EPC Contracting State may 
themselves initiate European processing of their international applications, provided they do so before 
expiry of the 31st month from the priority date. 

During the European phase before the EPO as designated or elected Office, however, such applicants 
must be represented by a professional representative (Art. 133(2) and Art. 134(1) and (8) EPC). 

Where, at the expiry of the time period laid down in Rule 163(5) EPC, the requirements of Article 133(2) 
EPC have not been complied with, the European patent application will be refused, pursuant to 
Rule 163(6) EPC. 

Please note that a professional representative authorised to act before the EPO and who acted for the 
applicant during the international phase does not automatically become the representative for the 
European phase. Applicants are therefore strongly advised to appoint in good time any representative 
they wish to initiate the European phase for them; otherwise the EPO has to send all communications 
directly to the applicant. 

3. Applicants with a residence or their principal place of business in an EPC Contracting State are not 
obliged to appoint for the European phase a professional representative authorised to act before the 
EPO. However, in view of the complexity of the procedure it is recommended that they do so. 

4. Applicants and professional representatives are also strongly advised to initiate the European phase 
using EPO Form 1200. It is available free of charge from the EPO or via the EPO website at 
http://www.epo.org. Similarly, it can be or generated with the epoline® Online Filing Software, 
obtainable free of charge from the EPO (http://www.epoline.org) The use of the form is not 
compulsory. 
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Reference Application No./Patent No.

—068320852 - 1526 PCT/I82006054599
Applicant/Proprietor

Koninklijke Philips Electronics N.V.

Entry into the European phase before the European Patent Office

 

The following information describes the procedural steps required for entry into the European phase before
the European Patent Office (EPO). You are advised to read it carefully because failure to take the
necessary action in due time can lead to a loss of rights.

1. The above mentioned international patent application has been given the European application
No. 068320852.

2. Applicants without a residence or their principal place of business in an EPC Contracting State may
themselves initiate European processing of their international applications, provided they do so before
expiry of the 31st month from the priority date.

During the European phase before the EPO as designated or elected Office, however, such applicants
must be represented by a professional representative (Art. 133(2) and Art. 134(1) and (8) EPC).

Where, at the expiry of the time period laid down in Rule 163(5) EPC, the requirements of Article 133(2)
EPC have not been complied with, the European patent application will be refused, pursuant to
Rule 163(6) EPC.

Please note that a professional representative authorised to act before the EPO and who acted for the
applicant during the international phase does not automatically become the representative for the
European phase. Applicants are therefore strongly advised to appoint in good time any representative
they wish to initiate the European phase for them; othenNise the EPO has to send all communications
directly to the applicant.

3. Applicants with a residence or their principal place of business in an EPC Contracting State are not
obliged to appoint for the European phase a professional representative authorised to act before the
EPO. However, in view of the complexity of the procedure it is recommended that they do so.

4. Applicants and professional representatives are also strongly advised to initiate the European phase
using EPO Form 1200. It is available free of charge from the EPO or via the EPO website at
http://www.epo.org. Similarly, it can be or generated with the epoline® Online Filing Software,
obtainable free of charge from the EPO (http://www.epoline.org) The use of the form is not
compulsory.
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5. Where the EPO is acting as designated or elected Office (Art. 22(1) and (3) and Art. 39(1) PCT), to enter 
the European phase before the EPO, the following acts must be performed by the applicant within 31 
months from the date of filing of the international application or (where applicable) the earliest priority 
date: 

a) Supply a translation of the international application into an EPO official language, if the 
International Bureau did not publish the application in such language (Art. 22(1) PCT and 
R. 159(1)(a) EPC); 

b) Specify the application documents, as originally filed or as amended, on which the European 
grant procedure is to be based (R. 159(1)(c) EPC); 

c) Pay the filing fee and, where a supplementary European search report has to be drawn up, the 
search fee (R. 159(1)(c) and (e) EPC); 

d) Pay the designation fee for each designated Contracting State if the time limit laid down in 
Rule 39(1) EPC (i.e. six months after publication of the international search report) has expired 
before the 31-month period pursuant to Rule 159(1) EPC (R. 159(1)(d) EPC); 

e) File the request for examination if the time limit laid down in Rule 70(1) EPC (i.e. six months after 
publication of the international search report) has expired before the 31-month period pursuant 
to Rule 159(1) EPC (R. 159(1)(f) EPC); 

f) Pay the renewal fee in respect of the third year, if the fee has fallen due (see Rule 51 (1) EPC) 
before expiry of the 31-month period pursuant to Rule 159(1) EPC (R. 159(1)(g) EPC); 

g) File, where applicable, the certificate of exhibition referred to in Article 55(2) and Rule 25 EPC 
(R. 159(1)(h) EPC); 

h) Pay the claims fees for the sixteenth and each subsequent claim when the application 
documents on which the European grant procedure is to be based comprise more than fifteen 
claims (R. 162(1) EPC). 

If either the translation of the international application or the request for examination is not filed in due time, 
or if the filing fee or the search fee is not paid in due time, or no designation fee is paid in due time, the 
European patent application shall be deemed to be withdrawn (R. 160(1) EPC). 

If the renewal fee is not paid in due time, it may still be paid within six months of the due date, provided that 
an additional fee is also paid within that period (R. 51 (2) EPC). 

If the claims fees are not paid in due time, they may still be paid within one month from a communication of 
the EPO pointing out the failure to observe the time limit (R. 162(2) EPC). 

6. For an overview of search and examination fees, see the Notice from the European Patent Office dated 
1 March 2006 (OJ EPO 2006, 192). The amounts of the fees are regularly published in the Official 
Journal of the EPO and are available on the EPO internet site at http://www.epo.org. At any time, 
payments to the EPO can be validly made by anybody. 

7. If the applicant had appointed a representative during the application's international phase, the present 
Form will be sent to the representative, asking him to inform the applicant accordingly. 

All subsequent communications will be sent to the applicant, or if the EPO is informed of his 
appointment in time, to the applicant's European representative. 
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8. For more details about time limits and procedural acts before the EPO as designated or elected Office, 
see the EPO brochure "How to get an European patent", Guide for applicants - Part 2, PCT procedure 
before the EPO - "Euro-PCT" (EPO PCT Guide). This brochure, the list of professional representatives 
before the EPO, Form 1200 and details of the latest fees are available on the Internet under 
http://www.epo.org. 
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see the EPO brochure "How to get an European patent", Guide for applicants - Part 2, PCT procedure
before the EPO - "Euro-PCT" (EPO PCT Guide). This brochure, the list of professional representatives
before the EPO, Form 1200 and details of the latest fees are available on the Internet under

http://www.epo.org.
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IN TE RNATION AL SE AR CH REPO RT 
International application No 

PCT/!B2006/054599 
A. CLASSIFICATION OF SUBJECT MATTER 
INV. A61B5/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

A61B 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data, BIOSIS, COMPENDEX, EMBASE, INSPEC 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category• Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X us 5 111 826 A (NASIFF ROGER E [US]) 1-21 
12 May 1992 (1992-05-12) 
column 4, lines 42-50 
column 7, paragraph 2 

-----
X EP 1 254 629 Al (OMRON TATEISI ELECTRONICS 1-21 

co [JP] OMRON HEALTHCARE co LTD [JP]) 
6 November 2002 (2002-11-06) 
paragraphs [0052] - [0056], [0070] 

-----
A us 2003/065257 Al (MAULT JAMES R [US] ET 1-21 

AL) 3 April 2003 (2003-04-03) 
abstract 

-----

□ Further documents are listed in the continuation of Box C. [[] See patent family annex. 

• Special categories of cited documents : 
'T' later document published after the international filing date 

• A" document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 
• E' earlier document but published on or after the international 'X' document of particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
'L' document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another •y• document of particular relevance; the claimed invention 
citation or other special reason (as spec~ied) cannot be considered to involve an inventive step when the 

•o· document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled 

• P' document published prior to the international filing date but in the art. 
later than the priority date claimed '&' document member of the same patent family 

Date of the actual completion of the International search Date of mailing of the international search report 

21 June 2007 02/07/2007 
Name and mailing address of the ISA/ Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, Clevorn, Jens Fax: (+31-70)340-3016 

Form PCT/ISA/210 (second sheet) (April 2005) 
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INTERNATIONAL SEARCH REPORT 

Patent document 
cited In search report 

us 5111826 

EP 1254629 

Information on patent lamlly members 

I 
A 

Al 

Publication 
date I 

12-05-1992 NONE 

06-11-2002 AT 
CN 
DE 
WO 
us 

lntematlonal appllcatlon No 

PCT/!82006/054599 
Patent family 
member(s) 

320754 T 
1400882 A 

60118236 T2 
0239893 Al 

2004077958 Al 

I Publication 
date 

15-04-2006 
05-03-2003 
01-03-2007 
23-05-2002 
22-04-2004 

----------------------------------------- -----------
us 2003065257 Al 03-04-2003 CA 2397133 Al 26-07-2001 

EP 1250085 A2 23-10-2002 
JP 2004509652 T 02-04-2004 
WO 0152718 A2 26-07-2001 
us 2001049470 Al 06-12-2001 

Form PCT nSA/21 O (patent family annex) (April 2005) 
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau 

( 43) International Publication Date 
21 June 2007 (21.06.2007) 

(51) International Patent Classification: 
A6IB 5/00 (2006.01) 

(21) International Application Number: 

PCT 

PCT/IB2006/054599 

(22) International Filing Date: 
5 December 2006 (05.12.2006) 

1111111111111111 IIIIII IIIII 11111111111111111111111111111111111 IIIII IIIII IIII 1111111111111111111 

(10) International Publication Number 

WO 2007/069127 A3 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, Fl, 
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, 
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, 
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, 
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, 
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(25) Filing Language: English (84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 

(26) Publication Language: English GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 

(30) Priority Data: 
05112250.5 15 December 2005 (15.12.2005) EP 

(71) Applicant (for all designated States except US): KONIN
KLUKE PHILIPS ELECTRONICS N.V. [NL/NL]; 
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only): GORIS, Annelies 

[NL/NL]; c/o Prof. Holstlaan 6, NL-5656 AA Eindhoven 
(NL). BODLAENDER, Maarten, P. [NL/NL]; c/o Prof. 
Holstlaan 6, NL-5656 AA Eindhoven (NL). 

(74) Agents: DAMEN, Daniel, M. et al.; Prof. Holstlaan 6, 
NL-5656 AA Eindhoven (NL). 

