
901

in FIG. 3, 72 is a latch release button, 73 is a coil spring, 74 is a leaf spring, 75 isa laich claw, 76

is a support (A}, and 77 is a support (B).

SAshows a state in which the latch mechanismis locked, and FIG. SB shows a state in which the

latch mechanism is opened.

in PRG, SA, the leaf spring 74 is temporarily hookedan the latchclaw75, and the support (B)is

restricted from entering the support (4) 76.

irs this state, in PIG. SA, the interval befhween the first arm 3i and the second arm 32 Js limited

from being widened.

That is, itis difficult to drop off the biological information detection apparatus that once

sandwiches the Hving beady.

[6064]

Here, as shown in FIG. 3B, when the laich release butten 72 is pressed, the leaf spring 74
restrained by the coil spring 73 opens in the direction of the arrow and is released framthelatch

paw! 75,

Whentheleaf spring 74 is released framthe latch claw 75, the support (B}) 77 can enter the

support (A) 76.

In this state, in FIG. GA, the piterval between the firstarm 31 and the secend arm OF is widened.

Thatis, it becomes easy to remove the biological information detection apparatus that once
sandwichedthe living body.
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As described above, the living bady information detecting apparatus of the present tuventioancan

adjust the distance between the other ends of the pair of arms bythe distance variable

mechanism provided On the support shalt, and does nat widen the distance between the other
ends. Due to the fernporarily restricting latch, the sensar attached ta the arm can be kept im close

contact with the living body, so it can be mounted in an appropriate position with an apprepriate

contact pressure corresponding to the difference in individual bodyshape. Thus, the biclogical
information can be detectedstably.

jo066|
{Embodiment 3) The biological information detection apparatus according to the present

embodient is an adjustment screw for mounting a sensor of an adjustment screw for mounting

a sensor in the above-described biclagical information detection apparatus. Each of the first arm

and the second arm has a function of adjusting one or both ofthe distance between the surface
of thefirst arm and the surfaceof the first arrn andthe distance between the surface of the

sensar and the secand arm. Or both.

(0067)

FIG. 44 is a front view of a configuration example of the biological information detection
apparatus of the present embodiment, and FIG. 4B is aplan view of the conliguration example of
the biological informatian detection apparatus of the present embodiment.

In PNG. 4 andthe following drawings, some names are not shown in order to avoid complexity of
the drawing.

In the configuration example of the biological information detection apparatus shown in FIGS. 4A

and 48, the biological information detection apparatus includes an adjustment screw 42 on the

first arm S37 and a senser 33 mounted on the adjustment screw 42. The case where the space |

interval of the sensor 33 with which the adjustment screw 42 and the sensor 34 with which the

gnd arm324 is equipped is adjusted is shawn.

in addition, itis arbitrary to provide a rotatian mechanismanca latch mechanism.

(0068)
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As amechanismof the adjusting screw42, a mechanism foradpusting the position of the sensor
33 by rotating the screw and adjusting a distance between the sensor 323 and the sensor 34, ara

mechanismfor adjusting the position of the sensor 33 by frictian and fixing it with a fixing
screw, May be used to adjust the distance between the sensor 33 and the sensor 34.

[O069)

As described above, when the biclogical information detecting device of the present embodiment
is attached to the trague of the auricle, for example, the distance between the sensor 33 and the

sensor 34 is adjusted by an adjustment screwin response to Individual differences in the shape

of the tragus. The sensor 33 and the sensor 34 can be attached te the tragus with an appropriate

contact pressure.

[OO7O|

in the following embodiments, an auricle tragus will be described as an example of the
protrusions of the human auricle,

enneel[0071

(Embodiment 4) FIG. & shows an example of mounting the biological mlormation detection
device to the auricle.

in FIG. S, the biological information detection device is attached to the tragus 1 so.as to bein

cantact with both sides, the sensor 35 provided in the first arm 31 is outside the tragus 1, and

the sensor 44 provided in. the second arni 32 is the tragus 1. It is attached in contact with the
inside.

Since a part of the second arm 32 and the sensor 34 are inside the tragus 1, they are indicated

by broker fines.

[OO72)

As described above, when the biological information detection device according to the present

embatiment is worn on both sides of a part of the ving bady, for example, the tragus | of the
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auricle, it detecis individual differences in the shape of the tragus 1. Then, the position af the
sensor 35 and the sensor 34 can be adjusted by the distance variable mechaniam 40or the

rotation mechanism 41, and the sensor 33 and the serisor 34 can be attached ta the appropriate
position af the trasus |b inant appropriate contact state.

In addition, it is arbitrary to provide a rotation mechanism and a latch mechanism,

[0073

(Embodiment 5) The biclagical information detection apparatus of this Embodiment is a case

where the above-mentioned biological information detection apparatus is further provided with

an ear hook that goes around the root of the auricle.

PIG. GA shows a configuration exarnple of the biological information detection apparatus of the

present embodiment, and FIG. GB shaws a mounting state of the configuration example af the

biclogical information detection apparatus of the present embodiment on the auricle.

in the case of the conliguration exainple ofthe biological inforniation detection apparatus shown
in FIGGA. the first arm S17 is provided with an ear hook mechanism 45, and the ear hock,

mechanism 46 is connected to the auricle as shawn in FIG. It has a mechanism that goes around

the base of the ear ring 5 from the base, goes around the base of the pinna, and fixes the

biological information detecting device te the pinna.

The shape of the ear hook may be a ring shape along the pinna.

Alternatively, a structure may be adopted in which the ring goes around along the base of the
auricle and the ring is closed by a clasp.

Further, the tightness of the closedring may be adjusted witha stopper.

11-12-2079 918
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[OO75)

The material for the ear hock may be a plastic metal, solder alloy, zine alloy, brass, copper alloy,

aluminum alloy, stainless steel, Ni alloy, tin alloy, or shape memory alloy.

The resin system may be plastic, vinyl chloride resin, acrylic resin, ABS resin, MC nylon,

flavroresin (PTFE), polycarbonate, pelypropylene, polyethylene silicane resin, polyurethaneresin,
or natural rubber,

Byselecting such a material, individual differences such as the size of the subject's pinna can he
absorbed.

(0076)

Asdescribed above, the living body information detection apparatus of the present embodiment
farther includes the ear hooking mechanism 46 that wraps around the base of the auricle and

suspends it on the auricle, Deviation from the tragus position of the device duc to the above cari
he prevented.

For this reason, a biological information detection apparatus is stably fixed to the auricle, and
biological information can be detected more stably.

(0077)
itis also pussible ta make the ear-hooking mechanismdetachable from the main body althe

biological information apparatus and select an ear-hooking mechanism having a size suitable for

the subject.

(0078)

(Embodiment 6} The living berly information detertion. device of this embodiment is the above-

described living bodyinformation detection device, the cushion provided on the auricle side of
the arn arranged on the auricle side of the pair ef arms, This is a case of further inchiding a

magnet provided on at least one of the arm provided with a cushion and the ear hook, anda
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muignet ora magnetic body provided on the ather.

(0079)

PIG. 7 ds.a dlagram showing astate in whichthe biological Information detecting device of the

present embodiment is attachedto the auricle, and the auricle is a cross section by a herizantal

plane in the vicinity af the tragus 1 viewed from above the head afthe living body. The livirig

body Information collecting device is.a schematic view showing a state where the Hving body is
atiached to the living body as viewed from above the head of the living body, and a combination2 re <

af both.

in FIG, 7, the cushion 45 is disposed outside the second arm$2, the cushion 44 includes a
magnet 47 at a pasition in cantact with the auricie, and the ear hooking mechanism 46is ina

position in contact with the auricle on the backside of the auricle. Is provided with a magnet 48.

[OGRO}

The magnet 47 and the magnet 48 are on both sides of te pinion 4 of the auricle, and are
installed with polarities in which a magnetic force acts on each other, The magnet 47 and the
magnet 48 are fixed in. contact withthe auricle.

[O08 1)

As described above, by providing the cushion 45, even when the arm of the biclogical

informationdetection device is formed af a hard material, i can be worn for a long time without

causing pain to the subject.

The living body information detection apparatus of the present embodiment further Includes a

magnet that exerts a magnetic farce on the side where the cushion 45 comes into cantact with

the auricle andthe side where the ear hooking mechanism 46 comes into contact with the

auricle, and detects living bodyinformation. The apparatus can be more comfortably fixed to the
auricle and biemetric infornation can be detected mare stably.

[O082)
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in FIG. 7, two miagnets 47 and 48 are used, but one may be a magnet and the ather may be a
tragnietio body.

Purther, the magnet 47 or the magnet 48 may be installed inside the cushion 45 or the ear hook

mechanism 46, respectively.

{OO83}

As describedabove, the living bady information detecting device of the present embodinient is a

small and light weight that can be attached to a living bead more comfortably at an appropriate

pasition with an appropriate contact pressure corresponding te a difference in individual bady

shape. Thus, it is possible to detect biolagical information more stably and continuously.

[0084]

(Embodiment. 7} In the biological information detection device of this embodiment, the main body

right pinna of the human horly, and the pair of arms and the 1 This ts a case that further includes

a bridge that connects the auricles to which the pair of arms are not mounted, and a pawer
supply unit thatis arranged inthe middle ofthe bridge and drives the sensor.

[O085)

FIG. & shows a wearing state of the biological information detection apparatus of the present
embodiment.

in FIG, 8, 30is a biological information detectian apparatus, 80 is a bridge | bridging, 82 is a

power supply part.

in the configuration example of the biological information detection device shown in FIG. 8, the
main body of the biological information detection device described aboveis attached to one of

the left and right pinna of the human body, andthe pair of arms andthe pair of arms A power
supply unit for driving the sensor is arranged on the bridge that connects the auricles to which
the sensor is not attached via the hack of the haman bady.
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in the case where the pair of arms is provided with a cull, a pump for supplying and exhausting
the cul? together with the power supply unit may be disposed.

(0088)

‘The cross-linking material may be a plastic metal, solder alloy, zinc alloy, brass, copperalloy,

aluminum alloy, stainless steel, Ni alloy, tin alloy, ar shape memory alley.

The resin system may be plastic,vinyl chloride resin, acrylic resin, ABS resin, MC nylon,
fuororesin (PTFE), polycarbonate, polypropylene, polyethylene silicane resin, or polyurethane
resin,

Byselecting such a material, individual differences such as the size of the subject's head can be
absorbed.

(0087)

itp. also possible to make the bridge removable from the biological information device main

bodyarel select a bridge having asize suitable for the subject.

itis also possible to make the bridge stretchable so as to match the size of the subject's head.

in FIG. 8. the bridge is routed through the back of the head, but may be routed throughthe tap of
the head or under the chin.

Byarranging the power stepply unit on the head, iis possible fo easily carry and manage the
biological information detection apparatus.

4-12-2019 22

908



909

in addition, by dispasing the pump on the head,becarnes easier to fix the pipe, and noise can
be reduced when detecting biological information.

(0089)&

As described above, the biological information detection device can be stably attached to the

auricles by providing a bridge across the leff and right auricles.

Further, by making the pawer supply unit separate fromthe armside, the armside can be
reduced,

[O090}

(Embodiment 8} The biological information detection apparatus according to the present
embodiment is the same as the shove-lescribed biological information detection apparatus, as

shownin FIGS, SA and OB, for example, id the sensor 33 shown in FIG. Instead, a support 57 is
provided, a cuff 56 is providedinstead of the sensor 34, alight emitting element 61 and a light

receiving element G2 are provided in the culf 5G, and the cuff 56 is previded with an air pipe 36
for supplying air .

Here, FIG. SB is an enlarged view of the support S7 and the caff $6 in a state where the

biological informatian detecting device of FIG. QA is attached to the tragus 1, and to avaid the

complexity atthe drawing. In addition, the light emitting element 61 and the light receiving
element cuff 62 ave nat shawin the cuff 56 shown in FIG.

By incorporating the light emitting element and the light receiving element as sensors into the

cull, it is possible ta acquire hiclogical information on the living body part pressed bythe cuff.

[ooo
GAand 98, the support 57 is disposed on the first arm 31 and the cuff56 is disposed on the

secand arm G2. However, the suppart 57is dispased on the second arm 32. The cul S56 may be
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disposed on the first arm 31,

[90921

The light emitting element 61 and the light receiving element. 62 In the cufY S6 shawnin FIG. OB

forma reflection type pulse wave detection systemte detect a pulse wave.

in the processof detecting the pulse wave as describedabove, the blaod pressure can also be

measuredby applying pressure to the tragus L with the cuff 56.

(O09!

{Embodiment 9} A biological information detection apparatus according to the present

ane end of each of the pair of arms, and the support shaft A distance variable mechanism that

adjuststhe distance between the ather ends of the pair of arms, and the other end. of at least one

armof the pair of arms on the opposite side of the pair of arms. Anattached cuff that presses
against the living borly, ancin a state whereair is exhausted from the cuff, an arm to which the

cuff is attached or a frame surrounding the periphery of the cuff abuts on the living body, and air
is applied to the cull. The cuffis in contact with thesurfaceofthe living body and presses the
tragus.

[6094

FIG, 10 shows a configuration example of the biological information detection apparatus of the

present embodiment.

In PIG. 10.1] is a tragus, 31 is a first arm, 32 is a second arm, 35 is a support shaft, 55 is a cuff,

and S6 is a cuff. In FIG. 10, a cuff 55 is disposed inside the tip of the first army 31 that has an

arcuate or bow! shape. Rather than pinching the tragus 1 with the cdf 55, the binlogical
information detecting device is fixed at the position ofthe tragus surface at the tip of the arm
around the culf 55, and the cuff 45 is supplied with theair te the cuff 45 for the first time: A

pressure is appliedto the tragus | in contact with the surface of1.
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(0095)

With such a configuration, when thecuffis being exhausted, the cuff surface does not com: inte

contact with the tragus surface, so that it is possible to prevent pressure from being applied to a
site where biological infurmation is actually obtained. For this reason, it is passihle to remove the

measurement error factor due to the pressure applied ta the surface of the tragus rather than

bringing the culfitself inte contact with the tragus from the beginning and fixing the bicalogical
information detection device.

(0096)

in FIG, 10, the cuff $5 is disposed on the first arm31 andthecuff 56is disposed on the second
arm 32, but the same configuration may be adopted even when thecuff is dispased on only ane

atrn. H can. Moreaver, in FIG. 10. although the front-end | tip part of the Istarm 31 or the 2nd
arm 32 has become bow shape er bow! shape. it is sot limitedto these shapes. In is sufficient that

the insideof the cylindrical shape. the square cylindrical shape, the cone shape, or the lke is

hallow. The armitselfis notlimited to such a shape. A frame surrounding the culf maybe
attached to the arm,

(0097)

As described above, the arm to which the culf is attached abuts the tragus when air is exhausted
from the coff, and the cuff contacts the tragus surface while air is supplied to the cuff. By using a

living badyinformation detection device that cornpresses the tragus. it is possible to eliminate a

theasuremert error factot due ta pressure applied to the cuff.

[0098]
(Embodiment 10) A biological information detection apparatus according to the present

embodiment inchides a pair of opposed arms, a spindle that connects the pair of arms at one end

of the pair of arms, and the spindle A distance variable mechanism that adjusts the distance

between the other ends of the pair of arnis, and the other end of at least one arm of the pair of

arms on the apposite side of the pair af arms, And a cullfor pressing the living body, and at least
the culf is detachable from an arm to which the culf is attached.

(0099)
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FIG. LA is a front view of a configuration example of the biological information detection

apparatus of this embadintent, and FIG. 11B is a plan viewof the conliguration example of the
biological information detection apparatus of the present invention,

LiAand LIB. Ai is a first arm, 35 is a cuff, are] 86 is a-sealing material.

in FRG 11 (A) and FIG. 11 (8), the cuff canbe exchanged by extracting the armtip provider] with

the culf 55 in the direction ofthe arrow, In the configuration example ofthe bialegical

information detection apparatus shown in FIGS, L1A and 118, the arm tip and the arm body are

made of rubber so that there is no air leakage from the pipe that supplies and exhausts air to the
cuff 55, It is necessary to install a scaling material 86 such as packing orsilicon.

f(OL00Seemed,

FIG, 124 is a front viewof another configuration example of the biological information detection 

apparatus of this embodiment, and F
the biological information detection apparatus of the present invention. 12A and 12B, Slisa

first arin, 33 is a semor, 55 is a-cufl,arul 86 is a sealing material In FIG. 1ZAand Fb. 1 2B, the
cuff can be exchanged by extracting the arm tip provided with the cuff 55 in the directian of the

arrow. Inthe case of the configuration example of the biological information detection apparatus
shows in FIGS. 12A and 128, the cuff $8 inchides the sensor 33 inside, and thus air fs supplied to

IG. 128 isa plan viewof another configuration example of

the cuff 55 including the support base of the sensor 33. It is necessary to attacha sealing

material 86 such as rubber packing or silicon belween the arm dp and the arm bady so that

there is no air leakage from the exhaust pipe.

[O101)

The cuff and support mechanism that touches the tragus are easily solled by wax, sebum, etc,

and is subject to wear, so the caff can be easily removed from the arm by cleanine the cuff. Or

replacing it can prevent cul? leakage andreduced permeability. In addition, disposing the cuff
and the support mechanism has an advantage that hygiene management becomes easy.

io102|
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{Embodiment 11) A living body information detection apparatus according to an embadiment af
the present invention includes a pair of opposed arros, a support shaft that connects the pair of

arms at each end of the pair of arms, and the suppart shaft A distance variable mechanismthat
adjusts the distance between the ofher ends of the pair of arms, and the other endof at least one

arm of the pair of arms on the oppasite side of the pair of arms. And a cuff that presses. against

the living body, and at least ane of the cuffs can change a direction in contact with the living

body.

10103)

FIG. 13 shows a configuration example of the biological information detection apparatus of this
embadinient,

In FIG. 13, 41isa first arm, 35 is a support shaft, 55 ts a cuff, 56 is a cuff, and 88 is a culf
rotation mechanism. in FIG. 13, the cuff 45 has a cuff rotation mechanism $8 that can change

the direction in which the cuff'55 contacts the tragus. If the first arm 31 is an arm arranged

ouiside the tragus, the cuff 55 comes into contact with the outside ofthe iragns.

(O104]
Since the cuff 35 that contacts the outside of the tragus has a degree of freedomof rotation, if

the distance between the cuffs is adjusted ta a length that matches the tragus shape of the
subject, the angle of the culfis strictly Even iit does not adjust, since the rotation angle of the

cuff SS is determined with respect to the tragus so as to followthe tragus shape, the case of
wearing is improved,

[0105]
The cuffrotation mechanism 88 may have a structure that can change the directionof contact
withthe tragus within one plane, butif the structure that can change the direction of contact

withthe tragus within two planes, the cull contacts the tragus. Making it eveneasier.

[0106

in FIG. 13, only the caff $5 disposed on the first arm 31 has a structure capable of changing the

direction, but only the cuff 56 disposed on the secondarm 32 has a structure capable of
changing the direction. Alternatively, boththe cuff $5 and the cuff 56 may haveastructure

capable of changing the direction.
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[O107 poms

As descrihedabove, by providing the cull disposed on the arm with a structure that can change

the direction, itis easy fo attach the biological information detecting device to the tragus.

lo particular, since the ouffS5 that contacts the outside of the tragus has a degree of freedomof

rotation, if the distance between the cuffs is adjusted to a length that matches the tragus shape of

the subject, the angle of the cuff can be adjusted. Even if it is not strictly adjusted, it becames

easyto attachto the tragus.

[OLOR)

{Embodiment 12) A biological information detection apparatus according to the present
embodiment includes a pair of opposedarms, a support shaft that connects the pair of arms at

each end of the pair of arms, and the support shaft A distance variable mechanism that adjusts

the distance between the other ends of the pair of arms, and the other endofat least one armaf
the pair of arms on the oppositeside of the pair of arnes. And a cuff that presses against the
living body, and at least one of the cuffs can slide in a longitudinal direction of an arm to which
the cult is attached.

[OLO9}
if che first arm 31 is an arni arranged outside the tragus, the cuff 55 cames into contact with the
outside ofthetragus.

[O110}

PIG. 14 shows4 configuration example of the biciogical information detection apparatus

according to the present embodiment.

in FIG. 14, 37 is a first arm, 35 is a support shaft, 55 is a cuff, 56 is a caff, and 90 fs a cuff slide
mechanism.
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In FIG. 14. the cuff 55 has a cuff slide mechanism 90 that canslide in the long axis direction of

the first arm 31, and by changing the position of the cuff 55, the cuff 55 can be brought inte

contact with the Gagus in an optimal position..

(O1t 1]

As. shown in FIG. 14. avhena spring for pulling the aulf 55 to the tip ofthe first arm31 is

provided, the cuff 55 settles at a stable point when the cuff 55 comes inte contact with the

tragus.

Further, a spring that extends to press the culf 55 apainstthetip of the first arm O17 may be used.

fO112)

Further, in FIG, 14, only the cuff 55 is configured to slide, but only the cuff 56 that contacts the

inside of the tragus maybe configured to slide, or boththe cuff $5 andthe calf 56 may be
configured to slide. You may comprise so that H mayslide.

{OLLI

fn FRG. 14, the cuff 55 is merely slid in the langitudinal direction of the first arm. However, if the
structure in which the direction of contact with the tragus of the cuff 45 can be changed, the cuff

becomes an optimal part of the tragus. Tt makes if easier to abut.

(O11 4)
As described above, the distance between the other ends of the pair of arms can be adjusted by

the distance variable mechanism provided on the support shaft of theliving bodyinformation

detection apparatus, and the cull is slid io he arranged ai the optimmmposition on the living

body. be able to,

[O113)

{Embodiment 13} A living body information detection apparatus according to the present

embatiment includes an ear haok for suspending a body of a living body information detection
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apparatus mounted on a hurnan auricle at a roat of a humanear, and the ear hook. Anda power

supply unit for driving the sensor on the head side behind the auricle.

Furthermore, a pump for supplying and exhausting air te che calf may be provided.

[O11]

FIG. 15 showsa wearing state of the biclagical information detection apparatus of the present
embodirent.

in the configuration example of the biological information detection apparatus shown in FUG. 15,
a power supply unit (not shown} for driving the sensor and a pump 84 for supplying and

exhausting a cuff (not shown) are arranged in the ear hook mechanism46.

Further, switches $3 may be arranged,

(OL1L7)

The material and structure of the crosslinking are the same as those described above.

Byarranging the power supply unit in the ear hooking mechanism, it is possible to easily carry

and manage the biological information detection device. By placing the power sapply unit on the

ear hook, the burden on the arm can be reduced, and noise due to wiring vibration can be

reduced, In addition, by disposing the pump on the head, it becomes easierto fix the pipe. and
noise can be reduced when detecting biglagical infarmation.

[O1L8}
The biological information detection apparatus according fo the presentinvention can be used

for blood pressure measurement, pulse wave measurement, and blood flow measurement for
health and beauty.
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fO119)

{A} is a front viewof the structural example of the biological information detection apparatus of

this Embodiment, {(B} shows the top viewof the structural example of the biclagical information

detection apparatus of this iuventian,

fA} is a front viewofthe structural example of the biological information detection apparatus of

this Embodiment, (B} shows the top view of thestructural example of the biological information

detection apparatus of this invention. it is a Neure explaining the latch mechanism with which

the biometric information detection apparatus of this Embodiment is provided. (A) is a front view

of the structural example ofthe biological information detection apparatusof this Embodiment.
{B) shows the top viewof the structural example of the biolagical information detection

apparatus of this invention. It is a figure explaining the example of mounting | wearing with the
pinna of the biometric information detection apparatus of this Embodiment (A} shows a

configuration example of the biological information detection device of the present embodiment,
and {B) shows a mounting state of the configuration example of the bialogical information

detection device af the present embodiment on the auricle. [tis.a figure which shows the state

which mounted | worn the biological information detection apparatus of this Embodimentto the
said pinna. itis a figure which shows the mounting state of the biometric information detection
apparatus of this Embodiment. (A) shows the example of a structure of the biometric information

deteciion apparatus of this Embodiment, (8) is an enlarged view of the suppart body and the cnif
part of the state which mounted | ware the fragus with the biometric information detection

apparatus of (A)... [cis a figure which shows the structural example of the Mometric information
detection apparatus of this Embodiment. (A) is a front viewof a configuration exampleof the

biological information detection apparatus ofthe present embodiment, and (B) is a plan viewof a

configuration example of the biological information detection apparatus ofthe present invention.

(A) is a front viewof a configuration examples of the biological information detection apparatus of

the present embodiment, and (8) is a plan view of a configuration example of the biological
information detection apparatus of the present invention. It is a figute which shows the structural

example of the biometric informationdetection apparatus of this Embodiment. It is a figure

which shows the structural example ofthe biometric information detection apparatus of this

Embadiment. 1is a igure which shows the mounting state af the biometric information detection
apparatus ofthis Embodiment It is a figure explaining the name of each part of anauricle.

Explanation af symbols

[O1Z0}
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DESCRIPTION OF SYMBOLS 1 Tragus 2 Pair of beads 3 Ear concha 4 Pair of rings 5 Ear ring 6

Pair af wheels 7 Ring ring & Rar cancha cavity 30 Biological information detection device 31 Ist

arm 32 2nd arm 33 Sensor 34 Sensor 35 Suppart shaft 36 Air pipe 37 Signal line 46 Distance
variable mechanism 41 Rotating mechanism 42 Adjustment screw 45 Custion 46 Ear hook

mechanism 47 Magnet 48 Magnet 55 Cuff S6 Cuff 57 Support body 61 Light emitting element

62Lightreceiving element 7Q Spring 71 Latch mechanism 72 Latch release bution 7S Cail

spring 74 Leaf spring 75 Latch tab 76 Support bady (4) 77 Support borly (B} 8O Bridge: 82

Power supply unit 82 Switches 84 Pump 86 Sealing material 88 Cull rotation mechanism SO
Guslide mechanism
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agate] MUA MSA ABA oe

gor

= SSS ASHClalol #4 Ohecth, SHEL Al AS
BS Ache Chess) AAS Shor, SAA A AADS
AW, ALS BSA SA BA CS! ASSt CHAE MAAS Fl

SAAD, MEA IIAOE SRI Aste] MAS F
SNSS AMStte AAtstel MWS, MSASO ItSat
OF, ASA} Hobe Aatete AHIAS MSO F/B AE]
A DEDHS PSAT, 3 Ya AS WS AAR SSE S
ASA YA CS AATE Ma] NSA, AB MHS
SADE NAS Dees AteAYAS AMeSotE F
2 He2| JAMS EHSL Azee MEA HS Ase

SIABISM, ASAIONA SC Suse! Hatake Ab
AS HSE + 25S Ste HOC.

aatete| MHA, SAl AS AS AAS, SOS AAeAtel Al
Ad, deete A, ASIANA AY

Title of Invention

method and system for providing health
managementservice

Abstract

The invention provides the effective service for
managing health than the user the health management
service providing system is disclosed comprising the mu
ltiple bio- signal instrumentation systems, which transmi
ts the bio-signal sensed in each sensor with the wireles
s communication method the user includes multiple sen
sors sensing the bio-signal of the classification it is att
achable to the human body of the user and the health
care server, which provides the tutorial in which the us
er joins for the service for managing health of the kind
and the portable health care system which the user is
portable ; the user operates the service program for pr
oviding the service for managing health in which the us
er joins ; and provides the service for managing health
from each bio-signal instrumentation system to the wir
eless communication method based on the received bi

o-signal, and the tutorial received from the health care
server.
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The service for managing health, the bio- signal
instrumentation system, the portable health care
system, the health care server, the measuring
instrument support server.

Ci = S A (Representative drawing)

300

AB7|
Ala] Mel

4

a

a La —

2 400-n}

Ain Mal AS

100-1

 Ali Bal AS
AS AAS 

200

 

 AS AAS a2 welaz

apo as Scope of Claims 

avid: Claim 1:

  
ABAHE) QAO SS Iteath, SHBS| Hal ALSS 2Alot The multiple bio-signal instrumentation systems, which
  

 

 
   
   

  

   

  

= Che] ALA S SHloko, AV) 2t AIAOIAL ZEAIEI= AXA transmits the bio-signal sensed in each sensor with the

Ass Sal S4 oa oe & Ste Chel SA A!S 31S Al wireless communication method the user includes multiAGT AN] ALS AZ JIE s= BSo| A222) AH|AS ¥|_ ple sensors sensing the bio-signal of the classification i
SVAMS WSHE HBBC] MWS, At] AAS ALE SCH DE tis attachable to the human body of the user and the

Salo, At?) Ab SKEWels=e AABel AHUAZ= MBSt| health care server, which provides the tutorial in which
2s} MHA ZeDH SoU, 49 2 Ma AS AS Al the user joins for the service for managing health of th
AG OPSAH owerBALOS AA G|S AbD] ARR Al @ kind and the health managementservice providing sy
So, At] Wate MAMMESE ANGE XT AMS Igoe stem which the useris portable ; it operates the servic
AND] Azbeel AWUAZ= WSSE eat HA2tze| A|A&S~~@ program for providing the service for managing health
HStals AS SACS se H2Bel MHAHZ AAG._in which the user joins ; and comprises the portable he

alth care system providing the service for managing he
alth from each bio-signal instrumentation system to the
wireless communication method based on the received

bio-signal, and the tutorial received from the health car
e server.

as 22: Claim 2:

Al1 SO WQAA, AF) SAS acateea AAMWE, YESS As for claim 1, the health management serviceS Sol A0| dz ‘ore AY oHOll eect, AHD| K/BIA| 2! AHH] providing system which the portable health care systeASS DUCE AD A SAS AAs we &8cl0} S451 m connects to the health care server through the netw
ao, ao) a2 ee & ato) MH Aes A12] A2tatel AWE ork; it produces the health information of the user bas
ASes SASF Sr Aetetel MWA MS AIA. ed on the tutorial and bio-signal and it outputs ; and is

characterized transmitting the health information and bi
o-signal with the health care server.

ay 32: Claim 3:
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Al1 BO] QA, AI AAse AWeE,4A7| $Ue rae
e|AB OSS ASE a) Ss
JHSNS| HA SHO] Chet s2| NANS
See de cdee MPA MS AA

Zzo

So.

on 43:

Ail Ol 2A, AI MAS, SBSS(PPG) 4A, USA
D|BEAFAI(GSR) AIA, AM S&(EKG) AA, U2 S(SkKT) Al
A, USA 2/2S(ECG) AA fe 214 &(Accelerometer)
Al SOK oflt OSS SROE AS SASS ote HAA
el MHA MBS AAR,

 

 

On

 
 

og!34LO2H Ss

Se PHS SHOR FS HABE Abl/A NSANA.

 
    

Az 68

Hl 1 SO| AOA, A) SHS AaBbe| A|AwO| AI] 2h ws
A ALS WS AASBD AD) Pa SA YASS ISS +4 2
= F2jolH Z2IHS WSIS ASI AA MWS BS
Ste AS SAOS TE AH MBIA WS AAR,
 

 
 ap 7s

Hl 1 Stoll QOlA, ALI) MA ALS WS AABS, Belo O17}
FO PSSA, 49) SUS AeBe NAMSSTSAES
W A a WAZaete| AUIA AMS AIA,
 

  

Ap sa

Hl 6 LE A 7HH MOA, SI| SUS AB NAGE,
At)| AH] ALS WE AMOS SE AACE 47/ UG AS

S015, AAS O VWI) BOE, | WAI AB MWe A
2) DReAS SSO deste Scholy B2eVHs 2eotv
at0| HAI RIS MWSSE WSS YI] Calo BET
HES T}S ASS ABA MvA WE AAR,

Ap 9s:

Al 1AilSa SHO LOA, AL] AZM! ME,AN] MBAS 22
CS AR) ASH INVOS WA ES MSIMOA ALD Z

AM ASS SSH, AI LAMB MS/Adlata, A
RAMS 49) SUS ABBAABHSS WBde ABwel
AblA MB AAS!

ao.

 

|>on

As for claim 1, the health managementservice
providing system renewing the tutorial according to the
health information of each classification bio-signal, in w
hich the health care server is received from the portabl
e health care system and subscriber and is characteriz
ed by the providing.

Claim 4:

The health management service providing system of
claim 1, wherein the sensor comprises any one or great
er among the photoplethysmograph (PPG) sensor, the g
alvanic skin reflex group (GSR) sensor, the electrocardi
ogram (EKG) sensor, the skin temperature (SKT) senso
r, the electrodermal activity (ECG) sensor or the accele
ration (Accelerometer) sensor.

Claim 5:

As for claim 1, the health management service
providing system which the bio-signal instrumentation s
ystem is characterized being implemented amongtheri
ng type whom can mountto the user finger, and the w
ristlet type which can mountto the wrist or the breast
band-like which can mount to the breast in the form of
at least one.

Claim 6:

As for claim 1, the health managementservice
providing system which further includes the measuring i
nstrument support server in which the portable health
care system provides the driver program which can be
connected to each bio-signal instrumentation system a
nd wireless communication method.

Claim 7:

As for claim 1, the health managementservice
providing system which the powersource is applied and
the bio-signal instrumentation system is driven ; and tr
ansmits the unique identifying information (URL) with th
e portable health care system.

Claim 8:

As for claim 6 or 7, the installing automatically is the
health managementservice providing system the driver
program which confirms whether the portable health ca
re system the driver program corresponding to the uniq
ue identifying information received from the bio-signali
nstrumentation system is installed ; it is not installed ;
it requests the driver program corresponding to the uni
que identifying information as the measuring instrument
support server ; and is provided from the measuring ins
trument support server.

Claim 9:

As for claim 1, the health managementservice
providing system which the health care server asks abo
ut the preparation of the tutorial based on the healthi
nformation or the bio-signal of the user to the doctor o
r the expert ; it renews the tutorial with the productio
n/ : and provides the tutorial to the portable health ca
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x
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at 
olo2
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rt22
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+ 102:

o
| J$8loA, At] SUS Yatetel AAAS, Abo] 2 aw

JAP OeSE Seles #9) AS | Al eo} Cha:
,&2| a Sal AS AWS AABS| AA ASSO
4A ASS ASote AAtetel AdlA WSs AA.

cH  ie=oha >fe2OF 0

2h
, AY? | gateoe AH -AKaa AlCh A H| A,

C2 Al CH ABA cHEeAaYy 3SS ce +e eoHA BOL otlte AAeel MWA MS AAS.ca

SIS) HAAS AS NASD, Atete AW @ AB?
2 AHo S205 S08 Atte AABA QHAAS
ES ISH 22 BSS ceeA] MST AND] Dt
2| MH Ol BAatoy A2tBel Mul "Of Elst A QS = St
ARES} AND) 2 ANT ALS AWS A AB CESE SA SA
ASCS2SSS MHA ASS HAGE SA OEHO AS

=

Wp
 

 
   
   

oeOWN|FO
oS

L})gH

 
FI  acaete AWEPe YEAaS So NEA SA
BEqHS +d, WS? Ae AWeSe WUERSE

a Ceol} Bees 4Ace WeAa elet HO! *
2| 222a, NEA 2Ql AY Z| Ase Aatst eEkaso,4!Al

MouA VeeS TS ot, AY? | 7 eal BALOR += ao| Gal 4 Sot,
AB IPOS A]

 

essen 3}
sOhE A
       
ok= NIQS
 

 
2

Oat

rofyb
Ont 

AAG,

ROA, F7| HOFo,A3| AAA S Ao
BRO At| AMSASe| A2t AHS AAwoe oltloec oS

& ata2 AS AD) AZAs AIOE
   

> 142:

1220] UIA, S| AO FE, SStteE Sal &S AS AlZO] WEste Seholh BS DAO] AAG MEN AS

lal, SAH QA SOB, 9 ASIAA MHS &
Fale ao] Seholh S     Eeo|H 2EDH#2 essa

UES AAs Fea OS oe SUS AYttetel AA

re system.

Claim 10:

As for claim 1, the health management service
providing system wherein the portable health care syst
em chooses the sensor reliability of each bio-signal inst
rumentation system is the highest bio-signal the bio-sig
nal of the kind is received to the manifoldly that is iden
tical from each bio-signal instrumentation system.

Claim 11:

As for claim 1, service for managing health. The health
managementservice providing system which is any one
of health check service, the emergency determination
service, and the emergency management service or th
e disease service for managing health.

Claim 12:

The portable health care system which comprises the
multiple bio- signal instrumentation systems, the selecti
ng unit, the RF interface receiving each classification bi
o-signal from each bio-signal instrumentation system to
the wireless communication method, the network interf
ace unit, the storage storing the health information, an
d the tutorial and bio-signal, the bio-signal, and the co
ntrol unit providing the service for managing health, an

9|, d the selecting unit the basis health information is inpu
t from the user as to the portable health care system c

a onnected to the health care server and measuring instr
ument support server ; and the user connects to the h
ealth care server and joins the service for managing he
alth; the network interface unit receives the tutorial an
d service program from the health care server through
the network ; and receives the driver program from the
measuring instrument support server through the netw
ork; the bio-signal operates the service program ; andi
s received to the wireless communication method; and
as to the control unit, the user joins based on the tuto
rial received from the health care server.

Claim 13:

As for claim 12, the portable health care system which
the control unit produces the health information of the
user based on the tutorial and bio-signal and it output
s ; and or is periodically characterized by the bio- signal
and health information to the health care server transm

itting with the real-time.

Claim 14:

As for claim 12, the portable health care system
= wherein the control unit is characterized the installing

automatically box the driver program that requests ; an
d is received the measuring instrument support server t
he driver program it is not installed it confirms whether
the driver program corresponding to the bio-signal instr
umentation system connecting is installed or not.

Claim 15:
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fe a AWIASASSe Sus ttdcl AAA&S Sol The health managementservice providing method 

  
 

           

a2 as

esoAdee] MelA0 Jee 2 IS 4k’ SSS SSS comprising preparing the step of subscription and basis
= Het, G2) daetel Abt ao) WE Aa SSB IS health information being registered at the service for m
ea dagee| Ab AS Sed GE AANS S8ctoh, 49] S anaging health the health care server connects from th
He deeel AASB SES HSoteE GAS, CheJe! SAl Al e@ user through the portable health care system, and th
SAS AASB J) ASS SSS2l GA ASS SLe health care serveris the tutorial according to the kin
OSA SA g4 22 A) SUS Agee] AABSS ES d of the basis health information and the service for ma

oe Get, At] SUS AAbetel AAAMO] AKO] SAE! AAl naging health joining to provide the step, of providing t
Also} ato] MAAS Jekoe Ao] AaetclMAHU|AS AS o the portable health care system the step of multiple
SHE CHS ZHSHE WS SACS FS YAeAe MWA Ml bio-signal instrumentation systems sensing the bio-sign

og 1 al of the classification of the user and transmitting with
the wireless communication method with the portable h
ealth care system, and the portable health care syste
m is the service for managing health based on the abov
e-mentioned sensed bio-signal and tutorial.

 

  
 

 

  

 
  
   

HAD 162!: Claim 16:

M15 SO] QA, AI) HAetel Ae|AS MSste SAE, As for claim 15, the health management service
AO) Saige 24 2b 2h2| ALAMO] 49] AAAS SA ASE 2] providing method for being characterized that the port
doe A] Mate AA eS #asoj S=S2S SA8° able health care system produces the health informatio
Sdedade MUAAMS He. n of the user based on the tutorial and bio-signal and t

he step of providing the service for managing health ou
tputs.

Ho 178! Claim 17:

M15 So QaA, 47) SS AAetel AAAHO AD| BS As for claim 15, the health management service
SSA MSS ast Ses sol cael MtS ASot= providing method further including the step that the po
CHA Ot, A) AYAYesel AW} At] SUS AStetel ALA@!S $rtable health care system transmits the classification bi
SSq 44 G= AD 2 BSS AA ASS, AK] De! AS) ~—o- signal and health information with the health care ser
a2tAgeol Cet A| NAA S BAGO AlSoke G3/2 4 ver, each classification bio-signal, and the step of rene
VStar PS SACS SI AAAel MHA MS Pe. wing the tutorial according to the health information of

the subscriber and providing, and as to each classificat
ion bio-signal, the health care server is received from t
he portable health care system.

> 1g: Claim 18:

M15 SO] 2A, 47) SA ASE, SBSS(PPG) AS, The health managementservice providing method of
UD) SA|BrAbA (GSR) 41S, 4!S(EKG) AS, O| =2C(sk claim 15, wherein the bio-signal comprises any one or g
T) AS, DSA SS(ECG) AS LX ISS (Accelerome reater among the photoplethysmograph (PPG)signal, th
ter) AS SOL SL OAS BSHSGE AS SACS St~—e@ galvanic skin reflex group (GSR)signal, the electrocar
AZ| MBIA HB vw, diogram (EKG) signal, the skin temperature (SKT) signa

|, the electrodermal! activity (ECG) signal or the acceler
ation (Accelerometer) signal.

a> 192: Claim 19:

M15 Sol Slo, 49] AA ALS AS AIABO] ASC! OD} As for claim 15, the health management service
SH PSG, ay) SS Agee AAWMCS US A'S @ providing method further including the step, and the ins
G(URL)S SSate SHS, AD) SOS A2tetel AlA@WO|  talling automatically is the step the driver program whe
AND| AWA ALS WS AAG OSSH 4A1\G = AD) DS 4 rein the bio-signal instrumentation system confirms acc

 

o>
  

 
 
     

 AEHSste CecholW 22&DHoO| «Ax 5/510) S=EAl A= eptance and rejection the driver program corresponding
B06), SATO QA GSE, A] ASI) AS MHS A to the step of transmitting the unique identifying inform
2) 2H A8 SFO] aleade —201 Ht BetTHsS 2ssale_ation (URL) with the portable health care system, and t
Cty Ot, AED) ASI) AS AW Abo) DS AAS SHO aS he unique identifying information in which the portable
SE SeholW BEDHAS FASE CAS, Ato) SHS 22 health care system is received from the bio-signal instr
Hel AAAHO! AD] ASO] AS MAWES RASS AD) © umentation system is installed the power source is appl
cholh B22 Dts NS AA OE GAS G 2Bct= AZ S&S_ied andit is driven, and the stepit is not installed ; an
ASS ae HaAetel MHA MSS. d of requesting the driver program corresponding to the
 

unique identifying information as the measuring instrum
ent support server., and the measuring instrument sup
port server transmit the driver program corresponding t
o the unique identifying information, and as to the, the
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47 208

Hl 15 Stoll QLO1M, ANI] RIAL AALS, ALI] 2BA
HD} At ABA] AAS Ce MA MSS IOS o Af

= BSIHOMA At] Ako IS Solsto, | NAA
BAe] kwA MS veSAA/HAISHS SACS GFE H
 

Hi 15 0) R01M1, 91 2
Qs} BRO] Ay ASI) CIA:
WE AAS! ALA AZIED
CASE Bass 7S
Shel

  

at 222:

M15 SO ALOHA, LI] a   
   
A, SEaa Bok ne a CHH MBIA Soe By
eS A2kee| MAb A AOS SlL= Wevles S40 F
= Haee| AW A MB Be.