(81) Designated States ( unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 

ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, 
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Declaration under Rule 4.17: 
as to applicant's entitlement to apply for and be granted a 
patent (Rule 4.17(ii)) 

Published: 
with international search report 

(88) Date of publication of the international search report: 
18 October 2007 

For two-letter codes and other abbreviations, refer to the "Guid
ance Notes on Codes and Abbreviations" appearing at the begin
ning of each regular issue of the PCT Gazette. 
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(54) Title: DETECTION AND COMPENSATION METHOD FOR MONITORING THE PLACE OF ACTIVITY ON THE BODY 

10 

5 
5 

(57) Abstract: A measuring system (1) comprises a sensor (6) arranged 
to be attached to a subject for obtaining a measured value representing a 
physical or a physiological quantity of the subject. The measuring sys
tem further comprises means for deriving a subject-related value from 
the measured value. The sensor is arranged to be attached at one of a 
plurality of positions on the subject. The measuring system further com
prises means for establishing the position of the sensor on the subject. 
The means for deriving the subject-related value is arranged for deriving 
the subject-related value also in dependence on the position of the sensor 
on the subject. 
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization _
International Bureau

(43) International Publication Date

21 June 2007 (21.06.2007)

(51) International Patent Classification:

A6IB 5/00 (2006.01)

(21) International Application Number:
PCT/IB2006/054599

(22) International Filing Date:
5 December 2006 (05.12.2006)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
05112250.5 15 December 2005 (15.12.2005) EP

(71) Applicant (for all designated States except US): KONIN-
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(10) International Publication Number

WO 2007/069127 A3
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CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,

RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).
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as to applicant’s entitlement to applyfor and be granted a
patent (Rule 4.1 7(ii))

Published:

with international search report
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(54) Title: DETECTION AND COMPENSATION METHOD FOR MONITORING THE PLACE OF ACTIVITY ON THE BODY

(57) Abstract: A measuring system (1) comprises a sensor (6) arranged

 
to be attached to a subject for obtaining a measured value representing a
physical or a physiological quantity of the subject. The measuring sys—
tem further comprises means for deriving a subject—related value from
the measured value. The sensor is arranged to be attached at one of a
plurality of positions on the subject. The measuring system further com—
prises means for establishing the position of the sensor on the subject.
The means for deriving the subject—related value is arranged for deriving
the subj ect—related value also in dependence on the position of the sensor
on the subject.
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Detection and compensation method for place of activity monitor on the body 

FIELD OF THE INVENTION 

The invention relates to a measuring system ( 1) comprising 

- a sensor ( 6) arranged to be attached to a subject for obtaining a measured 

value representing a physical or a physiological quantity of the subject, and 

- means for deriving a derived value relating to the subject from the measured 

value. 

The invention also relates to a system for determining the calorie balance of a 

subject, and to a method for estimating a derived value relating to a subject. 

10 BACKGROUND OF THE INVENTION 

Overweight and obesity are growing problems, for example over 60% of the 

American population can be classified as overweight or obese. Weight gain occurs when a 

human has a higher energy intake (food) than energy expenditure (resting metabolic rate + 
activity). Since this misbalance causes the weight gain problem, many weight loss programs 

15 require that users log the food consumed and activities done in order to estimate the calorie 

balance. 

Tables and equations exist for converting nutrition values and activities into 

calorie intake and expenditure, respectively. However, manual calorie counting is a 

cumbersome process requiring knowledge, time, effort, recording and discipline. Thus, 

20 calorie logging is a problem for many people and hence it is a challenge for researchers to 

find a solution therefore. 

In US patent application publication US2003/0065257, a combination of a diet 

and activity-monitoring device is descn"bed for monitoring both the consumption and activity 

of the subject. Such a monitoring device includes a body activity monitor for monitoring the 

25 body activity of the subject. The body activity monitor is operable to output a signal 

indicative of the subject's body activity. An activity calculator may also be provided, which 

receives the activity indicative signal and determines body activity level and/or energy 

expenditure for the subject. The monitoring device may take the form of a wristwatch-style 

device or a belt or clothing-mounted monitor. The monitoring device may comprise a heart 
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rate monitor. The heart rate of the subject increases with activity and decreases when the 

subject is resting. The activity monitor may be calibrated using an indirect calorimeter. The 

heart rate sensor may be part of the wristwatch-style activity monitor, or it may be provided 

as a separate unit, for example in the form of a chest-strap, that communicates with the 

5 activity monitor. 

The activity monitor may alternatively comprise a motion sensor such as a 

mechanical pendulum or a single or multi-axis accelerometer. An accelerometer is preferred 

since it may provide information on body movement as well as the direction and intensity of 

the movement. The motion sensor may form part of the wristwatch or belt or clothing 

10 mounted monitoring device or may be part of a separate accessory that communicates with 

the monitoring device. The body activity monitor may be calibrated to determine activity 

related energy expenditure using an indirect calorimeter. 

As another alternative, the body activity monitor may include multiple modes 

for recording a variety of activities, such as swimming, biking, and use of stationary exercise 

15 equipment. The subject presses a start button and the body activity monitor will record the 

duration of the activity. 

Furthermore, the monitoring device also preferably includes a consumption 

notation control for use by the subject to indicate when the subject consumes food. The body 

activity monitor and the consumption notation control can take a variety of forms. It can 

20 include a GPS antenna to determine the position of the subject using GPS signals. It can 

combine a time-indicative signal with the GPS signals to determine changes in position of the 

subject as well as the rate of change in position. This allows determination of movement or 

body activity. The device may be calibrated to determine caloric expenditure from the 

measured body activity. 

25 Moreover, a position and/or activity discriminator can be included in or 

communicating with the body activity monitor. The discriminator :functions to determine the 

position and/or activity of the subject by determining the proximity of the subject to various 

devices and locations, such as exercise equipment and buildings. For example, it may be 

determined that the subject is close to running shoes to discriminate the activity of running. 

30 In a more advanced configuration, proximity to running shoes may be combined with GPS 

signals, heart rate sensor and/or motion sensor output to allow the activity calculator to 

determine the type of activity being performed, the duration of the activity, and the intensity 

of the activity. 
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rate monitor. The heart rate of the subject increases with activity and decreases when the

subject is resting. The activity monitor may be calibrated using an indirect calorimeter. The

heart rate sensor may be part of the wristwatch-style activity monitor, or it may be provided

as a separate unit, for example in the form of a chest-strap, that communicates with the

activity monitor.

The activity monitor may alternatively comprise a motion sensor such as a

mechanical pendulum or a single or multi—axis accelerometer. An accelerometer is preferred

since it may provide information on body movement as well as the direction and intensity of

the movement. The motion sensor may form part of the wristwatch or belt or clothing

mounted monitoring device or may be part of a separate accessory that communicates with

the monitoring device. The body activity monitor may be calibrated to determine activity

related energy expenditure using an indirect calorimeter.

As another alternative, the body activity monitor may include multiple modes

for recording a variety of activities, such as swimming, biking, and use of stationary exercise

equipment. The subject presses a start button and the body activity monitor will record the

duration of the activity.

Furthermore, the monitoring device also preferably includes a consumption

notation control for use by the subject to indicate when the subject consumes food. The body

activity monitor and the consumption notation control can take a variety of forms. It can

include a GPS antenna to determine the position ofthe subject using GPS signals. It can

combine a time-indicative signal with the GPS signals to determine changes in position of the

subject as well as the rate of change in position. This allows determination of movement or

body activity. The device may be calibrated to determine caloric expenditure from the

measured body activity.

Moreover, a position and/or activity discriminator can be included in or

communicating with the body activity monitor. The discriminator fimctions to determine the

position and/or activity ofthe subject by determining the proximity ofthe subject to various

devices and locations, such as exercise equipment and buildings. For example, it may be

determined that the subject is close to running shoes to discriminate the activity ofrunning.

In a more advanced configuration, proximity to running shoes may be combined with GPS

signals, heart rate sensor and/or motion sensor output to allow the activity calculator to

determine the type of activity being performed, the duration of the activity, and the intensity

of the activity.
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When the user first uses the system, he or she may designate certain 

movement patterns as correlating with certain activities. This will aid in calibrating the 

activity monitor. 

Each of the described activity monitors and sensors are designed to be placed 

5 on a single position on the body. Bodily signals such as acceleration and ECG signals, are 

measured local to the position where the sensor is attached to the object. For example, 

acceleration measured by an accelerometer at the wrist includes motion of the arm, which is 

not detected by an accelerometer mounted at the waist. 

The existing activity monitors, including for example a wrist strap or a waist 

IO belt, are often designed to be worn on one place on the body. The existing activity monitor is 

calibrated such that it provides accurate results if it is attached to a predefined location on the 

body. If the activity monitor is attached to a different location, the measured activity may be 

less accurate. If the activity monitor is not attached to the reference position, errors exceeding 

5% in the estimation of energy expenditure may occur. This amounts to an error exceeding 

15 approximately I 00 kilocalories per day. 

20 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a measurement system that provides 

a more accurate estimate of a parameter relating to a subject. 

According to the invention, this object is realized in that 

- the sensor is arranged to be attached to one of a plurality of positions on the 

subject, 

- the measuring system further comprises means for establishing the position 

of the sensor on the subject, and 

25 - the means for deriving the derived value is arranged for deriving the derived 

value also in dependence on the position of the sensor on the subject. 

With these provisions, the accuracy of the derived value is guaranteed for any 

of a plurality of positions on the body. The subject can attach the sensor to any preferred 

position on the body, and can preferably attach it to a different position whenever he or she 

30 desires to do so. 

Subjects may have different preferences where they prefer to wear the sensor, 

and the same subject may prefer to wear the sensor at different locations, depending on for 

example the location of the subject, the local weather, or the activity the subject is 

performing at any given time. Advantageously, a plurality of sensors are attached to different 
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positions on the subject and the means for deriving the derived value is arranged for 

combining the respective obtained measured values in order to increase the accuracy of the 

derived value. 

The invention is particularly suitable for determining a derived value relating 

5 to a human or an animal. 

According to an aspect of the invention, the plurality of positions includes at 

least two of the following: a wrist, a lower arm, an upper arm, a lower leg, an upper leg, a 

waist, a chest, a neck, a head. This allows for an especially flexible use of the activity 

monitor, because the mentioned positions are especially well suited for measuring the activity 

10 of the subject, and they are particularly convenient for wearing a sensor device. 

According to another aspect of the invention, the derived value comprises an 

activity parameter of the subject. With this aspect, the measuring system becomes an activity 

monitor that enables to monitor the degree of activity performed by the subject. Other 

possible derived values include a temperature value or an ECG value that is automatically 

15 compensated for the location of the sensor. Advantageously, the position of the sensor on the 

subject is established in dependence on an accelerometer measurement and a temperature or 

ECG value is compensated in dependence on the established position. 

According to an aspect of the invention, the activity parameter comprises 

energy expenditure. This makes the activity monitor particularly suitable for use in weight 

20 management. 

According to another aspect of the invention, the activity parameter represents 

the degree of activity of the body part the sensor is attached to. When the position of the 

sensor on the subject is known, it becomes possible to monitor activity parameters related to 

a specific body part. For example, if the sensor is attached to the arm, the activity monitor 

25 can track energy expenditure, and in addition can track local acceleration of the arm. For 

example, with additional information provided by fitness equipment, the forces applied to the 

arm can be estimated and combined with acceleration information provided by the sensor to 

obtain local energy expenditure. This enables subjects to optimize a training schedule to train 

a specific body part. Also, if a predefined safety limit is exceeded, this can be provided as 

30 feedback to the user to avoid potentially dangerous situations. 

According to an aspect of the invention, the measured value comprises at least 

one of temperature, ECG, or acceleration, in particular tri-axial acceleration. These examples 

of measured values are correlated to activity. 
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positions on the subject and the means for deriving the derived value is arranged for

combining the respective obtained measured values in order to increase the accuracy of the

derived value.

The invention is particularly suitable for determining a derived value relating

to a human or an animal.

According to an aspect of the invention, the plurality ofpositions includes at

least two of the following: a wrist, a lower arm, an upper arm, a lower leg, an upper leg, a

waist, a chest, a neck, a head. This allows for an especially flexible use of the activity

monitor, because the mentioned positions are especially well suited for measuring the activity

ofthe subject, and they are particularly convenient for wearing a sensor device.

According to another aspect of the invention, the derived value comprises an

activity parameter of the subject. With this aspect, the measuring system becomes an activity

monitor that enables to monitor the degree of activity performed by the subject. Other

possible derived values include a temperature value or an ECG value that is automatically

compensated for the location of the sensor. Advantageously, the position ofthe sensor on the

subject is established in dependence on an accelerometer measurement and a temperature or

ECG value is compensated in dependence on the established position.

According to an aspect of the invention, the activity parameter comprises

energy expenditure. This makes the activity monitor particularly suitable for use in weight

management.

According to another aspect of the invention, the activity parameter represents

the degree of activity ofthe body part the sensor is attached to. When the position of the

sensor on the subject is known, it becomes possible to monitor activity parameters related to

a specific body part. For example, if the sensor is attached to the arm, the activity monitor

can track energy expenditure, and in addition can track local acceleration of the arm. For

example, with additional information provided by fitness equipment, the forces applied to the

arm can be estimated and combined with acceleration information provided by the sensor to

obtain local energy expenditure. This enables subjects to optimize a training schedule to train

a specific body part. Also, ifa predefined safety limit is exceeded, this can be provided as

feedback to the user to avoid potentially dangerous situations.

According to an aspect of the invention, the measured value comprises at least

one of temperature, ECG, or acceleration, in particular tri-axial acceleration. These examples

ofmeasured values are correlated to activity.
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According to another aspect of the invention, the system further comprises 

means for selecting a subset of a predefined set of further physical and/or physiological 

quantities of the subject in dependence on the position of the sensor on the subject, and the 

sensor is arranged for generating a further measured value for each quantity in the selected 

5 subset. The subset may contain zero or more further physical and/or physiological quantities 

of the subject, for example temperature, ECG, or acceleration. This aspect allows the system 

to generate measurements that are particularly relevant to the body part the sensor is attached 

to. For example, a temperature measurement may provide relevant information when the 

temperature sensor is attached to the trunk of the body, and not when it is attached to, for 

10 example, an ankle. The system can take this into account for example by disregarding, or 

compensating, temperature measurement if the sensor is attached to an ankle. Further 

physical and/or physiological quantities, such as heartbeat rate or temperature, can be used 

alongside for example a derived activity parameter in various health applications. 

15 

According to another aspect of the invention, the system further comprises 

- means for converting the measured value to an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the derived value from the estimated measured value. 

This aspect allows the measuring system to accurately measure, for example, 

an activity parameter with the sensor at one of a plurality of positions on the subject, even if 

20 the measuring system is calibrated for only a single reference position, because the deviation 

of the measured value caused by wearing the activity monitor at a different position is 

compensated for. The accuracy can be increased even further by calibrating a plurality of 

reference positions. In case a plurality of reference positions is calibrated, and the sensor is 

attached to a position that is not a reference position, the means for converting can 

25 compensate the measured value with respect to the nearest reference position or with respect 

to a weighted average of reference positions, thereby increasing the accuracy further. 

Another aspect of the invention is characterized in that the means for 

determining the position of the sensor on the subject is arranged for performing. the 

determining in dependence on the measured value. This allows the sensor to be attached to 

30 different positions on the subject, without any additional user interaction to indicate the 

actual position of the device. 

According to another aspect of the invention, it further comprises means for 

obtaining from the sensor a plurality of measured values measured during a time interval, and 

wherein the means for determining the position of the sensor on the subject is arranged for 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 229 of 274   Page ID
 #:2794



PH003603EP1 

6 15.12.2005 

perfonning the determining in dependence on the measured values measured during the time 

interval. This allows for an especially reliable determining of the position of the sensor. 

According to another aspect of the invention, the means for determining the 

position of the sensor on the subject is arranged for performing the determining on the basis 

5 of a predefined set of rules related to the measured value or measured values measured 

during the time interval, respectively. A set of rules, preferably part of a rule-based system, 

possibly making use of fuzzy logic, is particularly suited for determining the position of the 

sensor. 

According to another aspect of the invention, the means for determining the 

10 position of the sensor on the subject comprises means for performing a pattern recognition of 

a signal derived from the measured values measured during the time interval. Pattern 

recognition means is especially favorable to achieve a high reliability in establishing the 

position of the sensor on the subject. 

According to an aspect of the invention, it further comprises means for 

15 determining that the user is performing a standardized activity, and the means for 

determining the position of the sensor on the subject is arranged for using at least one 

measured value obtained from the sensor, the measured value relating to a time the user is 

performing the standardized activity. This allows the activity monitor to determine the 

position of the device on the body with greater certainty. Preferably, the standardized activity 

20 has a repeating pattern with a cycle time ot; for example, 1 to 2 seconds and the standardized 

activity is performed for at least five cycles. 

According to another aspect of the invention, the means for determining that 

the user is performing a standardized activity is arranged for performing the determining in 

dependence on at least one measured value. This increases the accuracy and reduces the 

25 amount of required user interaction. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user for indicating when the subject is performing the standardized activity. 

This allows a very economical implementation of the activity monitor. 

Another aspect of the invention further comprises a user interface for receiving 

30 input from a user related to the position of the sensor on the subject. This allows a very 

economical implementation of the activity monitor. 

Another aspect of the invention further comprises 

- means for establishing that the subject is performing a predetermined 

activity, 
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performing the determining in dependence on the measured values measured during the time

interval. This allows for an especially reliable determining of the position ofthe sensor.

According to another aspect of the invention, the means for determining the

position of the sensor on the subject is arranged for performing the determining on the basis

of a predefined set of rules related to the measured value or measured values measured

during the time interval, respectively. A set of rules, preferably part of a rule-based system,

possibly making use of fuzzy logic, is particularly suited for determining the position of the

sensor.

According to another aspect of the invention, the means for determining the

position of the sensor on the subject comprises means for performing a pattern recognition of

a signal derived from the measured values measured during the time interval. Pattern

recognition means is especially favorable to achieve a high reliability in establishing the

position of the sensor on the subject.

According to an aspect of the invention, it further comprises means for

determining that the user is performing a standardized activity, and the means for

determining the position ofthe sensor on the subject is arranged for using at least one

measured value obtained from the sensor, the measured value relating to a time the user is

performing the standardized activity. This allows the activity monitor to determine the

position of the device on the body with greater certainty. Preferably, the standardized activity

has a repeating pattern with a cycle time of, for example, 1 to 2 seconds and the standardized

activity is performed for at least five cycles.

According to another aspect of the invention, the means for determining that

the user is performing a standardized activity is arranged for performing the determining in

dependence on at least one measured value. This increases the accuracy and reduces the

amount ofrequired user interaction.

Another aspect of the invention further comprises a user interface for receiving

input from a user for indicating when the subject is performing the standardized activity.

This allows a very economical implementation of the activity monitor.

Another aspect of the invention further comprises a user interface for receiving

input from a user related to the position ofthe sensor on the subject. This allows a very

economical implementation of the activity monitor.

Another aspect of the invention further comprises

— means for establishing that the subject is performing a predetermined

activity,
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- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

If the sensor position and the type of activity are known, the actual body 

movements can be compared to movements that are "optimal" for that particular activity. 

This translates in a measure of efficiency and proficiency in the selected activity. For 

example, inexperienced runners have a larger vertical acceleration component than 

10 experienced runners. Optimal movement patterns can be looked up in a database with key 

(desired activity, body part), and a pattern-matching technique can be used to determine how 

the actual pattern compares to the optimal pattern. Moreover, suggestions to change 

movement patterns of the specific body part can be given, such as for example, ''when 

striking a ball with a racket, try to move in a continuous circular motion, and do not stop the 

15 motion after impact, to maximize acceleration of the ball upon impact''. Alternatively, 

movements associated with health problems such as a baseball-arm, can be detected and 

feedback can be provided about the undesired movements. 

According to another aspect of the invention, the means for establishing that 

the subject is performing the predetermined activity is arranged for establishing that the 

20 subject is performing at least one of a predetermined number of predetermined activities. 

This allows the activity monitor to distinguish between a pluralities of activities of the 

subject, so that feedback can be provided in relation to the established activity. 

According to another aspect of the invention, it further comprises a further 

sensor arranged to be attached to the subject for obtaining a further measured value 

25 representing a further physical or physiological quantity of the subject, and wherein the 

means for deriving the derived value is arranged for deriving the derived value also in 

dependence on the further measured value. Advantageously, a plurality of sensors are 

attached to different positions on the subject and the means for deriving the derived value is 

arranged for combining the respective obtained measured values in order to increase the 

30 accuracy of the derived value. Advantageously, the sensors communicate with each other or 

with a central unit, for example by means of a wireless or wired connection, for coordinated 

processing of the obtained measured values. 

The system for determining the calorie balance of a subject according to the 

invention is characterized in comprising the activity monitor set forth, means for monitoring 
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food consumption, and means for deriving the calorie balance using the derived energy 

expenditure. This system can provide accurate calorie balance because the activity parameter 

is determined with a high degree of accuracy. 

The method according to the invention is characterized in that 

- the method further comprises the step of determining the position of the 

sensor on the subject, and 

- the step of deriving the derived value is performed also in dependence on the 

position of the sensor on the subject. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

15 

20 

These and other aspects of the method of the invention will be further 

elucidated and described with reference to the drawing, in which: 

Figures 1 A,B,C,D show sketches of a device with attachment means that can 

be attached to several positions on a subject. 

Figure 2 shows an activity monitor with user interface. 

Figure 3 shows an activity monitor comprising a device with a sensor 

connected to a separate unit by means of a wireless link. 

Figure 4 shows a diagram of an embodiment of the method according to the 

invention. 

Figures 5 A,B show diagrams of embodiments of the measurement method 

according to the invention including the compensation method according to the invention. 

Figure 6 shows a diagram of an embodiment of the method according to the 

invention including the method according to the invention to determine the position of the 

sensor on the subject. 

25 Figure 7 shows a diagram of an embodiment of the method according to the 

invention including the compensation initialization method according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure lA shows an activity monitor 1 comprising a sensor 6 (shown in dotted 

30 lines), a display 10, and strap attachment means 5. The activity monitor 1 further comprises a 

microprocessor (not shown) for computing and displaying an activity parameter. The sensor 

6 can comprise a single-axial or multi-axial accelerometer, a temperature sensor, an electrical 

sensor for measuring electrical body signals such as the ECG signal, a heart rate sensor, a 

pedometer, a global or local positioning system, or any other type of sensor. Such sensors are 
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food consumption, and means for deriving the calorie balance using the derived energy

expenditure. This system can provide accurate calorie balance because the activity parameter

is determined with a high degree of accuracy.

The method according to the invention is characterized in that

- the method fuither comprises the step of determining the position of the

sensor on the subject, and

- the step of deriving the derived value is performed also in dependence on the

position of the sensor on the subject.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the method of the invention will be finther

elucidated and described with reference to the drawing, in which:

Figures 1 A,B,C,D show sketches of a device with attachment means that can

be attached to several positions on a subject.

Figure 2 shows an activity monitor with user interface.

Figure 3 shows an activity monitor comprising a device with a sensor

connected to a separate unit by means of a wireless link.

Figure 4 shows a diagram of an embodiment ofthe method according to the

invention.

Figures 5 A,B show diagrams of embodiments of the measurement method

according to the invention including the compensation method according to the invention.

Figure 6 shows a diagram of an embodiment of the method according to the

invention including the method according to the invention to determine the position of the

sensor on the subject.