 

Ap 238

CHATS] MA AS AS AAMT, ABE MU Q HAI!
Ai@l MUS CESS SUB UM NALS MANS
  

seul RAA, SI APSAa] AYAe AHO SSsargy
ddete| MH/AOl AeotS, S2| MSMESE VWeuaea

Ze SH], G2) daAetel MMESE AI Wes  
AMAL SHO CES NAMES Seat AAotD

228 PSae SAS, A| A AA AS AS Al
ESA SA YA OCS 2 FSH AR ASS AA

, 80 Sa BA PACE ANTES A) Mal Al
AMS IVOe AN) AVA DSTHol Get 22 z

O} S2SHE CWS Bate 2S SACS SB
Steal MbA MS Be.

 fll0 HEoln |yoJH
2

|< ws a10|> Hi

Ss EOil 
      JMFOfo)St[>aOYFLY OmfitFOFir OF6.Ho= oll

0 ol

ay 248:

AlS QAl 23 SO] QO, 42] AAI Q
21222 | AWE BACs cr A Al Zt Se

, Sse MAAS WS AAO! WSS
#0] SASH UEASS Ha,
O at?| HB) AB AWE At? Fe
i, AG = 40| Sehold 22 dss tS Ase GAS
H Beate 2S SOS FE SACR2 BE ABH? KOI
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portable health care system is received from the measu
ring instrument support server.

Claim 20:

As for claim 15, the health managementservice
providing method the health care server the preparatio
n of the tutorial asks about the preparation of the tuto
rial based on the health information or the bio-signal of
the user to the doctor or the expert ; and for being ch
aracterized renewing the tutorial with the production /.

Claim 21:

As for claim 15, the health management service
providing method the same bio-signal of the kind is man
ifoldly received from each bio-signal instrumentation sy
stem ; and further including the step that the sensor r
eliability of each bio-signal instrumentation system cho
oses the highest bio-signal.

Claim 22:

As for claim 15, service for managing health. The
health check service, the emergency determination ser
vice, and the emergency managementservice or the h
ealth managementservice providing method for being c
haracterized receiving at least one among the disease
service for managing health.

Claim 23:

The health managementservice providing method for
being characterized comprising receiving the step the u
ser connects to the health care server and it joins the
service for managing health as to the service providing
method of the portable health care system connected

, to the multiple bio-signal instrumentation systems, and
health care server and measuring instrument support s
erver ; and of the basis health information being regist
ered from the user., and the tutorial according to the k
ind of the basis health information from the health care

server and service to produce and output the step, of
operating the service program it stores the step of rec
eiving each classification bio-signal from each bio-signa
| instrumentation system to the wireless communication
method, and the health information according to the se
rvice program based on the bio-signal, received to the
wireless communication method and tutorial.

Claim 24:

The health managementservice providing method for
being characterized of claim 23, wherein the installing a
utomatically the driver program which or periodically co
nfirms the bio-signal and health information as the heal
th care server whether the driver program correspondin
g to the step of transmitting with the real-time, and th
e bio-signal instrumentation system connecting is installed « it is not installed ; it requests the driver program
as the measuring instrument support server ; and is rec
eived further include the step.
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The present invention relates to the health
managementservice providing system and method ther
eof.

It is the reality when the health condition of the
modern peoples over the time gets worse because of t
he reason including the today, the industrialization, the
power generation of the computer technology, the pow
er generation and environmental contamination of the
mobile tool etc. andit is the trend increasing of the co
ncern about health due to the increase of the income.

The bio-signal system, in which the existing health
care system which is presented it satisfies the desire o
f such user measures the bio-signal of the user and the
health care system providing the service for managing
health mutually work and it notifies only the health con
dition toward the bio-signal of the user but it stops.

Moreover, the existing health care system measures
the bio-signal and consequently the value is notified of
but the value stops. In that way the effect is unable t
o be exhibited in state without the knowledge in which
the user is special.

For example, the existing health care system can
provide the bio-signal which the basic value is measure
d for the user to the value or the graph type. Butit is
clear the health condition according to the current heal
th condition or the measured bio-signal is not transmitt
ed to the user. In that way the user specifically canno
t confirm the health condition of the current oneself an

d the problem and the method for raveling the problem
about the current health condition cannot be recognize
d. In that way the user provides only the function of ju
st informing the user of something only the current org
anism state.

And in the short distance between the bio-signal
instrumentation system and the server in which the exi
sting health care system senses the state of the huma
n body, it has the spacious obstacle providing the servi
ce only when being connected to the streamline and af
ter it passes through the separate installation processi
n the case to use the bio-signal instrumentation syste
m in which the user is new to be troublesome.

Summaryof Invention

Effects of the Invention

As described above, the present invention has the
effect that the user can choose the service for

managing health in which oneself wants and ***
private health administration tutorial, prepared of the
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expert like the doctor and the health management
individualized based on the health condition can be

possible and the bio-signal instrumentation system for
measuring the health condition of the user measures
the signal to the ring, the bracelet, and the accessory-
style like the earring in each part of the body. In that
way the discomfort can be minimized on the wearing of
the user and it can miniaturize as well as the measuring
location dispersively is arranged. Moreover, it has the
effect that immediately the bio-signal can be measured
without the separate installation process in case the
user changesthe phase bio-signal instrumentation
system of the piece with additional /.

Technical Task

Therefore, the invention is invented to solve the
above-mentioned problem. And in order to dispersively
arrangeall kinds of the sensors perceiving the state of
the human body and provide the bio-signal to the acce
ssory-style it miniaturizes and the user puts and the in
dependency betweenthe service for managing health,
and the bio-signal instrumentation system are provided
and the bio-signal instrumentation system in which the
user wants is put on andit has to receive the desired s
ervice for managing health.

Moreover, the invention provides the health
managementservice providing system which asks abou
t the health needle of the users receiving the service f
or managing health to the doctor and it receives the su
itable health needle and on a real time basis can receiv

e the service according to the kind of the bio-signal ins
trumentation system which the user puts without the i
nstallation process of being troublesome and method th
ereof it has the purpose.

Structure & Operation of the Invention

The health managementservice providing system
according to one side of the invention for achieving the
purpose is attachable to the human body of the user a
nd multiple sensors sensing the bio-signal of the classifi
cation are included and the multiple bio- signal instrume
ntation systems, transmitting the bio-signal sensed ine
ach sensor with the wireless communication method an

d the health care server, providing the tutorial in which
the user joins for the service for managing health of th
e kind and user are portable and the service program fo
r providing the service for managing health in which the
user joins is operated and the portable health care syst
em providing the service for managing health from each
bio-signal instrumentation system to the wireless comm
unication method based on the received bio-signal, and
the tutorial received from the health care server is impli
ed.

The portable health care system according to the
present invention transmits the health information of th
e user based on thetutorial and bio-signal it connects
to the health care server through the network to the h
ealth care server the health information and bio- signal i
t produces.
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Sse aAAete| AABWSE According to the health information of each
classification bio-signal, received from the portable hea
Ith care system and subscriber, the health care server
according to the present invention renews and provide
s the tutorial.

#2 = The sensor according to the present invention is any
one or greater among the PPG (photoplethysmogram :

2) AIM, ECG(electrodermal activit in reflex : galvanic skin reflex group) sensor, the EKG (e

 

 

  

lectrokardiogramme : electrocardiogram) sensor, the SK
T (skin temperature : skin temperature) sensor, the EC
G (electrodermal activity : electrodermal activity) sens
or or the acceleration (Accelerometer) sensor.

The bio-signal instrumentation system according to the
present invention is frozen but it is implemented among
the ring type whom the bio-signal instrumentation syst
em according to the present invention can mount to th
e user finger, and the wristlet type can mount to the w
rist or the breast band-like can mount to the breast in
the form of one.

2a The health managementservice providing system
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according to the present invention further includes the
measuring instrument support server in which the porta
ble health care system provides the driver program whi
ch can be connected to each bio-signal instrumentatio
n system and wireless communication method.

If the power source is applied and it is driven it
transmits the unique identifying information (URL) with
the portable health care system.

As to the portable health care system according to the
present invention, it confirms whether the driver progra
m corresponding to the unique identifying information r

nstalled andif it is not installed , it requests the driver
program corresponding to the unique identifying informa
tion as the measuring instrument support server and it
automatically sets up the driver program provided from
the measuring instrument support server.

The health care server according to the present
invention asks about the preparation of the tutorial bas
ed on the health information or the bio-signal of the us
er to the doctor or the expert and it renewsthe tutoria
| with the production / and it provides the tutorial to th
e portable health care system.

As to the portable health care system according to the
present invention, if the same bio-signal of the kind is
manifoldly received from each bio- signal instrumentatio
n system the sensor reliability of each bio-signal instru
mentation system chooses the highestbio-signal.

&t The service for managing health according to the
present invention is any one of health check service, t
he emergency determination service, and the emergenc
y managementservice or the disease service for mana
ging health.

The multiple bio-signal instrumentation systems
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according to the dissimilar side and the portable health
care system connected to the health care server and
measuring instrument support server of the present inv
ention comprise the selecting unit which the basis heal
th information is input from the user and the user conn
ects to the health care server and joins the service for
managing health, the tutorial through the network from
the RF interface, receiving each classification bio-signa
| from each bio-signal instrumentation system to the wi
reless communication method and health care server a

nd the storage, which stores the network interface uni
t, receiving the driver program from the measuring instr
ument support server through the network and healthi
nformation, and the tutorial and bio-signal it receives t
he service program and the control unit which operates
the service program and provides the service for mana
ging health in which the user joins to the wireless com
munication method based on the received bio-signal, a
nd the tutorial received from the health care server.

The control unit according to the present invention
transmits the health information of the user based on t

he tutorial and bio-signal to the real-time it produces.

It confirms whether the driver program corresponding
to the bio-signal instrumentation system connectingisi
nstalled andif it is not installed , it requests the driver
program as the measuring instrument support server an
d it automatically sets up the received driver program.

The method for providing the service for managing
health according to another side of the present inventi
on comprises the step of the health care server conne
cting from the user through the portable health care sy
stem and subscription and basis health information bein
g registered at the service for managing health, the he
alth care server is the basis health information and the

step it makes the tutorial according to the kind of the
service for managing health joining and of providing to
the portable health care system, the step of multiple bi
o-signal instrumentation systems sensing the bio-signal
of the classification of the user and transmitting with t
he wireless communication method with the portable he
alth care system, and the bio-signal. As to the bio-sign
al, the portable health care system is sensed and the s
tep of providing the service for managing health based
on the tutorial.

The portable health care system produces the health
information of the user based on the tutorial and bio-si

gnal and the step of providing the service for managing
health according to the present invention outputs.

The method for providing the service for managing
health according to the present invention further includ
es renewing and providing the step that the portable h
ealth care system transmits the classification bio-signal
and health information with the health care server, and
the tutorial according to the health information of each
classification bio-signal, in which the health care server
is received from the portable health care system and s
ubscriber.
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The bio-signal according to the present inventionis
any one or greater among the photoplethysmograph (P
PG : photoplethysmogram) signal, the galvanic skin refl
ex group (GSR :galvanic skin reflex) signal, the electroc
ardiogram (EKG :Electrokardiogramme) signal, the skin t
emperature (SKT:skin temperature) signal, the electrod
ermal activity (ECG : electrodermal activity) signal or t
he acceleration (Accelerometer) signal.

The powersource is applied and the bio- signal
instrumentation system further includes the step if is dr
iven of transmitting the unique identifying information
(URL) with the portable health care system, the step it
confirms whether the driver program corresponding to t
he unique identifying information, the step of transmitti
ng the driver program, and the installing automatically |
s the step the driver program. As to the step it confirm
s whether the driver program, the portable health care
system is received from the bio-signal instrumentation
system is installed and if it is not installed of requesting
the driver program corresponding to the unique identifyi
ng information as the measuring instrument support ser
ver. As to the step of, the measuring instrument suppo
rt serverfalls under the unique identifying information.
As to the, the portable health care system is received
from the measuring instrument support server.

As to the preparation of the tutorial according to the
present invention, the health care server asks about th
@ preparation of the tutorial based on the health inform
ation or the bio-signal of the user to the doctor or the
expert and it renewsthe tutorial with the production /.

The method for providing the service for managing
health according to the present invention further includ
es choosing the sensor reliability of each bio-signal inst
rumentation system is the highest bio-signal the same
bio-signal of the kind is manifoldly received from each b
io-signal instrumentation system.

The service providing method of the multiple bio- signal
instrumentation systems according to another side and
the portable health care system connected to the heal
th care server and measuring instrument support server
of the present invention comprise the step if the user c
onnects to the health care server and the user joins th
e service for managing health , of the basis health infor
mation being registered from the user, the basis health
information from the health care server and the stepit
stores and of operating the service program, the step
of receiving eachclassification bio-signal from each bi
o-signal instrumentation system to the wireless commu
nication method, the bio-signal received to the wireless
communication method, and the step of producing the
health information based on the tutorial according to th
e service program and outputting the tutorial according
to the kind of the service is received.

The step or that the service providing method of the
portable health care system according to the presenti
nvention periodically transmits the bio-signal and healt
h information with the health care server with the real-

time, and the installing automatically is the step the dri
ver program further are included. The installing automa
tically is the step the driver program confirms whether
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the driver program corresponding to the bio-signal instr
umentation system connecting is installed andif it is no
t installed it requests the driver program as the measuri
ng instrument support server andis received.

Hereinafter, the health managementservice providing
system and the method thereof according to the inven
tion are particularly illustrated with reference to the at
tached drawing.

Figure 1 is a block diagram for illustrating the health
managementservice providing system according to the
preferred embodiment of the invention.

Referring to Figure 1, the health managementservice
providing system according to the present invention co
mprises the multiple bio-signal instrumentation systems
(100), and each bio-signal instrumentation system (10
0) and the measuring instrument support server (300)
and the health care server (400) connected to the wir
elessly connected portable health care system (200), a
nd portable health care system (200) and network.

And the health care server (400) provides the service
for managing health about the user it operates with th
e expert or the specialized agency making the health m
anagementtutorial the health related information is an
alyzed, such as the doctor. That is, the different respe
ctively health managementtutorial is prepared accordin
g to *** health information and the bio-signal in which
the health care server (400) joins the service for mana
ging health and it transmits with the portable health ca
re system (200) of the correspondence user and the se
rvice for managing health is provided.

The health check service, the emergency
determination / managementservice, the disease servi
ce for managing health etc. can becomeasto the serv
ice for managing health, and it is the service which ana
lyzes the blood pressure of the user, pulse, the body t
emperature etc. and in which for example, the health c
heck service determines normality acceptance and reje
ction and if the user chooses the health check service

the health care server (400) provides the normality or t
he health managementtutorial grasping on the abnorm
al state according to the value including the blood pres
sure of the user, pulse, the body temperature etc. and
the service program and health managementtutorials p
roviding the service selected by the user are provided.

The everywhere each bio-signal instrumentation
system (100) is attached and set on the human body o
f the user and the bio-signal of the human body sensed
from the adhered sensor is provided.

And the bio-signal instrumentation system (100) can
transmit the bio-signal with the wireless communication
method with the portable health care system (200) and
such radio communication system the infrared ray com
munication method, the Bluetooth communication meth
od, the Zigbee communication method or the RFID (Rad
io Frequency Identification) communication method et
c. can be used.
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AACS AASCth

APB AD} PAS Sal AS AS AAB(100)S 27SOl AS

a, 2 UasS Sera( oa Ppoole 22) AMEA429) J BSSees ai Sal Mos Oeed ee] Gt

QS(110)2 HSalq, Of ral Q =(110)2 PPG #1
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sec.

JzD ess NA Se(110)e UFO] Se Se BACH
SO Hee) S Tue + VS B20] OSI, SA SAI

WAlOS PPG Az) ASE SSE 4 UTS SIC,
 

2b= SSSI M2 AAA OS AA AS AS AASioHn

Gaze B= HSI H2 SA go CS Sas eal AS WS
A| A(100#394)S GAltt AOE, 29] DA
J|€FAFAl (galvanic skin reflex Olat, GSRe} 4& & (Electrokardiogramme 0/3t, EKGet wat) ai, Vee
|=(Skin temperature 0|cl, SKTct HB) AA SC] SHS
H, WERE USA2|= S(electrodermal activity lot,
ECG2] 22) aA, SKT AA SO| SHE.

The user the portable health care system (200)is
portable and the characteristic of the bio-signals recei
ved from each bio-signal instrumentation system (100)
is analyzed and the service for managing health which
the user choosesis provided.

The health care server (400) transmits the health
related information of the user according to the bio-sig
nal received from the portable health care system (20
0) to the portable health care system (200) of the user
the health management needle of the doctor the docto
r prepares the health management needle whichis suit
able to the correspondence userit stores and the healt
h related information is asked about to the doctor.

The measuring instrument support server (300) stores
the installation module including the measuring instrume
nt related information and process program information
of each bio-signal instrumentation system (100) which
the user uses etc. and the installation module of the c

orresponding bio-signal instrumentation system (100) is
provided to the portable health care system (200).

Figure 2a is a drawing illustrating the bio- signal
instrumentation system according to the first preferred
embodiment of the invention.

The drawing 2a showsthering type bio-signal
instrumentation system (100) according to the first pre
ferred embodiment of the invention. And in the bore fix

ed region of the ring, the PPG sensor is adhered and th
e analog processing module (110) is installed in the fixe
d region of the diameter surface and the PPG sensor an
d analog processing module (110) are electrically conne
cted.

If the user inserts the ring type bio-signal
instrumentation system (100) in finger , photoplethysm
ograph(it calls because of being less than, and PPG) s
ensor of the bore of the ring sense the photoplethysmo
graph of finger and the PPG bio-signal is transmitted wi
th the analog processing module (110) and the analog
processing module (110) transmits the PPG bio-signal w
ith the wireless communication method in the portable
health care system (200).

And the space in which the analog processing module
(110) can include the power supply device (for exampl
e, the battery) in the inside is prepared and the PPG bi
o-signal is transmitted with the wireless communication
method.

Figure 2b is a drawing illustrating the bio- signal
instrumentation system according to the second prefer
red embodiment of the present invention.

The drawing 2a showsthe wristlet type bio-signal
instrumentation system (100') according to the second
preferred embodiment of the present invention. And in
the diameter surface of the ring, the galvanic skin refle
X group (it calls less than the galvanic skin reflex becau
se of being GSR) sensor, the electrocardiogram (it calls
less than the Electrokardiogramme because of being EK
G) sensor, and the skin temperature (it calls less than t
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S, SKT 4A ASSANoL, AS HES SSH, CAS
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AG (200)O@ 2} Aa] ASS USEC.
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meter) 2t| oly @ SHO SKT 4A, EKG 4A S0| SSeElct.

    

 

 

EOS MA) AS WS AJNAG(LONS AR PS AASZ
Sale wlEl2/91, So] S% Atel S LEWIS LED(H#=)2Jeo] RASeve +RENAN EL, si=oi0z
22 S/OT# ARS HA HSS PHBL

I}SSH], SKT AIM, EKG AIA) ZF HES DB AO Pe!
Si ASHOE OBE 4+ ROM, MSI MFss WSO

(het wa AS WS NAV(100)S HVS S/OTSALL,2AS-D, SKT AIM, EKG Mlk SSE AASIS Ma] ASOH, J}

he Skin temperature because of being SKT) sensor lam
p are adhered and the electrodermal! activity (it calls le
ss than the electrodermal activity because of being EC
G) sensor, and the SKT sensor lamp are adhered in the
bore.

And the GSR sensor on the substrate of the fixed level

in the diameter surface of the ring, EKG sensor, and th
e digital processing module are included. The digital pro
cessing module the SKT sensor lamp is adhered and itfi
lters the bio-signal and transmits with the wireless com
munication method with the portable health care syste
m (200) after it converts into A/ D and it converts the
bio-signal into the signal of the digital method.

Moreover, the button and bio-signal sensing start
button etc. can be installed on the substrate the user

transmits the bio-signal with the portable health care s
ystem (200).

, and the wristlet type bio-signal instrumentation
system (100) transmit the ECG sensor which if the user
wears the wrist , is adhered to the bore. And SKT sens
or is the ECG bio-signal and SKT bio-signal to the digita
| processing module is the portable health care system
(200) the ECG bio-signal and SKT bio-signal it senses.

Moreover, the user puts the end portion of the
opposite finger above the GSR sensor, adhered to the
diameter surface of the wristlet type bio- signal instrum
entation system (100) the EKG sensor, and the SKT se
nsor and if the bio-signal sensing start button is presse
d , the GSR sensor, the EKG sensor , and SKT sensors
sense the GSR bio-signal, the EKG bio-signal, and the S
KT bio-signal and if the send button is pressed , the us
er transmits with the digital processing module and the
digital processing module transmits each bio-signal with
the portable health care system (200).

Figure 2c is a drawing illustrating the bio- signal
instrumentation system according to the third preferred
embodiment of the present invention.

The drawing 2c showsthe breast band-like bio- signal
instrumentation system (100) according to the third pr
eferred embodiment of the present invention. And the
SKT sensor, and the EKG sensor lamp are adhered to th
e accelerometer and the human body contact side in w
hich the breast band-like bio-signal instrumentation sys
tem senses the movement of the human body in the ou
tside.

The breast band-like bio-signal instrumentation system
(100) includes the battery supplying the predetermined
drive power, the LED (lamp) showing the operation stat
e for the outside, the restart button resetting the pow
er source in the upper surface, and the power button.
The power button comes the power source from the bo
ttom surface can switchoff.

Accelerometer, SKT sensor, the on/off or the SKT
sensor the bio-signal instrumentation system (100) acc
ording to the button, the bio-signal received from the E
KG sensor, and the control means (notillustrated) are i
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AGCHWESE AACS 2ASS SeCe SHS H2tete| ncluded. The on/off or the SKT sensor the bio-signal in

AAGM(200)S=E HSE MO FEO) SAS SHE. strumentation system (100) according to the button th
e EKG sensor and each button are implemented on the
substrate and it can be connected to the signal wire a
nd the user chooses. The power source it resets. The
control means(notillustrated) wirelessly transmits the
sensing signal received from the accelerometer with th
e portable health care system (200).

 

S32 2 HSgers AA GO CE SUS Atetel Al Figure 3 is a block diagram for illustrating the portable
A383 ABob| 7TH S5 SCC health care system according to the preferred embodim

ent of the invention.

ato) © 3S aod, = 220 GCE sds a2eecl AIA@ The above the portable health care system (200)
(2002 SA PAHO AS(210)2, YEAS PIE WC|\A according to the presentinvention includes with the RF
(220)2, Z22(230)2t, H&S (240)2:, HS=(250)e}, interface (210), with the network interface unit (220),

  

 

Hl O1#(260) = ZStsrch. with the output unit (230), with the selecting unit (24
0), with the storage (250), control unit (260) with refe
rence to 3.

Qo) SA SE WOAH(210) 2} Hal AS AS AAR The RF interface (210) receives the bio-signal from
(100)SS&Se AA ASS SAS. each bio-signal instrumentation system (100).

Ao) HEAS CA wOA(220)e WES SS SH AlS2| ~The networkinterface unit (220) transmits the driver
AA AW (300) 2 ASNeel Mb (400)2t SSaii, A\B2| program from the measuring instrument support server 

Ne AW(B0NVNSSH Cetolt+ H2DHS 4A aD, AZ(300) it connects through the network with the measur
2| MH (400)E2H BAB] RAMS +A 4/0, HH AG ing instrument support server (300) and health care ser
QAZ BH ASS Wee MAH (400) ASSIC}. ver (400) to the health care server (400) the bio-signal

and health related information the health management
tutorial is received from the health care server (400) it
receives.

| SBS (240) Che Ite 7 WES Soloth, ASA =6The selecting unit (240) includes multiple key buttons
AHAB ASG, WEZeAAsesS S

J

StCk. and the user chooses the service and the basis health i
    

 
 

      

nformation is input.

atl AST (200)= 2Agete| AW (400H2FE 4AI5= 24 It stands with the health management bringing and the
2ete| ABA S& 2 Adgetel AAA #(200)0| YAl ALS = storage (250) is received from the health care server
Saal, 3434242) NEMS 7 yOoe Meat AZ Bea w (400) the portable health care system (200) analyzes t
= ASCH, he bio-signal and the health related information produc

ed based on the health managementtutorial is stored.

AO) MOF (2Z60)E FADE 4a ASS SSE 24st Thecontrol unit (260) provides the health management
Dd, AAeel ANAM, SAS AA) ASS dla AEsO|/S tutorial, and user the health related information is outp
    

Ol ‘S42 He SSS sha, 2a fe SSS S2(230) utted to the output unit (230) after the analyzed bio-si
2 SHSASAONA MABel MH A= WY ZStCl, De|a gnal is compared and is examined the health related inf
HOS (260)= 22 Bea Be Way ASS ABBe| A) oOrmation is produced the received bio-signal is analyze
(400)= ABS, SAI! AW Be Be w yA Aso cp dd to the classification with the service for managing he
C} HAA2| AAS AGlo GHA C= sc, alth. And the control unit (260) transmits the health rel

ated information and bio-signal with the health care ser
ver (400) and the doctor updates the health managem
ent tutorial according to the health related information
and bio- signal.

 

 

CoS, ALA) AIS HS Al-AG(100)S ABA} 2SStOH
2 Sah, Mil AS WS ANAM(100NS TS Aw ES
)S SUS U2Be| AAS (200)C& ASD, SUS

21242) Ai ASI(200)2) BONS (260)= VS AZ BEA 8
EehOlbH BS IMO| A ASI! RON ES Bola

SFEOl WA] POM, HSI! AB Ni (300E A

Moreover, the user puts on the bio-signal
instrumentation system (100) and on lower-side , and t
he bio-signal instrumentation system (100) transmit th
e unique identifying information (URL) the power source
with the portable health care system (200) and if the c
ontrol unit (260) of the portable health care system (2

ZpCcoe: 
ia

jate
29Jo2!0) 2ii ie
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A Sol ASSSE Catoid| BeTH#=S @x~e} 00) confirms whetherthe driver program corresponding
| ANEG, ANS Bejws tse to the unique identifying information is installed or not t

[Sto SHS MA] AS WE ASS SE] Sw yAloe wy he power sourceis not installed the user connects with
| ALS= AAISICH. the measuring instrument support server (300) and the

driver program corresponding to the unique identifying i
nformation is requested and if the driver program is rec
eived the received program is automatically set up and
the bio-signal is received from the corresponding bio-si
gnal measurement signal to the radio system.

 S4e = So geste AAO ME AAtetel MulA AM Figure 4 is a flowchart for illustrating the service for
SB A|ABS Agee AWA SES ASal| V8! SSL&0| managing health flow of the health managementservic
Cl. e providing system according to the preferred embodim

ent of the invention.

ao, £43 S458, SLOOGAAA ASAE SUS A2et In the aboveis the $100 step with reference to 4, the2] AAA (200)8 =i Aatete AMH(400)O] BAsalo} 2+ user connects to the health care server (400) through
  

  
 
Hel MBAD FSD, AoE AAsAeaa IAS AMHSa, the portable health care system (200) and the user joi
APS AH} SE BSS DS AZ BES ASSSB, AS Ae ns the service for managing health and the desired serA AAO] BSE MAS ageel Hib (400) 01%é{ ea} vice for managing health is chosen and the basis healthD, AAP) MY (400)= ANS} AHSHE ABA AH information which the user inputs is transmitted. Thati
ASS AGEBOs Dee que S(\S 212tze|  §, the user chooses the service in which oneself wants
AA(200) 22 ASSO NS ATS S= Sth. in advance rather than in the health care server (400)

and the health care server (400) performs the service
and the services which the user chooses but the neces

sary program information is transmitted with the portab
le health care system (200) and it is automatically inst
alled.

 

SO, Yate] MM (400)J} [2 ale MHA, Se
Ha/UM MUA, Je BeBe MA SSNS

| For example, if the case where the health care server
(400) provides the health check service, the emergenc0fl |olTL riroxpetA  

2 APSA BS, eeAS SO] SASS este—y determination / managementservice, the disease ser
2b AS ABJAZ MHS, WS MA asi S!3] MAH|A vice for managing health etc., and the user choose the
ASslHql Zoe ABP >| RzZM=SS SI MDestcl. o| health check service determining normality acceptance  

9} and rejection including the blood pressure, pulse, the b
 =[ltFHoohpeGeMean St HZ AC AHI ACl BSS] HBF? TIAAMS ASMA

OF, OYE HSS) BA OHSS Tes 4A + Yo ge ody temperatureetc. the service is operated with the
SPA SOG, 0/2 St 2tSS 2 Atl BEHO Le} RAEio} corresponding service module but necessary health ma
= AOHL SESIOl MH) Aol) SE! A Sch. Gel ya zjziA} Wagementtutorials are provided. The health manageme
ARS IH} ASHE MHA @ AMBIT PZ Aey coS ee: nt tutorial of the case of being such health check servi
che} MASA RAS ~ Ich ce can include the blood pressure of the user, pulse, a

nd the range value determining normality acceptance a
nd rejection of the body temperature and such values
are adjusted upward according to the determination of
the doctor and the doctoris reported at the control an
d it can be used for the service. And according to the
service which the user as to the tutorial, chooses and
*** health condition or the medical history, it can be a
ppropriately formed.

Then, the health care server (400) in the $110 stepO18, S110GHA AA AAS MH(400)5 APSA}! A Aa
X\& transmits the service program information relating to th= Mb|AO| AES MWA BETA SS, HS My|Aa 

  AMS S08 AABAe) AAM(200)S=E MSEC. ClHe} e@ service which the user chooses, and the tutorial oft
S08 HAatel NMAH(2Z00)2 tA GS Beds ye g X he target service to the portable health care system (2
#l= T= AZ SICH, 00). Accordingly, the program information and the tutor

ial in which the portable health care system (200)is re
ceived are automatically set up.

ABAHA AS AS AASB(100)8 ClaHSark, The bio-signal instrumentation system (100) in the
S1I30EHAA SAAS AS AAB(100)Ee DS AH Z& $130 step the user puts on the bio-signal instrumentati
(Gerold URL)S SU8 AAetel AAAH#(200)Ce Ass on system (100) in the human bodytransmits the uniqu
Ch. e identifying information (driver URL) to the portable he

alth care system (200).

Ad S140G4 A SOS A2etel AAB(200)E 44)=And then, in the $140 step, the portable health care
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system (200) confirms whether the driver program acc
ording to the unique identifying information received fro
m the bio-signal instrumentation system (100) is install
ed or not. Next, in the $150 step, if the portable healt
h care system (200) the driver program is notinstalled
it connects to the measuring instrument support server
(300) and the driver program of the corresponding bio-
signal instrumentation system (100) is requested. Acco
rdingly, the measuring instrument support server (300)
in the $160 step transmits the driver program correspo
nding to the unique identifying information of the bio-si
gnal instrumentation system (100) to the portable heal
th care system (200). And then, the driver program in
which the portable health care system (200) is receive
d from the measuring instrument support server (300)i
s automatically set up.

In the meantime,if putting on the new bio-signal
instrumentation system (100) while the user uses the h
ealth care system (200) the driver program correspondi
ng to the unique identifying information whichalsois re
ceived from the bio-signal instrumentation system (10
0) like this is not installed , the driver program is trans
mitted from the measuring instrument support server (3
00) and the user establishes. Moreover, in case the sa
me bio-signal of the kind is received from multiple bio-si
gnal instrumentation systems (100) the bio-signal recei
ved from the bio-signal instrumentation system (100) in
which the reliability is high among the bio-signal instru
mentation system (100) is chosen and it can use.

Then, in the $170 step, the bio-signal sensed through
the sensor which is attached to each bio-signal instrum
entation system (100) via is transmitted with the porta
ble health care system (200). And then, in the $180 st
ep, the portable health care system (200) analyzes the
tutorial, received from the health care server (400) and
the bio-signal received from each bio- signal instrument
ation system (100) and the service selected by the us
er is provided. For example, in case the user choosest
he health check service the current health condition is

good according to the received bio-signal whether the
user outputs whetherit is dangerous and the user mak
es a diagnosis of health.

Next, the portable health care system (200) in the
$190 step transmits the service selected by the user t
o the health care server (400) all kinds of the health re
lated information generated with the department provid
ing and the bio-signal received from the bio-signal instr
umentation system (100). Accordingly, the health care
server (400) in the S200 step transmits the health con
dition of the user to the doctor periodic or the health c
ondition information and bio-signal are changed to the
portable health care system (200) the tutorial which as
ks and it renewsthe tutorial and if the tutorial is updat
ed in the $210 step , is updated. That is, the doctor p
eruses the health information of the user in time when
oneself from time to time wants from the health care s

erver (400) and the health condition of the user is dete
rmined and the new needle is prepared in the need and
in case the doctor the health care server (400) change
s the health managementtutorial it transmits in the por
table health care system on a real time basis and the h
ealth managementtutorial is updated.
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  SSE HSS Fete AAOCe Atel Mb|A= Figure 5 is a flow chart drawing for illustrating the
MSsk= HHS ASsbp| Ss SEE CHOC. methed for providing the service for managing health a
 

ccording to the preferred embodiment of the invention.

ao) £52 S208, SSOOGAAA ASAE SUS 22tet In the above is the $300 step with reference to 5, thee| AA #(200)8 =4 Zatete AtHH(400)0] @SsqtO} AH] user connects to the health care server (400) through
AO) ELS, ASE MAAS HAHAHA APSAS| J a_ the portable health care system (200) and the user joi
2 AVS ASS ns the service and while the desired service is chosen t

he basis health information of the user is transmitted.

 

SBLOEAOA A2tttel AH(400E ASHES Sela, dt =The health care server (400) in the $310 step
SASNQZII=Z= AA soo, MHS AHA C12 A2tete transmits the user to the portable health care system
RAAB 88 A2ee| AA@(200)8=2 Xj & BHC. Z At (200) the health managementtutorial according to the
RIX KAO] VSL MH AS ABDe {tH (40001 44& service which it registers and it chooses with the basisSo, ABB) MW (400)E ASAE MHXSHE A/G} AY health information of the correspondenceuser. Thatis,
HASS AHSIED QS PSTHSE eg |= 42: == the user transmits the service in which oneself wants t
O CH= AHAB NAM S SHS A2rzBel AlAs(200)C= 0 the portable health care system (200) the health ma
ASS. WS SO, ABA) AU (400)It AZ AISt Ai]©NAGeMenttutorial according to the service which the u
A, SAS O/H MBIA, AXE 222) MHA Se ser the health care server (400) choosesit chooses inoou eoe to —- sce

HZSAE BS, ASI Bo, ws, Wes gH ose the health care server (400) and the necessary progra-
HHS SH 2} AIC MBAS i HBTS act MHA SSae ™ information performing services but and basis health i
WAU AS PSasleq Zoe 222 VeHS2e ey Ww nformation. For example, if the case where the health

care server (400) provides the health check service, th
e emergency determination / managementservice, the
disease service for managing health etc., and the user
choose the health check service determining normality
acceptance and rejection including the blood pressure,
pulse, the body temperature etc. the service is operat
ed with the corresponding service module but necessar
y health managementtutorials are provided.

 

    

 

 
 

SB2Z0EHO A APS AE AHA ALS AS AJA #(100)S 41S On lower-side the power source, and the bio-signal
otABs Sah, MA AS AS AA#(100)2 TS A instrumentation system (100) the user puts on the bio-
&=(URL)S =eye aaaAAH(200)C2 ASéeC}, I signal instrumentation system (100) in the $320 step tr
244 S330CWOIA SS AZ2tBe AlAel(200)2 Aa A! ansmit the unique identifying information (URL) to the p
SAS ANAM(100 SSF AACE DS AY A eol o= ortable health care system (200). And then, in the S33
CaolW BETH] ASO SEA Oo B= Hols, 0 step, the portable health care system (200) confirms

whether the driver program according to the unique ide
ntifying information received from the bio- signal instrum
entation system (100)is installed or not.

J CS S340GH0/4 SUS aAtetel AAA8(200)2 = Next, in the $340 step, if the portable health care
Chol) HBS DEO!] AAA SA AOS, WS7| NS AW(3 system (200) the driver program is not installed , it con

00) a) SSarg, +S HA AS HS Naeat Ceo] nects to the measuring instrument support server (30H BeQ#S SHéCh DY& WSI! AS AH(300)E 4 0) and the driver program of the corresponding bio-signHAS WS NAB (100)9 Deas ney ay Stas Sa} al instrumentation system (100) is requested. And the
OW EE QH#S Sus ABA2| AAa(200)22 ASetc}, 1, the measuring instrument support server (300) trans

mits the driver program corresponding to the unique ide
ntifying information of the bio-signal instrumentation sy
stem (100) to the portable health care system (200).

 

S350E HOA, SOS 2Ytetel AAASH(200)2 4/37] AS In the $350 step, the driver program in which the
AH(Z0)SPZE tAF= ScolW 2=2THSs AS ARE portable health care system (200) is received from the

 
  

 

Cl. measuring instrument support server (300) is automatic
ally set up.

StH, APSA} Aatetel AAAH (200)E AFSst=e SO MZ In the meantime, if putting on the new bio-signal
2AM 6S AS AA#(100)S SIS HSst SS SA O|_ instrumentation system (100) while the user uses the h
9] OLEVIA S HH ALS AS ALAB(100NCSSE AACE ealth care system (200) the driver program correspondi
DSAY AHo Soe SerciW MS TDHO! MAE el ng to the unique identifying information which also is re

A @O@, HSI 72 AW(300)22H Sectoid ZS N2 ceived from the bio-signal instrumentation system (10
S MAVUIO} I}E ASIC. Q) like this is not installed the driver program is transmi

tted from the measuring instrument support server (30
0) and the user establishes.
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cSt, CheS| MA 4S HS NAM(1OO)CR SE SAS
SO MI ASIANSSAC AA AS WS AAR
00) SAS 57} SS Ha) AS WS A AB(LOD)Ce Se
+ AISI= AH] ASH Aalatol ABS + SICH

|A@(100)2 Stel AA
Al BRALO@ SCS 72h

ae S370E+ HOA SC
2] Mt (400)2 FE +A)

|81(100) 2256 AA)

S360E' HO Ad 2 AHA) AS ASA
2 Sai ASS AN ASE SA

ae) NAB (20)SS BSAC.|
BAB A AM(200)S AGIS KIA St, 2 aa) AS a8A

 

= zig
  

SEAM ASS SMSO, U2 BH SSS AAStD, A2t
= Sal a = ,udgdad

He AS Sa AFB EPIAke Adee] MUAS Al
Sac. WS 50, ASAP AA ASAAS Mee SS,
Sale Aa) & SO] chem da Sh asst, eet
A. S83 B30, ASAI} des Aes + Als |

12 CS S38OHAOA SOB 2H) AlAG(200)2 AI
SKI} MHS KAS NSS ADS MATS 3S AGS

UH BSS M2) 6S WS AlAs(LOOSE HE FASS wR
ASB UAH) MU/(400)E FSSC Of oi] Leet S390C+a
Ol ABBel kw(400)=S FIA CS ABA BH yw
Al ASIP MBS H, SAPHH| ABA] 212 eB SASt
D, NEMS BAST, NAMI AMSA, HIE TMS

SUS UAAe| AAB(200)Ck HSBC,

 

\o
JAKE ALS AAI Ol aot Al 2b] Gaetel AH (400)SFE ASME AA SSS Ss ASAYe ses

(SoD BRA NSS NES Hata, H2tetel MW(40
|A\2] H2bBe AAAS HAS BS AA BOS Soy

aout
2 = oT?

daete] A ASO] SSaroi AAete ASAI Salles

 

iNwefelHUJP YAP

 

 
   

= sic,

SHH, = PA AAS AIBoAS ABO AAI aa Bale
a@SROU, & BBs SAM LOLIX Be SS OM

Ody IA) Hao Jesett]e SF OIC. 1245 Bol He= SHE! AA Olal BECO AAAS Oslo! Seale w
HATO! ASH OF C}Li2tO PART) yemss rs
Oil 2] aH AHA OF BECH.

GAO Met 2ktet ag
Sif = eed Hess SAoo Ge avec MA A

EAAMS ASSA SSS,
 

Moreover, in case the samebio-signal of the kind is
received from multiple bio-signal instrumentation syste
ms (100) the bio-signal received from the bio-signal ins
trumentation system (100) in which the reliability is hig
h among the bio-signal instrumentation system (100) is
chosen andit can use.

Each bio-signal instrumentation system (100) in the
$360 step transmits the bio-signal sensed through the
adhered sensor to the wireless communication method

the portable health care system (200). And then, in th
e $370 step, the portable health care system (200) an
alyzes the tutorial, received from the health care serve
r (400) and the bio-signal received from each bio-signal
instrumentation system (100) and the health related inf
ormation is produced and the health related information
is outputted and the service for managing health select
ed by the user is provided. For example, in case the us
er chooses the health check service the current health

condition is good according to the received bio-signal
whether the user outputs whetherit is dangerous and
the user makes a diagnosis of health.

Next, the portable health care system (200) in the
S380 step transmits the service selected by the user t
o the health care server (400) all kinds of the health re
lated information which are generated it provides andt
he bio-signal received from the bio- signal instrumentati
on system (100). Accordingly, the health care server
(400) in the $390 step transmits the health condition o
f the user to the doctor periodic or the health conditio
n information and bio-signal are changed to the portabl
e health care system (200) the tutorial which asks and
it renews the tutorial and if the tutorial is updated , is
updated.

That is, the doctor peruses the health information of
the user in the time when oneself from time to time wa

nts from the health care server (400) and the health c
ondition of the user is determined and the new needle ji

S prepared in the need and in case the doctor the heal
th care server (400) changes the health managementt
utorial it transmits in the portable health care system o
na real time basis and the health managementtutorial
is updated.

In the meantime, in the detailed explanation of the
invention,it illustrated for the detailed embodiment. Bu
t it is of course that many transformation is possible in
figure one. It does not deviate from from the scope of
the present invention. Therefore, while being limited to
the embodiment in which the scope of the present inve
ntion is explained and not being determined it determin
es with the range of not only the range of the inventio
n demand which will be described later but also this inv

ention demand and the equal things.

Brief explanation of the drawing
Figure 1 is a block diagram for illustrating the health
managementservice providing system according to the
preferred embodiment of the invention
Figure 2a is drawing for illustrating the bio-signal
instrumentation system according to the first preferred
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embodimentof the invention

CT 2be = BSI 2 AAACH OS AA AS WS AAS Figure 2b is drawing for illustrating the bio-signal
BASch| 7 ce, instrumentation system according to the second prefer

red embodimentof the present invention
G2ce Hj HSIAZ AAA OCS AA AS AS AAS Figure 2c is drawing for illustrating the bio-signal
8 48chp| 2ecy, instrumentation system according to the third preferred

embodiment of the present invention
Sao seas SAO] GCS Sadie aetetel Al Figure 3 is a block diagram for illustrating the portable
4 g, health care system according to the preferred embodim

ent of the invention

S4e = So geste AAO ME AAtetel MulA AM Figure 4 is a flowchart for illustrating the service for
& A\ABS AASBel MUA SSS ASSHe SsSl, managing health flow of the health managementservic
 

e providing system according to the preferred embodim
ent of the invention

  
  GSES HSS gate LAGCE A2tetel AWA Figure 5 is a flowchart for illustrating the method for

AMSot= SHS ABol| Se ss, providing the service for managing health according to
the preferred embodiment of the invention.

#60F 54S 290 STO Ws PSsQ Ags The description > of the denotation about the main
  

part of the < drawing.
100: Sal AS WS AASB 200: SUS atte AA 100: bio-signal instrumentation system 200: portable

health care system.

 

210: SA ClEHiO AS 220: ULESMS ClO 210: RF interface 220: network interface unit.

230: B34 240: 8h 230: output unit 240: selecting unit.
250: HSS 260: HO 250: storage 260: control unit.
300: HAete| Ab 400: 4S ANS AH 300: health care server 400: measuring instrument

support server.

Disclaimer

2SAhNe= Sof ese ASO aS HSHWS AAS OSA HACASUC. Het Sea

CF 22 Jt 2 tol let ASS AlsAOS Ol
  

S40) UCR, = SNS NAS HS A
BUCH. AA2 YH EWao SamheoAol MAS NA SUC. BS SAS SAI AA Sol ail eto] QeBt Ch
2 AAO ASO Wa, SA, WES + SSS SHCSlec.(The document produced by using the high-tech machine translation system for the pate

nt and science & technology literature. Therefore, the document can include the mistrans
lation, and it should not be used as a translation by a professional translator. We hold n
o legal liability for inconsistency of mistranslation, partial omission, and data generated
by feature of system and network. We would like to inform you that the document canno
t be regenerated, copied, and distributed by being stored in DB and system for unauthori
zed general public without our consent.)

a  
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wge ABAS] Sao] Pb 7SSh, SBS] May ASS PTS VAS] ATS PM] soy, Zh 4

SS 2A EA Woe deste ops] da AS AS AAs ABA eh SHS

nas. 1a AAS al seobis Azbabel Au]sh, ALBAPE Ha)Ase, APE 7SaSeae) Ay
z = Sp -Esl a, FAM Al] Ale Al= Al 2 loEE] T-Al eA] HPAL O FALE= Aad ae3}

we] AWSPe PASC 4) a4 S 7) woe Agee] AASaesHae Adgszte] ASS VeepAdaztel
ALR] 2: al 4) 22SAANSH, AASAela] ae wae) AMBMe] ANAS ales + YRS She Aelrp.

 

tr

 

ATS 1.

ASArs] aol HA heeh, SHS) Val VRS ees ais] ALE PMTs, By] AALIA PSR

YA) ARE FA BA WoOASSPS] Ma] AS Ss alway,

7] AS AAA hehe Se] Aste ANAS 9 AAAS ASAdee Ae SH,

7) ASAE He 7S Bh, Ab] ASAPE 7PM SHS WIE) AAS a Sep7] Ia AMA swe pespa, at

7] 2 VA) AS AS AAW SO BE] ho] eA Salow PALES by] Mal aLSs}, A) ASE] A AE] |

Ase aS aboB7] AAs] ANAS AVS FS Aste ASIS BPE AS HAowBe a

2) ze] Ala] 27: aS 4] 2724,

al 1 Shell Soll, a7] FEMSabel awe,

WEILS Sal 37] BIWAM] AH}, B7] AAA BA) Aeshow a)SAbe] AS As AA
ao] Eee,W7] AyLA) Aa es Br] APae Ae ATS HPO Be agate A ases

87) FAB Agate AlaHoeye pale 37] 4 SAPS Val Alesh, 7] 7s bo] sled Al avel) opep Ab7) 2)

ALS Aalto] A) Sas B4low se azstel aul: aS ala.

ATE 4.

al 1 Sel] glo] 4], 47] alle,

OSFECPPG) Ald, PAZ] REAL AICGSR) all], 4] ASCEKG) All], FPPECSKT) 41141, AP A712SECO) alla] Fe
= 7t4™(Accelerometer) WA] € YU su} ots BMGSe AS SA oe she ADB] ANA AS AAG.

_— 2 _—
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ATE 5.

 

al 1 bol) Sho] 4), b7] Gal AS AS AAS

B72] Ebel) Baa Fe Sls UT Y, Sol GAPS 4 LS WY Ms sol] Bape | els SS

4ols shy] Be FARS SA ow Bs ABE ANA AS A1Ag

ATS 6.

a] 1 ell shel),

Ab7| HAG Agabel aleve] aby] a dal AS aS ALAM} aby] HABA WA ow algal 4 gle Sepo|n| ee

AMS Sas AS] AA AMS Uy wesbets AS SaloBe Aaa]A Brag.

BTS 7.

Al 1 aol] hoya,7] Bal awe AS AADS,

ade] U}se] FSG, A] FS Dae AMOoe A CURLS ASHE ADB MA Ay a)
Aa,

ATE 8.

ye as
g)

al] 6S} Bea 7SMeld, 37] FH ee] AzSct oe (lo

7] Mal AS AS Al AGOpe] Pal sls aby] TH APY uel adsHe Tepe] ote-rae] gal slo} Br=7| of

Hela, 82]3o] 97] Pod, Bo] AS7] Aa As A] BH APA Quel Aes Seo}y] MPs

bz, 7) AS] 1d AM See]SAL a7] Sel BSS ay dale Aga AMA qs AA.

om
NI kl

i“I
AloO ou is©

ATE 9.

al] 1 eel] Shey), 47] 2Aahe] AV Bye.

47] Aet2| ld Am Be Wa] ASS ZeroeRSAP EE “let al a7] 4)) 21 4A 2S] sto}, 27] 4) 84]SAS sta, 27) 4) 8418 27] Fas aloe AAPlS ASSES Tae 4] cn ale A) 2a

AT 10.

 

Ave 11.

Al 1 Sto] Slo]Al, 47) AwwAWAe.
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Ad AA AAA, Sat SS VMAA, So AS A] AV) A Bee AAdate] AA A Sl as] ADwe

Al HB] 2: ALS AL 2S

AT? 12.

CAS] Ba) AS AS AA, Ashe] pap el7] 219) Ans} a aye Hae A zate] al2-ee] ghey,

 

ALS4) S7-E] 7]E Ag AHS Ya,a7) Abe} a7] Adste] AH Alp spe] A-date] apy] Zo] 7} Sr =p Qh

Ee ss AAASh,

447) 2MAAles AS AIAG OSE BASAA Oe ZbSHH Val NSS Ales FA glee] 24s}

47] Aa AY eey UEASS Sa 44)224 424 Bers S$Als, AS7) 44a 49224 UBEWMSsSs

63] Eebo]y] MBIAS palshe Yess ele] so] 27

37) AD AN,AAA BE Ba] ABS BERS APPS,

AANA ZR YSR PST, A]EA BA Wow PAS Ay) Mal ASS, Ay) Asa) AM eve] pal

BAAS 712.2 7] ABAa1abe] A)] 2 ABE AOPAS MeSH We Halow she ¥

& a7pate] Al 24,

 

ATE 13.

| 12 Sal] hoya}, 7) wep PS,

47) 2144) Bab) Ala] ASS 7] eho we Abe] AAS4} 9] 1 AMS WAlele] Sepa,7)Ala] Aw By] A

que 7] Age AWS F7/4oe Te MAAew ASYS YAOR Pe Has Ay NAG
 

Aa} 14.

A] 12%el] glo} 4, 47) Apo) RE,

Sse AA] ALSAS A) 2-9] BPSSHE Hepo]y] BScyo] AA ¥o] YZ] LS Helspy,lobo]7) aaded eypoluy] =Boaws gale, e4alge wz) Sepo|y| =Bads 2zpe
Aog se Fue age aad.

Ay 15.

Agee] AZARASAE HS Agate AGS Sal Hehe] Agdzke] AH] Ao] 7+YBle Ad AMS &

B77) DBM AYAV7) 7B WD AMBAYS MAME ANAS) S3pol whaANS AMA,A]HS a

Qake] AAG)SABA vba}

eae] dal AS AS AZo] V7] A842] SBS] Aa] ASS delete] yal SA Ya ow ao) Fug aga

q Adon Adal wag},
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|FB Age] ae] ay) ds Wa] MSs}AW) AAS Mow AB) Ada] ANAS ASaIe a]

SMUAS HAoOw Be Uda] AMA aS wpa,

 

87) HAS Aas] ALAM e] 87) 21484) 8 da]ee 7|erose 37] 4}e292] Ad dhe Aso] S4ya 54

ee sft AAws ANA ASA

BTS 17.

a] 15 Bal] 214]

e7| FHS Ase] AAG] dy) SS Bal ds Qa Aes ad] Asse] Ae Asses VAs},

aby] Azabe] WZ} Ab?) Hag Agee] alaemye] ales aby] Zp SHB Wal Ss}, ay] eel abe] At

aj utol] abe} 7) ABA = 7a al esbs aS F wees AS Boe se Agate] Ay]ape By.

Aa 18.

Al 15 Bel] shoyAy, 27] Bal Ales,

34-2E(PPG) ALS, Bea 7) aA} (GSR) 4%, 4] AE(EKG) 41%, BILE(SKT) 4%, 347) SS(ECG) ASE

= 7S=(Accelerometer) 41S SO]St} oS BMASHe AS SAI le se WAH AB)Ales We.

Alay 19.

A] 15 eel] gloat,

a7| Mal As Ae Al go] Ade) else] HES, a7] FAB Asse 4]Agd ee DH AS AMURLIS AS

apis wal] st,

A}7] So & Age] A)28¢] 47) AL 2S AS Ag eoehEy SASS Ay) THR AVS Awol] aes] Eze]y]

Beige] 82) =)°] Qe] YS Bele, B24) 5°] B24] God, Ay) AS?) z]4l AAS

Ges Sebo] BRATS Vase aay,

aby) AS] 21d AM} aby] LH APY AL wel] SPS Sepo| a] BRIS al aapse cash,

Q7| as Agave] AlAwe)de] AS7] a Awe] PalsAe] Hebel] Saysape Aalehe als
t] Seshe AS Sow se Mae AMA ag wy

A 20.

al 15oll SOA,71 41-41 2] 4d,
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ALY) ARE] AB} Ak) ARRAbe]

Ee},7) AVS MW/ANIS Blow

ATE 21.

al 15 Stel] sled],

fa TAA,A)4 Aa) AS AS AMS aalz| <2}Zh Aq A ALS, Al = A] 2 a

ay SQom aage] MA ale wg.A) ALS 7d BE A

ATH 22.

a] 15 eel] JOA, 87] ADse] ABAE.

as Ad AWA, Sat I Bad ANA, Sat AS A ANS He AE Aste] ANA S 4s StS aoe

re Soe Ge Agate] Ay]ale BH,

ATTY 23.

ANS} a AS AS AAP,abe] AL nse7] 219) As} Aas HOLS Awe] A) ete] Au] al

Hpae] gol 4],of

y
+7) ARE}7) 47] AAs] Ao] BSFetq AAze] AHA 7) SM, 27) AASSLE] 7|B AS ANS SSW
= DAs.

7) 21aAP7] 7)YI AB Ala AS] Sol whe ALS Aso} AAs, apy A BBS

PeSS VAs,

7] 2} al Ale ae JAW oePe PA SAAoe A Sa Bal ASS pAlebe W754,

a7] dal les, aSoe 87) Avie: eae He}as aM AA

Qos WAS BAe AS How he Sow ws Agate] AMA AS ype,

A] 23 eel] LOA I,

g7| Jalse RK t7) ADS ARS wz) deabel AWS 7) q oe EE AA4r4oe ASS WISH,

ASsehe Val le AS A Awol apseHs Sebo} y] Seto] Azle] shez) opp

UW, o7] AS7] 21 AMS 7] Hefol A SLES BASAL, PASS
ASU] SBE AS BAlos FE BAe FE AAs AWA Aes,
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2] ADS ASA] Bal al :

Boy ANBzbS] Aa ASAI UREA aveyye H4

S78 S471 sted Adal /1Eel aaah

2 Qs NAMo] AS AHA] 22~¥Al3},Sa mala alth.
Of

ee, fe] Aga Ade AA AS Aso), 3 as he Sacer aa Meew, Asay AeA4

1] QS PapoS AA wots wa ebd eb ale.

a Ya MSS $2] He Le] QuaysAPSAaVA HE We.

Sad da AZO] OPS AALES Sopa] ALBbol a)Ss] SHOR, ABs Ae

ala] ZLAbela] opt al al vl Bas Ath F Qh whys

om, eS] Aa] Va) AMLS Ag apo ] Se FS SWS ABA ely,

 

 
B, Was] ss a

aes AA ABABes sha,dated Tesh. 4

% Fo] PEAAS YA AS AS AWS Beate], Maes aoh

SA} ABR Aelia ¥] spo ASPB AA AYR ae F

GaleMAAS AG =O] Hao)whey ase] Mee AAPS she) aay Lase de

aeUS +LS ABE] Aw] A ae law Ra wes aletss Ae] BAe] ge.

 

Al7| =Bas2 Ad Sb 7] 34 AU 2: Als ALAS, ARSfe] Ol aol] 422]
aT9] Ay a al an

1 vay | 1 pt 2]

‘] ‘Jas pale]AS FH ee}, 4 ala]ess aa] des yal Sal

YF2) Aa) AS AS AAW, AS4)7} Wa SHS] Ase] AAMAS oa 2 YAS asale agabe] qu) go}

AeAHal sae AA ANS QAR] AAS asa?) ae AA MRS PL Ah AadLe

AS A A¥} OPE] PA Bal eslow F Lesh, Ue] WSpalsys AAS woe ay

ge] ANS asate Hus agate A]

abqT

1

fPol]ebFoe ZLabe a | = I2ake] A) Mel ieebe, 4]914]vl Ala) ASS 7) hos4a] Uodue Wade Seqa, Ae dw$a NOE AoEae] Aw. ASR,~,+ op

fz ego] ups AVM] AMS, FAS ADWe] JAWORYE] PAs A SH ga] Ass}, WYso] AD AM
3} ANS alae] apy ary.= an

HAe] of =. alAl=, PPG(photoplethysmogram : 484-%) a4], GSR(galvanie¢ skin reflex : YE) 7] BkAPA)) All],

EKG(Electrokardiogramme : 4/4122) 414], SKT(skin temperature : 3J42-21¢) 414], ECG(electrodermal activity : 3]
VAL 7| 72) AA] TE 721(Accelerometer) 414] & O]& afr} o] Abo] cf,
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Bodo] pS Va VS AS AAS,aSabs] E7bepoll AREgsa, LA Se

Aol AAW FH YS ASU YH ofep supe] Yep Hach,

B wo] oes agabe] nA as alade, Hug dase lade] 4 dal AS AS alAghsp eal Bal ways.

BASA > Mo Holy Sears ase: AS7] 1a AMS vy] Ve,

Bode] PE dal se ASAAWS, Adel de] PSI, Fe dowd Vagowe 1H AY ABURLS

Agee}

Bwdo] ue Fos Agee] laws, dal ASMGAlawomye] pales aH apa daa] ayes Sepo|uy

eee] dz] So] =~] HS stelstu, dls} ela] bed, aS7) 21a Ans aH Aba Amo] ages =

Zo]s] MRIS oYal a,AS7] A AM eye ASYL Hele] MBBS zy wal ar}

BPM] oe Agde AME, +e] Ad ae ee Bal Ales 7) woSA ee aval las] 4a &

weNd4, 7AAIMS MAAS, A81S FAS Aste ALA oe aeey.

Boye] eS Hus aswe AGS.4 dal As aS AGOeee] FUR SH Bal ASP py Pals

a,4 dal deaS lage] as dale}7d ee Aa] des daar.

wba) Fe Selo ube Cherie] dal AB os A] sah, zLdate) a]u) St AS7] 41a Ali sh glassUH ZlpabelAe sabe] Oe A ae Hea Leavy dastel Aube azete| alzabal ul Zoi) 7464
27 IRS PL AMPS, 4 Ya AS AS NAMBye] yA PA soe BASH Qa dws pagqe ya

ale} we] po}, AA] Ay Pe SYS Sal ay LAA See Fala, AS7) 7a Vel eaeE
WEAAS SS] Meo] He] MBIMS FH AsHS MENA AL MA MIAPRS, 19QU, aLYa] ASS Ape A

Aes}, Aula: Soe 7GShL, yal Bal NAL AA ALES}, AAW AM SPY] Pals AAS
7) MO.APBAYGY BH WYRE AYN] PE ABST apo]

te

tidalnie aol, LIM WIA ASE inhesk Aaabel a dae Qassbol Selatan, AA Ws we as
wea gabe] APH] st =e 7) 4 Ot Hee AA) 2b Oo et A SETH.ot,:

we
of HS 9)
2.x

2 Mgo] PE Ale,Washes Baale AS aly] WPS Sebe|M seaee] Aalze] ge

aha, ae a

|

aa, AA) VA)SOM, AS7) AI AMS Sebo] BPS @ Vabw, HAE Heo Begs

Jere,

 Boys] we ES Seo] mS AayaAS alselts ays,Aas Ap baa aeee) Haye Waste] als

ae Sal a4e.e] Agee] 4H] 49] 7-9 A 7B 4 ABS Oe GAs, Aas 47} 71S Ad Ae 7}

he Agate) AMA] SH] eS 4aAISA elo], Hus Agate] »JAueow aval: das}, ye] al al

8 AS AAs] AG] Saulel dal lea delael wal Bal Weg Hele Agel AAWee aoaeh

AS, HHS Awe] NAM) gala Wal Ass DIAS 7oe WAM] WAS ase PAS Beh},

Howey ol] up Aske] AlW| AS aSses VAS, FAS Wake] AZo] 4/34]Bl da) ASS 7) yow Apezpe}

a4 ANS Agate] Se] ec}

Buwao] oS AAale] AB A= ASE UH He, Sus AAs AAzHo] S34 BaAszestAaAytAaAnes

safe apaoleh. hataaniaeta seta aston Fateh gare AA ama9
Az A 3

Howie] oS Aa] Aloe, 4 S4584(PPG : photoplethysmogram) *1&, }|4)417| SFAZ](GSR ‘galvanic skin reflex)
Ale, AIA(EKG ‘Electrokardiogramme) ALS, B]4--2E(SKTiskin temperature) #1, 3747-417] Sb-E(ECG :
electrodermal activity) ~)@ S6t: 7}4(Accelerometer) 71& FO] a] 1} o)]4Fe] ry}.

»
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HO aAM ALMURLIE see ash, HOLE del A abe] a) ALS ogywhoaysal

eea ag bal abdelse © beln) sense alalsle| shea] ols Seles, a2] fo} sl4| toad, 7371

Aja Apa StH APL Awol] Pes Sepo|e| etsGaoGasp, Sz] Aa Arh ae AW aval al

PIL Seely MSs Agee Cas, FS Aaa] Ave] AS7] AA AM eye] PANG Sepals
BOL S2HE Ma] sHS Gas ve] Heeb.

waa] ube aaehel Mm AS Aah WE, Mad VE AS Alawel satel sl 7tslol VE, Has Aa
ABO :

Al

 
eH Ugo] us 4) a2] 492, Aste] MHZ} Abe] APS Ae He Va) MSs 7]wWos s|Ab He Ae7thAl

4) 2] Sg se 2] sto], 4) Al YS /al shey,

Bdge] us agate] AwlaS aeehs abe, 4 da) Aw ASA Agoeye] EUs SHS] Jal ds}

Al palsy, 2} Aa) le AS Ase] aA ls] S7} 7h ee Aa) LES Age: Gas Veber.
me  

 

Bway] eye Sao] oSpes] 8a] As AS Alaa}, Osea AM 2 aS) 22 AMS} ASS aS

Agate] ALAS] AA] A* ays BH, ARS4b7}sate] A Bol] Bsspo] A Aaa] APH] Al] ZEA Se, 4b) Abbe

BE] |e 21g ANS SSeS Ash, Zlogate AAREY] 7) et 21d AMR Ala) 72] Sipe] WS 4) 44/8 vals
oO] Alepal, APH) A METAS Sse Uae, 4} da AS Ass2goeye PA SA waoe 4 STS Bal
AES Pree Gas}, Al S4) 4ow als} Ala] Ass), 4) 84) S 7] bost APH] sigeoratel|n>} aad a
HE Aso] 4a, GAS yapehy}

2 Ego] oS FAS Asse] ANAM ANA AS Ye, Pa zle Pag Avs AGMa ANS PACH
= 414/24 oS SSeS GAS, AHshe AA ASaS Al 7A] asses Sep] Hy] =r BWo] AZ) zo] WE) Of
BS Boles, 24) Zo] 4] SO, AS] 4) el 4) eB ecole =RUS 2 Asta, HUE Ktoly =Pawe

abs 44) she FAS Cl west}

os 2Ao] mS Age Aa A AS AAW AAS As UMS Fee] Able] Ae sry.

S12 BS] ves a Aloo pS Agate] AMA As alae adep] ya Ss ever,

= agate] que aS AAWe, chpze) Bal Se AS Al2-100), 4 Wall 4

AVP AAyy Fy dye A,2a(2002, Hq 2 dzstel 4l2-4(2004 eget

2] 2 4144 (300) 2 Ase] 4400S SeStr}.

Fs1 r&tet

 
AY ABBA] AM(4OOVE Ab} Ve] UD Ba Aus BAe], day AAS AVa + le Ap He aA

.© 7) Us} ASS, AASbo]et Asse] WAS Aesth. | Agdwe] AAO) A “332] AVR] Aol] 7h SS
ARAL A Ba Aa Sol] oe} Zh] eS AYE] AAAS 48st, WS AS42] Fue Adee Aaa

(200)2. Aleafo], izbabe] an] 2a]seth,

Jaeadae Aa ad ad AMA, sareeeave wa, ave aeate awa Fe] a7 glen, a

= So], 12 Ae AMAL ASa}o] GS, MMH, aS SS WA So] Qs opPS gears au] rely, ApSay7p Wy

ale uA Asha, ABte] AM (400) AhBAhS] AR, YAaL SS] hol] wpe} Dy MS wah abe] she}

a lt Uae AANS Aes, AaAaaAS AS He ME AMA Beasae]AS

& Fa) away

‘ON,

4h Nal Als. AS AZ C100)>A}Abe] ela) KR Kel] FS} AAS, PSS S WA PE] B21 Claes] Ba] as

= ASer.

]0
Aya Ya Als AS AIAM OOS FA SAYA oe Ya] ASS HAS Asse AAW202B ASS +

eet ea S4l AIAG 2 Ae] e4l BA, BAPA(Bluetooth) 4 Way, 2]-L4] (Zigbee) E41 WA) Hie 41s}

(Radio Frequency Identification) =A) BEA) Bo] ARE= + gh ch.

‘||

4% 

HS date] 24(200)% 82h} Hol 7hs she], Zp A) AS AS ASCOLePe PAYS Ba) LS

} BAS BAST ASA} AA AVY ANASear.
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dase] AM 400 AS %asta A129 (200)2BAPE] AES al Heol obs Abesre] AG Wa AMS 2s
uw, AG WA AMS SlAtol al weslstoy, SlAbvt as ARSboll al A erst ZVate] “|e A Pobe, Slats] <ldate}

AS ABA] HB esate] A122 54200)Oo ASSETH,

A=7]218b ALM COOKARSAbb ARS ShAF al Ale Sp A)ASCO| ar7] Teel AMOR Aye] Mt
Su Me J3] Ves apes, Hus Ase AAT] WI dal le AS 12009 42] wes alee

a

Al 1 Ale ob al Als AS ALAS S A st7] 2] eb So] cp,3

2a 2 tes] al aldo] gS wes) 3 Aa] as AS AA BYC100S =| t Aeoe, 2 Use 2s BH alls

PPG Al7p 4S at, 2]SS] 2A AVAosST Ae] BMSI10)0] 24) SP], PPG alls} ofBt 4a] Be

COS A71428 Ada.

 

Abe4b7t Wz) al AS AS A= AC100)S 7b] 7-F A, Be] uae] ASC ol st, PPGele} AA) AS
<7-ey2] Sb SES A+) She] PPG WA] 41SS OPHST Ae] BSC1102 41Sha, OFT Ae] 2S(110)2 PPG

Ala]SS Al SA aA Oe Hye Aete] Al 22(200) a] ASSETH,

24to4S27 44 BS010)2 UP Ad Sa a4 (4S So] Weepse PHS > gic SzZbo) tPA Eo, Pal &

Al upAlo@ PpG Aa] ASS ASS F YS ArH.

 2Qbts Bw] a] 2 Aloe oS Aa AB AS AAS Aas] Ye Rl ep,

2a FB Bao] a 2 SAN] GS Sale Wa] AS AS AA ACLOONS AS Ale, Be] 2 AMS BA] at

AA (galvanic skin reflex ©] 6], GSR) 4! 3) AA), 4) 41S(Electrokardiogramme °]é;, EKGt) 4! 3}) al], Be
(Skin temperature ©] é+}, SKTe} 4S) aA) Se] SASF, UW Aw o]= AEA) 2S(electrodermal activity °] é,
ECGe}yh4A, SKT Wy Se) Fable,

dat Ye] es]ado] Ad S37]2] 7) 44] GSR lA], EKG 414], SKT 44) Se] BAS, Aa] NSS BEB spay,

MD Ay apo] AVA] ASS UO 2|)S W429] Aes ASS ol] FA SAl WA Oe HB Aste] AAA202Sseo z|/a Ae] SSS 7H] etry.

we, abols ASA) Val ASS FS APM] DAH Q009% aAsehs we Wa Ls ae] AAP we
o] ADS 8£

e]PR

ole] et, Fa] B a AL ALS AS AV CLOO)E ARB47 ES) Aba SP, Ud Wel] 74E) = ECG al’ & SKT ‘laanECG #4] 21% 2 SKT Ya] ASS 42ls-o] 7/8 ae] BBe ASaha, U2|2 42] MS2 ECG Ya] AS % SK
Aa) AES FAs Age AAA QONLS AS Bary.

gk, ALSA) 7} SHY Val alse Al A] 244100)2] neabs] GSk AWA], EKG 4A], SK'T 4l4qeo] akg) 7}2]BHse 2tea, Wa) Ale 7) 4]44 VES HY, GSR WA, EKG 44], SKT 44,52 GSR WA] Ale, EKG YA

&,SKT Va ASS 22) os,Je HES FH, ox|4 4a] Fee ASsy, Uz)4 Ae] PSE ue bh
Al 7>94(200)2& Zp ala] ASS 41S SETH,

 

ES 2H BH Yas] 43 alo] GS Aa als AS ALES Ags] Fa Bort.

Beck Bw] 43 ado os 7 ogg Ba ae AS AAAoojs VAs Az, FASS Ba As AS
Al ABS 24] Vas] HAYS Bese 74AlCAccelerometer)s} e14] 2]8ell SKT 24], EKG 44] -e0] 44

=v}.

= PEPE LEDC 2)
ES sen] ee},

Sey Aa AS AS AAW AOS 24 PH ade were

of, PSda] WS ol WAH LS aahob, appa
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ASSAL, SKT AA, EKG WA 2 ZF EL 18 Jo] FARO] ASAOw MAM = YO, ABA} MESS ME
4 -Veh al 1k Ns ALODE 18LB 78.2871},o] ehat, ST ALA], EKG ls]eaalse AA, Le

Sh, 7Heprer PE] Ale2) AT AOR HOA A zabe] Al 2(200)2ASS ajo] PhO AWAYS

ua] Bch,

82 Bg] wale Bola me Hus Asawa] AWS aaealy~
:
4 BS we wo)rt,

47S 3S Axes, 2 Wo] oS Fuse AYSse AAAS FA elejsol2#C10)s,EAS Vesela

4(220)3+, #4 4(280)St, AEA(240) St, 414250)St, Al (260) a ete},

37) Al SIE] so] AC210= 4h al] AS AS AL C100)2-E] Adal) Ae 44) ETH.

37) HEM = DEM APQ20)5 YEMAS SA AS7] 4) A AM(300) B ADGA AM 400)S ASS, ASr7]

x) 21 AP|(800) #4-E] Lebo] h] Sees alah, AYE) A1M 400) eee] gale] x als Haleta, dal als

2g ye Aas ade] AMO)Aes.

47) AAC2405= tpae] 7] HES TH ebHy, A)-8 ab} AH) 2S AG spat, 7B Ad AMS WS HP Wes Arh.

37) AAPECSOxeADE] A 40DSFE] TASC Asahe] 414A] A HS Asabe] AIAG C200)¢] Ba] alsSessa, Age 2) aS 7]eoB AQ a= ad da Ans 4] Aer}

| 12) ye QS Asha, gLwhe (230) =. #ef s-o] APBapo] a ZLge] A] a] ASE APB SCH, Te]

AOA260= 414abe Aaa BL AN Al] sate] AA (400s ASsto], Abr} AG abAle BH yay alse]

He} Adee AAS VEE > gl

a7) Aol260 FAAS Va] ASS SS EAM Sa, Adwe 4) AAS}, HAA YA] ASS Blot BES oO] y
4 3

weae dae

IS

= &i

  

seal, al ae AS A008 A877) ABabo] aad shel, dal als AS AAMCOOE seat Ae -aw

CURDS FAS AGMe] AAWOSS Asses, FAS UAVAAM(200)4] aopPQeo}S WH AVY ANol

aeese Sef} strate] abalsjo} alto] 1Sela ol Fal alalso} alBed, aay) 412 4100)

AS], WH A Avo] SSS Espo] BVIWS SAT, Eepo|y) Be avye] Pay, Hay Beoys

Aiba Axlsjo} ha Wa Ae oS aeahe| FA Wala sy) es alge

de Ege] ebay etAledo] wpe Asate] ApH ale aAue] Agate] ApH] A SES Ags] Het Sek
o)r},

ay) 4 Aes, $1000Ae] Are4h US ASee AAW QOS Sa Asee] 441400Beto] A

ate] Aula] 7}9leta, dake Agate] Au]Aeeba, Baht eee 7B ds das Asap, Sabe

abt FA) apAlo] Dee Aly) 2S AAs AW (40044] AL@epa, a4 “TNAO0) AL-& 2b7} AlSpE Vu] sh
AWASS Fae co] Gest vend ANS fos aAgae JAdQo22 adele] aye asus ay.

ol So], AIR] A007} AS At AMA, SH BP M/A] AYA, SYy Agee]A Se asses

AG, MRAVA, MA, AL SO] VY PPS MLS WH AT ANAS Pepeapy ana wey PA AM
=

AE PREPS BASH MI] AVA|SS BA ASA, olejs AD Aes AH Ae] BH] Dae]MAS AS

ALO] WS, MWB, ALSO] AY PHMWA + Qe ys] MS MPS + YOM, ole] gs WHS opps] yrvtel wep wa

So] 424 A]Ewsho} Ay] sel) BD F eh. re]tA4-8 ah ALS AH] A abe apa ad ae

HL Yeo] ape} 4 gah] HAD +> ae

|, SLOW AoA, AAAe] AA 4OO)E ASAE ASSES AH] Aol] VAAyH]A MSU QA, Bs AyH]Ae] %|

ANS FS Aste] AAB(200)2B ASEM}, fol] ue FS APs] AAA (2002 FASE BBaw

sl| SA} ARE ALA] ge.

ALS Ab7b Bal Als AS Al 229100) lal] 48 sh, S1s0dAalal Bal Ale AS Al2C100)ae AR a

(Ez) A URLS Fs Ate] AZVOONLS ASA.

-11-
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12748 $1408 AA Ss Atte] AAzA200S Bal AS AS 4) 24 (100)2FE] Als af ApH Ano
UE. =chop Re] SeTo] AA] E)O QeX] OFS Ssletc}. 7a t+e SISOYA AA] FAS 2sze) 4) 7A202
Expo] Seaao] Ae) yo] Wz) Pow, AS7] z)2l AY (3800)HHS, ss ay a ALS. Al A] 2-4(100)2] He}
eo] 2aaS 9 A Str}, oa] meh Sl GOA al Ay AS7| 2)9 AY CB00)= Ba] Ale AS 2A] 24000)2] 24 4S
48H] atesSepolh] Baye Fs Agate] VANC02l& asad. 24Hos Agate] A]AUC00)
& AS7) 239 AYGOONZBE FAS Ceeoly) SBouwWs ze A) ary},

aba, ALS4b7} 2ete) AA (200)2 AARSE So VRS VA] ASz AS 4 ~AB100)2 H7R SRA AY A!) OC]

st abby4) & Ala] ae AS AZAR OOO2SPE] Pee aA Al] ashe voters Zee] 47) 34°Q2] How, AS7) 29 44300234Erbe 2Baas Asabo} z= Baz] Sr}, Hs, cps] Wa] zs aS al
A900)2E] SUE Sips] Va] Aspss Alas Aa] As AS a] 2599100) & AAR EPAa Al
& AS A200)27] Ala)2 AA ASS Ble] apg + ale.

°°], S1I7OU-AloN A 4 Bal Ae AS AIzB00)S BAS AAS Sal aBe Ala) Acs Sqe agay zaza
(200) 29-4 ASsry}, 12] S1s04 AAA SS UP?se] AAA COHMS ASze] AA4OO) BBE] FASE 2) 4 As+, Z} Aa] AS AS ALA BoDLBRY HAGE WA] ASS HA SOF pt Aa Sb ALA] 2S Al-S Str}, YS
Oo], ALB Ab7} 4 ZG AH 2S ALAS AY, FAS Wal Al Sol] abe} Sa] AS Aap Sess], HRSA) SS a

a
° Tt}.Ase, aL g ab ase Aaa z be my-o

2a He S190t 4] HAS Asse] JAMO Abezr) Ae et AH) AS alee sys VISE AS AG sh
4 Anus} la)Ss AS 428100)9BBr] SARE Ma ASS AAae V4400)2 ASH. oO} aj]uke} $2004)
Als) Ashe] A1A 400) F714 He Als ee A Adal] Het ASS, SlAbel al Abete] As AHS ESI

Sal, A) 4A |S 7Aslstar, S210AoA] 4) 414) 7}Alesha, aAlel 4) 44|8 Fe zZlase 4)7-4(200)22 41at
th. S, SARs 44]= zbAlo] slap a] zkel, Azbete] (400)23e] ALAx9] AZ} AWE: Sl ehapo] xp-@zh9] 4

agga. Ae) ARS AVS AVaw, ADB AMMOopAPAAAS WASP ae, areqs 2A4e] A]A Hal] alespo} AZ] 2) 2A) 7) Ade] Es} m= ary,mn
:= on lr Co ube o] nba] et SA ool wpe Agee] AAS AlSse WHS SO o7] a SHAS SMe].

al7) 2 56S Hes, S30074] 4] AhB4H] HS 1Aste] 4] 2.48(200)2 Bal AAstel AAO Beate] 4]

u] 29] 7S etat, Ase AY AS Aes] 4)-8 2h9] 7B aa ABS ASS.

$3108 Aol] BARE AMOS ALAS SSS, WS ASS] 7B AD AMS}, AMS AH] Ao] ope WB
|AAS HAS ADM NAMQle ASAE. S 2}G2H= ahAle] MSHS AAS Adee] AMOI 4

Aeatm, ABM] A400) ABA} ASS ANAS} A MAGS Fal seu] Bag Beg Aww 7B ay

Awol Ue Age) 4 IIS HS UAW] JQ00)2.% ASM}. YS So}, AD] Yy|(400)7) AS Aa

Ans, SF ash wet/aa] Aula, dwa Azle] Aula SS aseks Ae, Ababa, ale Bo] slat

VE wbaas AG MAS AaahMS eA Mash Pe AAS eeu] daw dae 7) asete .=7 a

& BA) ale at

S320cb Aol A ARSART 48a) Ale AS AIA BOOS A394] ABS LAY, Bal AS AS AARBMA00)S DH ASABCURL)S Fu ads] A8002. = ASS}, 1c) A $8308AA Fue WA] ee}200)2.shal Al
SAS AAOLBRE FASE a AHL Ao] oS SeepolA) MeTo] AA] SO] QE4] 4S Sel Ste},

24 os S340oA] Ha AAse Ala(200% Beto] Maeao] Aa) e°] V4) SO, AS] 24) 49 44

(300)0] 24 ape], as Wa] Als AA28100)2] Bee] Bouse 2gear), aye A) 2)ACO)
Aa ale AS AAHC100)2] 2H AS Ao] AW SSE Ceo] y] SBMS Fuse Agwve 4JzAHOoNlLB Ass
t},

S850A] oA] FA Ze ee] A172 (200) AS 7] 4) 1 AT (S00) SARE] FASS Sep] eH SAS Zhe 412] st

t},

— 1?2-
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aA, ABAb} ARE] Al 7=HI(200)S ARES Fol ASK Ba) VS AS Al?400)S H7PB AHS YH AA) of

of wpaEA| ALA ALS. AS AL 224100).PE] HALES at APLLol] SPPes “efo] a] Sw Tye] A213] gh o}

gl] Bowl, AS] 21 AM (800)ape] EHepolaS aAeabop aes Aa] Bey,

ee Fe dal 1s As AMOMesie Fae SH Gal der Gals Geol: aa Le As law
(100) # AIMee Aa] AS AS AAWLEE FAYE Wa] ASS Helate] Sa F ale

ssoodala] 4 Bal 18. AS J2MOoe Vaal AS Gal dlsAa ASS Hal SA aoe Hus a

Zaks] JAW(2002= AeA, Tey ss7ovaA] Fas Wsate] Ale (20S zlse] 214] (4024)

alskte 2lalalsh 2 abaaz 8 4124810008. .504) 4Fade Ua Moe PAs), dd del Me ove,

2 VA AMS SeAse] Op AGS Wale AAS aeaeh |S Gel, Oaag ad qe dae

4%, FAME Ba AS Pe} Ma AD AMIRM, PM) SS SIA], Heap ATGS AGT F ISH

alt},(au

a Ue S808 ASIA Hubs WIA AMOS HEAAE AAs ATE abe Ase As a

da Bus} Ya) 1S AS 1-009SHY PAYS Ya) ARS Awe] 21M 40) Aeetch, ole] cfs} S390

ajo] Zeeks) 4] 400)= F714 sehg Abe alaal aah was, else ALS are] 218 BEE

haha, ADAG VA, 1VA7 VAI, WAG ADAS Hels ave al sdooee Asarh.

%, ARS FAS Ale] MSS Al zho APM] A100)SALE] AGA} S| AG Pos Assi Agape] AG Ae

SAHALG A WES AS AMabT, Vase) AH Gooe svt Castel AS Was Bs, Adee

FUR W9Ae] Alaa] espe] APwe] a7} PdeEs Fy,

abel, Babe o] base Apel] eays}el AA] aljel] geke] -WgstBorp, Bo wbuyfo] vhs} ola] Ylofrps]= Ble yy

AA 2] 74)Be] SPL Slr}, eR B wry} ets AGA Aa] ola] Feo] BalaalL ebay] FH

See WAT)TB ofye} oe]BaF] Was} TSA aso] Slay -Valzjop Br.

 
 

28

J7|% ups} We], B wha AB2}7} Apa] aS alate] ATH) Ae AES pe gloomy, S|AbSt AS Alse7a4h 73 ot= AG ARSel Azate] 2) 4lAle), AAba S 7) Akos yelsjel dzatel 7} 7s4 Bory, A}-Q 2zbe] aAbel

SAS) Ne WA AS AS ADSwe], Bay, dels} GS Ve] Vee Tayo]4 PRASS ASa

2B,S29] PS to] BAS AAS EF WO, WS YAS BA AWE SH AYHSE > YE HA) Wey
reek, ARS47h BS] ed Val Ale. AS AAS eVthe Bebe Bee] AA) spe ele] S4] Bal alee at

RS SHt7b ATH.

 

S12 BS] wae Aree] UPS A Gabe] AMA aS AAMS Adey] MSS,

Qa Ugo] al 1 Aho] oe Va] AS AS AAS Ags] Ag SM,

abv B wg] a2alee ys ga) de AS AWS Bsa] ie aw,

me Qc BWV A 3 Aloha pes Va AS AS AAS Agsp7] Ya ww,

32 Mg]hae aloo] uPHAR AI] AAS Asp) Ve BSN,

tf i ‘Ir ri 1e. oh Je. =ot,
~ ch
4 e Alaa ue Aztabe apy] ale aAlaue] agate] Ay A SSS Ast] Ht SEE,

SE Ee] beset AA) ofa] ape Agee] ANAS alesse WHS AVs7] Wet eek.
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cen] 9 eel] yet Pee
Pi of, Vv

100: 4a] Ale AS 4124 200: Fue Agate 42a

210: Al QE He] 27F 220: YESS Ve] Fe] 44h

250 : A260 + Al o}ap

300: Aaah] AH] 400: AS 7] 21 AY

aes gad

 

 

 

300

100-1
AS

La Ae
Al, Aal AS
WS ALAS

200

.
AAS aw

2 ae] AAS

™  400-n

400
Aln a ALS
AS AAR

a2 el 

 

 
PPG

—- 14 -
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ECG 1 GSR 2
 

 

  
    

 

 

AALS HS

 

  
A= SKT AlAd

—- 15 -
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dal ds
AS Ala

#

 

 

Pod

250 ?
 

 
 

oleHOA   210 220

ra We awaelo
Vole ole{m[ol A 

Fas Uz ael Ave

 

   
 

100

 
= $120

 
  

Ma Al 3(S170)

. AlH|A AS|~si20
Mal Ns BR AAD Be Bs($190)

 
wie] 7B Ae ae MA(S100)

Aju|A Zene w AAA AS(8110)

DF 48 8S AS(Si390)

 

300

uz wal
Mey

$140

of2 Eatoly|24 (S1 50)

S754 10-2007-0061122

400

ALA?|
xia Mey 

 

Eptoly =sey |x] 21($160)  
AAA AA

Aas A/a) 4S(S210)

 
$200

 



977

S754 10-2007-0061122

 

  
 

AbBAhe fet AfH| Aol Jhe) Sta,
Flt Ze el Mes $300 
 
 
 

 

 APSA] Jie UZ Beol, Mew at
Au| Ao CHE ZZb abel AAA HS 

 
 

 

wal Ale Als ALABO]
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» BIOSIGNAL-MEASURING INSTRUMENT

 
& oF Abstract

= SSTE #a/ As 3a a MSA) FSO] #S The measuring biological signal apparatus according tof= BM SAl(membrane); 49| BAl SAS Ad SHO] & the present invention comprises the information controlRIG|O} AWD] ASI 1 SES Ltae DA ARC: AI meansit is installed at the second side of the bracelet
ZN) SIO] M2 SHO AX S|D, AVP] DS AAICH estO= member worn at the wrist of the user the supporter: br
O] Salo} ANI] FSS] H2 SAO BSL OS Alia; g!©acelet member whichis installed at the first side of the

AHI] O|= XiXiCh1 ose > 2] = 2K Sto} AKD] &=SO} wl4 Dracelet member and supports the first side of the wris- 2h] Y2|S MBSSbD, AbD] At t and it moves the supporter and it senses the movable
ASO| 2 =o Zo] We;eh Al support adhering closely to the second side of the wrisASI(Predetermined) teconstant) = 0/ Salo! At| Ss t and the distance in which the movable support moves

©} @B =o#(Radial Artey) “©(displacement)S A&I and it produces the distance between the second side
xe 74\04 ACS BEStale se ExOe sic}. of the first side of the wrist and the wrist and of produ

oH 1 vores AH) A soneu = cing the radial artery (Radial Artery) displacement of th
SH SS, SACS, De SS e wrist using the constant chosen with the distance be

tween the secondside of the first side of the above-m

entioned wrist produced and the wrist (Predetermined).
The pulse wave, the pressure, the bio-signal, the radial
artery .

rr

Ci # 5 A(Representative drawing)
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az 1a:

AEE) £50 SCE 2M It(membrane); 47) 2MSHS M1 SHO AAS AD] eso 1 SHS xno
ODA NAH A] SR SMS M2 SAO] SAG 0, Ao) wv
AAA #SHOS C|Sato A] ESQ) Al2 SSH Bare

= OS NACH; HAI) OS AA CHI Ol Sst A2S AAS
Of AND] ESS M1 SHS AD] ESS] M2 SH 22) Wes

Bola, A)| Bet eSo 1 SH PAD 4SW245
H 2tO| Helet &Ael(Predetermined) 2t+(constant)=
0] Bato} AD] SS) @S SH (Radial Artery) | (displac
ement)= ABoS Ae NI eee TESSo= 2i Sa;0e
Ge HA AS SS ST

     

 

aa 22:

MISH AHA, 22] ABS Seats 0.1 LHI0.2 SF Lh
Oe SAFES SSCS Ge SA ANS SS SAA.