Figure 7 shows a diagram of an embodiment of the method according to the

invention including the compensation initialization method according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1A shows an activity monitor 1 comprising a sensor 6 (shown in dotted

lines), a display 10, and strap attachment means 5. The activity monitor 1 further comprises a

microprocessor (not shown) for computing and displaying an activity parameter. The sensor

6 can comprise a single-axial or multi-axial accelerometer, a temperature sensor, an electrical

sensor for measuring electrical body signals such as the ECG signal, a heart rate sensor, a

pedometer, a global or local positioning system, or any other type of sensor. Such sensors are
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known to the skilled artisan. Figure lB shows the activity monitor 1, fixed to a short strap 2 

with a buckle 4, and Figure 1 C shows the activity monitor 1 fixed to a long strap 3. The short 

strap 2 is suitable for attaching the activity monitor to a wrist or ankle, while the long strap 3 

is suitable for attaching the activity monitor to a waist or chest. Figure lD shows a side view 

5 of the activity monitor illustrating a clip 9 fixed to the back of the activity monitor, enabling 

the possibility to attach the activity monitor to clothing. The activity monitor with accessories 

as shown can be attached to one of a plurality of positions on a subject. The display 10 can be 

a touch-screen display for having a subject provide input to the activity monitor. 

Figure 2 shows an activity monitor 20 with at least one button 21,22, a display 

10 23, and a sensor 24. The button can be used for receiving input from a user. Preferably, more 

buttons are provided to make it easier for the subject to provide different kinds of input to the 

activity monitor. 

Figure 3 shows an activity monitor comprising a device 30 with a sensor 33. 

The device 30 does not have any buttons or display. The device 30 has means to 

15 communicate with a separate unit 31, preferably using a wireless link 32 such as WIFI or 

Bluetooth. The separate unit 31 is used to control the device 30. The separate unit 31, for 

example a personal computer or a personal digital assistant, comprises a microprocessor (not 

shown) for processing the information gathered by the device 30 by means of sensor 33. The . 

separate unit 31 further comprises means to receive user input and to communicate the 

20 processed information to a user. 

Figure 4 shows an embodiment of the method according to the invention for 

activity monitoring applicable to the case that the sensor 6 is attached to a reference position. 

In step 100, the sensor 6 delivers a measurement value at the reference position. Preferably, 

the sensor 6 is a tri-axial accelerometer, and the measurement value is a triple containing 

25 acceleration information in X, Y, and Z-direction. In step 101, the activity monitor computes 

the corresponding activity parameter, for example energy expenditure. For a tri-axial 

accelerometer attached to the back of the waist, a method to compute the corresponding 

energy expenditure is disclosed in ''Daily physical activity, energy expenditure and physical 

fitness; assessment and implications" by Guy Plasqui, Ph.D. thesis, Maastricht University, 

30 2004, referred to hereinafter as "Plasqui". The back of the waist is near the center of the body 

and a tri-axial accelerometer attached thereto provides a good estimation of overall 

movements. 

Figure 5A shows an example embodiment of the method according to the 

invention for activity monitoring applicable to the case that the sensor 6 is attached to a 
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position on the subject that is not a reference position. In step 105, the sensor 6 delivers a 

measurement value measured at the position it is attached to. After that, in step 106, the 

measurement value is compensated for the difference of the value at the position the sensor 6 

is attached to and the corresponding value at the reference position. After that, in step 108, 

5 the activity parameter, in this case energy expenditure, is computed using the method to 

compute the corresponding energy expenditure disclosed in Plasqui. The compensation 

method of step 106, in a very simple version, in this embodiment can be expressed as: 

xcorrected = a + bxraw ' 

where Xraw represents the measured value at the position the sensor 6 is attached to, Xcorrected is 

10 the corrected measured value, and a and b are compensation constants that have been stored 

in a compensation database 107 as part of an initialization procedure. In a multivariate 

system, where the measurement value comprises a tuple, for example the X, Y, and Z

components measured by a tri-axial accelerometer, the compensation method can be 

ex.pressed as: 

15 

where xraw,i,Xraw,2, ••• ,xraw,N represent the N components of the measurement value tuple; 

xcorrected,i represents the i-th component of the corrected measurement value tuple 

(xcorrected,1• xcorrected,2• ... ' xcorrected,N)' and ai and bi,j' for i,j = 1,2, .. . ,N' are compensation 

constants that have been stored in a compensation database 107 as part of an initialization 

20 procedure. This example of a compensation method is particularly easy to implement. Other, 

potentially more :flexible compensation methods are easily conceivable. Such methods 

include higher order polynomials, generalized linear models, other statistical methods, 

artificial neural networks, and fuzzy logic methods. 

Figure 5B shows an alternative embodiment of the method according to the 

25 invention for activity monitoring applicable to the case that the sensor 6 is attached to a 

position on the subject that is not a reference position. In step 110, the sensor 6 delivers a 

measurement value measured at the position it is attached to. After that, in step 111, the 

activity parameter, in this case energy expenditure, is computed using the method to compute 

the corresponding energy expenditure disclosed in Plasqui. Finally, in step 112 the computed 

30 energy expenditure is compensated for the difference of the energy expenditure as computed 

from the value measured at the position the sensor 6 is attached to and the "real" energy 

expenditure, that would have been obtained if the sensor had been attached to the reference 
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position on the subject that is not a reference position. In step 105, the sensor 6 delivers a

measurement value measured at the position it is attached to. After that, in step 106, the

measurement value is compensated for the difference of the value at the position the sensor 6

is attached to and the corresponding value at the reference position. After that, in step 108,

the activity parameter, in this case energy expenditure, is computed using the method to

compute the corresponding energy expenditure disclosed in Plasqui. The compensation

method of step 106, in a very simple version, in this embodiment can be expressed as:

x
corrected = a + bxraw =

where xraw represents the measured value at the position the sensor 6 is attached to, xcmcted is

the corrected measured value, and a and b are compensation constants that have been stored

in a compensation database 107 as part ofan initialization procedure. In a multivariate

system, where the measurement value comprises a tuple, for example the X, Y, and Z-

components measured by a tri-axial accelerometer, the compensation method can be

expressed as:

x
correctcdj : “1‘ + bi,1xraw ,1 + bmxraw,2 +»-~+b,.,Nxraw,N ’

where new,“ new” . . ,xmwfl represent the N components of the measurement value tuple;

rammed, represents the i-th component of the corrected measurement value tuple

(xcmm, xcomtedz,...,xcommN), and a, and be; , for i, j = 1, 2,.. .,N , are compensation

constants that have been stored in a compensation database 107 as part of an initialization

procedure. This example of a compensation method is particularly easy to implement. Other,

potentially more flexible compensation methods are easily conceivable. Such methods

include higher order polynomials, generalized linear models, other statistical methods,

artificial neural networks, and fuzzy logic methods.

Figure 5B shows an alternative embodiment of the method according to the

invention for activity monitoring applicable to the case that the sensor 6 is attached to a

position on the subject that is not a reference position. In step 110, the sensor 6 delivers a

measurement value measured at the position it is attached to. After that, in step 111, the

activity parameter, in this case energy expenditure, is computed using the method to compute

the corresponding energy expenditure disclosed in Plasqui. Finally, in step 112 the computed

energy expenditure is compensated for the difference ofthe energy expenditure as computed

from the value measured at the position the sensor 6 is attached to and the “rea ” energy

expenditure, that would have been obtained if the sensor had been attached to the reference
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position. The compensation method, which is similar to the compensation method appearing 

in the embodiment according to Figure 5A, makes use of the information stored in the 

compensation database 113. 

Figure 6 shows a diagram of an embodiment of a method to determine the 

5 position on the subject the sensor 6 is attached to and to compute the activity parameter, 

regardless of where the sensor was attached. In step 115, the measured value or a sequence of 

measured values are obtained from the sensor 6. Next, the position on the body is determined 

in step 116, using information from a feature database 117. To determine the position of the 

sensor 6 on the body, the signal from the sensor is analyzed for features that are position-

10 dependent. Also, the subject is instructed to perform predefined standardized activities, such 

as walking, sitting, and standing, preferably for about 20 seconds each. Alternatively, the user 

can provide input to the activity monitor to indicate when he or she performs a standardized 

activity, and possibly, which standardized activity he or she performs. Combinations of the 

values during the standardized activities or the absolute measured values are used to 

15 determine the position of the sensor 6 on the subject. Thereto, a number of predefined rules 

are used. These rules can be in the form of "if ... then" rules. An example of such a rule is: "if 

the measured value during walking is in the range of A to B times higher than during sitting, 

the sensor 6 is positioned on the lower arm", where A and B are constants stored in the 

feature database 117. Another example of such a rule is: "if the measured value during .. 

20 walking is in the range of C to D, the sensor 6 is positioned on the leg", where C and Dare 

constants stored in the feature database 117. The rules can also be implemented in terms of 

fuzzy logic rules. Other ways to provide a set of rules, including for example neural network 

methods and logic programming, are obvious to the skilled artisan. In a preferred 

embodiment, the position of the sensor 6 on the subject is determined by means of pattern 

25 recognition. The pattern recognition can be performed for example by correlating a signal 

obtained from the sensor with a signal stored in the feature database 117. The pattern 

recognition can be performed in the time domain, the frequency domain, or another domain, 

preferably a time-frequency domain such as a wavelet domain. Pattern recognition can be 

performed in many ways known to the skilled artisan. For example, techniques used in 

30 speech recognition can be applied. 

After the position of the sensor 6 on the subject has been determined in step 

116, and the position is not a reference position (step 118, branch 122), in step 119 the 

measured value is compensated for the difference between the value at the position the sensor 

is attached to and the corresponding value at a reference position, making use of the 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 235 of 274   Page ID
 #:2800



PH003603EP1 

12 15.12.2005 

information in a compensation database 120, in a way similar to the embodiment accordmg 

to Figure SA. Finally, in step 121 the activity parameter is computed from the, possibly 

compensated, measured value, in a way similar to the embodiment according to Figure 5. 

In another embodiment, the measured value is first converted to an activity 

5 parameter, and the activity parameter is used to determine the position of the sensor 6 on the 

subject in a way similar to what is described above. In that case, after the position has been 

determined, the computed activity parameter is compensated for the difference between the 

computed activity parameter and the corresponding activity parameter computed from a 

value measured at a reference position, making use of information stored in a compensation 

10 database, in a way similar to the embodiment according to Figure SB. It is also possible to 

use other quantities, relating to measured values obtained from the sensor 6, in the step to 

determine the position 116 and/or in the step to compensate for the difference 119. 

Figure 7 shows a diagram of an embodiment of an initialization procedure for 

the compensation database. In this embodiment, a sequence of steps is performed iteratively. 

15 As a first step 130, i andj are both initialized to 1. Each iteration starts with step 131 

comprising an instruction to the subject to perform predefined activity i. The instruction can 

comprise a spoken instruction to walk, sit, or stand, or it can for example comprise showing 

the activity on a display for a predefined duration. Then, in step 132 the subject performs the 

predefined activity i, while the sensor 6 attached to position j on the subject measures a 

20 physical value, in this case tri-axial acceleration, in step 133. Next, in step 134 the essential 

features are extracted from the measured value signal and stored in a feature database 135. 

These essential features may comprise decision rules or constants that are part of decision 

rules, similar to the constants A, B, C, and D appearing in the description of the embodiment 

according to Figure 6. Similarly, essential signal patterns can be stored in the time domain, 

25 :frequency domain, time-frequency domain, or any other domain or combination of domains. 

Simultaneously, ifpositionj is not a reference position (step 136, branch 145), in step 137 

compensation parameters describing the difference between the measured value at the 

position of the sensor 6 on the subject and the corresponding value at a reference position are 

determined and stored in a compensation database 138. These compensation parameters can 

30 comprise constants appearing in the compensation method, similar to the constants a, b, ai, 

and bi,j occurring in the description of the embodiment according to Figure SA. 