Aaa 3a:

MISA DHA, 22] WS AAHE AES SS ANS TS
Sa, A19| EA ANS) ES SSO Chet A] ASS) 2S
CLO} IASON ANI] Bet HOY FHS AI] ES ATO] at
EM} SSO| +HSI| HS AI| VS AACH W Ab 1s AI
KIC} 2S] H2| &| ES SSH OHS AVI] ES AT) w!

130

Scope of Claims 

Claim 1:

The measuring biological signal apparatus for
comprising: the bracelet member (membrane) worn att
he wrist of the user, the supporter, the movable suppo
rt, and the information control means it senses the dist
ance; the supporteris installed at the first side of the
bracelet member and supportsthe first side of the wris
t; the movable support is installed at the second side o

' f the bracelet member ; and it moves the supporter an
d adheresclosely to the secondside of the wrist; and
as to the information control means it senses the dista

nce, the movable support moves andit produces the di
stance between the secondside of the first side of the

wrist and the wrist ; and of producing the radial artery
(Radial Artery) displacement of the wrist using the con
stant chosen with the distance between the secondsi

de of the first side of the above-mentioned wrist produ
ced and the wrist (Predetermined).

Claim 2:

As for claim 1, the measuring biological signal
apparatus in which the above-mentioned chosen const
ant value is set up as the value within 0.1 through 0.2
range.

Claim 3:

The measuring biological signal apparatus of claim 1,
wherein the movable support comprises the predetermi
ned resilient element, and the information control mean
s it adheres closely to the second side of the wrist acc
ording to the elasticity movement of the resilient eleme
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2 = O/ S51 AD] ASO M1 BH @ AD) S29] W2 SG nt produces the distance between the secondside of t
28) HAS ASAE AS SSCS AE AA AS 3S e he first side of the wrist using the displacement of the
ql. resilient element according to the distance between th

e supporter and the movable support before the elastic
ity movement of the resilient element is performed and
elasticity movement and wrist.

  

Aas 4a: Claim 4:

 
omMLEGAA, Al OSAAGHE ASS SEANSBE The measuring biological signal apparatus of claim 1,

Gla, AND) SBE ARS! SH SSA Chet AKO]S29) M12 S wherein the movable support comprises the predetermi

HOH Bars Oat)! Seo -ee 49) SE ANY A| ned bolt device, and the information control meansit a
Ss) SSO) AHS) SS AD) DA AAC @ At) O|S A) dheres closely to the second side of the wrist accordin 
 
      

ACG 28) Ae] £ AVL aA SS GE A) SE AHS! Sg to the rotary motion of the bolt device produces the
A+8 O/SGAD) Se M1 SH @ aAro| $2! M2 8 distance between the secondside of the first side of t
BH 2to] HOS 4SGe 272 SASS te AA AS aE he wrist using the numberof rotations of the bolt devic
aA. e according to the distance between the supporter and

the movable support before the rotary motion of the bo
It device is performed and rotary motion and wrist.

 
 
     
 

az 52: Claim 5:

ALAA MAA, AD AS WO eee Ao] Asst ESL] A] As for claim 1, the measuring biological signal128 2 f)/ 32) 2 SG 22) Aca AS At’ = 4 apparatus in which the information control means multi
Batol A) S29 OS St US sSaz,A0 2S SH plies by the distance between the secondside of thefi
HOS AK] SLO) I, SECS AN) GB SHO gz rst side of the above-mentioned wrist produced and th
DAS] AZ] ES SACS FE MF AS ZA AG, e wrist and constant and it produces the radial artery

displacement of the wrist ; and the radial artery displac
ementis the distance to the position of the radial arter
y from the first side of the wrist.

az 62: Claim 6:

A LEO WHA, AD] BM wT ANOSARcCD AD) @2SE%°C As for claim 1, the measuring biological signal
GE A) MSS HH ASS SAE AA to; ZA apparatus moving to the position of the radial artery th
J) AA SeFASO Ao rire SoS O| SAI! Fst&Al e sensor meansthe information control means operates
ASS 408 6 Btoly,aA7| AY WO 442 A) ABS the sensor driving means using the radial artery displac

et At | ae Ss SH Hee OlScth AI] AIA SS = ement of the above-mentioned wrist produced the sen
ce 78fo AND] AA SES AD) OS SHS FAIZ OS sor driving means furtheris included that is connected
ADE 2B SSCS TE MA ANS SAA. to the sensor meansof being installed and measuring t

he bio-signal of the user from the radial artery and sen
sor meansto the bracelet member, for moving the sens
or means.

+
 
  

aa 72: Claim 7:

Nos] QHA, 43] HA See, 47) 2S SHOSSH & As for claim 6, the measuring biological signal
2| ASAE) HES SA ok= atl O|APS) CHD} AAV AtO| &=S apparatus comprising two or morelight emitting device
OF 22 BM BA NOMS SAAAD] AFSAS) AAA = gs, and the pressure sensor measuring the pressure of t

B
   
    
  
 

  

sS8S Sage SCl4g Haat QAO) @S SHO Gt he radial artery and the blood pressure of the user whe
S23550 A40| ASAS 28S Sette SS 44S TZ rein the sensor means measures the oxygen saturation
Soe AS S2°CS OE MA AS SA SA, of the user the red light and infrared ray are launched r

espectively to at least one pulse wave sensor: wrist th
at measures the pulse wave of the user from the radial
artery.

HHA |S Background Art

BYSS AAAS SA SAG Heacer, CS AAlst The invention relates to the measuring biological signal
Ae ASA ESS S 20/5 SMaA] ASA ESO! Fl apparatus, and more particularly to the measuring biolo
Ase 22 S4 (Radial Artery)S| SAS #X8salD, 421 @ gical signal apparatus it measures the width length of t
#3 SwoeSs aA ASANS MA ASS SaeBCeM, At he user wrist and it chases the position of the radial ar
BAO AS, Ltol, WS, FS Sa BO oH AS Sol SPL tery positioned in the user wrist and it measures the bi
SC Heda AssHA ASS SARS 4 OCS GE A o-signal of the user from the radial artery and in that w
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Alo
A a

fyFUAAA APO] Sa SRASE O|
Hed DIRS OP MSO] DS Sot a

| SHOE HS (Well-Being) HALE ©

“A 4 O(U-HealthCare) 7} Se Ore II
QC SH yeA HA AHE eS aoA HIAS! tea S| @! O| Lt Al A = Ad Z| S!A ACL HEAR ALS ee MSHS 425
= SAA? Sse SO0lFch. las Sb AAA BA WG

Oo] HEH, HS AULASOLE Stel, SeHel, AAS
He S SAHUMG CISA EG Fe S750) SAA FAB
UGS HAASA SA HaolA PHS + QC.

(
 

 
  

WS S01,mele Belle 2
AE SALE AND
Sel oS ASS
 
 

    

     
  
 
   

SHA SLOPA DIL} Oh eae zricl0 BH
Sale =o Aa2ee sf Qi, Ar) | gene Haa Bro =
ROIS| SSACS AS] HWOIL ARS A>
ICH

lest SUIAEA HA HOS) SHOES AM MBA SH
Lh 2H Ao] MOS SHE + USS = SUS “US
A SII} SICh A SUS! HT SA BAL SS eS A
WES BMS SHS PESO BA Al SO RD CHLIEM
SFL] JH WAS MNS Se 4 TS 4D ae

       

Q2baoe fees

S298 % (Radial Artery) 2
A, Se AUS) SAS PAE

S Asolombtshe S20 ae sichoh alerCh. Tedlt, AFB
OFC} ESQ) BP LU Sat SS HM 2AAHOlO A AFB AOC &
SQA9 SS S4 FR) S25 42 CSc.

at HTS =A=o
a 

 
 

chal,
SH xs Teta

Sch IS OSS, ASAOMIOFat MS CE
SlotAl APSALIF AS AAS) @

    
  Sh(OtTleOeSh FAS MAS OSA JIAU, TRG AUS Sa

= 7a ass We} SADE ANS 2S SHS het
=ESR2 SESi SS2aC] SAF Ge Act.

ay for being convenient and it exacts measuring the bi
o-signal regardless of the sex, the age, the weight, the
wrist measurement length of the user than the everybo
dy.

Recently, the ubiquitous relative technique which is
one can be applied to all fields of the human life throug
h the whole industrial world among the issue held in hig
h repute. It is highlighted as the technical field which r
ecently the ubiquitous health care (U-HealthCare) espe
cially pays attention due to the well-being phenomeno
n. The ubiquitous health care everywhere sets the chip
associated with the medical service or the sensor up th
e living space of human. In that way the ubiquitous tec
hnology in which all humans anytime and anywhere nat
urally receive the medical service the provision is mean
t. According to such ubiquitous health care, even thou
gh it does not go to the medical practice hospital from
hospital including all kinds of the health checks or the
managementof disorders, the emergency administratio
n, the encounter with the doctor etc. it can be naturall
y implemented in the dailylife.

For example, in case of the diabetics patient, the belt
Al for the blood sugar managementin which the blood sug

ar management program is mounted can be put on. The
blood sugar sensor adhered to belt from time to time c
an check the blood sugar of the diabetics patient and t
he insulin amount which is suitable for that can be prod
uced. When the blood sugar of the diabetics patient is
drastically decreased or the blood sugar is enhanced th
e blood sugar information can be provided the attendin
g personnel with through the wireless communication n
etwork and the attending personnel receiving the blood
sugar information with provision can take the optimal pr
escription according to the emergencyor the dispositio
n.

In the part of such ubiquitous health care the dailylife,
it has the hand-held apparatus for measuring pulse for
without any difficulties measuring its own pulse wave.
While the hand-held apparatus for measuring pulse is m
ostly implemented in the form of the wrist watch or the
bracelet and it wears the wrist in bed and it goes to an
d from its own pulse waveis without any difficulties me
asured.

Generally, the case , and the pulse wave of measuring
the pulse wave through the wrist can be measured fro
m the radial artery of the wrist. Therefore, for the mea
surement of the exact pulse wave, the operation of ac
curately grasping the position of the radial artery of th
e user has to be preceded. But size or the circumferen
ce of the wrist altogether variouses at human and the
user the radial artery position at the wrist is altogether
different from each other.

Therefore, according to prior art, the user moves the
sensor to the radial artery position of the direct oneself
so that the position locate the different radial artery at

r the user or the inconvenience and many imprecision be
come a problem grasping the spot where the signal whi
ch is most exact is the pulse wave measured in the nu
mber places after doing the measurement by the radial
artery.

Page 4 of 13

981



982

Ode Stk I S0l OE SMSAAO! Chel, APSAU
 
    
       

0), aS, 3 SI), AS Sol SA ROl A ArSAS| SSO]
FAloh= 2B SES AMS SBolH] USotO} LI) Arar
S) SH MSS a7| SS SRCSSE #S}5| >|(aS = Zl
Esa As SE AAS WHO] SPeD Ach

SAO] CHES,

eeiewesHAS

ASH &#29 =z 2)

+4=(constant) 2}
StH DpStokod At? |
  

Mee, Ad Fil
APE AS! Al al
Hl KRALS) ALR
QLCh.

S A023 neoeee ENBOEH
4 Of] AFZE GO| we SCH 2l}sta & statS= SUS 2S 
 

Jit
by

Ue oImn
ic

ee
Oo

qtsa> Ke(= ayytoh yO >Q@
Oo > to[: fz

|0 rir on[= —>=a 4}roe &NyJit iu Fo I

a Eg“Ul
nd ab©

> to 9

4yygJRa lo= cAW ad= riy0%om& ge=(0b= Hl =toe HN \oMWJI yHud 5FE ~Io
id

°
—_

2oH> >=9 >uU
qo
>02 jot

pe0s~fn onyo 4
Oo

on
: 1@OwS!poJSAr flo2!OFon

4 300 a

aah Z2o| § Boy © b| = : JE! ALAIOIS! Sol] SIGH A oF

LU,HBS s/oAAHdl HHS S Re OIG,
Wao) SSS ZO SAS TAS IA Taye ol

WWE SE CSAS QW HBO] SSIDet, =
2) 84.44 F TEES! OF

OtG= AAP] oH

 St

Al=>oO
0

 

ASA Al

2SS Se YS Sei ISS WMS FO Chee

2A, ABN ES2 3 40/5 Sat S ABEl(Predetermi

22  
  

 

    

ned) 4At (constant)2} Bory Aol 2=9| Se sH4 Fn
2 BacTStoro At] Ar SAe| Ha ASS AI SSS

kOeSE BAHOEM, ABAAAI ACY Are QLO| +SL} SC Hejsta tS} Hell AA ASS SSS A
Cz SS ANAS SB ASA SIS ASSHOE
Ch.

According to the indication of the problem according to
such prior art, the development of the measuring biolog
ical signal apparatus for accurately grasping the positio
n of the radial artery positioned in the wrist of each us
er to the age, sex, wrist size, the weight etc of the us
er without the correlation and measuring the bio-signal
of the user from the radial artery is requested.

Summaryof Invention

Effects of the Invention

According to the measuring biological signal apparatus
of the invention, the width length of the user wrist is
multiplied by with the constant chosen after doing the
measurement (Predetermined) and the radial artery
position of the wrist is accurately grasped and the bio-
signal of the user is measured from the radial artery. In
that way the effect that is convenient and it exacts
measures its own bio-signal in the physical condition of
the user without the correlation than the everybody
can be obtained.

Moreover, according to the measuring biological signal
apparatus of the invention, at least one optical sensor
in the sensor means of measuring the bio-signal of the
user from the radial artery, and two or morelight
emitting sensors and at least one pressure sensor
radiating the red light and infrared ray are included. In
that way the pulse wave of the user can be measured.
In addition the measurement of the oxygen saturation
according to the absorbance difference of the
oxidation of the user and reduced hemoglobin are
possible and the pressure of the radial artery is
measured through the pressure sensor and the effect
that it moreover measures the blood pressure of the
on-going basis user can be obtained.

As described above, it was explained by the
embodiment and drawing in which the invention was
restricted. But the invention is not restricted to the

embodiment described in the above and if this grows
up under the field in which the invention belongs, the
correction and the various deformation are possible
from such material. Therefore, it has to be grasped by
the patent claim in which the invention thought is
beneath written and its equality or the equivalent
distortion everyone belongs to the category of the
invention thought.

Technical Task

The object of the invention is to provide the measuring
biological signal apparatus it is devised it improves the
above-mentioned prior art and it multiplies by the width
length of the user wrist with the constant chosen after
doing the measurement (Predetermined) and it accurat
ely grasps the radial artery position of the wrist and it
measures the bio-signal of the user from the radial arte
ry and in that way for being convenient and it exacts
measuring its own bio-signal in the physical condition o
f the user without the correlation than the everybody.
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fo, BHSS Os SHOES ASNS AA ASE SA Moreover, the object of the invention is to provide the
SHE AA, SEO SLE OJAKSD BAA, BMS @ ZO}MS 2 measuring biological signal apparatus it includes at leas
PFYDSE SO AQ BS AA, @ SL} C|Aro] BS Ml A= t one optical sensor in the sensor means of measuring t
FH/SOCEM, AD] ASAS) MIS SRS A SS 229! O|L| Ne bio-signal of the user from the radial artery, and tw
2, ALD] AFB AS| APS} G! SSI a] QSeyso] 2 SAC Zo] 0 Or more light emitting sensors and at least one press
Oo] CLE AA FSCO) SHS JSST, A] GH AMS = ure sensor radiating the red light and infrared ray and i
al AWD] @B SHO cee S ZNSE AA) AFA) Set coat n that way it can measurethe pulse waveof the user
EASA USCS Ot Mi AS SA AAS MBatt AS and In addition the measurement of the oxygen saturat
SHS SL}, ion according to the absorbance difference of the oxida

tion of the user and reduced hemoglobin are possible a
nd for measuring the pressure of the radial artery throu
gh the pressure sensor and moreover measuring the blo
od pressure of the on-going basis user.

eeee Structure & Operation of the Invention

a0/2] S8#S020 Bd S27 SHES eke * lO, The measuring biological signal apparatus according to
= ooo (}=2 HT] AS 2A nS AFSBHO| LO] #2 the present invention it is comprised the purpose descriSle BA SAl(membrane); 49] BA eile Hi1 =o 4 bed in the above comprises the information control mea(S/O) AD) ASO Wl. ZeS Cte DA AAC: 42) nsit is installed at the second side of the bracelet me
an SYS) HQ =o AX S|D, ALI] DZ Tl AlcH ws:oe mber worn at the wrist of the user the supporter: brac0| SSO} AKI] LS] M2 SHO WSL O|S AACy; g—-elet member whichis installed at the first side of the br
AHI] O| ES A/X/CHI} C]SSt DF 2|= BTstol A] Sol Alt acelet member and supports the first side of the wrist10z=7 r

ASAD #52) 2 SS 22) HOS ABoly, AD A
BeeS2 Ml SAHA A FSS M2 SH 2Aclae

& =!(Predetermined) 4t=+(constant)= olS
9] £2 S4 (Radial Artery) & Si(displacement)S ABs}

ASW ses Boe Ae SACe SC.

|

CP

= SAMOA Se Gels SNe eee SclSo Sse
SHoo} SAAC BAO Sed eko HeVe ws
SOC SLA CE 4A AS Sa AAS ASA

F S| = veRS Ses Sa2 4 ACh.el aa Hl A!Sa ane oO] SS 2st SA= Al Al ce Ly| = x
Melo] US BSOS DHE FE ely, al seo ces

 

lovrhfile 

      

ece PHS 40 QC. & SMAOAC SSI Boe a
SA AS Se AA) BM So te Seer Fate
Se d= So £Setct.

OoWAME SSSHS Ao= LS2 AAS AAl
o| AB StCh.

E122 SES9SHA OO Te 44 1S sa S29 Sg
2 SAS SAle [HOC

= St Od Oo] QlAlA OH Ol] f= AY {| ALS 2A AlK

(membrane)(110), DS X A\CH(120), 01S 2X
AL MOL £C+(140), MA SEH(151), 2! AA
2)= Beare PASC

[= Bm =m

|A\CH(130),
its +

ato} Af] as

=7

2

E15

and it moves the supporter and it senses the movable
support adhering closely to the second side of the wris
t and the distance in which the movable support moves
and it produces the distance between the second side
of the first side of the wrist and the wrist and of produ
cing the radial artery (Radial Artery) displacement of th
e wrist using the constant chosen with the distance be
tween the second side of the first side of the above-m

entioned wrist produced and the wrist (Predetermined).

In this specification, the mainly mentioned pulse wave
means the waveform according to the change of the pr
essure of the vascular system and board pulse and vol
ume based on the physical change of the heart. The m
easuring biological signal apparatus according to the pr
esent invention can measure the radial artery wavefro
m the wrist part of the user. The measuring biological s
ignal apparatus can be implemented as the someconfig
uration of the wrist watch or the accessory can put in
the wrist including the bracelet etc. and it can be imple
mented as the single item of the bracelet form.It is ex
plained using in that case, for convenience measuring b
iological signal apparatus of the description is implemen
ted as the single item of the bracelet form in this speci
fication as an example.

Hereinafter, the attached embodimentof the invention
iS particularly illustrated.

+ Figure 1 is a drawing showing the shape of the
measuring biological signal apparatus according to a pr
eferred embodiment of the present invention and config
uration.

The measuring biological signal apparatus according to
a preferred embodiment of the present invention compri
ses the bracelet member (membrane) (110), supporter
(120), movable support (130), information control mean
s (140), sensor means (151) and sensor driving means
(152).
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BX} 01S NX CH(130)4 SB
xe! S= ol Ce} OS AAC(13

A Bch

BAS Sa 2So Met
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It can be implemented as the structure of the general
bracelet form which the bracelet member (110) can we
ar in the wrist (161) of the user. It can be implemented
as the size of the extent that the size of the bracelet

member (110) can wear in the wrist of the regular adul
t.

The supporter (120) is installed at the first side of the
bracelet member (110) and thefirst side (163) of the
wrist (161) is supported. That is, when the user put on
the bracelet member (110) in the wrist (161) the suppo
rter (120) is contacted with the first side (163) of the
wrist (161) or it adheres closely and the wrist (161) ca
n be supported. For example, when the user put on the
bracelet member (110) in the left arm wrist the support
er is contacted with the left side of the left arm wrist o

r it can adhere closely.

The movable support (130) is installed at the second
side of the bracelet member (110) and it moves the su
pporter (120) and it adheres closely to the second side
(164) of the wrist (161). That is, when the user put on
the bracelet member (110) in the wrist (161) the suppo
rter (120) is contacted with the first side (163) of the
wrist (161) or it adheres closely and the wrist (161) is
supported and it can be implemented so that the mova
ble support as shownin FIG. 1 locates separately as th
e second side (164) and prescribed distance of the wri
st (161).

Then, the movable support (130) moves the supporter
(120) and it adheres closely to the second side (164) o
f the wrist (161) and the wrist (161) can be supported.
That is, the movable support (130) moves the second
side (164) and it adheres closely to the second side (1
64). In that way the supporter (120) and movable supp
ort (130) adhere closely to the wrist (161) and it cans
upport.

The user operates the movable support (130) to the
transfer method of the movable support (130) and it ca
n let move directly and it can be implemented so that a
t the moment whenthe user puts on the bracelet mem
ber (110) like the general blood pressure measuring equ
ipment in the wrist (161) the user moves and it adhere
s closely to the second side (164) of the wrist (161).

The method for using the rotary motion including the
method or the voltage shift etc. uses the elasticity mo
vement including the spring etc. as the transfer principl
e of the movable support (130) can be applied.

First, the case of using the elasticity movement, and
the predetermined resilient element including the mova
ble support (130) is the spring etc can be comprised. A
ccording to the movable support (130) is the elasticity
movementof the resilient element, it can adhere closel
y to the second side (164) of the wrist (160). For exa
mple, at the moment that the user adds the pressure t
o the movable support (130) the movable support (13
0) can adhere closely to the second side (164) accordi
ng to the contraction motion of the resilient element.

Second, the case of using the rotary motion, and the
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movable support (130) is the predetermined bolt device
can be comprised. According to the movable support (1
30) is the rotary motion of the bolt device, it can adhe
re closely to the second side (164) of the wrist (161).
For example, as the case where the user rotates the v
oltage shift, and the voltage shift rotate the movable s
upport (130) moves the supporter (120) and it can adh
ere closely to the second side (164) of the wrist (161).

The information control means (140) senses the
distance in which the movable support (130) moves an
d the distance between thefirst side (163) of the wrist
(161) and the second side (163) is produced. That is, t
he information control means (140) senses the distanc
e in which the movable support (130) moves. In that w
ay the width length of the wrist (161) can be produce
d.

Before the information control means (140) the
movable support (130) moves. The distance in which t
he movable support (130) movesis struck a balance in
the distance between the movable support (130) and t
he supporter (120). In that way the width length of th
e wrist (161) can be produced.

So that the movable support (130) adhere closely to
the second side (164) of the wrist (161) the case , an
d the information control means (140) of the movable s
upport (130) including the resilient element and being i
mplemented can produce the distance in which the mo
vable support (130) moves using the displacement in w
hich the resilient element moves.

Moreover, so that the movable support (130) adhere
closely to the second side (164) of the wrist (161) the
case , and the information control means (140) of the
movable support (130) including the bolt device and bei
ng implemented can produce the distance in which the
movable support (130) moves using the numberof rota
tions in which the voltage shift rotates.

As described above,if the distance in which the
movable support (130) moves is sensed and the distan
ce betweenthe first side (163) of the wrist (161) and
the second side (163), in other words, the width length
of the wrist (161) are calculated , the radial artery (Ra
dial Artery) displacement of the wrist is produced using
the constant in which the information control means (1
40) is chosen with the width length of the above-menti
oned wrist (161) produced (Predetermined).

The constant can be set up in order to have the value
of 0.1719 or 0.1492. According to a preferred embodim
ent of the present invention, the width length of the w
rist (161) in which the information control means (140)
is the distance between the constant value and the ab

ove- mentioned first side (163) produced and the secon
d side (163) is multiplied by and the displacement of th
e radial artery can be produced. The displacementof t
he radial artery can be set up as the distance from the
first side (163) of the wrist (161).

The constant value can be chosen through the
predetermined experiment. Hereinafter, it illustrates for
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the computation principles of the constant value accor
ding to the experiment with reference to the figures 2 t
hrough 4.

Figure 2 is a drawing showing the experimental result
measuring the intensity of the pulse wave measured for
the constant value computation performed according t
o a preferred embodiment of the present invention in th
e position separated around the radial artery of the wri
st as the various distance through the sensor.

In order to compare the intensity difference of the
pulse signal according to the measurementposition of t
he radial artery positioned in the wrist, the result illustr
ated in the position which the respectively is separated
from from side to side around the radial artery as 2mm
gap in the case of measuring the pulse wave, and (b) o
f fig. 2 like graph can be obtained as shown in (a) offi
g. 2.

According to the experimental result, it can know at
the position (Center) of the radial artery that the pulse
wave measured from the radial artery at the side going
up in 2mm spot (R2) has the amplitude of the maximu
m. Moreover, in the radial artery, while seeing the tend
ency that the signal of the pulse wave becomes smalle
ras it is the spot which the far is separated the measu
rement result is not comprised the symmetry around th
e radial artery. Therefore, it can know that the more c
orrect pulse signal can be measured with the experimen
tal result centering around the radial artery at the left
side if the sensoris positioned to 2mm right side within
6mm,

Figure 3 is a drawing showing the return value of the
ratio of the width length large radial artery displacemen
t of the wrist according to the reference Protocol of th
e experiment for the position location of the radial arter
y performed according to one room time of the inventio
n and experiment.

The experiment which measured the position of the
artery in more than 87 people examinee in order to loca
te of the radial artery was more quantitatively perform
ed for the computation of the constant value. In the K
orean is the female of the male of 19 people and 15 pe
ople, Japanese and, Chinese conducted the measureme
nt in the male of 38 people and female of 6 people in th
e male of 5 people and female of 4 people.

Top was most set up as shown in (a) of fig. 3 of the
crossing wrinkle of the wrist inner side as the position 1
and each position was set up as 2.5cm and the wrist in
ner side located as 5cm from the position 1 as the posi
tion 2 and position 3. Moreover, the C1 means the wris
t measurement in the position 1 and the C2 means the
wrist measurement in the position 2 and the C3 means
the wrist measurementin the position 3.

Moreover, in the I1 is the position 1, the distance to
the radial artery from the left side of the wrist is meant
and the I2 meansthe distance to the radial artery from
the left side of the wrist in the position 2 and the I3 m
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eans the distance to the radial artery from the left side
of the wrist in the position 3. In each position, the exp
eriment turning out the ratio (11/L1, I12/L2, 13/L3) of th
e distance (11, 12, 13) to the radial artery was performe
d in the width (L1, L2, L3) and wrist left side of the wri
st.

Moreover, in the position, the width and wrist left side
of the wrist produced the correlation of the ratio (11/L
1, 12/L2, 13/L3) of the distance to the radial artery and
wrist measurement (C1, C2, C3). Then the correlation
were proved to the coefficient of correlation be calcula
ted to -0.359 and very have the low correlation. There
fore, in the perimeter of the wrist and the width of the
wrist, it can set up that the position of the radial arter
y has no concern.

Moreover, the ratio (11/L1, 12/L2, 13/L3) of the
distance to the radial artery was produced in the width
and wrist left side of the wrist than through the test s
ubjects of the several tens people in which sex, the ag
e, the physique etc. were different. Then the return va
lue like (b) of fig. 2 could be gained. Thatis, in the left
side of the width of the wrist according to sex and left
wrist, the ratio (I1/L1) of the distance to the radial art
ery is compared to the T-test. Then the average of ma
le is 0.1740.04 and the average of the female is calcul
ated to 0.1540.04 and the difference according to sex
of the p-value can know the none as 0.053.

Therefore, in the width length of the wrist which it
does not receive the influence in the circumference an

d sex of the wrist and left side of the left wrist, the err
or was calculated through the process as follows in ord
er to analogize the radial artery position using the ratio
of the distance to the radial artery.

1) The calculation in measured data of 87 people in the
left side of the width of the wrist and left wrist the ave

rage of the ratio (11/L1) of the distance to the radial ar
tery.

2) The length (L1) of the wrist width of each individual
is multiplied this average value by andit calculates the
estimate of the distance (I1 1) to the radial artery in t
he wrist side.

3) The difference of distance to the radial artery is
actually saved in the wrist left side with the estimate o
btained in the process of 2).

4) The average of the difference is measured.

Figure 4 is a drawing showing the result of the test
process of describing in detail.

According to the result of the test process of
describing in detail, it can know that the error of the +
2.24mm is calculated. But it does not affect as seen in

the error of the 2mm is the experimental result illustra
ted in Figure 2 it is large in the measurement result of t
he pulse signal. Therefore, in the width length of the w
rist and left side of the left wrist, if the wrist width len
gth of the averageof the ratio (11/L1) of the distance
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to the radial artery and user can know, the position to
the radial artery can be estimated at the left side of th
e left wrist of the user.

Then, in the width length of the wrist and left side of
the left wrist, the return value which the average of th
e ratio (11/L1) of the distance to the radial artery so fa
r illustrates and which is experimentally obtained can b
e used like the constant. Therefore the radial artery po
sition can be more accurately estimated regardless of s
ex or the age of the user, and figure if it measures the
length of the individual wrist width.

Again, in fig. 1, the width length of the wrist (161)
which is the distance between the constant value dra

wn according to the experimental result that the inform
ation control means (140) sofar illustrates with referen
ce to the figures 2 through 4 and the above-mentioned
first side (163) produced and the second side (163)is
multiplied by and the displacement of the radial artery
can be produced. As described above, the displacemen
t of the radial artery can be set up as the distance to
the radial artery from the first location (163) which is t
he left side of the wrist (163).

The sensor means (151) is installed at the bracelet
member (110) and the bio-signal of the user is measure
d from theradial artery (162).

Moreover, the sensor driving means (152) is connected
to the sensor means (152) and the sensor means (151)
is moved. The sensor driving means (152) can be imple
mented including the motor absence etc. in order to m
ove of the sensor means (151). Moreover, the predeter
mined rail means maybeinstalled in the inner surface o
f the bracelet member for the sensor means (151) mov
ement of the sensor driving means (152).

The information control means (140) drives the sensor
driving means (152) using the above-mentioned radial a
rtery displacement produced and the sensor means (15
1) is moved to the position of the radial artery (162). T
hen, the bio-signal of the on-going basis user can be m
easured through the sensor means (151).

Sensor meansinclude at least one sensor unit and it

can be implemented. This particularly illustrates with re
ference to fig. 5.

Figure 5 is a drawing showing the structure of the
sensor means according to a preferred embodimentof t
he present invention.

As shownin FIG. 5, the sensor means (501) according
to a preferred embodiment of the present invention can
comprise the sensor unit of 4, in other words, the first
sensor part (510), second sensor part (520), and thet
hird sensor unit (530) and fourth sensor unit (540). Mor
eover, each sensor unit can comprise one optical senso
r (513 to 543), and one pressure sensor (512 to 542) a
nd two light emitting devices (511 to 541).

The optical sensor (513 to 543) can measure the pulse
wave of the user from the radial artery. The pressure s
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ensor (512 to 542) measures the pressure of the radial
artery and the blood pressure of the user can be meas
ured. As to two light emitting devices (511 to 541), oxi
dation and reduced hemoglobin can measure the oxyge
n saturation according to the absorbance difference usi
ng the wavelength of the infrared ray band and red ligh
t.

The sensor means (501) according to a preferred
embodiment of the present invention can be designed a
s shown in 5 to the cross direction to 30mm and length
wise in order to have the length of 15mm. Moreover, th
e width distance between the fourth sensor unit (540)
and the first sensor part (510) are designed to 20mm a
nd the longitudinal distance can be designed to 10mm.
In this way, at least one sensor unit is set up in the se
nsor means (501) and the measurable area of the radial
artery is broadened. In that way the effect minimizing t
he error according to the location change of the radial
artery which the user especially is able to make an app
earance can be expected.

Moreover, as described above, not only the optical
sensor for the measurement of the pulse wave but also
the pressure sensor or the light emitting device etc. ar
e together set up in one sensor unit. In that way the e
ffect that simultaneously can measure the various bio-
signal of the user including the blood pressure measure
ment of the user by not only the pulse wave measurem
ent of the user but also the radial artery pressure meas
urement or the oxygen saturation etc. can be expecte
d.

So far, it illustrated for the detailed embodiment
according to the present invention. But it is of course t
hat many transformation is possible in figure one. It do
es not deviate from from the scope of the present inve
ntion.

Therefore, it is limited to the embodiment in which the
scope of the present invention is explained and it shoul
d not be determined and it determines with not only th
e scope of claims which will be described later but also
this scope of claims and the equal things.

Brief explanation of the drawing
Figure 1 is a drawing showing the shape of the
measuring biological signal apparatus according to a pr
eferred embodiment of the present invention and config
uration.

Figure 2 is a drawing showing the experimental result
measuring the intensity of the pulse wave measured for
the constant value computation performed according t
0 a preferred embodiment of the present invention in th
e position separated around the radial artery of the wri
st as the various distance through the sensor.
Figure 3 is a drawing showing the return value of the
ratio of the width length large radial artery displacemen
t of the wrist according to the reference Protocol of th
e experiment for the position location of the radial arter
y performed according to a preferred embodiment of th
e present invention and experiment.
Figure 4 is a drawing showing the return value screen
of the test process according to a preferred embodime
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part of the < drawing.
110: BM F120: DS AAC 110: the bracelet member 120: supporter.
130: 0S AAG 140: SEA +e 130: movable support 140: information control means.
151:4A 42152: 44 FSB eet 151: sensor means 152: sensor driving means.

161: A-SAt 45 162: 22s* 161: user wrist 162: radial artery.163: 32) Ml SH 164: &€52) W2 SH 163: the first side of the wrist 164: the second side of
the wrist.
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2, 27) A82)7) 47) BE TUSen ay, 27) SEeto) Bagel] ae} ole 4 4] q)(1380e
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2 was) aa ds Sa do] Ged, eq S29 } Als Sad F AQ (rrederermined) LF
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% FFM helo] wPE aka Vp] SAM Posh, avy) ey ANS Bel Ar) as Se) gee aa

ao} Av) ABs) Qe HE SIA | YRS aSS GSH alep.

olga} Go] Bo WYS ws dyad wos evo] ya AVAVeuy, B Wye a7]q arohe) aagqe
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(57) Abstract:=The
a pulse oximeter sensor-head (8)
which is composed of electrical
units and comprises al least two
light sources (1, 2) of different
wavelengths to emit light into
the part of the body (9) under
examination and a light detector (3)
to sense the light eigther transmitted
through or reflected from the part
of the body (9) under examination,
further comprises a control circuitry
(A) connected to each electrical unit
or at least lo the light sources (1,
2) and the light detector (3), a data
collector and A/D dataconverter

circuitry (5) connected to the output
of the light detector (3), a wireless
dala communication circuitry (6)
connected to the output of the data
collector and A/D dataconverter

circuitry (5), and a current source
(10) to ensure the power supply of

invention is

& the pulse oximeter sensor-head (8). ‘he invention is also a measuring system comprising said sensor-head (8) and a measuring
©} method with said sensor-head (8). The invention relates also to a method and a casing (11) for anchoring a sensor-head (8) where

=

the sensor- head (8) is fixed mechanically in a bell-jar-like casing (11) by meansof structural element (11b) of said casing (11),
said casing (11), having an internal air space (12) and a flange (14), is placed together with the sensor- head onto the surface of the
body (9) so that the flange (14) together with the surface forms an airtight sealing, and a decrease of pressure is generated in said
air space (12) during the process of placing the sensor-head (8) onto the surface of the body (9).
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A

PULSE OXIMETER SENSOR-HEAD, MEASURING SYSTEM AND
MEASURING METHOD WITH SAID SENSOR-HEAD, METHOD AND

CASING FOR ANCHORING A SENSOR-HEAD

The invention relates to a pulse oximeter sensor-head which is composed of

electrical units, and comprises at least two light sources ofdifferent

wavelengths to emit light into the part of the body under examination and a

light detector to sense the light either transmitted through or reflected from the

part of the body under examination. In addition, the invention presented here is

a measuring system comprising said sensor-head and a measuring method
performed with said sensor-head. In addition, the invention relates to a method

and a casing for anchoring a sensor-head, particularly according to the

invention. The pulse oximeter sensor-head and measuring system according to

the invention is particularly appropriate to the continuous monitoring of arterial

oxygen levels of tissues by attaching it to the surface of the human body,orto

the surface of other living organisms, and is of particular use where currently

available pulse oximeter devices cannot be used. Applications include but are

not confined to, for example, the monitoring of tissue oxygenation of the

presenting part of the fetus through the dilated cervix during parturition and

delivery. It can also be used to monitor tissue oxygenation of premature

neonates that are very small in size. A further example is the monitoring of

tissue oxygenation of humans whilst undertaking sporting activities.

The metabolic state of every living substanceis particularly characterized by

the extent to which it is supplied with oxygen. Since the researches in medical

spectroscopy of the 1940s, it is well known that the extent of oxygenation of

the blood content ofliving tissues that receive blood circulation can be

determined by photometric methods. This is cited in the work published ky

G.A. Millikan: "The oximeter, an instrument for measuring continuously the

oxygen saturation of arterial blood in man" (Rev of Scientific Instrument, Vol.
13, pp. 434-444, 1942), namely, blood freshly saturated with oxygen and

transported in the arteries has higher extinction coefficient values in the

infrared wavelength range, whereasblood indigent in oxygen and transported

in the veins has higher extinction coefficient values in the red wavelength

range. This phenomenonis caused bythe significant difference between the
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red infra-red light absorption spectrum of oxyhemoglobin (henceforth HbO.)

which carries 4 oxygen molecules (henceforth O2) and deoxyhemoglobin

(henceforth Hb) which has already released the Oz molecules.

A further developmentof oximetry was the pulse oximetry method which

additionally utilises the principle of pletismography during the oximetry

measurement. In this method the ratio of oxygenated and deoxygenated blood
contentof the arterial blood surplus pumped by each heartbeat into the portion

of tissue falling in the optical path can be calcuated without knowing the exact

optical path length by transmissiveor reflective, in fact transflective,

spectrometric measurements performed in the aforementioned wavelength

rangesonliving tissues that receive blood circulation, if the rhythmical changes

of the blood contentof tissue caused by the pulsation of arteries are taken into

account. The physiclogical parameier to be detected by a pulse oximeter

device is called the oxygen saturation index (henceforth SpO.), because only

the ratio of oxygenated hemoglobin molecules (HbO,) comparedto the total

hemoglobin content (Hb+HbO,) is needed by a physician, since in ordinary

situations hemoglobin can only occur in either the oxygenated or the

deoxygenated state. In accordance with the description given above the

mathematical definition of SpO,. is: SpO. = HbO,/ (Hb + HbO,).

Numerous patents has beenfiled concerning the topic of pulse oximetry during

the recent decades, and several producers use the method of pulse oximeiry
in their products. The most widespread use of pulse oximetry is the continuous

attachmentof a fingerclip type oximeter to a patient during surgical operation

or within intensive care departments in order to non-invasively monitor the

metabolic state of the patient.

Knowing the SpO,value of a patient is absolutely necessary for the physician
in certain decision situations. Since the SpO. value can be measured in a non-

invasive way, the application of pulse oximetry has no inherentrisks.

The mosttypical class of pulse oximeter apparatuses has a central control and

data processor device connected through a multiple-core cable to a
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transmissive or reflective type measuring head, which has only passive role

during the measurementandis directly attached onthe individual under
examination. The raw measurement data transmitted through the cables from

the measuring head are processed, evaluated and displayed by the central

device. An apparatus of this type is described in the patent specification US

5,687,719.

There are other known wireless pulse oximeter devices, which include the

measurement and the processing and evaluation of measured data plus the

displaying of results integrated in one body-attachable device. Such a solution

is detailed for instance in the patent specification WO0022980 which describes

a relatively small size, finger clip type wireless pulse oximeter. Devicesofthis

type pose the problem that despite the reduced size they arestill relatively

large, which makestheirutilisation impossible in special applications,e.g.

monitoring of childbirth. Furthermore, there are other known pulse oximeter

systemssimilar to the aforementioned ones, where results (SpO,etc.)

acquired after processing the raw measurementdata are transmitted through

wireless radiofrequency method aiso to a remote location for telemonitoring

purposes. Such a solution is described for instance in the patent specification

CA2504252.

The disadvantage of any knownsolution is that either they comprise cables or

their size is relatively large, thus, their utilisation in special application areas is
uncomfortable or impossible. If such solutions are utilised the individual under

examinationis restrained in his motion and his movements falsify the results of

the measurements quite often because a sufficiently stable and durable

contact between the pulse oximeter device and theliving tissue under

examination can not be ensured.

The anchoring of the pulse oximeter sensor-head onto the surface of the

examined part of the bodyis a key issuefor the feasibility and accuracy of a

pulse oximetry measurement. Generally, some kinds of clamping tools or

biocompatible adhesive is used in order to anchor the sensor-head. Such a
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device is described for instance in the patent specification EP0481612 but

other solutions are known as well when the pulse oximeter headis anchored
by a suture onto the part of the body under examination e.g. in the patent

specification US 5,727,547 or an external vacuum pump sucks ouia part of

the air from the space between the measuring head of the pulse oximeter and

the part of the body to ensure an anchoring,e.g. in the patent specification US .

5,497,771. The disadvantage of the formersolutions is the possible negative

side effects of the invasive anchoring, the disadvantageofthe latter solutions

using an external vacuum pumpis the inherent need for a pipeline which has

the same disadvantage as an electrical cable.

The object of the invention is to ensure a wireless pulse oximeter sénsor-head,

a pulse oximeter measuring system and a measuring method which overcome

the aforementioned disadvantages. Futhermore, the object of the invention is

to ensure a method and casing for anchoring the sensor-head which overcome

the aforementioned disadvantages.

The object is achieved according to our recognition by means of the physical

separation of the parts which perform the photometric measurement processes

and the digital conversion, that is A/D data conversion of measured data, from

the parts which perform processing, analysis and evaluation of measured data

as well as the displaying of results; and by meansof the fact that weprovide a

wireless communication between the physically separated devices, that means

either radiofrequencyoroptical datacommunication.

In accordance with the abovethe invention is a pulse oximeter sensor-head

which is composedofelectrical units, and said sensor-head comprisesat least

twolight sourcesofdifferent wavelengths to emitlight into part of the body

under examination and a light detector to sense (detect) light either transmitted

through orreflected from said part of the body, additionally comprises a control

circuitry connected to eachelectrical unit or at least to the light sources and

the light detector, further comprises a data collector and A/D dataconverter
circuitry connected to the output of the light detector, a wireless data
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communication circuitry connected to the output of the data collector and A/D

dataconvertercircuitry, and a current source to ensure the power supply of the

pulse oximeter sensor-head.

The current source serving for the power supply ofthe circuitries of the pulse

oximeter sensor-head may be a battery or an accumulator, or preferably a

rechargeable accumulator, but in certain cases it may be expedient to ensure

the electrical powerfor the operation by radiation of an external

electromagnetic field through inductive coupling into a coil located in the pulse

oximeter sensor-head, i.e. the current source is an inductively chargeable

powersupply in such a case.

For a better exploitation of the possibility for miniaturisation arising from the

construction according to the invention all electrical units of the pulse oximeter

sensor-heador at least the control circuitry, the data collector and A/D

dataconvertercircuitry and the wireless data communicationcircuitry is

realised in a single semiconductor chip by means of ASIC (Application Specific

Integrated Circuit) technology.

In addition, the invention is a measuring system comprising a pulse oximeter

sensor-head in which said pulse oximeter sensor-head comprises at least two

light sources of different wavelengths to emit light into the part of the body

under examination and a light detector to sense the light either transmitted

through or reflected from said part of the body and in addition said pulse

oximeter sensor-head comprises a control circuitry connected to each

electrical unit or at least to the light sources and the light detector, further

comprises a data collector and A/D dataconvertercircuitry connected to the

outputof the light detector, a wireless data communication circuitry connected

to the output of the data collector and A/D dataconvertercircuitry, and a

current source to ensure the power supply of the pulse oximeter sensor-head,

and in addition the measuring system comprises a receiver device having

wireless datacommunication connection with the pulse oximeter sensor-head
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located remotely from it and said receiver device comprises dataprocessor and

evaluation circuitry plus, if necessary, a displaying circuitry.

In a preferred embodiment the connection between the datacommunication

circuitry and the receiver device is a wireless radiofrequency connection or a

wireless optical connection.

In a preferred embodiment the measuring system has additional pulse

oximeter sensor-heads,all of which are connected to the same receiver device

through wireless connections.

In another preferred embodiment a datastorage and/or measuring command

sendercircuitry is connected to the dataprocessor and evaluation circuitry.

in addition the invention is a measuring method performed with a measuring

system comprising a pulse oximeter sensor-head in which said pulse oximeter

sensor-head is placed and anchored on the surface of the body, thenlight at

least at two different wavelengthsis emitted from light sourcesinto the living

tissue and the outcominglight intensities are measured by a light detector,

then the measured signals are collected and converted to a digital format by a

data collector and A/D dataconvertercircuitry, then the signals are transmitted

from the pulse oximeter sensor-head by a wireless datacommunication

circuitry, and the transmitted digital raw pulse oximetry data are received,

processed and evaluated by a receiver device located remotely and
maintaining a wireless communication with the pulse oximeter sensor-head,

and, if necessary, the results are displayed.

The pulse oximeter sensor-headhasto befixed to the surface of the body

during the measurement. In a preferred embodiment the contact surface of

said pulse oximeter sensor-head is anchoredto the surface of the part of the
body under examination by a biocompatible adhesive layer.
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A further objective of the invention is achieved according to our recognition by

meansoffixing the pulse oximeter sensor-headin an airtight, bell-jar-like

casing comprising an air space in which a decrease of pressure can be

realised without using any external means, and the anchoring is achieved by

the decrease of pressure in the space closed between the casing of the pulse

oximeter sensor-head andthe surface, i. e. skin of the part of the body.

in accordance with the above, the invention is also a method for anchoring a

sensor-head, particularly but not exclusively, according to the invention so that

ihe sensor-headis fixed mechanically in a bell-jar-like casing by means of

structural element of said casing, said casing having an internal air space and

a flange, is placed together with the sensor-head onto the surface of the body

so that the flange together with said surface creates an airtight sealing and a

decrease of pressure is generated in said air space during the process of

placing the sensor-head onto the surface of the body.

In a preferred embodiment the wall of the casing is made at least partially ofa
resilient material, and pressing this resilient wall during the process of placing

the sensor-head onto the surface of the body a part of the air content of the air

space is pressed out and the flange is pressed against the surface of the body.

In another preferred embodiment the decrease of pressure is created by a

micro-vacuum pumpfixed in the casing, after the flange is pressed against the
surface of the body. Expediently, the micro-vacuum pumpis integrated with
the pulse oximeter sensor-head andis fabricated by MEMS(Micro Electro-

Mechanical System) technology, and in addition a channel and trench system

connected to the vacuum pumpis realised in the casing which connects said

micro-vacuum pumpwith the contact surface of the sensor-head.

In addition, the invention is a casing for anchoring a sensor-head, particularly

but not exclusively, according to the invention, where said casing is bell-jar-

like, comprises an internal air space, a flange which can rest against the

surface of the body and creates anairtight sealing with it, and comprises a
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structural elernent for the mechanical holding of the sensor-head, and the wail

of the casingis at least partially made of a resilient material.

The pulse oximeter sensor-head of the measuring system according to the

invention can be miniaturised to a much higher extent, both in weight and

volume, compared to the size of the actually known wearable devices

comprising data processor and displaying systems,too, and in addition, no

cables restrain the usage of the sensor-head. This measuring system is

particularly appropriate to the continuous monitoring of arterial oxygen levels of

tissues by attaching it to the surface of the human body, or to the surface of
otherliving organisms, andis of particular use where currently available pulse

oximeter devices and their anchoring methods cannot be used. The individual

under examination may freely move, since there are no external cables and

the size of the pulse oximeter sensor-head is small. By meansof the reduced
size it becomesfeasible to perform pulse oximetry examinations under special

circumstances, as well, for instance:

- monitoring of tissue oxygenation of the presenting part of the fetus through

the dilated cervix during parturition and delivery,

- monitoring of tissue oxygenation of premature neonates that are very smail in

size,

- monitoring of tissue oxygenation of humans whilst undertaking sporting

activities,

~ monitoring of tissue oxygenation of small-size animals during animal tests

which require unrestrained motion of the animals etc.

The invention will be described hereafterin details by means of preferred

embodiments with reference to drawings.

Figure 1: Schematic drawing of a preferred embodimentof the pulse oximeter

sensor-head and measuring system according to the invention

Figure 2: Cross-sectional drawing of a preferred embodimentof a casing
according to the invention for anchoring of the sensor-head
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In Figure 1 is shown a measuring system for reflective pulse oximetry

measurement, where both the light emitting surfaces 1a and 2a ofthelight

sources 1 and 2 andthelight detecting surface 3a of the light detector 3 are on

the outer surface of the sameside of the sensor-head 8, that is at the contact

surface 8a which faces towards the surface of the body 9 when the sensor-

head 8 is placed. However,the reflective pulse oximetry mesurementis in fact

a socalled transflectance pulse oximetry measurement, since the photons are

transmitted into different depths of the tissue before they are reflected or

absorbed byit. The light sources 1 and 2 having different wavelengths and the

light detector 3, as well, are driven by the control circuitry 4 of the sensor-head

8 attached to the surface of the body 9. The light sources 1, 2 are Light

Emitting Diodes (LED) which emit light at wavelengths of 660 nm and 940 nm,

respectively. The two LEDs are turned on alternately by the control circuitry 4

for intervals of 150-150 microseconds in such a way that between eachinterval

an intermission of 50 microseconds is made. The light detector 3 is a

photadiade having a current generated by the detected photons which current

is proportional to the actual light intensity arriving in the photodiode from oneof

the LEDs after interacting with the tissue, whilst concurrently the other LED is

switched off. Through measuring this current the light absorption capability

(extinction coefficient) of the transilluminatedliving tissue at the specific

wavelength and during that specific interval can be calculated. The measured

values of the current of the photodiodes, as raw pulse oximetry data, are

forwarded to the data collector and A/D dataconvertercircuitry 5. Numerous

knownsolutionsfor circuitries published in the scientific literature of electrical

engineering are suitable for the data collector and A/D dataconvertercircuitry

5. In the preferred embodiment presented here it incorporates a preamplifier,

sample and hold circuitries, low and high passfilters, amplifier and a 16 bit A/D

converter. The digital raw pulse oximetry data are forwarded from the data

collector and A/D dataconvertercircuitry 5 to the wireless data communication

circuitry 6. By meansof the wireless data communication circuitry 6 the digital

raw pulse oximetry data are transmitted at radiofrequency to the receiver

device 7 by using one of the Industrial - Scientific - Medical (ISM) frequency

bands. In this preferred embodiment the wireless data communication circuitry
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6 of the standard Blue Tooth ClassI. is applied operating at 2,4 GHz of ISM

band having a transmission range of 10 m. By meansof the data processor

and evaluation circuitry and display circuitry of the receiver device 7 the digital

raw pulse oximetry data are processed in such a mannerthat functions are

fitted to the measured values of the current of the photodiode and appropriate

mathematical operations are performed with these functions, then the actual

extinction coefficient corresponding to the wavelengths of 660 nm and 940 nm

is calculated, and then the actual SpO,valueis calculated and displayed. The

arrows shownin the figure represent the flow of information in the form of

electrical signals. The current source 10 is connected with each unit in order to

ensure their power supply. In this embodimentthe current source 10 is a 3.3 V

Lithium-ion accumulator and for the duration of the measurementthe stabile

anchoring between the sensor-head 8 and the surface of the body 9 is ensured
by a biocompatible adhesive layer, not shownin thefigure.

Figure 2 showsthe pulse oximeter sensor-head 8, having twolight sources 1,

2, a light detector 3 and further electrical units, is fixed in a casing 11. By

meansof the casing 11 the sensor-head 8 with its contact surface 8a can be

anchored to the surface of the body 9 during the measurement. The casing 11

is bell-jar-like, having an internal air space 12, and comprises a flange 14

which rests against the surface of the body 9 and creates an airtight sealing

with it, further has a structural element 11b for the mechanical holding of the

sensor-head 8 and a resilient wall 11a which is madeofsilicone rubber. The

structural element 11b and the resilient wall 11a of the casing 11 are fixed to
each otherin an airtight manner by glue. The air space 12 communicates with

the surface of the body 9 through the opening 13.

In the structural element 11b the sensor-head 8 is embeddedin a one step

process whensaid sensor-head 8 is embedded as a whole piece. There is also

a possibility to embed the units of the sensor-head 8 separately into the

structural element 1 1b.

During the process of placing the sensor-head 8 onto the surface of the body 9

the air contentis partially expelled from the air space 12 by meansof pressing
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the resilient wall 11a, then the 14 flange is pressed against the surface of the

body 9 and the resilient wall 11a is released and starts to spring backto its

original position, whereby a decrease of pressure is generated in the air space

42 which anchors the sensor-head 8 to the surface of the body 9 for the

duration of the measurement.

The invention presented here mayberealised in many embodimentsdifferent

from those described in the examples abovebutstill remaining within the

scope andspirit of the present invention, thus, our invention cannot be

considered to be restricted to the examples.
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CLAIMS:

1. Pulse oximeter sensor-head which is composedof electrical units and

comprisesat least two light sourcesof different wavelengths to emit light into a

part of the body under examination and a light detector to sensethelight either

transmitted through or reflected from said part of the body characteri-

sed in_ that additionally comprises a control circuitry (4) connected to each

electrical unit or at least to the light sources (1,2) and the light detector(3), a

data collector and A/D dataconvertercircuitry (5) connected to the output of

the light detector (3), a wireless data communication circuitry (6) connected to

the output of the data collector and A/D dataconvertercircuitry (5), and a

current source (10) to ensure the power supply of the pulse oximeter sensor-

head (8).

2. Pulse oximeter sensor-head according to claim 1 characterised

in that the current source (10) is a battery or an accumulator, more

expediently a rechargeable accumulator, or a power supply whichis inductively

chargeable from outside.

3. Pulse oximeter sensor-head according to claim 1o0r2 characte-

rised in that all units of the sensor-head (8) or at least its control circuitry

(4), data collector and A/D dataconvertercircuitry (5) and wireless data

communication circuitry (6) is realised in a single semiconductor chip by

means of ASIC technology.

4. Measuring system comprising a pulse oximeter sensor-head in which said

pulse oximeter sensor-head comprisesat least two light sourcesofdifferent

wavelengths to emitlight into the part of the body under examination and a

light detector to sensethelight either transmitted through or reflected from the

part of the body under examination characterised in that

additionally said pulse oximeter sensor-head (8) comprises a controlcircuitry

(4) connected to each electrical unit or at least to the light sources (1,2) and

the light detector (3), a data collector and A/D dataconvertercircuitry (5)
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connected to the output of the light detector (3), a wireless data

communication circuitry (6) connected to the output of the data collector and

A/D dataconvertercircuitry (5), and a current source (10) to ensure the power

supply of the pulse oximeter sensor-head (8) and, in addition the measuring

system comprises a receiver device (7) having wireless datacommunication

connection with the pulse oximeter sensor-head (8) located remotely from it

and said receiver device (7) comprises dataprocessor and evaluationcircuitry
plus, if necessary, a displaying circuitry.

5. Measuring system according to claim4 characterised in thatthe

connection between the datacommunication circuitry (6) and the receiver

device (7) is a wireless radiofrequency connection or a wireless optical

connection.

6. Measuring system according toclaim4 characterised in that

comprises more pulse oximeter sensor-heads(8), all of them are connected to

the same receiver device (7) through wireless connections.

7. Measuring system according toclaim4 characterised in thata

datastorage and/or measuring command sendercircuitry is connected to the

dataprocessor and evaluation circuitry.

8. Measuring method performed with a measuring system comprising a pulse

oximeter sensor-head in which the pulse oximeter sensor-headis placed and

anchored on the surface of the body, then light at least at two different

wavelengthsis emitted from light sources into the living tissue and the

outcominglight intensities are measured by a light detector characteri-

sed in that the measured signals are collected and convertedin a digital

format by a data collector and A/D dataconvertercircuitry (5), then the signals

are transmitted from the pulse oximeter sensor-head (8) by a wireless

datacommunication circuitry (6), and the transmitted digital raw pulse oximetry

data are received, processed and evaluated by a remotely located receiver
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device (7) maintaining a wireless communication with the pulse oximeter

sensor-head (8), and, if necessary, the results are displayed.

9. Measuring method according to claim8 characterised in thatthe

contact surface (8a) of the sensor-head (8) is anchored to the surface of the

body (9) under examination by a biocompatible adhesive layer.

10. Method for anchoring a sensor-head particularly according to claim 1,

characterised in thatthe sensor-head (8) is fixed mechanically ina

bell-jar-like casing (11) by means of structural element (116) of said casing

(11), said casing (11), having an internal air space (12) and a flange (14), is

placed togetherwith the sensor-head onto the surface of the body (9) so that

the flange (14) together with said surface forms an airtight sealing, and a

decrease of pressure is generated in said air space (12) during the process of

placing the sensor-head (8) onto the surface of the body (9).

11. Method according to claim 10 characterised in thatthe wall of

the casing (11) is madeatleast partially of a resilient material, and pressing

this resilient wall (11a) during the process of placing the sensor-head (8) onto

the surface of the body (9) a part of the air content of the air space (12) is

pressed out, and the flange (14) is pressed against the surface of the body(9).

12. Method according toclaim10 characterised in in thatthe

decrease of pressure is created by a micro-vacuum pumpfixed in the casing

(11), after the flange (14) is pressed against the surface of the body (9).

13. Casing for anchoring a sensor-head,particularly according to claim 1,

characterised in that said casing (11) is bell-jar-like, and comprises
an internal air space (12), a flange (14) which rests against the surface of the

body (9) and creates an airtight sealing with it, further comprises a structural

element(116) for mechanical holding of the sensor-head (8), and the wall of

the casing (11) is at least partially made ofa resilient material.
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METHODS AND SYSTEMS FOR PHYSIOLOGICAL AND PSYCHO-

PHYSIOLOGICAL MONITORING AND USES THEREOF

FIELD OF THE INVENTION

The present invention is related generally to the field of physiologically

monitoring and bio interactive applications.

BACKGROUND OF THE INVENTION

Biofeedback has been in use for many years to alleviate and change an

individual’s negative behavior patterns but existing systems have a number of

significant drawbacks: Most current systems are reliant on powerful computers First

of all, they require the user to be trained either by health professionals or complex on-

line programmers. Once the user has been trained, they must remember to implement
the internal physiological changes in their daily lives. The biofeedback sessions are

rarely undertaken on a daily basis and certainly not in real time. This requires the user

to rememberspecific events that occurred days before and recall his exact emotional

responses.

US patent 6,026,322; entitled "Biofeedback apparatus for use in therapy"; to

Korenman, et al. filed February 6, 1997; discloses an apparatus and a program

designed to train the user to control one or more aspects of his or her psycho-

physiological state by controlling signals representative of a psycho-physiological

parameter of the user, e.g. his galvanic skin resistance, which may be detected by a
sensor unit with two contacts on adjacent fingers of a user. The sensor unit can be

separate from a receiver unit which is connected to a computer running the program.

The disclosed apparatus is described for use in treating patients with a physiological

condition, for example, irritable bowel syndrome. In a treatment session, one or more

psycho-physiological parameters of the patient are sensed and the sensed parameter
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used to alter a display which the patient watches. The display includes a visual or

pictorial representation of the physiological condition being treated which changes in

appearance in a fashion corresponding to the physiological change desired in the

patient.

PCT application WO0047110; discloses a method for obtaining continuously

and non-invasively one or more parameters relating to the cardiovascular system of a

subject, for example: systolic blood pressure, diastolic blood pressure, young modulus

of an artery, cardiac output, relative changes in vascular resistance, and relative

changes in vascular compliance.

US patent 6,067,468; to Korenman, discloses a program, designed to train the

user to control one or more aspects of his or her psycho-physiological state. The

program is controlled by signals representative of a psycho-physiological parameter of

the user, e.g., his galvanic skin resistance which may be detected by a sensor unit with

two contacts on adjacent fingers of a user. The sensor unit is separate from a receiver

unit which is connected to a computer running the program.

SUMMARY OF THE INVENTION

In its first aspect, the present invention provides portable, cordless, and

wearable sensors, for monitoring queries emotional and physiological responses to

events as they occur. These results, gathered in real time, may be more effective and

relevant.to the user than those recreated days later after they occurred, underartificial

conditions. The new sensors may utilize mobile phones and other technology to

display the user’s physiology and emotional state, real-time coaching based on expert

knowledge, and to train the user to modify negative behavior patterns.

As used herein, the term "wearable device”refers to a device that the user can

carry with him, for example, under or above his clothing, in his pocket, attached to his

clothes, or in his hand.

In its second aspect, the invention provides a system for monitoring a user's

emotional and physiological responses to events as they occur.
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In another of its aspects, the invention provides methods to analyze the user’s

state of mind and physiology. In yet another of its aspects, the invention provides

applications of the methods and sensors ofthe invention.

The invention also provides new methodsto assess subtle information from this

data — such as the user’s emotions; new methods of therapy; and new methods of

entertainment, based on the interactions with the user’s physiology and responses.

Thus, in one of its aspects, the invention provides a system for monitoring one

or more physiological parameters of a user comprising:

(a) “one or more wearable sensor modules sensing the one or more

physiological parameters;

(b) one or more transmitters wirelessly transmitting first signals

indicative of values of the one or more physiological parameters to a

mobile monitor; and

(c) the mobile monitor, wherein the mobile monitor comprises:

a first processor processing the first signals received from the

transmitter in real time using expert knowledge; and

a device providing one or more indications of results of the

processing.

The system of the invention may further comprise a remote server

capable of communication with said mobile monitor, the remote server

receiving second signals from the mobile monitor, the remote server associated

with a viewing station having a second processor, the remote server being

configured to perform at least one of the following:

(a) transmitting the second signals to a viewing station for analysis, the

analysis ;
(b) accessing historical data relating to the subject;

(c) transmitting the historical data to the viewing station;

(d) receiving from the viewing station results of the analysis;
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(e) transmitting the results of the analysis to the mobile unit; the analysis

being based upon the second signals, and one or more of the

historical data, expert knowledge and computerised protocols.
At least one sensor module of the system may comprise at least one

sensor selected, for example, from the group comprising:

(a) An electro dermal activity sensor;

(b)  Anelectrocardiogram sensor;

(c) A plethysmograph; and

(d) “A piezoelectric sensor.

The system of the invention may comprise at least two sensors selected,

for example, from a group comprising:

(a) an electro dermal activity sensor;

(b) an electrocardiogram sensor;

(c) a plethysmograph; and

(d)  arespiration sensor.

The first signals may be transmitted froma sensor module to the mobile

monitor, for example, by any one or more of the following protocols:

(a) Bluetooth;

(b) WiFi; and

(c) Wireless Lan;

The mobile monitor may be selected, for example, from the group

comprising:

(a) acellular phone;

(b)  apersonal digital assistant (PDA);

(c) a pocket PC;

(d)  amobile audio digital player;

(e) an iPod,

63) an electronic note-book;

(g)  apersonal laptop computer;

(h) aDVD player;
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(i) a hand held video game with wireless communication; and

7) a mobile TV.

The mobile unit may be a cellular telephone and communication

between the mobile monitor and the remote server may be over a cellular

communication network.

The mobile unit may include any one or moreof a visual display, one or

more speakers, a headphone,and a virtual reality headset. ,

In another of its aspects, the invention provides a wearable sensor

module for use in the system of the invention.

The wearable sensor module may comprise at least one sensor selected,
for example, from the group comprising:

(a) Anelectro dermal activity sensor;

(b) An electrocardiogram sensor;

(c) <A plethysmograph; and

(d) A pizoomagnetic sensor.

The wearable sensor module may comprise at least two sensors selected,

for example, from a group comprising:

(a) an electro dermalactivity sensor;

(b) anelectrocardiogram sensor;

(c) aplethysmograph; and

(d)  arespiration sensor.

The wearable sensor module may comprise a transmitter transmitting

signals, for example, by any one or moreof the following protocols:

(a) Bluetooth;

(b) WiFi: and
(c) Wireless Lan;

The wearable sensor unit may comprise an electro dermal activity sensor

adapted to monitor skin conductivities using at least a 16 bit A to D conversion

without the need of manual calibration.

The sensor module may comprise an EDA sensor comprising:
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(a) at least two electrodes adapted to be applied to a skin surface;

(b) electronic circuitry for measuring a skin resistance across the

electrodes and calculating an EDA based upon the resistance using

an algorithm in which the EDA does not depend linearly on the

resistance.

The sensor module may comprise a blood flow sensor comprising:

(a) alight source adapted to emit light towards a skin surface;

(b) a light detector adapted to detecting light reflected from the skin

“surface; |
(c) electronic circuitry for measuring an intensity of the reflected light

and controlling an intensity of said light source based upon the

intensity of the reflected light.

Electronic circuitry in the sensor module may be capable of measuring

skin resistance across the electrodes over a range of at least from 50 K Ohm to

12 M Ohm.

The first processor of the system of the invention may be configured to

calculate from the first signals one or both of a parameter indicative of an

arousal state of the user and a parameter indicative of an emotional state of the
user.

Calculation of a parameter indicative of an arousal state of the user may

include calculating a score of a sympathetic and parasympathetic activity of

the user using an algorithm based on any one or more of the user's Electro

Dermal activity, Heart Rate, EDA variability, and HR variability.

The the first processor may be configured to calculate a parameter

indicative of an arousal state of the user andto display the parameter indicative
of an arousal state of the user on a display associated with the mobile unit as a

two-dimensionalvector.

The first processor may be configured to display on a display associated

with the mobile monitor any one or more of the following images: an image

indicative of bio-feedback information relating to the user; an image indic ~
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of breathing activity of the user, an image including a graph indicative of an

EDAactivity of the user, an image including a graph indicative of a heart rate

of the user, an image including a graph indicative of a heart rate variability of

the user; an image including a graph indicative of an autocorrelation of a heart

rate variability of the user; and an image indicative of recommendation to

improve the user's psycho-physiological state based on one or both of the user's

physiological data and experts’ knowledge.

An image indicative of breathing activity may include a bar having a

length indicative of the breathing activity. An image indicative of bio-feedback

information relating to the user may include one or more parameter target
values.

The first processor may be configured to calculate in a calculation based

upon the first signals any one or more of the following: a breathing rate of the

user; and a heart rate variability of the user. The user's rate ofbreathing may be

calculated and analysis by monitoring changes in the electrical capacitance of

the body while the user is breathing.

The system of the invention may further comprise an entertainment

system In this case, the first processor may be configured to determineat least

one command based on the first signals and to transmit the at least one

command based to the entertainment system. The entertainment system may

comprise a third processor configured to perform an action based upon the one

or more commands. The action may comprises any one or more of generating

an SMS massage, controlling a DVD, controlling a computer game, and

controlling a "Tamaguchi" animation. The action may comprise processing a

user reaction to any one or more ofthe following: a displayed animated image;
a video clip, an audio clip, a multimedia presentation, real-time communication

with another human, a question that the user has to answer, and a task that the

has to perform.

In another ofits aspects, the invention provides a method for monitoring

one or more physiological parameters ofa user comprising:
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(a) obtaining values of the physiological parameters of the user from one
or more wearable sensor modules;

(b) wirelessly transmitting first signals indicative of values of the one or

more physiological parameters to a mobile monitor; and

(c) processing the first signals received from the transmitter in real time

using expert knowledge; and

(d) providing one or more indications of results of the processing to the

mobile unit.

The results of the processing may include bio-feedback information of

the user.

The method may further comprise transmitting second signals from the

mobile monitor to a remote server having an associated viewing station and

providing an analysis of the second signals at the viewing station. The viewing

station may include one or both of a remote call center and an interactive expert

system.

The processing may include calculating one or both of a parameter

indicative of an arousal state and a parameter indicative of an emotional state of

the user._Calculating a parameter indicative of an emotional state of the user

may be based upon one or both of a sympathetic activity and parasympathetic

activity of the user. Calculating a parameter indicative of an emotional state of

the user may be based upon any one or more of an electro dermal activity, a

heart rate, an electro dermal activity variability and a heart rate variability.

The method of the invention may further comprise a step of displaying

on a display associated with the mobile unit one or both of an image indicative

of a parameter indicative of an arousal state of the user; and an image indicative
of a parameter indicative of emotional state of the user. An image may include

one or both of a two-dimensional vector and a color indicative of a parameter.

The- method of the invention may be used in obtaining respiration

information selected from the group comprising duration of the inspiratory

phase, and duration of the expiratory phase. The respiratory information m
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obtained from audio sounds produced during breathing or speaking. The

respiratory information may be obtained by the user indicating the beginning of

one or more inspiratory phases and the beginning of one or more expiratory

phases of the user's breathing. A breathing rate of the user may be calculated

based upon a heart rate variability of the user. The user's rate of breathing may

be calculated based upon changes in an electrical skin capacitance of the user

while the user is breathing.

The method of the invention may further comprise training the user to

increase any one or moreofthe followings: a duration of the inspiratory phase,

a duration of the expiratory phase, and the ratio of the duration of the

inspiratory phase to the duration of the expiratory phase.

The method of the invention may further comprise displaying on a

display associated with the mobile monitor an image indicative of bio-feedback

information, wherein the image includes any one or more of the following: an

image indicative of breathing activity, an image including a graph indicative of

EDA activity, an image including a graph indicative of heart rate, an image

including a graph indicative of heart rate variability and an image including a

graph indicative of an autocorrelation of heart rate variability. The analysis of

the second signals may include a recommendation for the user to improve a

psycho physiological state of the user. The recommendation may be displayed

on a display associated with the mobile unit.

The method of the invention may comprise displaying a target value for

one or more of the one or more obtained physiological parameters.

The method ofthe invention may further comprise steps of:

(a) challenging the user with one or more stimuli;

(6b) monitoring one or more reactions of the user to said one or more

stimuli;

(ec) calculating, in a calculation based upon the one or morereactions, at

least one parameter selected from the group of: latency time of a
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reaction, maximum reaction time, half recovery time, maximum

stress, and new baseline stress; and

providing feedback to the user based on one or more of the

calculated parameters.

The method of the invention may be used in a method of self behaviour

modification comprising any one or more of the methods selected from the

group comprising:

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

cognitive behavioural therapy (CBT);

visualisation;

self hypnosis;

auto suggestion;

mindfulness;

meditation:

emotional intelligence skills;

psychological counselling provided over a communications network.

When the method of the invention is used in a method of self behaviour

modification the method may further comprise:

(a)

(b)

(c)

an

techniques;

providing the user with an interactive introduction about a specific

condition of the user;

providing the user interactive questionnaires for self assessment; and

providing the user with one or more interactive sessions selected

from the group comprising:

interactive session for self training to implement cognitive

interactivesessionsfor self training to implement behavioural therapy;

interactive sessions for self hypnosis;

interactive sessions for visualisation;

interactive sessions for auto suggestions;

interactive training to acquire and implement life and interpersonal
relational skills;
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interactive training to improve emotional intelligence skills;

interactive training to find purposes and goals; and

interactive training to plan stepsinlife.

The user may be provided with one or more interactive sessions while
the user is in a deep relaxationstate.

Unless otherwise defined, all technical and scientific terms used herein have the

same meaning as commonly understood by one of ordinary skill in the art to which

this invention belongs. Although methods and materials similar or equivalent to those

described herein can be usedin the practice or testing of the present invention, suitable
methods and materials are described below. In case of conflict, the patent
specification, including definitions, will control. In addition, the materials, methods,

and examples are illustrative only and not intendedto be limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary embodiment of the invention is described in the following

section with respect to the drawings. The same reference numbers are used to

designate the same or related features on different drawings. The drawings are

generally not drawnto scale.

The invention is herein described, by way of example only. With specific

reference now to the drawings in detail, it is stressedthat the particulars shown are by

way of example and for purposes of illustrative discussion of the preferred

embodiments of the present invention only, and are presented in the cause of

providing what is believed to be the most useful and readily understood description of

the principles and conceptual aspects of the invention. In this regard, no attempt is
made to show structural details of the invention in more detail than is necessary for a
fundamental understanding of the invention, the description taken with the drawings

making apparent to those skilled in the art how the several forms of the invention may

be embodied in practice.

Fig. 1 is a physiology monitoring system, according to an exemplary

embodimentof the invention;
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Fig. 2 shows a sensor module attached to a user’s finger, according to an

exemplary embodiment of the invention;

Fig. 3 shows some details of a sensor module, according to an exemplary

embodiment of the invention;

Fig. 4 is a schematic representation showing the mental and physiologicstates

ofa person;

Fig. 5a showsa typical electro cardiogram (ECG)of a healthy person;

Fig. 5b showsa typical light reflection optical signal as affected by the blood

flow;

Fig. Se shows frequency analysis of heart monitoring signal;

Fig. 6a shows a graph oftypical heart beat rate vs. time and its correlation to

breathing cycle;

Fig, 6b shows frequency analysis of Heart Rate Variability (HRV);

Fig. 7a shows an exemplary display showing sensors output, according to an

exemplary embodiment of the invention;

Fig. 7b shows an exemplary display showing heart beat rate (HR), according to

an exemplary embodimentofthe invention;

Fig. 7c shows an exemplary display showing Electro Dermal Activity (EDA),

according to an exemplary embodimentofthe invention;

Fig. 7d shows an exemplary display showing Heart Rate Variability,

demonstrating the breathing cycle, according to an exemplary embodiment of the
invention; |

Fig. 8 shows an exemplary graph of stimuli induced stress used in a training

session, according to an exemplary embodimentofthe invention;

Fig. 9 schematically shows an electric circuitry of a reflective Photo-

Plethysmograph with automatic continual adjustment of the source light intensity in

accordance to an exemplary embodimentofthe invention;

Fig. 10 shows an improved electronic circuit for EDA monitoring in

accordance to an exemplary embodimentofthe invention;
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Fig. 11 shows an exemplary graph of the relationship between the user’s skin

resistively and voltage measured by improved electronic circuit for EDA in
accordance to an embodiment of the invention; and

Fig. 12 shows an entertainment system according to an aspect of the invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT

The following detailed description is the best presently contemplated modes of

carrying out the present invention. This description is not to be taken in a limiting
sense, but is made merely for the purpose of illustrating the general principles in
accordance with the present invention. The scope ofthe present invention is best

defined by the appendedclaims.

With reference to the drawings, in Fig. 1 shows a physiological monitoring

system 10, in accordance with an exemplary embodimentofthe invention.
A sensor module 110 is attached to a user 100. A communication link 112 is

used to transfer data from the module 110 to a mobile monitor 120. Based on the

transferred data the mobile monitor 120 provides visual biofeedback to the user by

means of a display 122 and optionally an audio biofeedback to the user by means of

speaker 126. Optionally, a keypad 124 is used to control the operation of the mobile
monitor 120, sensor module 110, or both. Optionally the user can control the operation

using voice recognition methods.

Optionally, a communication link 128 is used to connect the mobile monitor
120 to a remote server 140 where in-depth analysis of data obtained by the sensor unit

110 may be doneand, optionally, data can be transmitted to an expert or anotheruser.

In the exemplary embodiment of Fig. 1, the mobile monitor 130 is a cellular phone,
communication link 112 is a Bluetooth link, and communication link 128 is cellular
RF link to a cellular base station 130 which is linked to a remote server 140 by a data

link 138.

Optionally, an additional data link 148 such as Local Area Network (LAN) or
Internet networking or RE cellular link connects the remote server 140 to a viewing
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station 150 where a human expert may provide interpretation of the data and transmit

recommendations to the user.

Sensor module

Fig. 2 depicts a sensor module 210 that may be usedin the system 10 instead of
“the sensor module 110. The sensor module 210 is in contact with the user's finger

200. The sensor module 210 may be attachedto the finger by a strap 212 as shown in

Fig. 1, or the sensor module 210 may be shaped to fit over the finger. Alternatively,
the finger 200 may simply be applied to the sensor module 210.

Fig. 3 shows a block diagram of a sensor module 310 for use in the system 10
according to an exemplary embodimentof the invention.

In the exemplary embodiment of Fig. 3, Electro Dermal Activity (EDA) at a
user’s skin surface 300 is monitored by applying at least first electrode 332 and second

electrode 334 to the skin surface 300. EDA electronics 330 monitors the skin

resistively by applying a very low electric voltage across the first and second
electrodes and creating a minute electrical current between the electrodes. EDA

electronics 330 generates a digital signal indicative of the skin resistively.

In the exemplary embodiment of Fig 3, blood flow under the skin 300 is
monitored by Plethysmograph Electronics 320 which is used for Heart Rate (HR)
monitoring. In this exemplary embodiment, a light source 322 illuminates the skin
surface 300 with emitted light 324. The intensity of scattered light 326 reflected from
the skin and received by light detector 328 depends on the blood flow in the skin.

Phethysmograph electronics 320 generates a digital signal indicative of the blood flow
and thus may be used to monitor heart activity.

Optionally, one or more additional sensors 372 connected to additional sensor
electronics 370 is used to monitor one or more additional physiological signals such as

temperature, Electrocardiogram (ECG), blood pressure, etc.

The processor 340 receives digital data from EDA electronics 330,
Phjethysmograph electronics 320 and optionally from additional sensor electronics
370 and processes the data according to instructions stored in a memory 342, The
memory 342 may be a Read Only Memory (ROM) storing a pre-installed program..a
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Random Access Memory (RAM), a non-volatile memory such as flash memory or

combination of these types of memory. The processor 340 may store raw or processed

data in memory 342 forlater use.

Optionally, the sensor module 310 is equipped with an indicator 380. Indicator

380 may provide visual or audio indication as to the status of the module such as
“on/off”, “low battery”. Additionally or alternatively, indicator 380 may provide

visual or audio indication as to the physiological state of the user based on the data

from the sensors.

In the exemplary embodiment of Fig. 9, a communication module 350 is used
as an interface between the sensor module 310 and mobile monitor 120 (Fig. 1). In this

embodiment, a wireless communication link is used. Preferably, communication

module 350 supports “blue-tooth” RF bidirectional wireless communication and is
connected to antenna 352. Alternatively or additionally, Infra-Red CR)

communication, ultrasonic communication, WIFI communication, or wire

communication may be used.

Battery 360 provides powerfor all the electronics within sensor module 310.

Alternatively or additionally, a wired connection, for example Universal Serial

Bus (USB) may be used. In this case, a wired connection may provide power,

optionally using electrical isolation such as a transformer whichisolates the supplied
powerfor safety, as well as means for data transfer.

The location of the sensor module on the user’s body may depend on the type

ofphysiological data to be acquired by the module and the type of sensor used.
For example, for measuring an EDA signal, the sensor’s electrodes could be

placed wherethe skin resistively changes depending on the person’s stress or arousal
level or any minute change in the autonomic nerves system, such as the palm of the

hand, fingers wrist or ear lobe.

For measuring blood flow by optical reflectance, the module could be attached
to locations where blood vessels are close to the surface such as the wrist, fingertips

eat lobe etc, or the forehead to monitor blood flow in the brain.
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For measuring cardiac electrical activity (ECG), the sensor may be attached to

the user’s chest using an adhesive or a strap, alternatively ECG can be monitored by

attaching electrodes to two hands.

For temperature sensing, a sensor, which may be external to the sensor module,

may be placed in the armpit or ear etc.

Alternatively, sensor may be temporarily touched to the measurement location

for the duration of the measurement.

More than one sensor module may be used simultaneously. Two or more

sensor modules may acquire the same or different physiological signals and
communicate them to the same or different mobile monitors. Optionally, a plurality of

sensors may monitor one or plurality of users simultaneously. The sensors may

communicate with the same mobile monitor or with different monitors.

The communication link 112 is preferably bidirectional and continues while the

sensor module is in operation. In such cases, the sensor module transmits information

indicative of the user’s physiological state to the mobile monitor for display and

processing and recetves commands and instructions from said mobile module. Such

commands and instruction may control the operation mode ofthe sensor module. For

example, the data sampling rate may be changed by such a command. Additionally or
alternatively, data sampling accuracy or range may be changed by such commands.

Programs executed by processor 340 may be uploaded and stored in the memory 342.

Alternatively, the communication link 112 may be unidirectional in which case

the sensor module 310 only transmits information to mobile monitor 120. Optionally,

the communication link 112 is intermittent. For example, for saving power and

prolong battery life, the communication link may be activated only on demand, or

when signals detected by the sensor are in specific ranges, for example: above or

below thresholds or satisfy other conditions. For example, if the processor 340 detects

an anomaly in the acquired physiological signal, it may initiate a data transfer to the

mobile monitor. Alert conditions may be set up that trigger such data transfer to the

mobile monitor 120. For example, heart rate may be monitored by the processor 340

to detect anomalous conditions regarding the rate and its Variability such as: |
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Rate (HR) too high, HR too low, Heart Rate Variability(HRV) too low. Breathing rate

which may be inferred from analysis of HRV as will be demonstrated later, may also
be used to trigger data transfer.

Alternatively or additionally, data transfer may be triggered by the mobile

monitor.

For example, the mobile monitor 120 may be a laptop computer, The sensor

module 310 may acquire and log physiological information, preferably in a

compressed form in memory 342. Such a log may span a duration of several minutes
or hours. Whenthe sensor module 310 is in the vicinity of the mobile monitor, the
acquired and stored data may be transferred on command initiated automatically or

manually.

The data transfer rate may change depending on the operation mode of the

sensor module. For example, one or few of HR, EDA ECG and HRV mayberelayed

to the mobile monitor during normal operation mode, while moreor all ofthe signals

are transferred during another modeof operation. Optionally, data is stored in a buffer,

for example a cyclic buffer within memory 342 such that data recently acquired is

available until over-written. Buffered data may be transferred on demandorinitiated

by the processor 340 or the mobile monitor.

Instructions and commands maybeinitiated by the remote server 140 or expert

station 150 and relayed to sensor module 110 through mobile monitor 120.

Alternatively, different communication methods may be used for different purposes.

For example, data transfer from sensor module 112 to mobile monitor 120 may be

achieved by a unidirectional communication such as IR transmission, while

reprogramming the sensor module or setting alert parameters may be done while

sensor 110 is connected to mobile monitor 120 using a USB cable. It should be

apparent that other combinations ofcommunication modes and methods are possible.

Preferably, the sensor module 310 comprises means for monitoring blood flow

in the skin 300 using the phethysmograph electronics 320; light source 322 and light
detector 328. In the preferred embodiment, the light source 322 is a Light Emitting

Diode (LED) emitting red or IR light 324, or a plurality of LEDs transmitting sar
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plurality of wavelengths for example both red and IR light. Other light sources may be

used such as solid-state diode lasers or Vertical Cavity Surface Emitting Laser
(VCSEL). In the preferred embodiment, the light detector 328 is a Silicon

photodiode.Optionally, the intensity of the emitted light 324 is not constant. For

| example, HR electronics 320 may turn off the light to conserve energy or to perform
periodic calibration and ambient light subtraction. Additionally or alternatively, the

intensity of emitted light 324 may be controlled by plethysmograph electronics 320 to

compensate for different skin colors and person to person variations in skin light

scattering properties such that reflected light 326 will remain within specific range.

This method ensures that the light detector 328 and its associated amplifier and

Analog to Digital Converter (ADC) will not be saturated or out of range. Alternatively

the light source 322 maybe placed on one side of the user’s appendage suchas finger

or ear lobe andthe light detector 328 placed on the other side of the appendage.In this

case the detector detects the light transmitted through the appendage instead of the

reflection light.

Fig. 9 shows some details of exemplary electric circuitry of a reflective photo-

plethysmograph 900 with automatic continual adjustment of the source light intensity

in accordance to an embodiment of the invention. The circuit is designed to pick up

changes in light intensity as blood passes through the capillary bed of a user for

example, in the finger. The intensity of reflected light intensity changes in time

reflecting the pulsatile action of the heart in the user. The change is converted to a

voltage, amplified, filtered and then digitized signal before being passed to a

microcontroller 340

The interface sensor comprises an intensity-controlled Opto-transmitter Tx,

preferably a red or Infra-red LED and a light receiver Rx preferably a photodiode or a
phototransistor and a trans-impedance (current to voltage) amplifier. In the preferred

embodiment, the receiver Rx is an integrated component including both photo-detector

and amplifier. The signal S1 from the output of the trans-impedance amplifier is feed
to one input of a differential amplifier Al and is also low-pass filtered and taken to a

unity-gain buffer amplifier A2 giving output signal S82. Output signal S2 represent~ ‘+>
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average level of light falling on the opto-sensor with any pulsatile component removed

due to the low pass action of the filter. S2 is then used as the other input to the

differential amplifier Al. The output from A1 is low-pass filtered and then fed along

with S2 to the differential inputs of an analogue to digital converter AD1 providing a

digitized pulse signal to microcontroller 340. Additionally, S2 is used along with a

fixed reference voltage Vref slugged comparator A3 whose output controls the

intensity of the opto-transmitter Tx. This allows optimal biased input conditions for

the receiver by automatic continual adjustment of the source light intensity. The

overall effect ofthe circuit provides for wide variability in ambient light conditions,
skin tone of the subject and minimizes unnecessary current drain due to optimal

control of the light source. It is possible to replace the photo-plethysmograph with a

piezo-electric sensor, which monitors minute changes in blood vessel pressure instead

of changes in reflected light.

Another aspect of the invention is a GSR EDA sensor. GSR and EDA have

been used for many years to monitor general arousal levels. However, efficacy has

been compromised because the difference between skin resistance / impedance of

individuals is very high as is the disparity encountered within the same individual

experiencing differing emotional and physiologicalstates.

In order to accommodate a wide spectrum of users, current systems are not

sensitive enough to diagnose minute changes. One way, used in the art, to overcome

this problem is to have two reading sessions monitored by experts: the first reading

creates a base line, the second session is done at higher sensitivity centered around the

baseline. In the present invention,

° A 16-bit Analog to Digital Converter (ADC) microchip is preferably
used to cover a larger range with high sensitivity.

° The electronic circuit, as depicted in Figure 10, is modified to

enhance dynamic range.

° Software is used that can automatically monitor both the user’s base

line and level of sensitivity, and display it to the user in an understandable way.
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In contrast to prior art EDA units which use 8-bit or 12 bit ADC, the EDA

electronics 330 ofthe preferred embodiment uses a 16-bit ADC.It was discovered that

small temporal changes in skin resistance provide significant physiological

information, while the EDA may change over a wide range. Additionally, the large

dynamic range reduces or eliminates the need to manually adjust the ADC range or

baseline or sensitivity. Since the EDA signal is low bandwidth, high accuracy ADC

such as “sigma delta” type may be used.
Optionally, automatic auto ranging and auto scaling may be used. In this

method, a baseline may be subtracted from each measurement. The subtracted value

may be stored or transmitted to the mobile monitor so that actual values may be
restored. Similarly, automatic scaling may be used to re-define the signal change

associated with each bit of the ADC. Optionally or additionally, a Logarithmic or

other non-linear scaling of acquired data may be used.