To conclude an iteration, i is increased in step 139, and if i is smaller than or 

equal to the number of predefined activities (step 140, branch 147), the iteration steps are 
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information in a compensation database 120, in a way similar to the embodiment according

to Figure 5A. Finally, in step 121 the activity parameter is computed from the, possibly

compensated, measured value, in a way similar to the embodiment according to Figure 5.

In another embodiment, the measured value is first converted to an activity

parameter, and the activity parameter is used to determine the position of the sensor 6 on the

subject in a way similar to what is described above. In that case, after the position has been

determined, the computed activity parameter is compensated for the difference between the

computed activity parameter and the corresponding activity parameter computed fi:om a

value measured at a reference position, making use of information stored in a compensation

database, in a way similar to the embodiment according to Figure 5B. It is also possible to

use other quantities, relating to measured values obtained fiom the sensor 6, in the step to

determine the position 116 and/or in the step to compensate for the difference 119.

Figure 7 shows a diagram of an embodiment of an initialization procedure for

the compensation database. In this embodiment, a sequence of steps is performed iteratively.

As a first step 130, z' andj are both initialized to 1. Each iteration starts with step 131

comprising an instruction to the subject to perform predefined activity 1'. The instruction can

comprise a spoken instruction to walk, sit, or stand, or it can for example comprise showing

the activity on a display for a predefined duration. Then, in step 132 the subject performs the

predefined activity i, while the sensor 6 attached to positionj on the subject measures a

physical value, in this case tri—axial acceleration, in step 133. Next, in step 134 the essential

features are extracted from the measured value signal and stored in a feature database 135.

These essential features may comprise decision rules or constants that are part of decision

rules, similar to the constants A, B, C, and D appearing in the description of the embodiment

according to Figure 6. Similarly, essential signal patterns can be stored in the time domain,

frequency domain, time-frequency domain, or any other domain or combination of domains.

Simultaneously, ifpositionj is not a reference position (step 136, branch 145), in step 137

compensation parameters describing the difference between the measured value at the

position of the sensor 6 on the subject and the corresponding value at a reference position are

determined and stored in a compensation database 138. These compensation parameters can

comprise constants appearing in the compensation method, similar to the constants a, b, a, ,

and bid. occurring in the description of the embodiment according to Figure 5A.

To conclude an iteration, i is increased in step 139, and if z' is smaller than or

equal to the number ofpredefined activities (step 140, branch 147), the iteration steps are
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repeated; otherwise,j is increased in step 141, and ifj is smaller than or equal to the 

predefined number of positions (step 142, branch 148), i is set to 1 in step 143 and the 

iteration steps are repeated. Ifj is greater than the predefined number of positions (step 142, 

branch 149), the initialization procedure is finished. 

In general, this sequence could be parallelized further, for example by using a 

plurality of sensors 6 to measure the value at a plurality of positions on the subject 

simultaneously. In this embodiment, the steps of extracting compensation parameters and 

extracting essential signal features are performed in parallel. However, they can also be 

performed sequentially. In an alternative embodiment, the activity parameter is computed 

10 after the sensor 6 has delivered the signal in step 133, and before extracting essential features 

in step 134 and determining compensation parameters in step 137. It is also possible to 

compute at least one derived quantity from the values measured by the sensor 6, and perform 

the steps of extracting essential features and determining compensation parameters based on 

the derived quantity. 

15 In another embodiment, the initialization of the compensation database and the 

feature database are performed on the basis of a population of subjects. All subjects are asked 

to perform the standardized activities, the measured values are obtained from the sensor 6 at 

multiple positions on the subject, and after the data of all subjects has been collected and 

stored in an intermediate database, the compensation database and the feature database are 

20 filled with values that are representative for the population. This embodiment has the 

advantage that the activity monitor needs to be initialized only once, possibly by the 

manufacturer, and after that an unlimited number of activity monitors can be produced using 

the same database values. 

It will be appreciated that the invention also extends to computer programs, 

25 particularly computer programs on or in a carrier, adapted for putting the invention into 

practice. The program may be in the form of source code, object code, a code intermediate 

source and object code such as partially compiled form, or in any other form suitable for use 

in the implementation of the method according to the invention. The carrier may be any 

entity or device capable of carrying the program. For example, the carrier may include a 

30 storage medium, such as a ROM, for example a CD ROM or a semiconductor ROM, or a 

magnetic recording medium, for example a floppy disc or hard disk. Further the carrier may 

be a transmissible carrier such as an electrical or optical signal, which may be conveyed via 

electrical or optical cable or by radio or other means. When the program is embodied in such 

a signal, the carrier may be constituted by such cable or other device or means. Alternatively, 
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the carrier may be an integrated circuit in which the program is embedded, the integrated 

circuit being adapted for performing, or for use in the performance of, the relevant method. 

It should be noted that the above-mentioned embodiments illustrate rather than 

limit the invention, and that those skilled in the art will be able to design many alternative 

5 embodiments without departing from the scope of the appended claims. In the claims, any 

reference signs placed between parentheses shall not be construed as limiting the claim. Use 

of the verb "comprise" and its conjugations does not exclude the presence of elements or 

steps other than those stated in a claim. The article "a" or "an" preceding an element does not 

exclude the presence of a plurality of such elements. The invention may be implemented by 

10 means of hardware comprising several distinct elements, and by means of a suitably 

programmed computer. In the device claim enumerating several means, several of these 

means may be embodied by one and the same item of hardware. The mere fact that certain 

measures are recited in mutually different dependent claims does not indicate that a 

combination of these measures cannot be used to advantage. 
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the carrier may be an integrated circuit in which the program is embedded, the integrated

circuit being adapted for performing, or for use in the performance of, the relevant method.

It should be noted that the above-mentioned embodiments illustrate rather than

limit the invention, and that those skilled in the art will be able to design many alternative

embodiments without departing from the scope of the appended claims. In the claims, any

reference signs placed between parentheses shall not be construed as limiting the claim. Use

ofthe verb "comprise" and its conjugations does not exclude the presence of elements or

steps other than those stated in a claim. The article "a" or "an" preceding an element does not

exclude the presence of a plurality of such elements. The invention may be implemented by

means ofhardware comprising several distinct elements, and by means of a suitably

programmed computer. In the device claim enumerating several means, several ofthese

means may be embodied by one and the same item ofhardware. The mere fact that certain

measures are recited in mutually different dependent claims does not indicate that a

combination of these measures cannot be used to advantage.
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CLAIMS: 

1. A measuring system (1) comprising 

- a sensor ( 6) arranged to be attached to one of a plurality of positions on a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject, and 

- means for establishing the position of the sensor on the subject, and 

- means for deriving a derived value relating to the subject from the measured 

value also in dependence on the position of the sensor on the subject. 

2. The measuring system according to claim 1, wherein the plurality of positions 

10 includes at least two of the following: a wrist, a lower ann, an upper arm, a lower leg, an 

upper leg, a waist, a chest, a neck, a head. 

3. The measuring system according to claim I, wherein the derived value 

comprises an activity parameter of the subject. 

15 

4. The measuring system according to claim 3, wherein the activity parameter 

comprises energy expenditure. 

5. The measuring system according to claim I, wherein the activity parameter 

20 represents a degree of activity of the body part the sensor is attached to. 

25 

6. The measuring system according to claim I, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

7. The measuring system according to claim I, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on the position of the sensor on the subject, and the sensor is arranged 

for generating a further measured value for each quantity in the selected subset. 
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8. The measuring system according to claim 1, :further comprising 

- means for converting the measured value to an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the derived value from the estimated measured value. 

9. The measuring system according to claim 1, wherein the means for 

determining the position of the sensor on the subject is arranged for performing the 

determining in dependence on the measured value. 

10. The measuring system according to claim 9, further comprising means for 

obtaining from the sensor a plurality of measured values measured during a time interval, and 

wherein the means for determining the position of the sensor on the subject is arranged for 

performing the determining in dependence on the measured values measured during the time 

15 interval. 

11. The measuring system according to claim 9 or 10, wherein the means for 

determining the position of the sensor on the subject is arranged for performing the 

determining on the basis of a predefined set of rules related to the measured value or 

20 measured values measured during the time interval, respectively. 

12. The measuring system according to claim 10, wherein the means for 

determining the position of the sensor on the subject comprises means for performing a 

pattern recognition of a signal derived from the measured values measured during the time 

25 interval. 

13. The measuring system according to claim 9 or 10, further comprising means 

for determining that the user is performing a standardized activity, and wherein the means for 

determining the position of the sensor on the subject is arranged for using at least one 

30 measured value obtained from the sensor, the measured value relating to a time the user is 

performing the standardized activity. 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 240 of 274   Page ID
 #:2805

Cafifile-AB-KS Document 87-3 Filed 07/31/20 Page 240 of 274 Page ID .

10

15

2O

25

30

#:2805

16 15.12.2005

8. The measuring system according to claim 1, further comprising

- means for converting the measured value to an estimated measured value

related to a reference position on the subject, and

- means for deriving the derived value from the estimated measured value.

9. The measuring system according to claim 1, wherein the means for

determining the position of the sensor on the subject is arranged for performing the

determining in dependence on the measured value.

10. The measuring system according to claim 9, further comprising means for

obtaining from the sensor a plurality of measured values measured during a time interval, and

wherein the means for determining the position ofthe sensor on the subject is arranged for

performing the determining in dependence on the measured values measured during the time

interval.

11. The measuring system according to claim 9 or 10, wherein the means for

determining the position of the sensor on the subject is arranged for performing the

determining on the basis of a predefined set ofrules related to the measured value or

measured values measured during the time interval, respectively.

12. The measuring system according to claim 10, wherein the means for

determining the position of the sensor on the subject comprises means for performing a

pattern recognition of a signal derived from the measured values measured during the time

interval.

13. The measuring system according to claim 9 or 10, further comprising means

for determining that the user is performing a standardized activity, and wherein the means for

determining the position of the sensor on the subject is arranged for using at least one

measured value obtained fiom the sensor, the measured value relating to a time the user is

performing the standardized activity.
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14. The measuring system according to claim 13, wherein the means for 

determining that the user is performing a standardized activity is arranged for performing the 

determining in dependence on at least one measured value. 

5 15. The measuring system according to claim 13, further comprising a user 

interface for receiving input from a user for indicating when the subject is performing the 

standardized activity. 

16. The measuring system according to claim 1, further comprising a user 

10 interface for receiving input from a user related to the position of the sensor on the subject. 

15 

20 

25 

17. The measuring system according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

means for providing feedback in dependence on the similarity measure. 

18. The measuring system according to claim 17, wherein the means for 

establishing that the subject is performing the predetermined activity is arranged for 

establishing that the subject is performing at least one of a predetermined number of 

predetermined activities. 

19. A measuring system according to claim 1, further comprising a further sensor 

arranged to be attached to the subject for obtaining a further measured value representing a 

further physical or physiological quantity of the subject, and wherein the means for deriving 

the derived value is arranged for deriving the derived value also in dependence on the further 

30 measured value. 

20. A system for determining the calorie balance of a subject, the system 

comprising the measuring system according to claim 4, means for monitoring food 
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21. A method for estimating a derived value relating to a subject, comprising 

- obtaining at least one measured value from a sensor (6) attached to the 

subject, the measured value representing a physical or a physiological quantity of the subject, 

and 

- establishing the position of the sensor on the subject, and 

- deriving the derived value from the measured value also in dependence on 

10 the position of the sensor on the subject. 
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consumption, and means for deriving the calorie balance using the derived energy

expenditure.