Fig. 10 shows an electronic circuit 1000, for using non-linear scaling for EDA

monitoring. The circuit 1000 is designed to pick up very small changes in sweat gland

activity reflecting changes in the emotional arousal of the user. The circuit monitors

changes in skin resistance level, which are then amplified, filtered and digitized before

being passed to the microcontroller 340.

In one preferred embodiment, the interface consists of a pair of gold plated

finger electrodes 1032 and 1034, etched onto a PCB. The EDAsignal has a large

dynamic range and there are also very large variations between subjects of base skin

resistance level. The electronics comprise a modified constant current source.

Operational amplifier A4 tries to maintain the potential at intersection 1100 at voltage

Vref, providing a fixed current through the resistor R3. This current is the current
flowing through the combination of resistor R1 and the EDA electrodes 1023 and
1034. The voltage Vx, required to maintain this constant current is measured with

respect to reference’ voltage Vref and digitized by Analog to Digital Converter AD2

after low-passfiltering. Preferably, AD2 is a 16-bit ADC.

The resistance R2 is preferably high, for example (R2 > 10 times the normal

subject base readings) and during normal operation has no significant effect i
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circuit. However for subjects with high levels of basal skin resistance, R2 becomes

more significant and the voltage output from A4 is reduced to prevent output

saturation. This allows subjects with high base resistance to be measured using the

same circuitry with the output measured with a non-constant current.

The measured voltage Vx is given by:

_ Vref / R3
1/(R1+ Rx) +1/R2

where R1, R2 and R3 are the resistor values. Vref is a reference voltage value,

and Rx is the changing resistance of the user’s skin appearing between the electrodes.

An EDA monitoring device based on the circuitry according to the current

invention may be capable of measuring small changes in the skin resistance over a

large range, for example from 50 KOhms (50,000 Ohm) to 12 MOhms (12,000,000

Ohm). The exact range may be adjusted by changing the values of the components in

said circuitry.

Fig. 11 shows an exemplary graph of the relationship between the measured

voltage Vx and the user’s skin resistively Rx plotted in arbitrary units on a log-log

scale. A linear range is observed near the origin. The plot becomes non-linear for high
Rx values.

Optionally, the sensor module 310 is equipped with an indicator 380. Indicator

380 may provide visual or audio indication as to the status of the module or provide

one or few of: visual, vibrational, or audio indication as to the physiological state of

the user based on the data from the sensors. For example, indicator 380 may be used to

alert the user that a physiological signal is out of the predefined range. The alert may

be initiated locally by processor 340 or communicated to the sensor module through

communication link 112. Optionally, indicator 380 may be used as biofeedback in a

training session as will be detailed later.

The indicator 380 may comprise an LED or a few LEDs optionally of different

colors. Optionally, indicator 380 may comprise a speaker providing audio signal to the

user. Optionally, indicator 380 may comprise a means to produce vibration such as
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PZT buzzer or miniature electric motorso that the alert may be sensed by the user and
no one else.

Mobile monitor

In an embodiment of the current invention the sensor module 110 is connected

by communication link 112 to a mobile monitor 120. In one preferred embodiment,

the mobile monitor 120 is a cellular phone or a Personal Digital Assistant (PDA)

equipped with a processor to perform data analysis, memory, a display, Audio output,
input means such as keypad, and microphone and skeitchpad and means to
communicate with both sensor module and remote server.

Specific programs necessary for interfacing with the sensor module and for
providing feedback to the user may be uploaded bythe user. For example, the program

may be loaded into a cellular phone wirelessly in the same way a new gameorring
tone is loaded.

Alternatively, other personal computing devices may be used as mobile

monitors, for example a Laptop Personal Computer LPT or a media player such as

Apple iPOD®, pocket PC or an electronic note-book. Alternatively, a standard PC may
be used if the user wants to execute a training session without moving aroundor if the

user wants to download data stored in the sensor module periodically or to reprogram
the sensor.

The communication range of the sensor module is limited due to its small size

and low battery capacity to few meters or up to almost 100 meters using Bluetooth. In

contrast, the Mobile monitor is equipped with means to connect to a remote server

wirelessly over the cell network, preferably using the Internet. For example, cellular

phone may be connected using one of the cellular data exchange protocols such as
GPRS. Other standard and proprietary protocols may be used such a wired connection
to a phone line using a modem or an Asymmetric Digital Subscriber Line (ADSL), a

Local Area Network (LAN) Wireless LAN (WAN),etc.

Remote servers may provide additional processing of the sensor’s data, initial

and updating of mobile monitor and sensor module programming, feedback and

recommendations to the user, issue alerts to the user or summon rescue teams to a
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the user in emergency. Some mobile monitors may be equipped with means to

establish their physical location such as Global Positioning System (GPS) which may

be usedto direct the rescue team to a user in distress such as during cardiac mishap or
epilepsy episode.

States of mind

Reference is now madeto Fig.4 illustrating schematically examples of possible
“states of mind” of a user. The vertical axis is the arousal level of the user while the

horizontal axis is his emotional state.

Biofeedback and monitoring systems are not designed to analyze emotions.

The GSR or EDA sensor reflects arousal level, but the system cannot differentiate

between positive arousal — that is when the user is enthusiastic and negative arousal

when the user is stressed and angry. The existing methods also cannot differentiate

between positive low arousal - when the user is relaxed and meditating, and negative

low arousals ~ when the user is depressed and despondent.

Reference is now madeto Fig.4 illustrating schematically examples of possible
“states of mind” of a user. The vertical axis is the arousal level of the user while the

horizontal axis is his emotional state.

By integrating a sensitive EDA sensor (such as disclosed herein according to

the current invention), HRV analysis, and optionally a multimedia display (such as a

smart phone , PDA or PC), it is possible not only to analyze the state of the emotions

of the user as described in Fig. 4 , but also to train the user to improve his state of

emotions and physiology.

For example: the system can have several modes of operation:

a) Baseline calibration: The system automatically determines a base line of the

specific user. The base line includes vectors of parameters which will be calculated

and recorded during the first interval, including: minimum, maximum and average

HR, HRV, FFT (Fast Fourier transform), respiration rate (which can be calculated

indirectly or monitored directly), and EDA - max, min, average, variance, number of

fluctuation and slope.
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b) Calibration using induced state of mind: Preferably, a short time after the

base line has been stabilized, the system presents prerecorded triggers. Each trigger is

designed to elicit specific emotions in the user. The triggers may be prerecorded
scenarios which can cause specific emotional reactions. The preferred methods are

multimedia methods, which can be a prerecorded audio visual movie on a smart phone

or PC. For a professional system, this can be virtual reality goggles with a real 3D

scenario. For a less expensive system, the trigger can be only an audio session using a

mobile phone. These triggers or scenarios can be general scenarios which have been

tested and validated in the past to create a specific emotional reaction, or can be

customized for a specific culture, people or person. For example, a scenario might be
an audio visual display of a dentist drill in a tooth, or a car accident for negative

arousal; winning a game, or a romantic relationship for a positive arousal; a relaxing

nature movie for positive relaxation, and a boring and sad scenario for negative low

arousal. Before, during and after each trigger, the system monitors, calculates and

records the vectors of parameters as described above and calculates the parameters

which are described in Fig. 8 when each trigger start and finish.

c) Calibration using user reported state of mind: The system can ask the users

to input their subjective feeling, for example, by using the keyboard oftheir cell phone

(e.g.) if you feel very happy press 9, very sad press 1). By calculating the above

vectors and correlating them with the specific triggers, the system is able to

differentiate between specific states of emotions and to correlate them with the

physiological state of the user. The system can keep those vectors and their

correlations to specific emotional states for specific users, and/or for each group of

users. .

d) Learning mode: The system can incorporate neural network and similar
methods to continue learning, using the data from a group of users in the past to

predict the emotional state of a specific user in a shorter time using his vector of data

as describe above. For example, using this algorithm with a group of people, the

system can predict that when a user has a low HRV andat the sametime a high skin
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conductivity, his emotional state is "“egative stress", while user with a high HRV and

a low skin conductivity is "relaxed andpositive".

s) Training mode: The system can also train the users first to be more aware of
their physiological and emotional state during their daily activities, and, second to

acquire better behavioral, physiological and psycho- physiological habits, such as

increasing their respiration cycle, and the ratio of expiration to inspiration, increasing

their HRV, and learning to relax. , Third, the system can be used to train users to

improvetheir reaction and responses to ncgative triggers and events during their daily

life, and to improve their reactions and performance under pressure. The system can

simulate real events and train the user to improve his reaction, performance and
behavior. For example while prior art biofeedback systems can be used only in an

artificial setting (e.g. the therapist's office) the wireless sensors of the invention can be

used during actual important activities, such as driving, playing music, competing in

sports, during exams, work interviews, etc.

The system of the invention may be calibrated or customized to a specific user.

Alternatively, statistical parameters acquired by studying the general population or a

specific sub-group of the population may be used. In some embodiments, a remote

server receives data from a plurality of users, optionally including information about

the user, and uses the information to create a data set used for state of mind analysis.

Optionally, parameters extracted from the data set are transmitted to the mobile units

of at least some of the users to be used for determination of the state of mind of the

users. Optionally, a study group or plurality of study groups of users are used by the

service provider in order to create the data set. This real time analysis of the state of

mind of the users including their emotional reactions to specific triggers can be used to
train the users to improve their performance and also to analyze their reactions to

specific events, triggers, products and services.

The users can receive feedback in real time directly from the system by audio-

visual feedback in real time, and at the same time the system can transmit the

information to an expert or coach who can help them improvetheir reactions. This can

be relevant for health issues —e.g. a child with asthma who can get feedback ir
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time from the system and/or physician, or an athlete receiving feedback to improve his

performance. For training and analysis, it is recommendedto record the physiological

vectors as described above together with the external situation -e.g. a video of the

_competition, or a musical performance. In this way, it is possible to find the

correlation between the best performance and the physiological vectors, and to train

the user to optimize his’ physiological, emotional and mental performance, using

simulation of the event by video or visualization together with the real time feedback
of the sensors.

Schematically, the upper section of Fig. 4 is characterized by high arousalstate,

such as physical or emotional stress. This stress ‘may be a result of vigorous physical
activity or by emotionalstate of anger, aggressiveness, fear, or anxiety. Alternatively,

high arousal may be a result of excitement caused by constructive thoughts such as

concentrating on performing a task, or feelings of enthusiasm or passion. These two

different states are separated by their being on the right (negative emotionally) andleft

(positive emotionally) sides of the figure respectively.

Similarly, low stress states of mind, schematically symbolized by the lower half

of the figure, may be a result of depression or boredom, characterized by low arousal

or energy level and negative emotions on the lower right of the figure; or relaxation

and self contained pleasure on the lowerleft side of the figure.

In an embodiment of the invention, the combination of sensors and data

processing enable automatic determination of the state of mind of the user and may be

used to provide feedback and interactive multimedia training to achieve and maintain

the positive state of mind and body.

A high stress state is characterized by a high production of adrenalin hormone
associated with high HR. However, high HR by itself cannot separate enthusiasm and
passion from anger and anxiety. Positive mental states (left two quadrants of Fig. 4)

are associated with secretion of growth hormone and dehydroepiandrosterone

(DHEA), and characterized by high heart rate variability (HRV) and high skin

resistance. In contrast, negative mental states (right two quadrants of figure 4) are

associated with secretion of Cortisol hormone and characterized by
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HRV.Additionally, a state of relaxation is characterized by slow, steady breathing with

slow exhale periods.

In an exemplary embodiment ofthe invention the state of mind is characterized

by a two component vector: Emotional level: Left- more positive emotions, right-

more negative emotions — on the horizontal axis; and Stress level on the vertical axis:

Up- more stress, down- less stress.

. In some embodiments of the invention a marker, for example an icon is

displayed in the coordinates representing the state of mind vector and may be viewed

by the user to allow monitoring of his state. The location of the marker may be
periodically updated as the state ofmind changes.

Alternatively or additionally, color codes may be used to symbolize the state of

mind. For example, the horizontal axis may be represented by shades of yellow on the

left to black on the right; while the vertical axis may be represented by shades of red

on the top and blue on the bottom.

The combinations of these colors yields: Orange — representing a passionate

mood on the upper left quadrant of the two dimensional scale; Green ~ representing a

relaxed mood on the lowerleft quadrant; Dark Red - representing an aggressive mood

on the upper right quadrant; and Dark Blue - representing depression on the lowerleft

quadrant.

The resulting combination color, representative of the state of mind may be

displayed on the display 122 of unit 120. For example, the resulting combination color

may be used as background for one or some of the graphs as depicted in Figs. 7a to 7d.

It should be clear that other color schemes may be used within the general

embodiment of the current invention. Such a color representation of state of mind is
easy to view and may be intuitively understood by the user without the need to

carefully observe the monitor or while performing other mental or physical tasks.

Data processing

In an embodiment of the invention, heart pulses are tracked by data analysis

performed by processor 340 within the sensor module.
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Fig. Sa shows a typical ECG signal of a healthy person. Three heartbeats are

clearly seen separated by time intervals T1 and T2.

Fig. Sb shows a typical optical signal. Three heartbeats are clearly seen
separated by time intervals T1 and T2.

In an embodiment of the invention, optical signals from detector 328 are

analyzed and individual heartbeats are determined.

This can be done by identifying the peaks, minima or zero crossings in the

signals, by performing auto correlation or by wavelet analysis.

In one preferred embodiment, local maxima are found in the optical signal.
Then, the system checks if this peak is a heartbeat peak or only a local maximum due
to noise. This determination may be assisted by performing comparison with signals

from previous heartbeats and using, for example, probabilistic, heuristic or fuzzy logic

algorithms.

In contrast to standard heart rate monitors which display only an average heart

rate, the combination of the electronics and the peak detector — heartbeat recognizer

algorithm enables the system to detect, calculate and present more accurately each
heartbeat.

A similar analysis may be performed on an ECGsignalif available. It is easier

to detect accurate peaks in an ECG because the R wave has high amplitude and is

sharp. The instantaneous HR is define as HR(t}=1/;,, where T(i) is the duration of
6650

Zheart cycle (T is also known as R-R duration as seen in Fig. 5a), HR(t) is tracked

over time (t) and optionally stored in the memory 342. Alternatively, the T(i)’s may
be stored.

An average HR (AHR) maybecalculated by averaging the values ofHR over a

specific period. A running average may be calculated over a predetermined time

window to reduce noise in the signal.

HR Variability GARV) may be calculated by several methods. One of them is

the absolute value of the difference between the AHR and HR(t), and calculating the

average of the HR(t) in the specific interval.
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Other methods are calculation of the standard deviation or variance of the HR

in a specific interval.

Optionally or additionally, spectral analysis of a heart signal may be performed.

_A computational efficient Fast Fourier Transform (FFT) algorithm is preferably

performed to calculate the spectrum.

Fig. 5e shows a typical Fourier spectrum of heart signal. AHR can be inferred

from the location of a peak, that is typically located between 0.5 to 3 Hz

corresponding to an average heart rate of 30 to 180 beats per minutes. HRV may be

inferred from the width ofthe peak.

A stress level can be inferred from the AHR wherein a high level of stress is
characterized by higher than normal AHR. It should be emphasized that “normal”

AHR is different for each individual and depends on age and physical stamina. Thus,

this level may need to be updated from time to time, for example by measuring and

averaging the AHR over an extended duration or by measuring it during a calibration

session while the person is in a knownstate of mind. Similarly, the two ends of each

axis may be calibrated during training and calibration sessions, for example: vigorous

physical exercises vs. meditation rest or sleep.

Variability in HRV may be assessed from width of the peak in Fig Sc.

It was discovered that heart rate is correlated with the breathing cycle and

autonomic nervous system functionality. Fig. 6a shows a typical graph of a healthy

person’s HR as a function of time during normal breathing cycle. The HR increases

during inhalation and decreases during air exhalation.

Breathing monitors known in the art use strain gauge sensors strapped around

the chest, or air movement sensors positioned near the person’s mouth and nostrils.
Using these sensors is cumbersome and uncomfortable. In contrast, an embodiment of

the current invention infers the breathing from HR information.

In an embodiment of the invention, values of instantaneous HR(t) determined

for example from:optical signals or from ECG signals are analyzed and the breathing
cycles are determined. This can be done by identifying the peaks, the valleys or zero

crossings in the HR sequence, by performing auto correlation or using FFT analy,
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by wavelet analysis. Each breathing cycle may be analyzed for Breathing Rate (BR),

Breathing Depth (BD) and the Ratio of Exhale over Inhale duration (RED.

Alternatively or additionally it can be analyzed and presented as two parameters:
Inhalation duration and exhalation duration (average duration in seconds).

Where: BR per minute is defined as 60 over the duration of the breathing cycle
in seconds;

BD is defined as the Minimum HR subtracted from the maximum HR during

the breathing cycle normalized by the AHR, and

RE]is defined as exhale duration divided by inhalation duration.

These values may be transmitted to the mobile monitor and optionally stored in

the memory 342. Alternatively, the breathing analysis may be done at the mobile

monitor.

The average values of BR, BD and REI (ABR, BD and REIrespectively) may

be calculated by averaging the values of BR, BD and REI overa specific period. A

running average may be calculated over a time windowto reduce noisein the signal.

Optionally or additionally, a spectral analysis of HR or HRV sequence, using a

computational efficient Fast Fourier Transform (FFT) algorithm, is performed to

calculate the spectrum.

In some embodiments of the invention, HR() is displayed to the user, for

example as shown in Figure 7a..A graph of HR(t) may be useful for assessing the

ability of the user to quickly adapt to changing circumstances, for example to regain a

calm mood after an exciting stimulus.

An additional method to analyze the data and extract breathing pattern is to

perform autocorrelation on the HR(t). Autocorrelation, AC(k) may be defined as the

sum over a specific interval j = {t-K tot} of HRG)*HRG-k). In some embodiments

of the invention, the autocorrelation function is displayed to the user to assist

visualization of the breathing cycle as will be seen in Figure 7d. When breathing is

steady, the autocorrelation function cxhibits a deep wave pattern with a cycle's length

equal to the breathing rate. The depth of the waves of the autocorrelation function is

indicative to the depth of the berating. In contrast, when the user is in agitated sta*- -*
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mind, the breathing is unsteady and may be shallow, causing the autocorrelation

function to flatten. The autocorrelation function may be used for calculating the

Breathing Rate (BR), the Average Breathing Rate (ABR) and the Breathing Rate
_ Variability (BRV).

The Exhalation to Inhalation Ratio (EIR) may be calculated from the graph of

Figure 6a by measuring the Exhalation Duration (ED), the Inhale Duration (ID) and

calculation EIR = ED/ID. Note that the breathing rate BR is given by 1/ BD wherein

the Breathing Duration BD = ED +ID. The values of EIR, BD, breathing depth and

breathing stability may be assessed from the autocorrelation function, or from an FFT

analysis or using other input devices such as a mobile phone or mouse as described
below.

Fig. 6b showsa typical FFT spectrum of the HRV. An average breathing rate

(ABR) can be inferred from the peak at around 1/10 Hz corresponding to average

breathing cycle of 10 seconds. Average breathing depth may be inferred from the

height of the peak and Variability in breathing rate from width of the peak.

By analyzing the FFT of the HR and analyzing the EDA over the same period,

the balance ofthe sympathetic and parasympathetic nervous system can be analyzed.

Optionally or additionally, a conventional breathing sensor may be use to

provide independent measurement of the breathing cycle. Optionally or additionally,

the user may be requested to provide independent measure of the breathing cycle. For

example, the user may be asked to use an input device of the mobile monitor, for

example an LPT, [define], mouse or keypad, cellular phone keypad, scratchpad of a

PDAor any other input device. The user may provide an input at each breathing cycle

or provide more information, for example by pressing the “up” key during inhalation
and the “down” during exhalation, thus providing information needed to calculate REI

independently from the values inferred by HB analysis.

Alternatively or additionally, a microphone maybe used as an input device to

allow the user to speak an indication or the microphoneis placed close to the user's

airways to pick up noise caused byair currents during breathing. For example, a

headset microphoneattached to a cellular phone may be used for sensingthe user’.
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breathing. These methods are simple to implement, do not require a special respiration

sensor, and provide important information and feedback to the user.

It was found that during relaxation, a breathing pattern is dominated by regular,

slow, deep breathing. This pattern manifests itself by increased amplitude of the peak

60 in the curve of Fig 6b. At the same time, due to the increased depth of inhalation,

and the stabilization of the breathing rate, the Variability in HR increases, causing the

broadening of the peak HRV shownin Fig 6b.

Respiration guide bar

The system may present to the user a respiration guide using any one or more

of a graphic bar display, musical cues voice instructions, and/or vibration.. In the

graphical bar display, the breathing bar length may vary, for example, in accordance

with the user’s respiration rate or the duration of the inspiratory or expiratory phase of

the respiration cycle. The system can calculate the user’s respiration rate and use it as

a starting base line, and train him to improve the pace (increase the exhalation period)

according to the user’s needs, for example, using predetermined instructions that can

be overridden by the user or a coach. As another example, the breathing bar length

may vary in accordance with the lung volumeofthe user, increasing in length as the
user inhales and decreasing as he exhales. Using an autocorrelation method, the

application may anticipate the breathing pattern based on recent berating history. By

displaying a delayed image of the breathing pattern, the user may train to slow down
his breathing rate. Optionally, the training may be aimed at achieving a predetermined

breathing rate goal. Similarly, the breathing depth, as determined by the HRV, may be

indicted by the length of the breathing bar. Inspiratory and expiratory phases can

easily be followed by the user observing the changing breathing bar. The speaker 126

may be used to give voice indications, encouragement and commands such as:
"inhale", "hold breath” or "exhale". Alternatively, the breathing bar may change color

according to the phase of the breathing cycle. Alternatively, another type of display,

such as an expanding and contracting balloon may be displayed, wherethe size of the

balloon represents the volume of the lungs. Optionally, the user may choose the

operation and display mode of the breathing bar.
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Display screens

Figs. 7a, 7b, 7c and 7d show exemplary display modes according to different
embodiments of the invention.

It should be noted that these exemplary display screens are shown for

demonstration purposes as adopted to be viewed on a specific cellular phone. Other

display means, for example a PDA,etc, and display designs may be created within the

general scope of the current invention.

Fig. 7a shows an exemplary display on a screen 122 of a cellular phone used as

mobile monitor 120. On the top of the display screen 122 is an icon driven phone
menu 72 that allows the user to access other functions of the cellular phone. In this
example, the menu comprises: “incoming call” icon 73a, “address book” icon 73b,

“message” icon 73c and it may comprise of other icons. At the bottom of the display

screen 122 is a phone status line 86 showing status indicators of the cellular phone,

such as “battery level” 81a, “speaker on” 81b, “RF reception level indicator” 81c,

etc. Generally, these top and bottom lines are part of the cellular phone system and are

not involved with the operation of the mobile unit as physiological monitoring and

training.

Some or all functions of the mobile unit, for example cellular phone 120, are

available to the user during physiological monitoring. For example, the user may

accept an incoming call on the cellular unit. Preferably, physiological data continue to
be accepted and logged, to be processed and displayed later. Similarly, the user may

access an address book or other information stored in memory of the mobile unit

without interruption ofphysiological data logging.

In the case wherethe mobile unit 120 is a cellular phone, the data analysis and
screen display may be created by an application loaded into the cellular phone

memory and executed by the processor within the cellular phone.

The data logged on the mobile unit may be transmitted to a remote server for

further analysis. For example data may be sent to via the cellular network using a data
exchange protocol such as GSM, GPRSor 3G. Alternatively or additionally, data may
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be transferred to a PC or a laptop computer using a cable such as USB cable,

Bluetooth RF communication or Infrared (IR) communication.

Below the icon driven phone menu 72 is an application menu 85 that allows the

user to access other functions and display modes of the current invention. For

. example, the user can choose specific tutorial or interactive training. The application
menu 75 may allow control of the sensor's mode of operation, for example: starting

and stopping data acquisition or data transfer, turning on or off a sensor, determining

the sampling rate and accuracy, etc.The user may use the application menu 85 to

choose the format ofthe displayed graphs and data.

The display screen 122 may display breathing bar 77. In the examples herein,

breathing bar 77 is in the upper left, below the application menu 75. In the

embodiment of Fig. 7a, the graph 80 showsthe pulse signal 81 plotted vs. time on the

horizontal axis, as measured for example by blood flow in the skin which is monitored

by Heart Rate (HR) Electronics 320 within sensor module 210. Preferably, the graph is

continuously updated and displays the data in real time. Alternatively, the graph is

represents previously logged data.

In the embodimentofFig. 7a, the graph 90 shows the EDA signal 91 plotted vs.

time on the horizontal axis, as measured by the EDA electronics 330 within the sensor

module 210. Preferably, the graph is continuously updated and displays the data in real

time. Alternatively, said graph may display previously logged data.

The large main graph 50 showsinstantaneous HR(t) 51 in units of heart-beats
per second on the vertical axis plotted vs. time in minutes on the horizontal axis.

Optionally the main graph 50 comprises a navigation icon 54 (shown here in "play"

state) used to manipulate the display. For example, the user can "freeze"the display to

closely examinea specific time frame. Similarly, the user can perform any orall of the

commands “fast forward," "shift up", "shift down", "move back", "zoom in", "zoom

out", "smooth" etc. Manipulations performed on the large graph 50 may also effect

one or both of the graphs 80 and 90 so as to maintain the synchronization of all the

graphs. Alternatively, some of the graphs may show real time data while another graph

shows previously logged data.
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Target or optimal range zone limits 52a and 52b are marked on the main graph

30 so that the user can easily compare his heart rate to a training goal. The target zone

may be colored. For example a ceniral green zone may indicate the goal values, while
shades ofyellow designate the target zone and shades of red indicate dangerously high

or low values. The background color of one or some of the graph may be indicative of
the state ofmind of the user.

In the embodiment of Fig. 7a, the numerical data on the left 65a shows the

instantaneous heart rate HR(t). In this example, the value 61 beats per seconds may

also be inferred from the last value of graph 51: Alternatively, numerical data on the

left 65a may display the average heart rate over a predetermined time interval.

In the Embodiment of Fig. 7a, the numerical data on the right 65b shows the

average heart rate variability as computed from the standard deviation of HR(t) over a

time window. Alternatively, numerical data on the right 65b may display data
indicative of the difference between the minimum heart rate and maximum heart rate

as depicted in Fig. 6a.

Fig. 7b shows another exemplary display on a screen 122 of a cellular phone

used as mobile monitor. In this example, graph 90 shows HRV values 93 plotted vs.

time on the horizontal axis instead of showing EDA data. The values 93 may be
indicative of an autocorrelation function of the HRV.

Fig. 7c shows another exemplary display on a screen of a cellular phone used as

mobile monitor. In this embodiment, graph 90 shows HRV values 93 while large

graph 50 shows EDA data 91. A navigation icon 54 indicates that the data display is in
a "pause” mode.. .

Fig. 7d shows yet another exemplary display on a screen of a cellular phone
used as mobile monitor. In this embodiment, graph 80 shows pulse data 81, graph 90
showsdata S1 and graph 50 shows HRVdata 93.

The exemplary screens depicted in Figs. 7a to 7d may be used by a user to

assess his physiological state and as a biofeedback device to modify his condition and

reactions to daily events. The mobile monitor may be used to display “real-t?~-”
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parameters calculated from data recently acquired or may be used to replay a sequence

of parameters previously acquired and stored. The date and time at which the data

were acquired may be stored and associated with the stored data and is optionally

_ displayed too.

The display screens may be flexibly designed to fit the size and type of display

of the mobile monitor. Different combinations of signals and parameters may be

displayed in various ways such as graphs, colors, pie charts, numerical values, bars,

clock-like indicators, alert signals, alphanumerical messages, ctc. Static or moving

animations may also be displayed according to the interpretation of the physiological

data. For example, a happy “smileyface” may be displayed whenthe state of the user
is relaxed and sad face when the useris in a state of anxiety. The speed of the motion

of the animation may be correlated with vital parameters such as HR or BR.A pulsing

heart or breathing lungs may be displayed and animated to follow the cycles of the

user. Music and musical tones may also be used as indicators, for example the pitch or

intensity may be correlated with HR and BR and the user maytrain to achieve and

maintain low quiet sound.

Training session

Because the EDA sensor as described herein is sensitive to changes in the

arousal level of the user, it is possible to calculate several types of scores that reflect

changes in the user’s responses to different stimuli, including subconscious responses.

The stimulus can be, for example, a question, a picture, music, a smell, or multimedia

clips such as a short video. The stimulus can be presented/asked by another person or

by prerecorded information on the mobile monitor or computer. It can be a message

transmitted to the user such as text message or multimedia message on the mobile
phone or TV clip or any other stimulus that can affect the user's response consciously
or sub-consciously. The system monitors the user’s physiology before, during and

after the stimulus, and may calculate any one or more of the following parameters:

EDAscores, heart scores and state ofmind scores.

Fig. 8 shows an EDA graph as an example of a stress response of a user to such

a stimulus. From these responses the system can calculate the following
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scores:the stimulus (trigger) time, the latency (response time) until the EDA changed,

the time to maximum conductivity, the absolute and relative changes in the amplitude
before the stimulus (baseline), during the stimulus, and the new base line after a

predetermined time following the stimulus, the half recovery time, the full recovery

time; the variance and standard deviation of the EDA calculated periodically (such as

every one tenth of a second) before during and after the stimulus; calculating a similar

parameter based on the variance of the EDA- including the standard deviation and/or
variance of the variance of the EDA, and latency, maximum of the variance, half
recovery time ofthe variance, and recovery time ofthe variance.

Trying these scores with many users, it was found that this system can be
effective in finding which numbera person has chosenorif he is or is not telling the

truth, and detecting other information that the user tried to hide. For example, users

were asked to choose a number. The mobile phone presents a randomly chosen

number, and calculates the parameters described above. The user is instructed to say

no to all the numbers. But the system can detect the number that the user had chosen

by finding the number with the maximum standard deviation of the variance of the

EDAafter presenting the chosen number.

In a similar way the system also calculated changes in the pulse, heart rate and

heart rate variability of the user during a specific time interval or as a response to a

stimulus (heart scores).

In the exemplary embodiment of the invention, the system can monitor and

calculate both EDA scores and pulse scores, and present to at least one user a

multimedia audio-visual response on the mobile monitor. Therefore it is possible to

present different audiovisual clips which represent different moods. The system can
also record the user’s subjective responses (degree of fear or joy) and calculate the
EDA scores and the heart scores simultaneously. This can be used for research, for

therapy, for assessment, and for fun. Using these methodsit is possible to map at least

two dimensions of a uset’s state of mind; one dimension is arousal or relaxation, and

the second dimension is positive or negative — does the user enjoy this state or dislike
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it. Fig. 4 shows a two-dimensional array of states of mind. The present invention can

be used to map an individual's state of mind in the two-dimensionalarray.

An additional aspect of the present invention is integration of Computerized

Cognitive Behavioral Therapy (CCBT) together with the system of the invention (the

sensors, algorithms as described). Several systems have been developed for

computerized psychological methods known as CBT. For example, in a Doctorate

thesis in Clinical Psychology August 2002, Kings College London UK Dr. Gili

Orbach presented a Computcrized Cognitive Behavior Therapy (CCBT)program. This

is a method and clinical process to train students using a multimedia interactive

program over the internet to reduce anxiety, and improve self confidence and results
in exams. The CCBT programs can educate the users, explain to them about their

thought mistakes, provide them with behavioral advice, etc. By integrating together

CCBT,visualization, self hypnosis, and the present invention, including sensors and

methods to monitor responses, and interactive multimedia feedback to train them to

change their responses, a method and system are created, that can train users to modify

their behavioral responses, know themselves better, help them to overcome habits and

change themselves in their preferred direction.

Possible uses

When the system of the present invention may be equipped with programmable

data processing powerand flexible output means, numerous applications and uses may

be adopted and used, optionally simultaneously and in combinations. A few exemplary

applications will be described below.

Alerts

The system may be programmed to alert the user or someone else when certain
conditions occur. Conditions may be assessed, and an alert initiated by any or few of:

processor 340 in the sensor module, in the mobile monitor 120, in the server 140 or by

the human expert 150.

The system of the invention may generate an alert under predetermined

conditions. Heart and breathing alerts may be life saving for patients at risk of heart

attack, epilepsy, old or incapacitated people, people with mental disability etc. 4
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may be indicated by any or few of: indicator 380, display 120 and speaker

126.Alternatively or additionally, alerts may be relayed to other locations by any or

few of: mobile monitor 120, server 140 or by the human expert 150. For example a

medical, law enforcement or rescue team may be informed if the system detects

possible behavior abnormality. Data supporting the assessment may be relayed in

association with the alert. If it exists, data on identity, health condition such as medical

records, and location of the user, for example a GPS reading of the mobile monitor,

may also betransferred. Conditionsfor generating an alert may be related to heart rate
for example: HR below or above a predetermined value, abnormal HRV for example

HRV below or above a predetermined value or rapidly changing, or indication for

arrhythmia. Conditions for alerts may be related to breathing for example: any or more

of: HR, BR or ERI below or above a predetermined value, abnormal BR. for example

BR rapidly changing. Conditions for generating an alert may be related to stress for

example: EDA below or above a predetermined value or rapidly changing. Conditions

for generating an alert may be related to a combination of signals from multiple
sensors.

Training for improving quality oflife

The system of the invention may be used for training aimed at modifying his

condition. For example, the user may observe his physiological signs and optionally or

alternatively the interpretation of these signs to modify his behavior to avoid negative

emotions depicted on the right side of Fig. 4. Additionally, the user may train to

achieve, strengthen or maintain concentration and enthusiasm depicted in the upper-

left quadrant of Fig. 4 by modifying his behavior. Or, the user may train to achieve,

strengthen or maintain a state of relaxation as depicted in the lower -left quadrant of

Fig. 4. ,

It has been shown that people are able to achieve these goals by using

biofeedback, even though they are not fully aware how they control their emotional

and physical states, and thus gain control over involuntarily body activities such as

blood pressure, hormone secretion etc. The system of the invention may also be used

for training voluntary activity. , For example a user may train to breath at a ste-*
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slow rate optionally achieving deep breathing with low ERI. This type of breathing is

known to promote relaxation.

According to another embodimentofthe invention, a user known to suffer from

episodes of anger or anxiety may use the system in his daily routine. The system may

be used to detect early signs of an approaching attack and prompt the user to take

measures to mitigate the situation ether by taking medication or by mental or physical

exercises such as taking deep breaths or by stopping his current activity. A silent alert

such as vibration or a concealed alert such as Short Message Service SMS ora “fake”

call to a cellularphone may serveto distract the user from the harmful path that may

lead to aggressive or an anxiety attack. People suffering from various phobias may
also benefit from an alert generated when a stimulus eliciting the phobia is

approaching.

When the breathing cycle is followed by both HRV analysis and another means

such as breathing sensor or user input, the correlation between HRV and actual

breathing cycle may be monitored and the user may train to achieve better

synchronization between the two. Generally, inhaling induces sympathetic system

response causing arousal and increase of HR while exhaling induces the

parasympathetic system response causing relaxation and decrease of HR. Thus,

learning to control breathing, an art that currently requires years of studying,

meditation or Yoga, may be achieved using the present invention.

According to another embodiment of the invention, the system may be used to

record the physical and mental state of the user during his daily routine and correlate

its readings to the type of activities performed. For example, times of high stress, high

concentration, best performance, or high pleasure may be timed and displayed. The
user may compare these times with the activities performed that date, for example, by

referring to his diary records. Sensor readings may be integrated with diary records

automatically, for example by integrating the software with commercial applications

such as Microsoft Outlook®, and displayed on a mobile monitor such as a PDA or

LPC.
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Additionally or alternatively, the user may use input means on the mobile

monitor to input memorandums such as voice or written messages indicating the type

of activity he is performing, and his subjective feelings which will be integrated into

the log of daily activity and sensor readings. In this way, the user may compare his

activities and his subjective feelings to the objective sensor reading. Knowing the

activities that induce stress, the user may prepare himself for future repetitions of the

same or similar activities, or attempt to avoid them.

According to another embodiment of the invention, the system may be used to

record physiological readings during sports training. In contrast to available devices

that display only moving AHR,the system of the invention is capable of recording and

storing virtually a record of cach individual heartbeat and breath. Data compression,

large memory capacity in the mobile monitor and mass storage in the remote server

enable acquiring and storing these records over long periods of use. Because the

sensors are small and transmit the data wirelessly —either using the Bluetooth protocol

or the mobile network communication services- an expert coach can view and monitor

the physiological parameters, the emotional- arousal states and the performance of the

athlete , and coach him in real time to improve his reactions and performance. The

data can be also saved for analysis later on. An athlete can also rehearse at his home or

office using the invention, with either a multimedia mobile phone or PC or PDA

(personal digital device) while he is viewing his performance, and simulating his

emotional and physiological conditions, as in a real competition. By using several of

the sensors simultaneously (e.g. heart rate, HRV, breathing, EDA EMG), the user

learns to tune not only his physiology but also his attitude, arousal level etc, and to

achieve his best performance.

According to another embodimentofthe invention, the system may be used to
record physiological reading while the user is sleeping in order to help identify and

possibly correct sleep disorders.

Wearable Biofeedback Tools:
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Biofeedback has been in use for many years to alleviate and change an

individual’s negative behavior patterns but existing systems have a number of
significant drawbacks: |

1. Hardware, software and information gathering:
e Most current systemsare reliant upon powerful computers

e They require users to be trained either by health professionals or
complex on-line programmers;

© Once users have been trained they must remember to implement the
internal physiological changes in their daily lives;

e The biofeedback sessions are rarely undertaken on a daily basis and not

in real time. This requires the user to rememberspecific events that occurred days
before and recall his exact emotional responses.

This invention utilizes portable,, cordless wearable sensors, which enable users

to monitor their emotional and physiological responses to events as they occur. These

results, gathered in real time, may be more effective and relevant to the user than those

recreated days later under completely different conditions. The sensors of the

invention utilize mobile phones to display the user’s physiology and emotionalstate.

2. Methodology:

The current method is to train users to modify the underlying physiology

related to negative behavior patterns for example,. to reduce muscular tension (EMG),

GSR,or electro-dermal activity (EDA) -the main purpose of which is to train users to

relax. However, although it is important to train users to relax, two other aspects.
must also be taken into account for successful treatment:

e Enhancment of emotional health and training to be more positive,
enthusiastic and motivated. These states are not reflected in relaxation levels as

measured by GSR, EDA or EMG which can give false impressions. For example, a

user may display increased physical tension when experiencing positive emotions

such as excitement or enthusiasm. Similarly, low levels of physical tension may

not necessarily be a positive thing and could represent negative states such as

depression or boredom. One example was use of EDA for people suffering -
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IBS (irritable bowel syndrome), EDA was found to be very useful for people with

high anxiety suffering from diarrhea, but not for depressed people suffered from

constipation.

By utilizing two sensors simultaneously, a sensitive EDA sensor and a heart

rate monitor for HRV, and by analyzing the changes in specific situations, the system

of the invention may beused to monitor and train users not only to relax but also to

develop a positive state ofmind.

Objective Emotional Monitor:

Another application of the present invention is to monitor emotional reactions

by using an objective scale. Although EDAis very sensitive there are disadvantages in

monitoring and analyzing emotional reactions using this method:

e EDAlevels change between sessions and individuals because of

many variables unrelated to a user’s emotional state. Therefore EDA levels

can only be interpreted as a trend. That is, the user is becoming more

relaxed if his skin resistance is increasing above the level when the session

began. But the user cannot learn in an objective way how to control his

reactions and improve his physiology and performance. The sensor of the

invention allows monitoring and real time presentation of changes related

to thought and emotion and calculation of parameters that reflect how the

user is responding to specific trigger events. By integrating the analysis of

the change in the EDA and the Heart Rate and heart rate variability in real-

time a scale can be created to enable the user to learn how to improve and

monitor his reactions.

Figure 8 shows response to a stimulus (such as PTSD, bulling , phobia). The

parameters relating to the response include the amountoftime it takes for the user to
return to the base line after the stimulus, the amount of time it takes to return to

baseline plus half arousal jump, the level of the arousal jump related to specific

triggers. By using.a mobile sensor, the user can continually monitor and improvehis

reactions and performance. By adding multimedia instructions the system can be a real
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time coach for the user. By transmitting the data in real time using a mobile phone
user will be able:

o To get feedback from a sophisticated expert system on

a server almost in real time.

o to record their reactions to specific situations during the

day

o To receive advice from an expert who can monitor

their reaction almost in real time.

so to modify their reaction and implement this new

knowledge in their daily behavior while an expert (system or

professional caregiver) monitors them.

Integrating CBT and a wearable bio interactive sensor

Existing biofeedback systems use behavioral methods but do not include CBT

(Cognitive Behavioral Therapy) training. The system of the invention may integrate

computerized CBT, visualization with interactive sensors allowing users to learn not

only how to change their physiology but also modify their way of thinking and address

negative thought patterns.

New Methods of integrated CEBIT (Cognitive Emotional Behavioral

Interactive Therapy). Training utilizing an integrated sensor of the invention allows a

 

user to examine his belief system, his behavior, his unconscious thought processes,

emotional and cognitive reactions, and his physiology. It also trains the user to

monitor himself, to be aware, listen to his body, his emotions, and his external

reactions.

Performance improvement- by using the methods and systemsof the invention,

and by monitoring theirprogress, users can learn not only how to modify their health
and feel better but also to improve their performance: e.g. exam anxiety, trading,

music and singing, sports, relationships, creativity, public speaking etc. The

interactive physiology monitoring of the invention can be combined with CBT, and

with realtime feedback from the user's performance, to train the user to achieve a

predeterminedstate. This can be appliedalso to relationships and to happiness lev *
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Survey and poles

According to another application of the invention, the system may be used to

record reactions of viewers to commercials in order to conduct viewer surveys.

Training session

Yet another aspect of the invention is to train a user by conducting a training

session involving exposing the user to stress inducing stimuli.

Fig. 8 shows a schematic chart of the stress level of a user following a stimulus

The stimulus may be, for example, a phobia caused by an image, for example a picture
of a spider to a user suffers from arachnophobia, a disturbing voice message or written
phrase. Stress induced by the stimuli may be measured by EDA reading, HR, or a
combination of few sensors readings.

In Fig. 8,, the stimulus is given at time S'T. At time LT, stress level starts to rise
from the Initial Baseline Stress (IBS) afier a short latency period in which the user’s

brain interprets the stimulus. Usually the stress climbs and reaches its Maximum

Stress (MS) level at Maximum Reaction Time (MRT), then recovers slowly to the IBS
or to a New Baseline Stress (NBS).

Recovery Time (RT) may be defined as the time it takes for the stress level to
decrease from MSlevel to the Half maximum Stress (HS) at the Half Recovery Time

(HRT), ie. RT = HRT — MRT,where HS is defined as: HS = UBS+ MS)/2. In a
training session, the user observes his reactions and learns to minimize one or more of

MS, RT and NBS.

A training session mayconsist of analyzing HR, HRV and changes in EDA

using several methods such as neural network software and or wavelet analysis, while
presenting to the user specific positive and negative triggers. For example images,
video or audio clips. Scenes such as of an accident may be usedas negative triggers;
while relaxing triggers may be nature scenes. Training may be in a form of interactive

games in which the user can win and feel positive; frustrating games or challenges in
which the user looses and feels stressed; sexual clips etc;
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A “User psycho-physiological responses profile” (UPPP) may be created and

stored. Using this UPPP, the system can monitor and analyze the user response and

state of mind to both real life events (e.g. a meeting with someone, preparing for an

_exam, receiving a phone call, etc), and or interactive questionnaires, simulation of

specific scenarios, etc. These methods can be used for several purposes: to assess the

user responses and/or to train the user to improve his responses to specific triggers

(such as overcoming a phobia). The system can use the UPPP to drive games and

multimedia using the scnsors and the user’s emotional reaction to drive and navigate
the games. ,

The term “user” should be interpreted as encompassing both a male and a
female individual, and also to a group of individuals. When there are several users,

each one can be monitored with his sensors, or some of them can share sensors, they

can cither use the same display (for example connected with Bluetooth to the same PC

or mobile phone) or each one can have a separate device with their devices configured

to communicate with each other. It can also include a plurality users connected

through mobile phones or Internet to a center or TV station, watching and sharing one

or more images which are transmitted either as broadcast or internet etc to all the users

or some of them. In this mode the invention can be used as a new real-time ‘IV show

game, or emotional poll, etc.

Entertainment system: Mind Activated Games for Interactive

Communication

According to another aspect of the invention, the system may be used for

entertainment by providing games and other forms of entertainment.

For example, a person may use the sensor module during a phone conversation
or Internet chat with peers. The sensor readings may automatically send SMS or

pictorial symbols indicating the user's state of mind and his reactions to the

conversation. This can be a basis for emotional based games and communication

between a group ofusers ofmobile phones and/or internet and or TV games.

In another example, sensor readings may be used to control devices and

appliances such as a DVD or compute, for example, during computer games.
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sensor can be added to a remote control, and the content presented to the users can be

changed and unfold according to the state of mind of the users who are monitored by

the sensors. This can be a basis for a new interactive DVD (or any alternative direct

access digital media), for interactive movies, interactive sport, or interactive games, or

. psychological profiling.

Fig. 12 depicts an entertainment system 1200 according to one embodiment of

this aspect of the invention. In the system 1200, a sensor 1210 is in contact with a user

1201 and is used for monitoring the user’s physiological parameters. The Sensor 1210

is in communication with an entertainment system controller 1220, such as a remote

control of a DVD or video game device, through communication link 1212.

Communication link 1212 may be unidirectional or bi-directional. The entertainment

system controller 1220 comprises a transmitter 1226 for transmitting commandsto the

entertainment system 1240 using communication link 1228. Link 1228 may be

unidirectional, for example, IR communication. Optionally, the system controller 1220

comprises of an input means such as keypad 1224. The sensor 1210 may directly

communicate with the entertainment system, and a cable may be used for

communicating physiological information or commands.

Tn accordance with this aspect of the invention, at least one parameter reflecting

a state ofmind and or bodyofthe players/users is obtained by monitoring one or more

parameters indicative of their physiological or psycho-physiological

reactions/conditions. The one or more parameters are transmitted to a system that

analyses the parameters and calculates one or more scores and uses the calculated

scores as input for a process in which audiovisual material (audio and/or visual) is

displayed on a screen and/or a physical object (such as remote controlled car) is

moved. The content of the audiovisual material, and/or some ofthe parameters of the

movement (e.g. the speed or direction of movement of the remote controlled car)

depend on the scores reflecting the state of the user’s mind and or body.

The scores, or some information which reflect results of changes in the state of

mind and or body of the user or users may be presented directly or indirectly either to

the same user / player that is being monitored by the sensor or to another user / pl: ~~
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or to both of them. The users may use information relating to either their own scores /

results or the other players’ scores / results in order to win or changetheir reactions /
decisions or to guess the other user’s feelings or thoughts, or to influence the other

user’s reactions, or the results of the games / interactive story/ remote controlled toy.

10

15

20

25

30

Examples of games:

Battleship (submarines). In this a familiar game, two players try to guess

and find the location of the opponent player’s submarines/ships and

“destroy” them, (for éxample in a 10 by ten array of positions). The present

invention may be used to add a new aspect to the game. Before user A

“shoots"a torpedo to a specific location (the location “b-4”, for example) he
can ask the other player 3 questions (e.g. by words or by moving a mouse to

specific locations but not clicking it), The questions may be, for example
“Do you have submarine in location b-2 or b-4 or c-4?”. The user A can see

the reaction of the other player as reflected in one of his scores. The other

user can respond yes or not and can even lie (high arousal- high bar).User A
can use this information to assess where there is a submarine. Thus, a

psychological and “mind reading” dimension is added to a game.

a) A group of users, such as teenagers, with mobile phones can send
multimedia messages to each other and view pictures and/or a short video of

each other. Using this invention we add an emotional dimension to the
communication as follows. The scores of the emotional and/or state of mind

reaction are also transmitted to the other users, and these scores are used as

a basis for games and interactive communication, such as a truth or dare

game. The reaction (emotional scores) of a user is transmitted to one or
more other users. For example, the scores may be sent to a first user that

was the most “aroused” when he or she saw the picture and/or read an MMS

message from a particular second user. Thefirst user then has to send a text

message to the second user revealing what the first user feels about the
second user. While the first user does this, the first user’s arousal level can

be watched by the second user and/orother users. Thus, either the “system”
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and or other users and/orthe first user can see if the first user “loves” the

second user. In a simple version of this game, a user can see 10 pictures on

the screen of his mobile phone or PC or game console and the system can

tell him, for example, who he loves, which number he has chosen, or which
card he has chosen.

b) Interactive “Tamaguchi” (an electronic pet or animation of a

person which the user has to "Jove" and take care). By incorporating the

features of the present invention to this toy, each time that the user is angry
and/or anxious, as indicated by the scores obtained from the results

monitored by the sensors, the Tamaguchi can feel it and react, be sad, angry,

or ill, etc. When the user is calm, relaxed and happy, the Tamaguchi reacts

in a positive way,e.g. by smiling, singing, playing, eatingetc.

c) In a more advanced version, a user can create a symbolic

animated version of himself (a “virtual me” or “Vime”) in a mobile phone,

»PC or game consol. The user and/or other individuals (that have received

permission/authority to interact with the user’s virtual personality), can

interact with this “Virtual me” using a mobile communication device or

Internet. An individual may play with the user’s virtual personality, for

example, by sending the Vime positive and/or negative messages such as

that the individual loves the Vime. The “conscious” message is transmitted

together with the individual’s State of Mind/emotional score and influences

the “virtual me”. This can be used as games and entertainment but also as

adding an emotional dimension and new way of communication and

playing, and even virtual “dating”.
d) Behavioral skills may be added to the version of the game

presented in c) such as how to react and with whom. This can create a

psychological/emotional/communication game/community creation. For

example, real or imaginary qualities can be added to the Vime and

descriptions (physical dimensions, hobbies, area of interest etc); behavioral
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rules (“if a girl with predetermined characteristics and predetermined

scores contacts me then send a predetermined response”). The Vime can

have several modes such as a “Jive” mode in which the useris connected,

an “offline” mode in which the Vime can communicate without the user, a

“receive only” mode, or a “sleep” mode.

e) In another application, the sensors are used as amplifiers of

subconscious intuition responses, for example to provide real or fun

decision advice. While the user is connected to the sensors, he asks

questions and/or is asked questions by the phone, PC or DVD. By watching

his scores when he thinks and answers a specific question he can see what

his “intuition” advises him to do. The system may train the user to tune

himself to make a better decision by integration of his or her physiological
and psychological states, together with other methods such as logical

analysis, systematic planning, scoring etc. (ie. “to use his heart and his

brain” together, or to use his analytical mind with his intuition, to combine

his “gutfeelings” with “objective information”).

While the invention has been described with reference to certain exemplary

embodiments, various modifications will be readily apparent to and may be readily

accomplished by persons skilled in the art without departing from the spirit and scope
of the aboveteachings.

It should be understood that features and/or steps described with respect to one
embodiment may be used with other embodiments and that not all embodiments of the

invention have all of the features and/or steps shown in a particular figure or described

with respect to one of the embodiments. Variations of embodiments described will

occur to persons of the art.

It is noted that some of the above described embodiments may describe the best

mode contemplated by the inventors and therefore include structure, acts or details of

structures and acts that may not be essential to the invention and which are described

as examples. Structure and acts described herein are replaceable by equivalents which

perform the same function, even if the structure or acts are different, as knownir
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art. Therefore, the scope of the invention is limited only by the elements and

limitations as used in the claims. The terms “comprise”, “include” and their

conjugates as used herein mean “include but are not necessarily limited to”.
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CLAIMS:

1. A system for monitoring one or more physiological parameters of a user

comprising:

(a) one or more wearable sensor modules sensing the one or more

physiological parameters;

(b) one or more transmitters wirelessly transmitting first signals

indicative ofvalues of the one or more physiological parameters to a

mobile monitor; and

(c) “the mobile monitor, wherein the mobile monitor comprises:
a first processor processing the first signals received from the

transmitter in real time using expert knowledge; and

a device providing one or more indications of results of the

processing.

2. The system according to Claim 1 further comprising a remote server capable of

communication with said mobile monitor, the remote server receiving second

signals from the mobile monitor, the remote server associated with a viewing

station having a second processor, the remote server being configured to

perform at least one of the following:

(a)

(b)

(c)

(d)

(e)

transmitting the second signals to a viewing station for analysis, the

analysis ;

accessing historical data relating to the subject;

transmitting the historical data to the viewing station;

receiving from the viewing station results of the analysis;

transmitting the results of the analysis to the mobile unit; the analysis

being based upon the second signals, and one or more of the

historical data, expert knowledge and computerised protocols.

3. The system according to Claim 1 wherein at least one sensor module comprises

at least onesensor selected from the group comprising:

(a)

(b)

An electro dermal activity sensor;

An electrocardiogram sensor;
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(c) Aplethysmograph; and

(d) A piezoelectric sensor.

4, The system according to Claim 1 comprising at least two sensors selected from

a group comprising:

(a) an electro dermal activity sensor;

(b)—_an electrocardiogram sensor;

(c)  aplethysmograph; and

(d) arespiration sensor.

. The system according to Claim |wherein the first signals are transmitted from a

sensor module to the mobile monitor by any one or more of the following

protocols:

(a) Bluetooth;

(b) WiFi; and

(c) Wireless Lan;

. The system according to Claim 1 wherein said mobile monitor is selected from

the group comprising:

(a) a cellular phone;

(b)  apersonal digital assistant (PDA);

(c) a pocket PC;

(d) amobile audio digital player;

(e) aniPod,

(f) an electronic note-book;

(g) a personal laptop computer;

(h) a DVD player;

(i) a handheld video game with wireless communication; and

G) mobile TV.

7. The system according to Claim 6 wherein the mobile unit is a cellular telephone

and communication between the mobile monitor and the remote server is over a

cellular communication network.
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8. The system according to Claim 1 wherein the mobile unit includes any one or

more of a visual display, one or more speakers, a headphone, and a virtual
reality headset. ,

9. A wearable sensor module for use in the system according to Claim 1.

10.The wearable sensor mosule according to Claim 9 comprising at least one

sensor selected from the group comprising:

(a)  Anelectro dermal activity sensor;

(b) An electrocardiogram sensor;

(c) ‘Aplethysmograph; and

(d) A pizoomagnetic sensor.

11.The wearable sensor module according to Claim 10 comprising at least two

sensors selected from a group comprising:

(a) an electro dermal activity sensor;

(b) an electrocardiogram sensor;

(c) a plethysmograph; and

(d) a respiration sensor.

12. The wearable sensor module according to Claim 10 comprising a transmitter

transmitting signals by any one or more ofthe following protocols:

(a) Bluetooth;

(b) WiFi; and

(c) Wireless Lan;

13.The wearable sensor unit according to Claim 10 or 11 comprising an electro

dermal activity sensor adapted to monitor skin conductivities using at least a 16

bit A to D conversion without the need ofmanual calibration.

14. The sensor module according to Claim 10 or 11 comprising an EDA sensor
comprising:

(a) at least two electrodes adapted to be applied to a skin surface;

(b) electronic circuitry for measuring a skin resistance across the

electrodes and calculating an EDA based upon the resistance using
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an algorithm in which the EDA does not depend linearly on the
resistance.

15. The sensor module according to Claim 10 or 11 comprising a blood flow sensor
comprising:

(a) alight source adapted to emit light towards a skin surface;

(b) a light detector adapted to detecting light reflected from the skin

surface;

(c) electronic circuitry for measuring an intensity of the reflected light

~and controlling an intensity of said light source based upon the
intensity of the reflected light.

16.The sensor module according to Claim 14, wherein the electronic circuitry

capable of measuring skin resistance across the electrodes over a range of at
least from 50 K Ohm to 12 M Ohm.

17. The system according to Claim | wherein the first processor is configured to

calculated from the first signals one or both of a parameter indicative of an

arousal state of the user and a parameter indicative of an emotionalstate of the
user.

18.The system according to Claim 14 wherein calculation of the parameter

indicative of an arousal state of the user includes calculating a score of a

sympathetic and parasympathetic activity of the user using an algorithm based

on any one or more of the user's Electro Dermal activity, Heart Rate, EDA

variability, and HR variability.

19. The system according to Claim 14 wherein the first processor is configured to

calculate a parameter indicative of an arousal state of the user to display the

parameterindicative of an arousal state of the user on a display associated with
the mobile unit as a two -dimensional vector.

20. The system according to Claim 1 wherein the first processor is configured to
display on a display associated with the mobile monitor any one or more ofthe

following images: an image indicative of bio-feedback information relating to

the user; an image indicative of breathing activity of the user, an ir
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including a graph indicative of an EDA activity of the user, an image including

a graph indicative of a heart rate of the user, an image including a graph

indicative of a heart rate variability of the user; an image including a graph
indicative of an autocorrelation of a heart rate variability of the user; and an

image indicative of recommendation to improve the user's psycho-
physiological state based on one or both of the user's physiological data and
experts’ knowledge.

The system according to Claim 17 wherein an image indicative of breathing

activity includes a bar having a length indicative of the breathing activity.
The system according to Claim 17 wherein an image indicative of bio-feedback

information relating to the user includes one or more parametertarget values.

The system according to Claim 1 wherein the first processor is configured to

calculate in a calculation based upon the first signals any one or more of the

following:a breathing rate of the user; and a heart rate variability of the user.

24.A system according to Claims 23 wherein the user's rate of breathing is

calculated and analysis by monitoring changes in the electrical capacitance of
the body while the user is breathing.

25.A method for monitoring one or more physiological parameters of a user

26.

comprising:

(a) obtaining values of the physiological parameters of the user from one

or more wearable sensor modules;

(b) wirelessly transmitting first signals indicative of values of the one or

more physiological parameters to a mobile monitor; and

(c) processing the first signals received from the transmitter in real time

using expert knowledge; and

(d) providing one or more indications of results of the processing to the
mobile unit.

The method according to Claim 25 wherein the results of the processing
includes bio-feedback information of the user.
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27.The method according to Claim 25 further comprising transmitting second

signals from the mobile monitor to a remote server having an associated

viewing station and providing an analysis of the second signals at the viewing

station.

28. The method according to Claim 27 wherein the viewing station includes one or

both of a remote call center and an interactive expert system.

29. The method according to Claim 25 wherein the processing includes calculating

one or both of a parameter indicative of an arousal state and a parameter
indicative-of an emotionalstate of the user.. .

30. The method according to Claim 29 wherein calculating a parameter indicative

of an emotional state of the user is based upon one or both of a sympathetic

activity and parasympathetic activity of the user.

31.The method according to claim 30 wherein calculating a parameter indicative

of an emotional state of the user is based upon any one or more of an electro

dermal activity, a heart rate, an electro dermal activity variability and a heart

rate variability.

32. The method according to Claim 29 further comprising the step of displaying on

a display associated with the mobile unit one or both of an image indicative of a

parameter indicative of an arousal state ofthe user; and an image indicative of a

parameter indicative of emotional state of the user.

33. The method according to Claims 32 wherein an image includes one or both of a

two-dimensional vecior and a color indicative of a parameter.

34. The method according to Claim 25 for use in obtaining respiration information

selected from the group comprising duration of the inspiratory phase, and

duration of the expiratory phase.
35.A method according to Claim 34 wherein respiratory information is obtained

from audio sounds produced during breathing or speaking.
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36. The method according to Claim 34 wherein respiratory information is obtained

by the user indicating the beginning of one or more inspiratory phases and the

beginning of one or more expiratory phases ofthe user's breathing.

37.The method according to Claim 34 wherein_a breathing rate of the user is

calculatedbased upon a heart rate variability of the user.

38.The method according to Claim 34 wherein the user's rate of breathing is

calculated based upon changes in an electrical skin capacitance of the user

while the user is breathing.

39.The method according to Claim 34 further comprising training the user to

increase any one or more ofthe followings: a duration of the inspiratory phase,
a duration of the expiratory phase, and the ratio of the duration of the

inspiratory phaseto the duration of the expiratory phase.

40. The method according to Claim 26, further comprising displaying on a display
associated with the mobile monitor an image indicative of bio-feedback

information, wherein the image includes any one or more of the following: an

image indicative of breathing activity, an image including a graph indicative of

EDAactivity, an image including a graph indicative of heart rate, an image

including a graph indicative of heart rate variability and an image including a

graph indicative of an autocorrelation of heart rate variability.

41. The method according to Claim 27 wherein the analysis of the second signals

includes a recommendation for the user to improve a psycho physiological state
of the user.

42.The method according to Claim 41 further comprising displaying the

recommendation on a display associated with the mobile unit.

43. The method according to Claim 26 comprising displaying a target value for one
or more of the one or more obtained physiological parameters.

44. The method according to Claim 26 comprising displaying on a display

associated with the mobile unit a target value for one or more of the one or

more obtained physiological parameters.

45. The method according to Claim 26 comprising steps of:
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(a) challenging the user with one or more stimuli;

(b) monitoring one or more reactions of the user to said one or more

stimuli; .

(c) calculating, in a calculation based upon the one or more reactions, at

least one parameter selected from the group of: latency time of a

reaction, maximum reaction time, half recovery time, maximum

stress, and new baseline stress; and

(d) providing feedback to the user based on one or more of the

calculated parameters.

46.The method according to Claim 25 for use in a method of self behaviour

modification comprising any one or more of the methods selected from the

group comprising:

(a) cognitive behavioural therapy (CBT);

(b) visualisation;

(c) self hypnosis;

(d) auto suggestion;

(e) mindfulness;

¢3) meditation;

(g) emotional intelligence skills;

(h) psychological counselling provided over a communications network.

47.The method according to Claim 46 further comprising:

(a) providing the user with an interactive introduction about a specific

condition ofthe user;

(b) providing the user interactive questionnaires for self assessment; and

(c)  providingng the user with one or more interactive sessions selected

from the group comprising:

an interactive session for self training to implement cognitive

techniques;

interactive sessions for self training to implement behavioural therapy;

interactive sessions for self hypnosis;
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interactive sessions for visualisation;

interactive sessions for auto suggestions;

interactive training to acquire and implementlife and interpersonal

relational skills;

5 interactive training to improve emotional intelligence skills;

interactive training to find purposes and goals; and

interactive training to plan stepsin life.

48. The method according to Claim 47 wherein the user is provided with one or

more interactive sessions while the user is in a deep relaxation state.

10 49. The system according to Claim 1 further comprising an entertainment system

and wherein the first processor is configured to determine at least one

command based on the first signals and transmitting the at least one command

based to the entertainment system; and wherein the entertainment system

comprises a third processor configured to perform an action based upon the one

15 or more commands.

50. The system according to Claim 49 wherein the action comprises any one or

more of generating an SMS massage, controlling a DVD, controlling a

computer game, and controlling a "Tamaguchi" animation.

51. The system according to Claim 49 wherein the action comprises processing a

20 user reaction to any one or more of the following: a displayed animated image;

a video clip, an audio clip, a multimedia presentation, real-time communication

with another human, a question that the user has to answer, and a task that the

has to perform.
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(57) Abstract: The invention relates to a measuring device (1) for the non-invasive measurement ofphysiological parameters. Said
measuring device (1) is used to identify and localise illnesses, such as inflammations, tumour diseases or arteriosclerosis, during
self-diagnosis. The inventive measuring device (1) compriscs at Icast once optical measuring unit (100) for gcencrating oximetric
and/or Plethysmographie measuring Signals, an evaluation unit (140) for processing the measuring Signals, and a unit (120, 130) for
recording local tissue parameters, such as fat content, water content and/or circulation of the blood. The cvaluation unit (140) is
designed in such a wayas to determine at least one local metabolism parameter, especially the local oxygen consumption, from the
Signals of the optical measuring unit and the tissue parameters. The inventive measuring device (1) also cnables the non-invasive
determination of the glucose concentration.
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(57) Zusammenfassung: Die Erfindung beta fft eine Messvorrichtung (1) zur nicht invasiven Messung von physiologischen Pa
rametern Die Messvorrichtung (1) ist dazu geeignet, Erkrankungen, wie zum Beispiel Entziindungen, Tumorerkrankungen oder
Artetosklerose, im Wege der Selbstdiagnose zu erkennen und zu lokalisieren Die Erfindung schlagt eine Messvorrichtung (1) vor
mit wenigstens einer optischen Messeinheit (100) zur Erzeugung von oximetrischen und/oder plethysmographischen Messsigna
len, einer Auswertungseinheit (140) zur Verarbeitung der Messsignale, und mit einer Einheit (120, 130) zur Erfassung von lokalen
Gewebeparametern, wie Fettgehalt, Wassergehalt und/oder Durchblutung, wobei die Auswertungseinheit (140) eingerichtet ist zur
Bestimmung wenigstens eines lokalen metabolischen Parameters, insbesondere des lokalen Sauerstoffverbrauchs, aus den Signalen
der optischen Messeinheit und den Gewebeparametern Die Messvorrichtung (1) erméglicht auBerdem die nicht invasive Bestim
mung der Glukosekonzentration
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Medizinische Messvorrichtun @

Die Erfindung betrifft eine Messvorrichtung zur nicht-invasiven Bestimmung von

physiologischen Parametern, mit wenigstens einer optischen Messeinheit zur

Erzeugung von oximetrischen und/oder plethysmographischen Messsignalen,

und mit einer Auswertungseinheit zur Verarbeitung der Messsignale.

Die Versorgung des Kérpergewebes mit Sauerstoff gehdért bekanntlich zu den

wichtigsten Vitalfunktionen des Menschen. Aus diesem Grund sind oximetrische

Diagnosemodalitaten heutzutage von groBer Bedeutung in der Medizin.

RoutinemaBig werden sogenannte Pulsoximeter eingesetzt. Derartige

Pulsoximeter umfassen. typischerweise zwei Lichtquellen, die rotes bzw.

infrarotes Licht unterschiedlicher Wellenlange in das Kdérpergewebe einstrahlen.

Das Licht wird im K6rpergewebe gestreut und teilweise absorbiert. Das

gestreute Licht wird schlieBlich mittels eines Lichtsensors in Form einer

geeigneten Photozelle detektiert. Typischerweise verwenden kommerzielle

Pulsoximeter zum einen Licht im Wellenlangenbereich von 660 nm. In diesem

Bereich ist die Lichtabsorption von Oxihamoglobin und Desoxihamoglobin stark

unterschiedlich. Dementsprechend variiert die Intensitat des mittels des

Photosensors detektierten, gestreuten Lichts in Abhangigkeit davon, wie stark

das untersuchte K6rpergewebe von sauerstoffreichem, bzw. sauerstoffarmem
Blut  durchblutet ist Zum anderen’ wird  Ublicherweise Licht im

Wellenlangenbereich von 810 nm verwendet. Diese Lichtwellenlange liegt im

sogenannten nahen_ infraroten Spektralbereich. Die Lichtabsorption von

Oxihamoglobin und Desoxihamoglobin ist in diesem Spektralbereich im

Wesentlichen gleich. Die bekannten Pulsoximeter sind auBerdem in der Lage,

ein plethysmographisches Signal, d.h. ein Volumenpulssignal zu erzeugen, das
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die wahrend des Herzschlags veranderliche Blutmenge in dem von dem

Pulsoximeter erfassten MikrogefaBsystem wiedergibt (sog. Photoplethys-

mographie). Bei Verwendung unterschiedlicher Lichtwellenlangen in den oben

erwahnten Spektralbereichen kann aus der unterschiedlichen Lichtabsorption

auf den Sauerstoffgehalt des Blutes (Sauerstoffsattigung) zurlickgeschlossen

werden. Die Ublichen Pulsoximeter werden entweder an der Fingerspitze eines

Patienten oder auch am Ohrlappchen eingesetzt. Es wird dann das

Volumenpulssignal aus der Blutperfusion des MikrogefaBsystems in diesen

Bereichen des Kérpergewebes erzeudt.

Aus der WO 00/69328 A1 ist ein besonders flexibel einsetzbares oximetrisches

Diagnosegerat bekannt. Dieses vorbekannte Gerat ist handfihrbar ausgebildet,

so dass es an beliebigen Messorten am menschlichen Ké6rper eingesetzt

werden kann. Das vorbekannte Gerat erlaubt gleichsam ein systematisches

Abtasten (,Scannen") des Kdérpers eines Patienten. Eine Fixierung des

Diagnosegerates - wie bei Ublichen Pulsoximetern - kann bei dem aus der

genannten Druckschrift bekannten Gerat entfallen.

Die genannte WO 00/69328 Ai spricht auBerdem die Ersetzbarkeit des

oximetrischen Diagnosegerates zur  ortsaufgelésten Erkennung~~von

EntzUndungen, Tumoren und Arterioskleroseerkrankungen im hautoberflachen-

nahen Kérpergewebe eines Patienten an. Derartige Erkrankungen bewirken

eine Veranderung der ODurchblutung des Kérpergewebes. Durch die

ortsaufgeléste oximetrische Abtastung des K6rpers lassen sich mit dem

vorbekannten Gerat Veranderungen der Durchblutung, die auf eine

entsprechende Erkrankung hindeuten, erkennen und lokalisieren.

Das EKG_(Elektrokardiogramm) dirfte die am ~=meisten  eingesetzte

Untersuchungsmodalitat zur Diagnose von Herz-Kreislauf-Erkrankungen sein.

Mittels eines EKG-Gerates werden mit zwei oder mehr EKG-Elektroden

elektrische Signale von dem Kérper des zu untersuchenden Patienten

abgeleitet. Das so gewonnene EKG gibt die bioelektrischen Spannungen, die

bei der Erregungsausbreitung und -rickbildung am Herzen entstehen, wieder.

Das EKG enthalt zahlreiche diagnostisch auswertbare Parameter. Zum

Zeitopunkt der Kontraktion des Herzmuskels wahrend eines Herzschlags zeigt

1119



1120

10

15

20

25

30

WO 2007/017266 PCT/EP2006/007877

3

das EKG eine deutliche Spitze, die auch als R-Zacke bezeichnet wird. Weiterhin

enthalt das EKG die der R-Zacke vorangehende, so genannte P-Welle. Der

R-Zacke folgt wiederum die so genannte T-Welle. Die Minima im EKG

unmitteloar vor und unmittelbar nach der R-Zacke werden mit Q bzw. S

bezeichnet. Fur die Herz-Kreislauf-Diagnostik interessante Parameter sind die

Dauer der P-Welle sowie die Amplitude der P-Welle, die Dauer des

PQ-Intervalls, die Dauer des QRS-Komplexes, die Dauer des QT-Intervalls

sowie die Amplitude der T-Welle. Sowohl aus den Absolutwerten der genannten

Parameter wie auch aus den Verhdltnissen der Parameter kann auf den

Gesundheitszustand des  Herz-Kreislauf-Systems geschlossen werden.

Vorrichtungen und Verfahren zur EKG-Messung sind beispielsweise aus den

Druckschriften US 6,331 ,162 oder US 4,960,126 vorbekannt.

Zur Bestimmung von_weiteren  physiologischen Parametern, wie z.B.

Kérperfettgehalt, ist das Prinzip der bioelektrischen Impedanzmessung

beispielsweise aus der US 6,714,814 bekannt. Die Zusammensetzung des

Kérpergewebes kann aber auch optisch bestimmt werden. Das Prinzip der

optischen Bestimmung des_ Kérperfettgehalts mittels  Infrarotlicht—ist

beispielsweise in der US 4,928,014 beschrieben.

Der vorliegenden Erfindung liegt die Aufgabe zugrunde, eine Vorrichtung zur

nicht-invasiven Bestimmung von physiologischen Parametern bereit zu stellen,

die gegentber dem Stand der Technik verbessert und hinsichtlich ihrer

Funktionalitat erweitert ist. Insbesondere soll ein Gerat geschaffen werden, das

eine méglichst zuverlassige Erkennung und Lokalisierung von Erkrankungen,

wie EntzUndungen, Tumor- bzw. Krebserkrankungen (Hautkrebs, Melanome)

sowie GefaBerkrankungen, ermdglicht. AuBerdem soll optional die Méglichkeit

bestehen, mittels des Gerates die (kardiovaskulare) Fitness des Benutzers

einzuschatzen. Dabei soll das Gerat auch zur Selbstdiagnose genutzt werden
k6nnen.

Diese Aufgabe ldést die Erfindung ausgehend von einer Messvorrichtung der

eingangs angegebenen Art dadurch, dass die Auswertungseinheit eingerichtet

ist zur Bestimmung wenigstens eines lokalen metabolischen Parameters,
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insbesondere des lokalen Sauerstoffverbrauchs, aus den Signalen der

optischen Messeinheit.

Kerngedanke der Erfindung ist es, die mittels der optischen Messeinheit

gewonnenen' oximetrischen und/oder plethysmographischen Messsignale

heranzuziehen, um nicht nur - wie z.B. bei den bekannten oximetrischen

Diagnosegeraten - die lokale Sauerstoffkonzentration am jeweiligen Messort,

sondern insbesondere auch den lokalen Sauerstoffverbrauch als wichtigen

Indikator ftir die lokale metabolische Aktivitat zu bestimmen. Erkrankungen

kénnen mit der=erfindungsgemaBen Messvorrichtung anhand~~von

pathologischen Veranderungen des Metabolismus erkannt und _lokalisiert

werden.

GemaB einer bevorzugten Ausgestaltung weist die erfindungsgemaBe

Messvorrichtung zusdaizlich eine Einheit zur Erfassung von __lokalen

Gewebeparametern, wie Fettgehalt, Wassergehalt und/oder Durchblutung auf,

wobei die Auswertungseinheit in diesem Fall eingerichtet ist zur Bestimmung

des wenigstens einen lokalischen metabolischen Parameters aus den Signalen

der optischen Messeinheit und den Gewebeparametern.

Ein wichtiger lokaler Gewebeparameter im Sinne der_Erfindung_ist

beispielsweise die Durchblutung. Damit sind die durchblutungsbedingten

Volumenschwankungen des_ untersuchten Kérpergewebes gemeint. Zur

Erfassung der Durchblutung kann die erfindungsgemaBe Messvorrichtung

insofern mit einer Plethysmographieeinheit herk6mmlicher Art (zB.

Photoplethysmograph) ausgestattet sein. Somit kann die optische Messeinheit

der erfindungsgemaGBen Messvorrichtung gleichzeitig zur Erfassung der lokalen

Gewebeparameter genutzt werden.

Die Erfindung basiert u.a. auf der Erkenntnis, dass durch die Kombination der

Erfassung von oximetrischen und plethysmographischen Signalen' die

Méglichkeit erdffnet wird, lokale metabolische Parameter zu bestimmen.

Fur die Ermittlung des lokalen Sauerstoffverbrauchs sollte mittels der

erfindungsgemaBen Messvorrichtung zusatzlich zur oximetrisch bestimmten
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arteriellen Sauerstoffkonzentration auch die kapillare Sauerstoffkonzentration im

Gewebe bestimmt werden  kénnen. Hierzu muss_allerdings die

Zusammensetzung des —_untersuchten Kérpergewebes bekannt_sein.

Entscheidende Parameter sind der lokale Fettgehalt und/oder der Wassergehalt

des Ké6rpergewebes. Diese Parameter k6énnen_beispielsweise mittels

bioelektrischer Impedanzmessung erfasst werden. GemaB einer sinnvollen

Ausgestaltung der Erfindung ist eine herkémmliche (optische) Oximetrieeinheit

mit einer bioelektrischen Impedanzmesseinheit in einem einzigen Gerat

kombiniert. Aus den_mittels der bioelektrischen Impedanzmesseinheit

gewonnenen Messsignalen kann die Zusammensetzung des_untersuchten

Kérpergewebes bestimmt werden. Auf dieser Grundlage kann dann aus den

oximetrischen Signalen mittels der Auswertungseinheit der Messvorrichtung die

kapillare Sauerstoffsattigung im Gewebe ermittelt werden.

Eine sinnvolle Weiterbildung der erfindungsgemaBen Messvorrichtung sieht vor,

dass die bioelektrische Impedanzmesseinheit auBerdem zur Erfassung von

globalen Gewebeparametern, wie globaler Fettgehalt und/oder globaler Wasser

gehalt, ausgebildet ist. Hierdurch wird die Funktionalitat der erfindungsgemaBen

Messvorrichtung erweitert. Die bioelektrische Impedanzmesseinheit der

erfindungsgemaBen Messvorrichtung kann derart ausgestaltet sein, dass damit

sowohl lokale wie auch globale Gewebeparameter gemessen werden kdénnen.

Die Zusammensetzung des Kérpergewebes kann mit der erfindungsgemaBen

Messvorrichtung auch optisch bestimmt werden. Hierzu kann die Ejinheit zur

Erfassung von lokalen Gewebeparametern eine optische Strahlungsquelle und

einen Photosensor umfassen. Das Prinzip der optischen Bestimmung des

K6rperfettgehalts mittels Infrarotlicht ist aus dem Stand der Technik bekannt.

GemaBs einer vorteilhaften Ausgestaltung umfasst die erfindungsgemaGBe

Vorrichtung einen Warmesensor zur Bestimmung der lokalen Warmeproduktion,

wobei die Auswertungseinheit zur Bestimmung der lokalen metabolischen

Parameter unter BerUicksichtigung der Signale des Warmesensors eingerichtet

ist. Vorzugsweise ist mittels des Warmesensors eine orts-, zeit- und

tiefenaufgeléste Wdarmemessung am_~Messort méglich. Anhand des

Warmeaustauschs kann auf die lokale Stoffwechselaktivitat zuruckgeschlossen
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werden. AuGBerdem ist der Warmesensor zur Bestimmung der_lokalen

Durchblutung geeignet. Beztglich mnaherer Hintergrundinformationen=zur

Warmemessung wird auf die Verédffentlichung von Nitzan et al. verwiesen (Meir

Nitzan, Boris Khanokh, ,Infrared Radiometry of Thermally Insulated Skin for the

Assessment of Skin Blood Flow", Optical Engineering 33, 1994, No. 9, S. 2953

bis 2956). Insgesamt liefert der Warmesensor Daten, die mit Vorteil zur

Bestimmung von metabolischen Parametern im Sinne der Erfindung genutzt
werden kénnen.

Die arterielle Sauerstoffsattigung (SaO,) und die vendse  Sauerstoff-

Sattigung (SvO,) bestimmen abhangig von der Art des untersuchten Gewebes

die kapillare (arteriovenédse) Sauerstoffsattigung (StO,). Es gilt:

K * SvO, + (1 - K) * SaO, = StO,,

wobei K ein gewebeabhangiger Korrekturfaktor ist, der vom Volumenverhaltnis

von Arterien zu Venen im untersuchten Gewebe abhangt. Im Mittel liegt dieser

Wert etwas unter 0,5. Der fur das jeweilige Gewebe maBgebliche Wert kann

gemaB der Erfindung durch bioelektrische Impedanzmessung ermittelt werden,

um dann aus der obigen Formel die venése Sauerstoffsattigung zu bestimmen.

Mittels Warmemessung und/oder bioelektrischer Impedanz (lImpedanzplethys-

mographie) kann die Durchblutung V, d.h. die durchblutungsbecingte

Volumenschwankung des Gewebes bestimmt werden. Nach der Beziehung

VO, = V * (SaO, - SvO,)

kann dann schlieBlich der lokale Sauerstoffverbrauch VO, berechnet werden,
der ein MafB fir die metabolische Aktivitat am Messort darstellt.

Des Weiteren kann die erfindungsgemaBe Messvorrichtung einen optischen

Sensor zur ortsaufgelésten Bestimmung des Hautkolorits umfassen. Auch

anhand von lokalen Verfarbungen der Haut kénnen Erkrankungen, wie zum

Beispiel EntzUndungen, Melanome usw., detektiert werden.
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Durch eine zusatzliche EKG-Einheit zur Erfassung eines EKG-Signals Uber zwei

oder mehr EKG-Elektroden wird der Funktionsumfang der erfindungsgemaBen

Messvorrichtung vorteilhaft erweitert. Gema®B der Erfindung werden mittels der

Messvorrichtung plethysmographische Signale und EKG-Signale kombiniert

erfasst und ausgewertet. Die Auswertungseinheit der Messvorrichtung kann

dann mit Vorteil zur Auswertung des zeitlichen Verlaufs der Volumenpulssignale

und der EKG-Signale eingerichtet sein. Mittels einer geeigneten Programm-

steuerung ist die Auswertungseinheit der erfindungsgemaBen Messvorrichtung

dazu in der Lage, die R-Zacken in dem EKG-Signal automatisch zu erkennen.

Damit wird automatisch der exakte Zeitpunkt des Herzschlags ermittelt.

Weiterhin ist die Auswertungseinheit aufgrund ihrer Programmsteuerung dazuin

der Lage, die Maxima in dem Volumenpulssignal zu erkennen. Anhand der

Maxima in dem Volumenpulssignal ist der Zeitpunkt des Eintreffens einer bei

einem Herzschlag ausgeldsten Pulswelle an dem von der Messvorrichtung

erfassten peripheren Messort feststellbar. Somit kann schlieBlich der zeitliche

Abstand zwischen einer R-Zacke in dem EKG-Signal und dem darauf folgenden

Maximum in dem Volumenpulssignal ermittelt werden. Dieser zeitliche Abstand

ist ein MafS fur die so genannte Pulswellengeschwindigkeit. Auf der Basis der

Pulswellengeschwindigkeit kann einerseits eine Aussage Uber den Blutdruck

getroffen werden. Eine Verktirzung der Pulswellengeschwindigkeit geht namlich

mit einer Erhéhung des Blutdrucks einher, wahrend eine Verlangerung der

Pulswellengeschwindigkeit auf eine Blutdruckerniedrigung schlieBen lasst. Eine

exakte Bestimmung des Blutdrucks aus der Pulswellengeschwindigkeit ist

allerdings nicht méglich, es kénnen nur Tendenzen angegeben werden.

Weiterhin ist die Pulswellengeschwindigkeit von der Dichte des Blutes und

insbesondere von der Elastizitat der BlutgefaBwandungen (beispielsweise der

Aorta) abhangig. Aus der Elastizitat der BlutgefaBe kann wiederum auf eine gof.

vorliegende Arteriosklerose geschlossen werden. Es kdénnen_ in diese

Auswertung auch die Absolutwerte der Herzfrequenz, die lHerzfrequenz-

Variabilitat und entsprechende Arrhythmien des Herzens einbezogen werden.

So kénnen automatisch Arrhythmien wie Sinus Tachycardia, Sinus Bradycardia,

Sinus Arrest und so genannte Escape Beats festgestellt werden. Anhand des

EKG-Signals kénnen auBerdem Aussagen Uber die zeitliche Dauer der

Vorhofkontraktion des Herzens bei einem Herzschlag, die zeitliche Dauer der
Herzkammerkoniraktion sowie die Dauer der Relaxation der Herzkammer usw.
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festgestellt werden. AuBerdem sind Vordiagnosen beztglich so genannter

Blocks in der Leitung der elektrischen Erregungssignale am Herzen (AV-Block,

Bundle Branch-Block usw.) und auch bezutglich Durchblutungsstérungen oder

Infarkten médglich. Weitere Irregularitaten im Pulsverlauf sind anhand des

Volumenpulssignals feststellbar.

Durch die Kombination der Auswertung des EKG-Signals und des Volumen-

pulssignals bei der automatischen Auswertung ist die erfindungsgemafe

Messvorrichtung zur funktionalen Bewertung des GefaBsystems des Patienten

selbsttatig in der Lage. Auf der Grundlage der automatisch ausgewerteten

Signale kann die erfindungsgemaBe Vorrichtung den (globalen) kardiovas-

kularen Zustand oder allgemein die Fitness des Benutzers grob einschatzen und

bei Anzeichen einer Arteriosklerose oder sonstiger Herz-Kreislauf-Probleme ein

entsprechendes Warnsignal oder einen leicht interpretierbaren Fitness- oder

Risikoindikator fur den Benutzer der Vorrichtung erzeugen. Somit kann die

erfindungsgemaBe Messvorrichtung vorteilhaft zur Selbstdiagnose von Herz-

Kreislauf-Erkrankungen verwendet werden.

Besonders vorteilhaft ist die erfindungsgemaBe Kombination der vorgenannten

Messverfahren, namlich der Oximetrie, der bioelektrischen Impedanzmessung

und der Warmemessung. Mittels der Auswertungseinheit der Vorrichtung

k6énnen samtliche Messsignale ausgewertet werden, um daraus die arterielle,

die kapillare und die venése Sauerstoffsattigung und daraus wiederum die
lokale Stoffwechselaktivitat zu bestimmen. Dadurch wird eine hohe Effektivitat

und Zuverlassigkeit bei der Erkennung und Lokalisierung von pathologischen

Veranderungen erreicht. Diese wird durch zusatzliche Beriicksichtigung des

lokalen Hautkolorits noch verbessert. Die zusatzliche EKG-Messung erlaubt, wie

oben ausgefthrt, Aussagen beztiglich des Status des Herz-Kreislauf-Systems

des Benutzers. Samtliche Parameter kénnen mit Vorteil zu einem globalen

Index zusammengefasst werden, der fir den Benutzer leicht interpretierbar ist

und ihm einen direkten und fundierten Hinweis auf seinen allgemeinen

Gesundheitszustand gibt.

Die Kombination der verschiedenen Messverfahren, die in der

erfindungsgemaen Messvorrichtung, wie oben beschrieben, zusammengefasst
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sind, ist weiterhin vorteilhaft, weil dadurch eine nicht-invasive Messung der

Glukosekonzentration méglich ist, wie im Folgenden erlautert wird:

Die erfindungsgemaBe Messvorrichtung dient zur Messung und zur Auswertung

von Daten, die durch den Stoffwechsel beeinflusst werden. Es_leuchtet

unmittelbar ein, dass dabei der Energiehaushalt und die Zusammensetzung der

von einem Benutzer der Messvorrichtung aufgenommenen Nahrung eine grofse

Rolle spielen. Die Nahrstoffe, die am Stoffwechsel beteiligt sind, sind

bekanntlich im Wesenitlichen Kohlenhydrate, Fette und EiweiBe. Kohlenhydrate

werden zur weiteren Verarbeitung in Glukose, EiweiBe in Aminosauren, und

Fette in Fettsauren umgewandelt. Die Energietrager werden dann wiederum in

den Zellen des Kérpergewebes zusammen mit Sauerstoff unter Abgabe von

Energie zu ATP (Adenosintriphosphorsaure) umgewandelt. ATP ist der

eigentliche k6érpereigene Energietrager. Die Verwendung von Glukose zur

Erzeugung von ATPist bevorzugt. Wenn die Erzeugung von ATP aus Glukose

jedoch (z. B. wegen eines Mangels an Insulin) gehemmt ist, findet stattdessen

eine verstarkte Fettsaure-Oxidation statt. Der Sauerstoffverbrauch ist bei diesem

Prozess allerdings ein anderer.