21. A method for estimating a derived value relating to a subject, comprising

5 - obtaining at least one measured value from a sensor (6) attached to the

subject, the measured value representing a physical or a physiological quantity ofthe subject,

and

- establishing the position of the sensor on the subject, and

— deriving the derived value from the measured value also in dependence on

10 the position of the sensor on the subject.
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ABSTRACT: 

A measuring system (1) comprises a sensor (6) arranged to be attached to a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject. The measuring system further comprises means for deriving a derived value 

relating to the subject from the measured value. The sensor is arranged to be attached to one 

5 of a plurality of positions on the subject. The measuring system further comprises means for 

establishing the position of the sensor on the subject. The means for deriving the derived 

value is arranged for deriving the derived value also in dependence on the position of the 

sensor on the subject. 

10 Figure IA. 
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(57) Abstract: A measuring system (1) comprises a sensor (6) arranged 
to be attached to a subject for obtaining a measured value representing a 
physical or a physiological quantity of the subject. The measuring sys
tem further comprises means for deriving a subject-related value from 
the measured value. The sensor is arranged to be attached at one of a 
plurality of positions on the subject. The measuring system further com
prises means for establishing the position of the sensor on the subject. 
The means for deriving the subject-related value is arranged for deriving 
the subject-related value also in dependence on the position of the sensor 
on the subject. 
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(54) Title: DETECTION AND COMPENSATION METHOD FOR MONITORING THE PLACE OF ACTIVITY ON THE BODY

(57) Abstract: A measuring system (1) comprises a sensor (6) arranged

 
to be attached to a subject for obtaining a measured value representing a
physical or a physiological quantity of the subject. The measuring sys—
tem further comprises means for deriving a subject—related value from
the measured value. The sensor is arranged to be attached at one of a
plurality of positions on the subject. The measuring system further com—
prises means for establishing the position of the sensor on the subject.
The means for deriving the subject—related value is arranged for deriving
the subj ect—related value also in dependence on the position of the sensor
on the subject.
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Detection and compensation method for monitoring the place of activity on the body 

FIELD OF THE INVENTION 

The invention relates to a measuring system comprising 

- a sensor arranged to be attached to a subject for obtaining a measured value 

representing a physical or a physiological quantity of the subject, and 

- means for deriving a subject-related value from the measured value. 

The invention also relates to a system for determining the calorie balance of a 

subject, and to a method of estimating a subject-related derived value. 

BACKGROUND OF THE INVENTION 

Overweight and obesity are growing problems; for example over 60% of the 

American population can be classified as overweight or obese. Weight gain occurs when a 

human has a higher energy intake (food) than energy expenditure (resting metabolic rate+ 

activity). Since this unbalance causes the weight gain problem, many weight loss programs 

require that users log the food consumed and activities done in order to estimate the calorie 

15 balance. 

Tables and equations exist for converting nutrition values and activities into 

calorie intake and expenditure, respectively. However, manual calorie counting is a 

cumbersome process requiring knowledge, time, effort, recording and discipline. Thus, 

calorie logging is a problem for many people and hence it is a challenge for researchers to 

20 find a solution therefore. 

In US patent application publication US2003/0065257, a combination of a diet 

and activity-monitoring device is described for monitoring both the consumption and activity 

of the subject. Such a monitoring device includes a body activity monitor for monitoring the 

body activity of the subject. The body activity monitor is operable to output a signal 

25 indicative of the subject's body activity. An activity calculator may also be provided, which 

receives the activity indicative signal and determines body activity level and/or energy 

expenditure for the subject. The monitoring device may take the form of a wristwatch-style 

device or a belt or clothing-mounted monitor. The monitoring device may comprise a heart 

rate monitor. The heart rate of the subject increases with activity and decreases when the 
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subject is resting. The activity monitor may be calibrated using an indirect calorimeter. The 

heart rate sensor may be part of the wristwatch-style activity monitor, or it may be provided 

as a separate unit, for example in the form of a chest-strap, which communicates with the 

activity monitor. 

The activity monitor may alternatively comprise a motion sensor such as a 

mechanical pendulum or a single or multi-axis accelerometer. An accelerometer is preferred 

since it may provide information on body movement as well as the direction and intensity of 

the movement. The motion sensor may form part of the wristwatch or belt or clothing

mounted monitoring device or may be part of a separate accessory that communicates with 

10 the monitoring device. The body activity monitor may be calibrated to determine activity-

related energy expenditure using an indirect calorimeter. 

As another alternative, the body activity monitor may include multiple modes 

for recording a variety of activities, such as swimming, biking, and use of stationary exercise 

equipment. The subject presses a start button and the body activity monitor will record the 

15 duration of the activity. 

Furthermore, the monitoring device also preferably includes a consumption 

notation control for use by the subject to indicate when the subject consumes food. The body 

activity monitor and the consumption notation control may take a variety of forms. It may 

include a GPS antenna to determine the position of the subject using GPS signals. It may 

20 combine a time-indicative signal with the GPS signals to determine changes in position of the 

subject as well as the rate of change in position. This allows determination of movement or 

body activity. The device may be calibrated to determine caloric expenditure from the 

measured body activity. 

Moreover, a position and/or activity discriminator may be included in or 

25 communicating with the body activity monitor. The discriminator functions to determine the 

position and/or activity of the subject by determining the proximity of the subject to various 

devices and locations, such as exercise equipment and buildings. For example, it may be 

determined that the subject is close to running shoes to discriminate the activity of running. 

In a more advanced configuration, proximity to running shoes may be combined with GPS 

30 signals, heart rate sensor and/or motion sensor output to allow the activity calculator to 

determine the type of activity being performed, the duration of the activity, and the intensity 

of the activity. 
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When the user uses the system for the first time, he or she may designate 

certain movement patterns as correlating with certain activities. This will aid to calibrate the 

activity monitor. 

Each of the described activity monitors and sensors is designed to be placed on 

5 a single position on the body. Bodily signals such as acceleration and ECG signals, are 

measured local to the position where the sensor is attached to the object. For example, 

acceleration measured by an accelerometer on the wrist includes motion of the arm, which is 

not detected by an accelerometer mounted on the waist. 

The existing activity monitors, including for example a wrist strap or a waist 

10 belt, are often designed to be worn on one place on the body. The existing activity monitor is 

calibrated such that it provides accurate results if it is attached at a predefined location on the 

body. If the activity monitor is attached at a different location, the measured activity may be 

less accurate. If the activity monitor is not attached at the reference position, errors exceeding 

5% in the estimation of energy expenditure may occur. This amounts to an error exceeding 

15 approximately 100 kilo calories per day. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a measuring system that yields a 

more accurate estimate of a parameter relating to a subject. 

20 According to the invention, this object is achieved in that 

25 

- the sensor is arranged to be attached at one of a plurality of positions on the 

subject, 

- the measuring system further comprises means for establishing the position 

of the sensor on the subject, and 

- the means for deriving the subject-related value is arranged for deriving the 

subject-related value also in dependence on the position of the sensor on the subject. 

With these provisions, the accuracy of the derived value is guaranteed for any 

of a plurality of positions on the body. The subject may attach the sensor at any preferred 

position on the body, and can preferably attach it at a different position whenever he or she 

30 desires to do so. 

Subjects may have different preferences where they prefer wearing the sensor, 

and the same subject may prefer wearing the sensor at different locations, depending on for 

example the location of the subject, the local weather, or the activity the subject is 

performing at any given time. Advantageously, a plurality of sensors are attached at different 
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positions on the subject and the means for deriving the subject-related value is arranged for 

combining the respective obtained measured values in order to increase the accuracy of the 

derived value. 

The invention is particularly suitable for determining a derived value relating 

5 to a human or an animal. 

According to an aspect of the invention, the plurality of positions includes at 

least two of the following: a wrist, a lower arm, an upper arm, a lower leg, an upper leg, a 

waist, a chest, a neck, a head. This allows for an especially flexible use of the activity 

monitor, because the positions mentioned are especially well suited for measuring the activity 

10 of the subject, and they are particularly convenient for wearing a sensor device. 

According to another aspect of the invention, the derived value comprises an 

activity parameter of the subject. With this aspect, the measuring system becomes an activity 

monitor that enables to monitor the degree of activity performed by the subject. Other 

possible derived values include a temperature value or an ECG value that is automatically 

15 compensated for by the location of the sensor. Advantageously, the position of the sensor on 

the subject is established in dependence on an accelerometer measurement and a temperature 

or ECG value is compensated for in dependence on the established position. 

According to an aspect of the invention, the activity parameter comprises 

energy expenditure. This makes the activity monitor particularly suitable for use in weight 

20 management. 

According to another aspect of the invention, the activity parameter represents 

the degree of activity of the body part the sensor is attached to. When the position of the 

sensor on the subject is known, it becomes possible to monitor activity parameters related to 

a specific body part. For example, if the sensor is attached to the arm, the activity monitor 

25 can track energy expenditure, and in addition can track local acceleration of the arm. For 

example, with additional information provided by fitness equipment, the forces applied to the 

arm can be estimated and combined with acceleration information provided by the sensor to 

obtain local energy expenditure. This enables subjects to optimize a training schedule to train 

a specific body part. Also, if a predefined safety limit is exceeded, this can be provided as 

30 feedback to the user to avoid potentially dangerous situations. 

According to an aspect of the invention, the measured value comprises at least 

one of temperature, ECG, or acceleration, in particular tri-axial acceleration. These examples 

of measured values are correlated with activity. 
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According to another aspect of the invention, the system further comprises 

means for selecting a subset of a predefined set of further physical and/or physiological 

quantities of the subject in dependence on the position of the sensor on the subject, and the 

sensor is arranged for generating a further measured value for each quantity in the selected 

5 subset. The subset may contain zero or more further physical and/or physiological quantities 

of the subject, for example temperature, ECG, or acceleration. This aspect allows the system 

to generate measurements that are particularly relevant to the body part the sensor is attached 

to. For example, a temperature measurement may provide relevant information when the 

temperature sensor is attached to the trunk of the body, and not when it is attached to, for 

10 example, an ankle. The system can take this into account for example by disregarding, or 

compensating, temperature measurement if the sensor is attached to an ankle. Further 

physical and/or physiological quantities, such as heart rate or temperature, can be used 

alongside for example a derived activity parameter in various health applications. 

According to another aspect of the invention, the system further comprises 

15 - means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

This aspect allows the measuring system to accurately measure, for example, 

20 an activity parameter with the sensor at one of a plurality of positions on the subject, even if 

the measuring system is calibrated for only a single reference position, because the deviation 

of the measured value caused by wearing the activity monitor at a different position is 

compensated for. The accuracy may be increased even further by calibrating a plurality of 

reference positions. In case a plurality of reference positions is calibrated, and the sensor is 

25 attached at a position that is not a reference position, the means for converting can 

compensate the measured value with respect to the nearest reference position or with respect 

to a weighted average of reference positions, thereby increasing the accuracy further. 

Another aspect of the invention is characterized in that the means for 

determining the position of the sensor on the subject is arranged for determining the position 

30 in dependence on the measured value. This allows the sensor to be attached at different 

positions on the subject, without any additional user interaction to indicate the actual position 

of the device. 

According to another aspect of the invention, it further comprises means for 

obtaining from the sensor a plurality of measured values measured during a time interval, and 
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wherein the means for determining the position of the sensor on the subject is arranged for 

determining the position in dependence on the measured values measured during the time 

interval. This allows the position of the sensor to be determined in an especially reliable 

manner. 

According to another aspect of the invention, the means for determining the 

position of the sensor on the subject is arranged for determining the position on the basis of a 

predefined set of rules related to the measured value or measured values measured during the 

time interval, respectively. A set of rules, preferably part of a rule-based system, possibly 

making use of fuzzy logic, is particularly suited for determining the position of the sensor. 

According to another aspect of the invention, the means for determining the 

position of the sensor on the subject comprises means for performing a pattern recognition of 

a signal derived from the measured values measured during the time interval. A pattern 

recognition means is especially favorable to achieve a high reliability in establishing the 

position of the sensor on the subject. 

15 According to an aspect of the invention, it further comprises means for 

determining that the user is performing a standardized activity, and the means for 

determining the position of the sensor on the subject is arranged for using at least one 

measured value obtained from the sensor, the measured value relating to a time the user is 

performing the standardized activity. This allows the activity monitor to determine the 

20 position of the device on the body with greater certainty. Preferably, the standardized activity 

has a repetition pattern with a cycle time of, for example, 1 to 2 seconds and the standardized 

activity is performed for at least five cycles. 

According to another aspect of the invention, the means for establishing that 

the user is performing a standardized activity is arranged for establishing the activity in 

25 dependence on at least one measured value. This increases the accuracy and reduces the 

amount of required user interaction. 

Another aspect of the invention further comprises a user interface for receiving 

input from a user for indicating when the subject is performing the standardized activity. 

This allows a very economical implementation of the activity monitor. 

30 Another aspect of the invention further comprises a user interface for receiving 

input from a user related to the position of the sensor on the subject. This allows a very 

economical implementation of the activity monitor. 

Another aspect of the invention further comprises 
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- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

5 - means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

If the sensor position and the type of activity are known, the actual body 

movements can be compared to movements that are "optimal" for that particular activity. 

10 This translates into a measure of efficiency and proficiency in the selected activity. For 

example, inexperienced runners have a larger vertical acceleration component than 

experienced runners. Optimal movement patterns can be looked up in a database with key 

( desired activity, body part), and a pattern-matching technique can be used to determine how 

the actual pattern compares to the optimal pattern. Moreover, suggestions to change 

15 movement patterns of the specific body part can be given, such as for example, "when 

striking a ball with a racket, try to move in a continuous circular motion, and do not stop the 

motion after impact, to maximize acceleration of the ball upon impact". Alternatively, 

movements associated with health problems such as a baseball-arm, can be detected and 

feedback can be provided about the undesired movements. 

20 According to another aspect of the invention, the means for establishing that 

25 

the subject is performing the predetermined activity is arranged for establishing that the 

subject is performing at least one of a predetermined number of predetermined activities. 

This allows the activity monitor to distinguish between a plurality of activities of the subject, 

so that feedback can be provided in relation to the established activity. 

According to another aspect of the invention, it further comprises a further 

sensor arranged to be attached to the subject for obtaining a further measured value 

representing a further physical or physiological quantity of the subject, and wherein the 

means for deriving the subject-related value is arranged for deriving the measured value also 

in dependence on the further measured value. Advantageously, a plurality of sensors are 

30 attached at different positions on the subject and the means for deriving the subject-related 

value is arranged for combining the respective obtained measured values in order to increase 

the accuracy of the derived value. Advantageously, the sensors communicate with each other 

or with a central unit, for example by means of a wireless or wired connection, for 

coordinated processing of the obtained measured values. 
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The system for determining the calorie balance of a subject according to the 

invention is characterized in that it comprises the activity monitor set forth, means for 

monitoring food consumption, and means for deriving the calorie balance using the derived 

energy expenditure. This system can provide accurate calorie balance because the activity 

5 parameter is determined with a high degree of accuracy. 

The method according to the invention is characterized in that 

- the method further comprises the step of determining the position of the 

sensor on the subject, and 

- the step of deriving the subject-related value is performed also in dependence 

10 on the position of the sensor on the subject. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects of the method of the invention will be further 

elucidated and described with reference to the drawing, in which: 

Figs. 1 A,B,C,D show sketches of a device with attachment means that can be 

attached at several positions on a subject. 

Fig. 2 shows an activity monitor with user interface. 

Fig. 3 shows an activity monitor comprising a device with a sensor connected 

to a separate unit by means of a wireless link. 

20 Fig. 4 shows a diagram of an embodiment of the method according to the 

invention. 

Figs. 5 A,B show diagrams of embodiments of the measuring method 

according to the invention including the compensation method according to the invention. 

Fig. 6 shows a diagram of an embodiment of the method according to the 

25 invention including the method according to the invention to determine the position of the 

sensor on the subject. 

Fig. 7 shows a diagram of an embodiment of the method according to the 

invention including the compensation initialization method according to the invention. 

30 DETAILED DESCRIPTION OF THE INVENTION 

Figure IA shows an activity monitor 1 comprising a sensor 6 (shown in dotted 

lines), a display 10, and strap attachment means 5. The activity monitor 1 further comprises a 

microprocessor (not shown) for computing and displaying an activity parameter. The sensor 

6 can comprise a single-axial or multi-axial accelerometer, a temperature sensor, an electrical 
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sensor for measuring electrical body signals such as the ECG signal, a heart rate sensor, a 

pedometer, a global or local positioning system, or any other type of sensor. Such sensors are 

known to the skilled artisan. Figure 1B shows the activity monitor 1, fixed to a short strap 2 

with a buckle 4, and Figure IC shows the activity monitor 1 fixed to a long strap 3. The short 

5 strap 2 is suitable for attaching the activity monitor to a wrist or ankle, while the long strap 3 

is suitable for attaching the activity monitor to a waist or chest. Figure ID shows a side view 

of the activity monitor illustrating a clip 9 fixed to the back of the activity monitor, making it 

possible to attach the activity monitor to clothing. The activity monitor with accessories as 

shown can be attached at one of a plurality of positions on a subject. The display 10 can be a 

10 touch-screen display for having a subject provide input to the activity monitor. 

Figure 2 shows an activity monitor 20 with at least one button 21,22, a display 

23, and a sensor 24. The button can be used for receiving input from a user. Preferably, more 

buttons are provided to make it easier for the subject to provide different kinds of input to the 

activity monitor. 

15 Figure 3 shows an activity monitor comprising a device 30 with a sensor 33. 

The device 30 does not have any buttons or display. The device 30 has means to 

communicate with a separate unit 31, preferably using a wireless link 32 such as WIFI or 

Bluetooth. The separate unit 31 is used to control the device 30. The separate unit 31, for 

example a personal computer or a personal digital assistant, comprises a microprocessor (not 

20 shown) for processing the information gathered by the device 30 by means of sensor 33. The 

separate unit 31 further comprises means for receiving user input and communicating the 

processed information to a user. 

Figure 4 shows an embodiment of the method according to the invention for 

activity monitoring applicable to the case where the sensor 6 is attached at a reference 

25 position. In step 100, the sensor 6 delivers a measurement value at the reference position. 

Preferably, the sensor 6 is a tri-axial accelerometer, and the measurement value is a triple 

containing acceleration information in X, Y, and Z-direction. In step 101, the activity monitor 

computes the corresponding activity parameter, for example energy expenditure. For a tri

axial accelerometer attached to the back of the waist, a method to compute the corresponding 

30 energy expenditure is disclosed in "Daily physical activity, energy expenditure and physical 

fitness; assessment and implications" by Guy Plasqui, Ph.D. thesis, Maastricht University, 

2004, referred to hereinafter as "Plasqui". The back of the waist is near the center of the body 

and a tri-axial accelerometer attached thereto provides a good estimation of overall 

movements. 
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Figure 5A shows an example of embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 

position on the subject that is not a reference position. In step 105, the sensor 6 delivers a 

measurement value measured at the position where the sensor is attached. After this, in step 

5 106, the measurement value is compensated for the difference of the value at the position the 

sensor 6 is attached and the corresponding value at the reference position. After this, in step 

108, the activity parameter, in this case energy expenditure, is computed using the method of 

computing the corresponding energy expenditure disclosed in Plasqui. The compensation 

method of step 106, in a very simple version, in this embodiment can be expressed as: 

10 xcorrected = a + bxraw ' 

where Xraw represents the measured value at the position where the sensor 6 is attached, 

Xcorrected is the corrected measured value, and a and b are compensation constants that have 

been stored in a compensation database 107 as part of an initialization procedure. In a 

multivariate system, where the measurement value comprises a tuple, for example the X, Y, 

15 and Z-components measured by a tri-axial accelerometer, the compensation method can be 

expressed as: 

where xraw,1,Xraw,2,···,xraw,N represent the N components of the measurement value tuple; 

xcorrected,i represents the i-th component of the corrected measurement value tuple 

20 ( xcorrected,l' xcorrected,2 ' ••• 'xcorrected,N) ' and ai and bi,} ' for i' j = l, 2, ... ' N ' are compensation 

constants that have been stored in a compensation database 107 as part of an initialization 

procedure. This example of a compensation method is particularly easy to implement. Other, 

potentially more flexible compensation methods are easily conceivable. Such methods 

include higher order polynomials, generalized linear models, other statistical methods, 

25 artificial neural networks, and fuzzy logic methods. 

Figure 5B shows an alternative embodiment of the method according to the 

invention for activity monitoring applicable to the case where the sensor 6 is attached at a 

position on the subject that is not a reference position. In step 110, the sensor 6 delivers a 

measurement value measured at the position where it is attached. After this, in step 111, the 

30 activity parameter, in this case energy expenditure, is computed using the method of 

computing the corresponding energy expenditure disclosed in Plasqui. Finally, in step 112 the 

computed energy expenditure is compensated for the difference of the energy expenditure as 
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computed from the value measured at the position where the sensor 6 is attached and the 

"real" energy expenditure that would have been obtained if the sensor had been attached at 

the reference position. The compensation method, which is similar to the compensation 

method appearing in the embodiment according to Figure SA, makes use of the information 

5 stored in the compensation database 113. 

Figure 6 shows a diagram of an embodiment of a method of determining the 

position on the subject where the sensor 6 is attached and of computing the activity 

parameter, regardless of where the sensor was attached. In step 115, the measured value or a 

sequence of measured values is obtained from the sensor 6. Next, the position on the body is 

10 determined in step 116, using information from a feature database 117. To determine the 

position of the sensor 6 on the body, the signal from the sensor is analyzed for features that 

are position-dependent. Also, the subject is instructed to perform predefined standardized 

activities, such as walking, sitting, and standing, preferably for about 20 seconds each. 

Alternatively, the user can provide the activity monitor with input to indicate when he or she 

15 performs a standardized activity, and possibly, which standardized activity he or she 

performs. Combinations of the values during the standardized activities or the absolute 

measured values are used to determine the position of the sensor 6 on the subject. Thereto, a 

number of predefined rules are used. These rules can be in the form of "if. .. then" rules. An 

example of such a rule is: "if the measured value during walking is in the range of A to B 

20 times higher than during sitting, the sensor 6 is positioned on the lower arm", where A and B 

are constants stored in the feature database 117. Another example of such a rule is: "if the 

measured value during walking is in the range of C to D, the sensor 6 is positioned on the 

leg", where C and Dare constants stored in the feature database 117. The rules can also be 

implemented in terms of fuzzy logic rules. Other ways to provide a set of rules, including for 

25 example neural network methods and logic programming, are obvious to the skilled artisan. 

In a preferred embodiment, the position of the sensor 6 on the subject is determined by means 

of pattern recognition. The pattern recognition can be performed for example by correlating a 

signal obtained from the sensor with a signal stored in the feature database 117. The pattern 

recognition can be performed in the time domain, the frequency domain, or another domain, 

30 preferably a time-frequency domain such as a wavelet domain. Pattern recognition can be 

performed in many ways known to the skilled artisan. For example, techniques used in 

speech recognition can be applied. 

After the position of the sensor 6 on the subject has been determined in step 

116, and the position is not a reference position (step 118, branch 122), in step 119 the 
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measured value is compensated for by the difference between the value at the position at 

which the sensor is attached and the corresponding value at a reference position, making use 

of the information in a compensation database 120, in a way similar to the embodiment 

according to Figure SA. Finally, in step 121 the activity parameter is computed from the, 

5 possibly compensated, measured value, in a way similar to the embodiment according to 

Figure 5. 

In another embodiment, the measured value is first converted to an activity 

parameter, and the activity parameter is used to determine the position of the sensor 6 on the 

subject in a way similar to what is described above. In that case, after the position has been 

10 determined, the computed activity parameter is compensated for the difference between the 

computed activity parameter and the corresponding activity parameter computed from a 

value measured at a reference position, while information stored in a compensation database 

is made use of in a way similar to the embodiment according to Figure 5B. It is also possible 

to use other quantities relating to measured values obtained from the sensor 6, in the step to 

15 determine the position 116 and/or in the step to compensate for the difference 119. 

Figure 7 shows a diagram of an embodiment of an initialization procedure for 

the compensation database. In this embodiment, a sequence of steps is performed iteratively. 

As a first step 130, i and} are both initialized to 1. Each iteration starts with step 131 

comprising an instruction to the subject to perform predefined activity i. The instruction can 

20 comprise a spoken instruction to walk, sit, or stand, or it can for example comprise showing 

the activity on a display for a predefined duration. Then, in step 132 the subject performs the 

predefined activity i, while the sensor 6 attached at position} on the subject measures a 

physical value, in this case tri-axial acceleration, in step 133. Next, in step 134 the essential 

features are extracted from the measured value signal and stored in a feature database 135. 

25 These essential features may comprise decision rules or constants that are part of decision 

rules, similar to the constants A, B, C, and D appearing in the description of the embodiment 

according to Figure 6. Similarly, essential signal patterns can be stored in the time domain, 

frequency domain, time-frequency domain, or any other domain or combination of domains. 

Simultaneously, if position} is not a reference position (step 136, branch 145), in step 137 

30 compensation parameters describing the difference between the measured value at the 

position of the sensor 6 on the subject and the corresponding value at a reference position are 

determined and stored in a compensation database 138. These compensation parameters may 

Case 2:19-cv-06301-AB-KS   Document 87-3   Filed 07/31/20   Page 263 of 274   Page ID
 #:2828



WO 2007/069127 PCT /IB2006/054599 

13 

comprise constants appearing in the compensation method, similar to the constants a, b, ai, 

and b . . occurring in the description of the embodiment according to Figure SA. 
Z,J 

To conclude an iteration, i is increased in step 139, and if i is smaller than or 

equal to the number of predefined activities (step 140, branch 147), the iteration steps are 

5 repeated; otherwise,} is increased in step 141, and ifj is smaller than or equal to the 

predefined number of positions (step 142, branch 148), i is set to 1 in step 143 and the 

iteration steps are repeated. Ifj is greater than the predefined number of positions (step 142, 

branch 149), the initialization procedure is finished. 

In general, this sequence could be paralleled further, for example by using a 

10 plurality of sensors 6 to measure the value at a plurality of positions on the subject 

simultaneously. In this embodiment, the steps of extracting compensation parameters and 

extracting essential signal features are performed in parallel. However, they can also be 

performed sequentially. In an alternative embodiment, the activity parameter is computed 

after the sensor 6 has delivered the signal in step 133, and before extracting essential features 

15 in step 134 and determining compensation parameters in step 137. It is also possible to 

compute at least one derived quantity from the values measured by the sensor 6, and perform 

the steps of extracting essential features and determining compensation parameters based on 

the derived quantity. 

In another embodiment, the initialization of the compensation database and the 

20 feature database are performed on the basis of a population of subjects. All subjects are asked 

to perform the standardized activities, the measured values are obtained from the sensor 6 at 

multiple positions on the subject, and after the data of all subjects have been collected and 

stored in an intermediate database, the compensation database and the feature database are 

filled with values that are representative of the population. This embodiment has the 

25 advantage that the activity monitor needs to be initialized only once, possibly by the 

manufacturer, and after that an unlimited number of activity monitors can be produced using 

the same database values. 

It will be appreciated that the invention also extends to computer programs, 

particularly computer programs on or in a carrier, adapted for putting the invention into 

30 practice. The program may be in the form of source code, object code, a code intermediate 

source and object code such as partially compiled form, or in any other form suitable for use 

in the implementation of the method according to the invention. The carrier may be any 

entity or device capable of carrying the program. For example, the carrier may include a 
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storage medium, such as a ROM, for example a CD ROM or a semiconductor ROM, or a 

magnetic recording medium, for example a floppy disc or hard disk. Further, the carrier may 

be a transmissible carrier such as an electrical or optical signal, which may be conveyed via 

electrical or optical cable or by radio or other means. When the program is embodied in such 

5 a signal, the carrier may be constituted by such cable or other device or means. Alternatively, 

the carrier may be an integrated circuit in which the program is embedded, the integrated 

circuit being adapted for performing, or for use in the performance of, the relevant method. 

A measuring system comprises a sensor arranged to be attached to a subject 

for obtaining a measured value representing a physical or a physiological quantity of the 

10 subject. The measuring system further comprises means for deriving a subject-related value 

from the measured value. The sensor is arranged to be attached at one of a plurality of 

positions on the subject. The measuring system further comprises means for establishing the 

position of the sensor on the subject. The means for deriving the subject-related value is 

arranged for deriving the subject-related value also in dependence on the position of the 

15 sensor on the subject. 

It should be noted that the above-mentioned embodiments illustrate rather than 

limit the invention, and that those skilled in the art will be able to design many alternative 

embodiments without departing from the scope of the appended claims. In the claims, any 

reference signs placed between parentheses shall not be construed as limiting the claim. Use 

20 of the verb "to comprise" and its conjugations does not exclude the presence of elements or 

steps other than those stated in a claim. The article "a" or "an" preceding an element does not 

exclude the presence of a plurality of such elements. The invention may be implemented by 

means of hardware comprising several distinct elements, and by means of a suitably 

programmed computer. In the device claim enumerating several means, several of these 

25 means may be embodied by one and the same item of hardware. The mere fact that certain 

measures are recited in mutually different dependent claims does not indicate that a 

combination of these measures cannot be used to advantage. 
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CLAIMS: 

1. A measuring system (1) comprising 

- a sensor ( 6) arranged to be attached at one of a plurality of positions on a 

subject for obtaining a measured value representing a physical or a physiological quantity of 

the subject, and 

- means for establishing the position of the sensor on the subject, and 

- means for deriving a subject-related value from the measured value also in 

dependence on the position of the sensor on the subject. 

2. The measuring system (1) according to claim 1, wherein the plurality of 

10 positions includes at least two of the following: a wrist, a lower arm, an upper arm, a lower 

leg, an upper leg, a waist, a chest, a neck, a head. 

3. The measuring system (1) according to claim 1, wherein the derived value 

comprises an activity parameter of the subject. 

15 

4. The measuring system (1) according to claim 3, wherein the activity parameter 

comprises energy expenditure. 

5. The measuring system (1) according to claim 1, wherein the activity parameter 

20 represents a degree of activity of the body part the sensor is attached to. 

25 

6. The measuring system ( 1) according to claim 1, wherein the measured value 

comprises at least one of temperature, ECG, or acceleration, in particular tri-axial 

acceleration. 

7. The measuring system ( 1) according to claim 1, further comprising means for 

selecting a subset of a predefined set of further physical and/or physiological quantities of the 

subject in dependence on the position of the sensor on the subject, and the sensor is arranged 

for generating a further measured value for each quantity in the selected subset. 
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8. The measuring system ( 1) according to claim 1, further comprising 

- means for converting the measured value into an estimated measured value 

related to a reference position on the subject, and 

- means for deriving the subject-related value from the estimated measured 

value. 

9. The measuring system (1) according to claim 1, wherein the means for 

determining the position of the sensor on the subject is arranged for performing the 

10 determining in dependence on the measured value. 

10. The measuring system (1) according to claim 9, further comprising means for 

obtaining from the sensor (6) a plurality of measured values measured during a time interval, 

and wherein the means for determining the position of the sensor on the subject is arranged 

15 for performing the determining in dependence on the measured values measured during the 

time interval. 

11. The measuring system (1) according to claim 9 or 10, wherein the means for 

determining the position of the sensor (6) on the subject is arranged for performing the 

20 determining on the basis of a predefined set of rules related to the measured value or 

measured values measured during the time interval, respectively. 

12. The measuring system (1) according to claim 10, wherein the means for 

determining the position of the sensor (6) on the subject comprises means for performing a 

25 pattern recognition of a signal derived from the measured values measured during the time 

interval. 

13. The measuring system (1) according to claim 9 or 10, further comprising 

means for determining that the user is performing a standardized activity, and wherein the 

30 means for determining the position of the sensor on the subject is arranged for using at least 

one measured value obtained from the sensor (6), the measured value relating to a time the 

user is performing the standardized activity. 
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14. The measuring system ( 1) according to claim 13, wherein the means for 

determining that the user is performing a standardized activity is arranged for performing the 

determining in dependence on at least one measured value. 

15. The measuring system (1) according to claim 13, further comprising a user 

interface for receiving input from a user to indicate when the subject is performing the 

standardized activity. 

16. The measuring system ( 1) according to claim 1, further comprising a user 

10 interface for receiving input from a user related to the position of the sensor on the subject. 

15 

20 

25 

17. The measuring system (1) according to claim 1, further comprising 

- means for establishing that the subject is performing a predetermined 

activity, 

- storage means for storing at least one pattern related to performing the 

predetermined activity in a predetermined manner, 

- means for determining a similarity measure relating to a signal representing 

the derived value and the stored pattern, and 

- means for providing feedback in dependence on the similarity measure. 

18. The measuring system ( 1) according to claim 1 7, wherein the means for 

establishing that the subject is performing the predetermined activity is arranged for 

establishing that the subject is performing at least one of a predetermined number of 

predetermined activities. 

19. A measuring system (1) according to claim 1, further comprising a further 

sensor arranged to be attached to the subject for obtaining a further measured value 

representing a further physical or physiological quantity of the subject, and wherein the 

means for deriving the subject-related value is arranged for deriving the measured value also 

30 in dependence on the further measured value. 

20. A system for determining the calorie balance of a subject, the system 

comprising the measuring system (1) according to claim 4, means for monitoring food 
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consumption, and means for deriving the calorie balance using the derived energy 

expenditure. 

21. A method of estimating a derived value relating to a subject, the method 

5 compnsmg 

10 

- obtaining at least one measured value from a sensor (6) attached to the 

subject, the measured value representing a physical or a physiological quantity of the subject, 

and 

- establishing the position of the sensor on the subject, and 

- deriving the subject-related value from the measured value also in 

dependence on the position of the sensor on the subject. 
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