Die Reaktion des Metabolismus des menschlichen K6rpers auf eine

Nahrungsaufnahme hangt, wie zuvor erwahnt, von der Zusammensetzung der

Nahrung charakteristisch ab. So reagiert beispielsweise das vaskulare System

des Kérpers in Abhangigkeit davon, wie viel Energie der Kérper zur Verdauung

der aufgenommenen Speisen bendtigt. Anhand der mittels der erfindungs-

gemaBen Messvorrichtung bestimmbaren Pulswellengeschwindigkeit sowie

auch anhand der Blutdruckamplitude und des Pulses lasst sich die Reaktion des

Kéorpers auf die Nahrungsaufnahme bestimmen. Hierzu ist zweckmaBigerweise

die Auswertungseinheit der=erfindungsgemaBen Messvorrichtung zur

Auswertung des zeitlichen Verlaufs der Pulswellengeschwindigkeit und zur

Ermittlung der Zusammensetzung von einem Benutzer der Messvorrichtung

aufgenommener Nahrung anhand des zeitlichnen Verlaufs der Pulswellen-

geschwindigkeit ab dem Zeitpunkt der Nahrungsaufnahme eingerichtet. Die

Pulswellengeschwindigkeit, sowie auch die Blutdruckamplitude und der Puls

andern sich, sobald die Nahrungsaufnahme beginnt. Die Maxima und die

jeweiligen Zeitpunkte der Maxima. sind dabei beeinflusst durch die
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Nahrungszusammensetzung. Der Verlauf und die absolute Héhe von

Pulswellengeschwindigkeit, Blutdruckamplitude und Puls kénnen herangezogen

werden, um mittels der Auswertungseinheit der=erfindungsgemaBen

Messvorrichtung die Zusammensetzung der aufgenommenen Nahrung) zu

bestimmen.

Der Metabolismus des menschlichen Kérpers ist im Normalzustand, d.h. in

Ruhe und in der so genannten thermoneutralen Zone, im Wesenitlichen durch

den Glukosehaushalt bestimmt. Daher kann die Glukosekonzentration in den

Zellen des Kérpergewebes in diesen Normalzustand als reine Funktion der

Warmeproduktion und des Sauerstoffverbrauchs beschrieben werden. Es gilt:

[Glu] = f(AT, VO,) ,

wobei [Glu] fiir die Glukosekonzentration steht. Die Warmeproduktion AT kann

mittels des Warmesensors’ der erfindungsgemaBen Messvorrichtung z.B. aus

der Differenz zwischen der arteriellen Temperatur und der Temperatur, welche

die Hautoberflache bei perfekter thermischer Isolierung erreichen  wirde,

bestimmt werden (AT = T«.-T,nene)- fi (AT, VOz2) gibt die funktionale Abhangigkeit

der Glukosekonzentration von der Warmeproduktion und vom  Sauerstoffa

verbrauch an. Der Sauerstoffverbrauch ergibt sich, wie oben beschrieben, aus

dem Unterschied zwischen vendser und arterieller Sauerstoffsattigung und der

Durchblutung. Zur Bestimmung der Glukosekonzentration wahrend bzw. direkt

nach der Nahrungsaufnahme muss jedoch ein Korrekturtherm_berticksichtigt

werden, der den Anteil des Fettstoffwechsels am Energiehaushalt wiedergibt. Es

gilt dann:

[Glu] = f(AT, VO,) + X *f,(AT, VO,)

X ist ein Faktor, der nach der Nahrungsaufnahme  negativ ist. Dabei hangt X von

der Zusammensetzung der aufgenommenen Nahrung ab. Insbesondere ist X

davon=abhangig, in welchem—Verhdaltnis Fett und  Kohlenhydrate am

Metabolismus_beteiligt sind. Der Faktor X lasst sich, wie oben beschrieben,

anhand des zeitlichen Verlaufs der Pulswellengeschwindigkeit bestimmen. X ist

0, wenn reine Kohlenhydrate oder direkt Glukose aufgenommen_ werden. Der
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Betrag von X steigt an, je gréBer der Anteil von Fett an der aufgenommenen

Nahrung ist. Zur Bestimmung des Korrekturfaktors X aus dem zeitlichen Verlauf

der Pulswellengeschwindigkeit, der Blutdruckamplitude und/oder des Pulses

wird normalerweise eine Eichung der erfindungsgemaBen Messvorrichtung zur

Anpassung an den jeweiligen Benutzer der Vorrichtung erforderlich sein.

f, (AT, VO,) gibt far den Fettstoffwechsel die funktionale Abhangigkeit der
Glukosekonzentration von der Warmeproduktion und vom Sauerstoffverbrauch
an.

Die Auswertungseinheit der erfindungsgemaGBen Messvorrichtung kann somit

zur Bestimmung der lokalen Glukosekonzentration aus dem _§lokalen

Sauerstoffverbrauch und der lokalen Warmeproduktion eingerichtet sein. Hierzu

muss die Messvorrichtung die geeigneten Messmodalitaten aufweisen. Die

Ermittlung des Sauerstoffverbrauchs, kann, wie oben erlautert, durch die

Kombination der Oximetrie mit der bioelektrischen Impedanzmessung  erfolgen.

Zur Ermittlung der Warmeproduktion ist dann noch zusaizlich ein geeigneter
Warmesensor erforderlich. Um schlieBlich die Glukosekonzentration nach dem

oben angegebenen funktionalen Zusammenhang berechnen zu kénnen, muss

noch der Korrekturfaktor X, beispielsweise aus dem zeitlichen Verlauf der

Pulswellengeschwindigkeit, ermittelt werden. Dies kann, wie ebenfalls oben

erlautert, durch kombinierte Messung von EKG-Signalen und __plethys-

mographischen Signalen erfolgen. Zur Bestimmung der Glukosekonzentration

sind also zweckmaBigerweise in der erfindungsgemaGBen Messvorrichtung ein

Pulsoximeter, eine EKG-Einheit, eine bioelektrische Impedanzmesseinheit

sowie ein Warmesensor kombiniert.

Die zuvor skizzierte Methode erlaubt zunachst nur eine Bestimmung der

intrazellularen Glukosekonzentration. Mit der Blutglukosekonzentration besteht

vereinfacht der folgende Zusammenhang:

[Glu]zeiie = a + b * In (c * [Glu]BiUt)

Die Konstanten a, b und c hangen von der individuellen Physiologie des

Benutzers der Messvorrichtung ab. Somit kann die Auswertungseinheit der

erfindungsgemaBen Messvorrichtung weiterhin eingerichtet sein zur
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Bestimmung des Blutglukosespiegels aus der lokalen Glukosekonzentration,

wobei von der Physiologie des Benutzers der Messvorrichtung abhangige

Parameter bertcksichtigt werden mtssen. Diese Parameter kénnen durch

entsprechende Eichung bestimmt werden, beispielsweise durch Vergleich mit in

herkémmlicher weise invasiv bestimmten Blutglukosewerten.

Die erfindungsgemaBe Vorrichtung kann weiterhin eine Datentbertragungs-

schnittstelle umfassen zur Ubertragung der mittels der Auswertungseinheit
ermittelten Parameter an einen Personalcomputer (des Arztes), beispielsweise

Uber das Internet, oder an ein anderes Gerat. Hierbei kann es sich um eine

Ubliche drahtgebundene oder auch um_eine drahtlose Schnittstelle

(beispielsweise nach dem DECT-, GSM-, UMTS- oder Bluetooth-Standard)

handeln. Eine Datentbertragung Uber Infrarotdatenkommunikation oder

Ultraschall ist ebenfalls denkbar.

Eine besonders sinnvolle Ausgestaltung der erfindungsgemasen Messvor-

richtung ergibt sich, wenn diese eine Speichereinheit zur Speicherung der

mittels der Auswertungseinheit ermittelten Parameter aufweist. Mittels der

Speichereinheit kénnen_ einerseits der Verlauf einer Erkrankung und

andererseits die Effekte einer entsprechenden Therapie verfolgt und

dokumentiert werden. Andererseits kénnen die in der Speichereinheit

abgespeicherten Daten vom behandelnden Arzt ausgelesen und ausgewertet

werden, um eine detaillierte Zustandsdiagnostik durch den Arzt zu erméglichen.

Sinnvoll ist es weiterhin, wenn die erfindungsgemaBe Vorrichtung eine

Diagnoseeinheit zur Bewertung der mittels der Auswertungseinheit ermittelten

Parameter und zur Registrierung von Veranderungen der Parameter in

Abhangigkeit vom Messort und von der Messzeit aufweist. Demgemaf3 hat die

erfindungsgemaBe Vorrichtung einen modularen Aufbau. Die Auswertungs-

einheit ist lediglich daftir zustandig, die erfassten Signale auszuwerten, um

daraus die fir die Diagnostik erforderlichen Parameter in der oben
beschriebenen Art und Weise zu bestimmen. Diese Parameter werden dann von

der Diagnoseeinheit weiter verarbeitet, um daraus RUckschlUsse beztglich

etwaiger Erkrankungen zu ziehen. Die Diagnoseeinheit ist auch daflr zustandig,

insbesondere bei Verwendung der Messvorrichtung zur Selbstdiagnose durch
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einen Benutzer, das Vorliegen einer Erkrankung automatisch zu erkennen und

gegebenenfalls ein entsprechendes Warnsignal fur den Benutzer zu erzeugen.

Sinnvollerweise ist also die Diagnoseeinheit der erfindungsgemaBen Mess-

vorrichtung zur Bestimmung des Status des Herz-Kreislauf-Systems aus den

mittels der Auswertungseinheit ermittelten Parametern eingerichtet. Gema®B

einer besonders vorteilhaften Ausgestaltung der Erfindung ist die Diagnose

einheit auBerdem zur Berechnung eines globalen Fitnessindex auf der Basis

des Status des Herz-Kreislauf-Systems und den (mittels bioelektrischer

Impedanzmessung erfassten) globalen Gewebeparametern eingerichtet. Somit

k6nnen die globalen Gewebeparameter genutzt werden, um den globalen

Fitnessindex zu erhalten, der besonders aufschlussreich Auskunft Uber den

momentanen Gesuncheitszustand des Benutzers gibt. Zur Bestimmung des

globalen Fitnessindex kénnen samtliche erfassten Messwerte des Benutzers

einbezogen werden. Gegebenenfalls wird eine Mittelung Uber einen

vorgebbaren Zeitraum durchgefdhrt. Neben den kardiovaskularen Messwerten

und den globalen Gewebeparametern (globaler Fettgehalt, globaler

Wassergehalt) kémnen auch die lokalen Gewebeparameter sowie die lokalen

metabolischen Parameter (z. B. lokaler Sauerstoffverbrauch) mit berticksichtigt

werden. Das Ergebnis ist dann der globale Fitnessindex als einzelner Wert, der

fur den Benutzer der Messvorrichtung besonders einfach interpretierbar ist.

Zumindest die optische Messeinheit der erfindungsgemaBen Messvorrichtung

arbeitet auf der Basis von optischen Messverfahren. Aus diesem Grund sollte

die Vorrichtung wenigstens eine Strahlungsquelle zur Bestrahlung des

untersuchten Kérpergewebes mit  elektromagnetischer Strahlung, und

wenigstens einen  Strahlungssensor zur Bestimmung der von dem

Kérpergewebe=gestreuten und/oder transmittierten elektromagnetischen

Strahlung aufweisen. Als Strahlungsquelle kommen Ubliche Leuchtdioden oder

auch Laserdioden in Frage, die optische Strahlung, d.h. Licht im

entsprechenden Spektralbereich emittieren. Als besonders vorteilhaft hat es sich

erwiesen, wenn mit der erfindungsgemaGBen Vorrichtung die Strahlungs—

absorption im untersuchten Kdérpergewebe bei mindestens drei unterschied-=

lichen Lichtwellenlangen gemessen wird, um daraus die Sauerstoffkonzentration

des Blutes und die Durchblutung des Gewebes zu bestimmen.
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GemaB einer sinnvollen Ausgestaltung weist die optische Messeinheit der

erfindungsgemaBen Messvorrichtung wenigstens zwei Strahlungssensoren zur

Detektion der von dem Korpergewebe gestreuten und/oder transmittierten

Strahlung auf, wobei die Strahlungssensoren in unterschiedlichem Abstand zur

Strahlungsquelle angeordnet sind. Dies erdffnet die Mdglichkeit, Ruckschlisse

auf die jeweils im K6rpergewebe von der Sitrahlung zurtickgelegte Strecke zu

ziehen. Auf dieser Basis kann die Sauerstoffkonzentration im Blut und im

Gewebe in unterschiedlich tiefen Gewebeschichten untersucht werden. Dabei

kann ausgenutzt werden, dass die Messsignale aus den tiefer liegenden

Gewebeschichten starker vom arteriellen Blut beeinflusst sind, wahrend in den

oberfl4chennaheren Regionen die Strahlungsabsorption starker von dem Blut im

kapillaren GefaBsystem beeinflusst ist.

Vorteilhaft ist eine Ausgestaltung der erfindungsgemaGBen Messvorrichtung, bei

welcher wenigstens zwei Strahlungsquellen vorgesehen sind, welche unter-

schiedliche Volumenbereiche des untersuchten K6érpergewebes bestrahlen.

Hierdurch lasst sich eine differenzielle Messung der Lichtabsorption einfach

realisieren. Dies ermdglicht es, Metabolismus-induzierte Anderungen der

Durchblutung des untersuchten Kérpergewebes mit sauerstoffreichem bzw.

sauerstoffarmem Blut zu untersuchen. Dabei wird ausgenutzt, dass sich in

Abhangigkeit von der metabolischen§Aktivitat des Gewebes der lokale

Sauerstoffverbrauch verandert. Die Bestimmung des veranderlichen Sauerstoff-

verbrauchs erlaubt wiederum RUckschlusse auf den lokalen Energieverbrauch,

der mit dem Sauerstoffverbrauch direkt korreliert ist. Besonders interessantist,

dass dies wiederum RlUckschlusse auf den Glukosespiegel zulasst. Somit

erlaubt die erfindungsgemaBe Messvorrichtung vorteilhafterweise auch eine

nicht-invasive Bestimmung des Blutglukosespiegels.

Die zwei Strahlungsquellen der optischen Messeinheit der erfindungsgemaBen

Messvorrichtung sollten so ausgelegt sein, dass die von diesen jeweils

bestrahlten Volumenbereiche hinsichtlich der Durchblutung mit sauerstoffarmem

bzw. sauerstoffreichem Blut unterschiedlich betroffen sind. Dies kann z.B.

dadurch_ erreicht werden, dass die wenigstens zwei Strahlungsquellen
unterschiedliche raumliche Abstrahicharakteristiken haben. So kénnen als

Strahlungsquellen z.B. eine Leuchtdiode und ein Laser verwendet werden, die
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ahnliche Wellenlangen (z.B. 630 nm und 650 nm) haben. Die  beiden

Strahlungsquellen unterscheiden sich aber durch den Offnungswinkel der
Abstrahlung. Wahrend z.B. die Leuchtdiode unter einem groBen Offnungs-

winkel in das untersuchte Korpergewebe einstrahlt, tritt das Licht der Laserdiode

unter einem sehr kleinen Offnungswinkel in das Kérpergewebe ein. Dies hat zur
Folge, dass mit den beiden Strahlungsquellen unterschiedliche Volumen-

bereiche des Kdrpergewebes’ erfasst werden. Aufgrund des_ grofBen

Offnungswinkels wird von der Leuchtdiode ein gréBerer Volumenbereich der

nicht-durchbluteten Epidermis erfasst als von dem Laser. Die undurchblutete

Epidermis ist von einer Anderung der Hamoglobinkonzentration praktisch nicht

betroffen. Dementsprechend ist die Intensitat der von dem Kérpergewebe

gestreuten und/oder transmittierten Strahlung der Leuchtdiode weniger stark

von einer Anderung der Hamoglobinkonzentration abhangig als die Intensitat

der Strahlung des Lasers. Voraussetzung ist, dass die Wellenlange der von den

beiden Strahlungsquellen jeweils emittierten Strahlung so gewahlt wird, dass die

Strahlung unterschiedlich stark durch Oxihamoglobin bzw. Desoxihamoglobin

absorbiert wird. Die Wellenlange sollte daher zwischen 600 und 700 nm,

vorzugsweise zwischen 630 und 650 nm liegen.

Die Auswertungseinheit der erfindungsgemaBen Messvorrichtung kann mit

Vorteil zur Bestimmung des_wenigstens einen lokalen metabolischen

Parameters aus der von dem K6érpergewebe gestreuten und/oder transmittierten

Strahlung der beiden Strahlungsquellen ausgebildet sein. Wenn in dem

untersuchten Kdérpergewebe Sauerstoff verbraucht wird, wird Oxihamoglobin in

Desoxihamoglobin umgewandelt. Durch einen Vergleich der aus den_unter-

schiedlichen Volumenbereichen des Kérpergewebes stammenden Strahlung der

beiden Strahlungsquellen kann die Anderung des Konzentrationsverhaltnisses
von Oxihamoglobin und Desoxihamoglobin festgestellt werden. Hieraus ergibt

sich wiederum der lokale Sauerstoffverbrauch und daraus_ letztlich der

Blutglukosespiegel. Somit ist die Auswertungseinheit der erfindungsgemaBen

Messvorrichtung  sinnvollerweise eingerichtet zur Bestinmung des_ lokalen

Sauerstoffverbrauchs und/oder des Blutglukosespiegels anhand der Intensitaten

der von dem K6rpergewebe gestreuten und/oder transmittierten Strahlung der

beiden Strahlungsquellen.
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GemaB einer besonders’ vorteilhaften Ausgestaltung sind  samiliche

Komponenten der erfindungsgemaBen Messvorrichtung in einem gemeinsamen

Gehause angeordnet. Dabei weist die Vorrichtung an einem Ende des

Gehauses einen Messkopf mit den benétigten Messsensoren auf. Auf diese

Weise ist die Messvorrichtung handfuhrbar und kann, entweder vom Benutzer

selbst oder vom behandelnden Arzt, genutzt werden, um den gesamten KOorper

systematisch auf krankhafte Veranderungen hin zu untersuchen. In das

Gehause sollte eine Anzeigeeinheit integriert sein, mittels welcher die lokale

Sauerstoffkonzentration des Blutes und/oder die gemas der Erfindung
ermittelten lokalen metabolischen Parameter fur den Arzt oder den Benutzer

anzeigbar sind.

Der Messkopf der erfindungsgemaBen Messvorrichtung umfasst sinnvollerweise

wenigstens eine optische Strahlungsquelle und wenigstens zwei Sensoren, die

in unterschiedlichem Abstand zur Strahlungsquelle an dem  Messkopf

angeordnet sind. Mittels der Strahlungsquelle wird Licht bei verschiedenen

Lichtwellenlangen erzeugt. Mittels der Sensoren wird die vom untersuchten

K6érpergewebe zurlickgestreute Strahlung gemessen, um aus der Strahlungs-

absorption auf die Sauerstoffkonzentration zurtickzuschlieBen. Die in untera

schiedlichem Abstand zur Strahlungsquelle angeordneten Sensoren erlauben

es, - wie oben erlautert - die Strahlungsabsorption in unterschiedlich—tiefen

Gewebeschichten zu untersuchen. Dies erméglicht es, die Sauerstoffa

konzentration im Gewebe von der arteriellen Sauerstoffkonzentration zu

unterscheiden.

Weiterhin’ kann der Messkopf der erfindungsgemaBen Messvorrichtung

Elektroden zur bioelektrischen Impedanzmessung und zur EKG-Messung

umfassen. Fur eine Zweipunktmessung kann eine weitere EKG-Elektrode in das

Gehause der Messvorrichtung integriert sein. Diese weitere EKG-Elektrode

kann gleichzeitig zur bioelektrischen Impedanzmessung, namlich zur Messung

von globalen Gewebeparametern, wie globaler Fettgehalt und/oder globaler

Wassergehalt, genutzt werden. Die Anordnung der Elektroden ist zweck-

maBigerweise so gewahit, dass eine bioelektrische Impedanzmessung von

einem Arm des Benutzers zum anderen Arm méglich ist. AuBerdem kann in den

Messkopf wenigstens ein Warmesensor zur Bestimmung der Uber die Haut-
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Oberflache abgegebenen Warme integriert sein. Besonders praktisch ist es,

wenn bei der erfindungsgemaBen Messvorrichtung die fir die verschiedenen

Messverfahren (Oximetrie, bioelektrische Impedanzmessung, Warmemessung,

EKG, Messung des Hautkolorits) bendtigten Messsensoren in einem einzigen

Messkopf zusammengefasst sind. Durch diese Ausgestaltung des Messkopfes

ist sichergestellt, dass samtliche Messwerte gleichzeitig an dem jeweils
interessierenden Messort erfasst werden.

Die erfindungsgemaBe Messvorrichtung kann miniaturisiert ausgebildet sein und

kann in einen am Ké6rper eines Benutzers getragenen Gegenstand, wie

beispielsweise eine Armbanduhr, ein Brillengestell oder auch ein Kleidungs-

stiick, integriert sein. Es ist dann eine kontinuierliche Uberwachung des
Gesundheitszustands médglich.

Die Erfindung betrifft weiterhin ein Verfahren zur Erfassung und Auswertung von

physiologischen Parametern, wobei

- mittels einer optischen Messeinheit oximetrische und/oder

plethysmographische Messsignale von K6rpergewebe_ erfasst

werden,

- und mittels einer Auswertungseinheit die oximetrischen und

plethysmographischen Messsignale verarbeitet werden, und zwar

zur Bestimmung des Pulses und/oder der lokalen Sauerstoff=
konzentration.

Die der Erfindung zugrunde liegende Aufgabe wird bei eimem solchen Verfahren

dadurch gelést, dass mittels der Auswertungseinheit wenigstens ein lokaler

metabolischer Parameter, insbesondere der lokale Sauerstoffverbrauch, aus

den oximetrischen Signalen bestimmt wird.

Sinnvollerweise werden=zusatzlich lokale Gewebeparameter, wie

Fettgehalt, Wassergehalt und/oder Durchblutung, erfasst, wobei der wenigstens

eine lokale metabolische Parameter aus den oximetrischen Signalen und den

lokalen Gewebeparametern bestimmt wird. Die lokalen Gewebeparameter

kénnen=mittels bioelektrischer Impedanzmessung, optisch oder_mittels

Warmemessung erfasst werden. Sinnvoll ist es, zusatzlich die Erfassung eines
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EKG-Signals durchzufihren. Mittels der Auswertungseinheit kann ein

kardiovaskularer Parameter aus den plethysmographischen Messsignalen und

dem EKG-Signal bestimmt werden. Besonders sinnvoll ist es, wie oben

ausgefthrt, wenn zusatzlich globale Gewebeparameter, wie Fettgehalt und/oder

Wassergehalt, erfasst werden. Es kann dann basierend auf dem mittels der

Auswertungseinheit gewonnenen kardiovaskularen Parameter und den globalen

Gewebeparametern ein globaler Fitnessindex berechnet werden. Bei einer

besonders vorteilhaften Variante des erfindungsgemaBen Verfahrens werden

mittels der optischen Messeinheit unterschiedliche Volumenbereiche des

untersuchten K6érpergewebes bestrahit, wobei - wie oben beschrieben - der

wenigstens eine lokale metabolische Parameter aus der von dem

Kérpergewebe in den unterschiedlichen Volumenbereichen gestreuten und/oder

transmittierten Strahlung bestimmt wird. Hierzu kann die optische Messeinheit

wenigstens zwei  Strahlungsquellen mit unterschiedlichen raumlichen

Abstrahlcharakteristiken umfassen, wobei der lokale Sauerstoffverbrauch

und/oder der Blutglukosespiegel anhand der Intensitaten der von dem

Kérpergewebe gestreuten und/oder transmittierten Strahlung der beiden

Strahlungsquellen bestimmt werden. die lokalen Gewebeparameter mittels

ortsaufgeloster Warmemessung erfasst werden.

AuBerdem kann bei dem erfindungsgemaBen Verfahren die lokale zellulare
Glukosekonzentration aus dem lokalen Sauerstoffverbrauch und der lokalen

Warmeproduktion bestimmt werden. Die Bestimmung der_lokalen

Glukosekonzentration sollte - wie oben erlautert - unter Einbeziehung von

Daten betreffend die Zusammensetzung von einem Benutzer der

Messvorrichtung aufgenommener Nahrung erfolgen. Zur Bestimmung des

Blutglukosespiegel aus der lokalen Glukosekonzentration ist es zweckmabBig,

von der Physiologie des Benutzers der Messvorrichtung abhangige Parameter

zu berticksichtigen.

Ausfthrungsbeispiele der Erfindung werden im Folgenden unter Bezugnahme

auf die Zeichnungen naher erlautert. Es zeigen:
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Figur 1 schematische Ansicht der erfindungs—-
gemaBen Messvorrichtung mit vergr6Bern
ter Darstellung des Messkopfes;

Figur 2 Darstellung der erfindungsgemaBen  Vor-
richtung anhand eines Blockdiagramms;

Figur 3 Blockdiagramm-Darstellung der Oximetrie-
einheit der erfindungsgemaGBen Mess—
vorrichtung;

Figur 4 Blockdiagramm-Darstellung der Warme-
messeinheit;

Figur 5 Blockdiagramm-Darstellung der Impedanz—
messeinheit der Messvorrichtung;

Figur 6 Blockdiagramm-Darstellung der EKG-Ein-
heit der Messvorrichtung;

Figur 7 Darstellung der Signalauswertung  mittels
der erfindungsgemaBen Messvorrichtung;

Figur 8 schematische Darstellung einer alterna-
tiven Anordnung von_Strahlungsquellen,
Strahlungssensoren und Elektroden=zur
bioelektrischen Impedanzmessung bei der
erfindungsgemaBen Messvorrichtung;

Figur 9 Illustration einer Realisierungsmdglichkeit
einer erfindungsgemaBen Messvorrichtung
mit zwei Strahlungsquellen.

In der Figur 1 ist die erfindungsgemae Messvorrichtung insgesamt mit der

Bezugsziffer 1 bezeichnet. Samtlicne Komponenten der Vorrichtung sind in

einem gemeinsamen Gehause 2 untergebracht, so dass das Gerat per Hand an

beliebigen Messorten am Kérper eines Benutzers zum Einsatz gebracht werden

kann. Am vorderen Ende des Gehauses 2 ist ein Messkopf 3 angeordnet, in den

die verschiedenen Messsensoren der Vorrichtung 1 integriert sind. Diese

werden bei der Verwendung der Messvorrichtung 1 auf die Hautoberflache des
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Benutzers am Messort aufgesetzt. Der Messkopf umfasst eine zentral

angeordnete Leuchtdiode 4, die dazu in der Lage ist, Licht bei verschiedenen
Wellenlangen zu emittieren. Hierzu kdnnen_ beispielsweise verschiedene

lichtemittierende Halbleiterelemente in einem gemeinsamen Gehause der

Leuchtdiode 4 untergebracht sein. Ebenso denkbar ist die Verwendung von

Lichtwellenleitern, um das Licht von verschiedenen’ Lichtquellen an die

Unterseite des Messkopfes 3 zu fuhren. Des Weiteren umfasst der Messkopf 3

insgesamt sechs Photosensoren 5, die in unterschiedlichem Abstand zu der

Lichtquelle 4 angeordnet sind. Zwei der Photosensoren 5 sind direkt neben der

Lichtquelle 4 angeordnet. Zwei weitere Sensoren 5 befinden sich in einem

mittleren Abstand von der Lichtquelle 4, wahrend die zwei verbleibenden

Sensoren 5 in maximalem Abstand zur Lichtquelle 4 angeordnet sind. Die

unmittelbar neben der Lichtquelle 4 angeordneten Sensoren 5 empfangen

hauptsachlich das an den oberen Hautschichten des Benutzers gestreute Licht.

Demgegentber sind die weiter von der Lichtquelle 4 entfernten Sensoren 5

geeignet, die Lichtabsorption in tieferen Gewebeschichten zu messen. Weiterhin

ist unmittelbar neben der Lichtquelle 4 ein Warmesensor 6 vorgesehen.

Dadurch ist gewahrleistet, dass die Bestimmung der Durchblutung anhand der

Warmemessung am selben Messort erfolgt wie die optische Messung. AuBen

am Messkopf 3 sind vier Elektroden 7 zur Messung der lokalen bioelektrischen

Impedanz vorgesehen. Die Elektroden sind jeweils zweigeteilt und bestehen aus

zwei voneinancer elektrisch isolierten, separaten Kontaktflachen. Dabei dient

jeweils eine der beiden Kontaktflachen zur Aufpragung eines elektrischen

Stromes am Messort, wahrend die andere Kontaktflache zur Spannungs-

messung genutzt wird. Auf diese Weise wird sichergestellt, dass die

Messergebnisse nicht von den Kontaktwiderstanden der Messelektroden

beeinflusst sind. Die vier Elektroden 7 kénnen bei der_bioelektrischen

Impedanzmessung in verschiedenen Kombinationen genutzt werden, um

dadurch die Zuverlassigkeit des Messergebnisses zu optimieren. Zumindest
eine der Elektroden 7 wird auBerdem als EKG-Elektrode einer EKG-Einheit der

Messvorrichtung 1 verwendet. In das Gehause 2 der Messvorrichtung 1 ist ein

LCD-Display 8 als Anzeigeeinheit integriert. Das LCD-Display 8 dient zur

Anzeige der lokalen Sauerstoffkonzentration des Blutes. Dabei werden separat

die arterielle (SaO,), die kapillare (StO,) und die vendse (SvO,) Sauerstoff-
Sattigung angezeigt. Angezeigt wird weiterhin die ermittelte Herzfrequenz (HR),
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der lokal bestimmte Fettgehalt des Gewebes (BF). Schliefslich wird noch ein

Blutglukosewert (BG) angezeigt. AuBerdem ist am Gehause 2 ein Ejin-

/Ausschalter 9 angeordnet, der in Ublicher Weise zur Aktivierung bzw. zur

Deaktivierung des Gerates dient. Die Betatigungsflache des Ein-/Ausschalters 9

bildet auBerdem die Kontaktflache einer weiteren EKG-Elektrode, sodass eine

einfache Zweipunktableitung des EKG-Signals des Benutzers der Vorrichtung

erfolgen kann. Uber die Kontaktflache ist auBerdem eine Arm-zu-Arm-Messung
von globalen Gewebeparametern, wie globaler Fettgehalt und/oder globaler

Wassergehalt, durch bioelektrische Impedanzmessung médglich.

Die Figur2 zeigt schematisch den Aufbau der erfindungsgemaBen

Messvorrichtung als Blockdiagramm. Die Vorrichtung 1 umfasst eine optische

Messeinheit 100 zur optischen Messung der Sauerstoffkonzentration im

BlutgefaBsystem des Kérpergewebes am jeweiligen Messort. Die mittels der

optischen Messeinheit 100 erfassten oximetrischen und plethysmographische

Signale werden einer Analyseeinheit 110 zugefUhrt. Eine weitere wesentliche

Komponente der Vorrichtung 1 ist eine Warmemesseinheit 120 zur Bestimmung

der lokalen Warmeproduktion. Bei der Warmemesseinheit 120 handelt es sich

um einen speziellen Warmesensor, welcher die jeweils untersuchte Korperstelle

isoliert. Diese Stelle kann somit nur noch Warme durch den Blutstrom

aufnehmen oder abgeben. Daher ist es médglich, durch die zeitaufgeléste

Messung der Temperatur die Durchblutung und die Warmeproduktion zu

bestimmen. Bei einer starken Durchblutung erreicht die untersuchte Kérperstelle

in sehr Kurzer Zeit ihre maximale Temperatur. Bei geringer Durchblutung dauert

dies langer. Zusatzlich kann Uber die Extrapolation der gemessenen Temperatur

auf die arterielle Temperatur geschlossen werden, da die Temperatur am Ort

der Messung nur durch die arterielle Temperatur und durch die lokale

' Wa&rmeproduktion bestimmt wird. Auch die mittels der Warmemesseinheit 120
erfassten Messsignale werden der Analyseeinheit 110 zur Weiterverarbeitung

zugefuhrt. AuBerdem umfasst die Messvorrichtung 1 eine Impedanz-

messeinheit 130, die zur Erfassung von lokalen Gewebeparametern mittels

bioelektrischer Impedanzmessung dient. Die Messsignale der Impedanz—

messeinheit 130 werden ebenfalls mittels der Analyseeinheit 110 verarbeitet.

SchlieBlich ist gemaf der Erfindung noch eine EKG-Einheit 132 zur Erfassung

eines EKG-Signals vorgesehen. Auch die EKG-Einheit 132 ist zur Verarbeitung
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der EKG-Signale mit der Analyseeinheit 110 verbunden. Der optischen

Messeinheit 100 sind die Lichtquelle 4 sowie die Lichtsensoren 5 des in der

Figur 1 dargestellten Messkopfes 3 zugeordnet. Die Warmemesseinheit 120 ist

mit dem Wdarmesensor 6 verbunden. Die Impedanzmesseinheit 130 erfasst

Messsignale Uber die Elektroden 7 des Messkopfes 3. Die Analyseeinheit 110

fuhrt eine Vorverarbeitung samtlicher Messsignale durch. Hierzu durchlaufen die

Signale ein Bandpass-Filter, um Stérungen im Bereich der Netzfrequenz von 50

bzw. 60Hz_ herauszufiltern. Des Weiteren werden. die Signale’ einer

Rauschunterdruckung unterzogen. Nach Passieren der Analyseeinheit 110

gelangen die aufbereiteten Signale der optischen Messeinheit 100, der Warme-

messeinheit 120, der Impedanz-Messeinheit 130 und der EKG-Einheit 132 in

eine Auswertungseinheit 140. Die Auswertungseinheit 140 ist dafiir zustandig,

aus den Messsignalen die fur die Diagnose wesentlichen Parameter zu

berechnen. Aus den zeitabhangig aufgenommenen  Messsignalen der

Impedanzmesseinheit 130 wird zunachst die Zusammensetzung des

untersuchten Kérpergewebes (Wassergehalt, Fettgehalt usw.) berechnet. Aus

den Signalen der optischen Messeinheit 100 wird die arterielle Sauerstoffa

sattigung und - unter Zugrundelegung der zuvor auf der Basis der Impedanz-

messung ermittelten Gewebeparameter - die Kkapillare Sauerstoffsattigung

berechnet. Weiterhin werden aus den Messsignalen der Warmemesseinheit 120

und aus den plethysmographischen Daten, die aus der zeitabhangigen

Impedanzmessung' ableitbar sind, die Durchblutung und die arterielle

Temperatur bestimmt. Aus den Signalen der EKG-Einheit 132 und denjenigen

der optischen Messeinheit 100 wird die Pulswellengeschwindigkeit bestimmt.

SchlieBlich werden mittels der Auswertungseinheit 140 aus den Ergebnissen

samtlicher zuvor durchgefthrter Berechnungen die venése Sauerstoffsattigung,

und daraus weitere metabolische Parameter, insbesondere der lokale

Sauerstoffverbrauch und die Glukosekonzentration am Messort berechnet. Die

Berechnungsergebnisse werden mittels einer Diagnoseeinheit 150 interpretiert.

Die Diagnoseeinheit 150 dient zur Bewertung der mittels der Auswertungs—

einheit 140 berechneten lokalen metabolischen Parameter. Die Auswertungs—

einheit 140 und die Diagnoseeinheit 150 sind zur Anzeige der Messresultate mit

einer Grafikeinheit 160 verbunden, die ihrerseits die Anzeigeeinheit 8 der

Messvorrichtung 1 ansteuert. Die gewonnenen'Daten sind in_ einer

Speichereinheit 170 speicherbar, und zwar unter gleichzeitiger Speicherung des
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Datums und der Uhrzeit der jeweiligen Messung. AuBerdem ist eine

Schnittstelleneinheit 180 vorgesehen, die zur Verbindung der Messvorrichtung 1

mit einem Computer oder einem anderen Kommunikationsgerat dient. Uber die
Schnittstelleneinheit 180 ké6nnen samtliche Daten und Parameter, insbesondere

auch die in der Speichereinheit 170 gespeicherten Daten und Parameter, an

einen nicht naher dargestellten PC eines behandelnden Arztes Uubertragen

werden. Dort kédnnen die Daten detaillierter analysiert werden. Insbesondere

kénnen Uber einen langeren Zeitraum mit der Vorrichtung 1 aufgenommene

Daten und Parameter auf Veranderungen hin untersucht werden, um daraus

Schlussfolgerungen hinsichtlicn der Entwicklung einer bestehenden Erkrankung

ableiten zu kénnen. AuBerdem besteht die Médglichkeit, die erfindungsgemaGBe

Messvorrichtung 1 als blofse Messdatenerfassungs- und -sendeeinheit zu

benutzen, wobei die aufgenommenen Signale direkt an den PC des Arztes

Uubertragen werden. Mittels des PCs koénnen die entsprechenden Auswertungen

und Berechnungen dann gegebenenfalls schneller und komfortabler durch-

gefUhrt werden.

Die Figur 3 illustriert den Aufbau der optischen Messeinheit 100 der

erfindungsgemaBen Vorrichtung 1. Die optische Messeinheit 100 umfasst einen

Mikrokontroller 190. Bestandteil des Mikrokontrollers 190 ist ein Timing-

Generator 200. Dieser erzeugt Steuerungssignale, die einer Modulations-

einheit 210 zugefuhrt werden. Dadurch wird die zeitliche Modulation der

Lichtemission der Leuchtdiode 4 gesteuert. Die Leuchtdiode 4 ist Uber eine

Regelungseinheit 220 mit der Modulationseinheit 210 verbunden. Die Intensitat
des von der Leuchtdiode 4 emittierten Lichtes ist auBerdem Uber eine

Leistungssteuerungseinheit 230 anpassbar. Die Leuchtdiode 4 ist dazu in der

Lage, Licht bei zumindest drei verschiedenen Wellenlangen zu_emittieren.

Hierzu sind verschiedene Licht emittierende Halbleiterbauelemente in einem

einzigen Gehause der Leuchtdiode 4 vereinigt. Mittels des  Timing-

Generators 200 wird die zeitliche Abfolge der Lichtemission bei den

verschiedenen  Lichtwellenlangen gesteuert. Die in den Messkopf 3 der

Vorrichtung 1 integrierten Photosensoren 5 sind ebenso wie die Leuchtdiode 4

mit dem in der Figur 3 schematisch angedeuteten K6rpergewebe 240 des

Benutzers in Kontakt. In dem K6rpergewebe 240 wird das Licht der Leucht-4

diode 4 gestreut und entsprechend der Sauerstoffkonzentration des Blutes, das
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das Gewebe 240 durchstr6mt, absorbiert. Das gestreute Licht wird von den

Photosensoren 5 registriert. Der Photostrom jedes Photosensors 5 wird mittels

eines Konverters 250 in eine Spannung umgewandelt, mittels eines

Verstarkers 260 verstarkt und mittels eines Analog/Digital-Wandlers 270 in

digitale Messsignale umgewandelt. Die Digitalsignale werden sodann einem

Demodulator 280 zugefthrt, der Bestandteil des Mikrokontrollers 190 ist. Der

Demodulator 280 separiert die aufgenommenen Messsignale nach den

entsprechenden Lichtwellenlangen und nach den unterschiedlichen

Entfernungen zwischen den  Photosensoren 5 und der_Leuchtdiode 4.

SchlieBlich werden die Signale an die Analyseeinheit 110 weitergegeben.

Anhand der Figur 4 wird der Aufbau der Warmemesseinheit 120 der erfindungs-

gemaBen Messvorrichtung erlautert. Der Warmesensor 6, der mit dem

Korpergewebe 240 in Berthrung ist, weist mehrere nicht naher dargestellte

Temperaturmesselemente sowie ein warmeleitendes Element auf. Sobald der

Sensor 6 mit dem Gewebe 240 in Kontakt kommt, beginnt ein Warmeaustausch.

Mittels der Temperaturmesselemente wird die Temperatur an verschiedenen

Stellen an dem warmeleitenden Element des Sensors 6 gemessen. Hieraus

kann die in dem Gewebe 240 lokal produzierte Warme (orts-, zeit- und

tiefenaufgelést) bestimmt werden. Die mittels der Temperaturmesselemente

erfassten Signale durchlaufen einen Impedanzwandler 290 sowie’ einen

Verstarker 292 und werden mittels eines Analog/Digital-Wandlers 300

digitalisiert. Die digitalen Messsignale werden sodann der Analyseeinheit 110

zur weiteren Verarbeitung zugefuhrt. Ein geeigneter Warmesensor 6_ist

beispielsweise in der Verdffentlichung von Ok Kyung Choet al. (Ok Kyung Cho,

Yoon Ok Kim, Hiroshi Mitsumaki, Katsuhiko Kuwa, "Noninvasive Measurement

of Glucose by Metabolie Heat Conformation Method", Clinical Chemistry 50,

2004, Nr. 10, S. 1894 bis 1898) beschrieben.

In der Figur 5 ist der Aufbau der Impedanzmesseinheit 130 der erfindungs-

gemaBen Messvorrichtung 1 dargestellt. Die Impedanzmesseinheit 130 umfasst

mehrere Elektroden 7. Uber Kontaktflachen 7 wird dem untersuchten Kérper-

gewebe 240 ein Wechselstrom aufgepragt, der mitiels einer Stromquelle 310

erzeugt wird. Die Stromquelle 310 wird von einem Sinusgenerator 320

angesteuert. Die Frequenz des Wechselstroms variiert zwischen 20 kHz und
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100 kHz. Uber Kontaktflachen 7" wird eine Spannung als Messsignal am
K6rpergewebe 240 abgegriffen. Aus dem Verhaltnis der gemessenen Spannung

zu dem aufgepragten Strom kann auf die lokale Impedanz des_Kérper-

gewebes 240 zurtickgeschlossen werden. Hierzu wird die Spannung mittels

eines Verstarkers 330 verstarkt und mittels eines Filters 340 gefiltert, um

Stérsignale zu eliminieren. Wiederum erfolgt eine Digitalisierung mittels eines

Analog/Digital-Wandlers 350. Die digitalisierten Messwerte werden wiederum

der Analyseeinheit 110 zur weiteren Verarbeitung zugefuhrt.

Anhand der Figur 6 wird der Aufbau der EKG-Einheit 132 der erfindungs-

gemaBen Messvorrichtung veranschaulicht. Die EKG-Einheit 132 erfasst ein

EKG-Signal Uber EKG-Elektroden 7 bzw. 7". Es sind dies die Elektroden der

Impedanzmesseinheit 130. Die Elektroden 7' und 7" haben also bei dem

dargestellten Ausfuhrungsbeispiel eine Doppelfunktion. Fur eine brauchbare

Zweipunktableitung des EKG-Signals ist eine weitere EKG-Elektrode 9

erforderlich, die in ausreichender raumlicher Entfernung von den Elektroden 7

und 7" mit dem Kérper des Benutzers in Kontakt kommt. Die EKG-Elektrode 9

bildet bei dem Ausfthrungsbeispiel gleichzeitig die Bedienflache des Ein-/Aus-

schalters der Messvorrichtung 1. Somit sind samtliche lElektroden in die

Messvorrichtung 1 integriert. Separate, z.B. uber Kabel angeschlossene

Elektroden sind (ftir eine einfache Zweipunktableitung des EKG-Signals) nicht

zwingend erforderlich. Statt der Bedienflache des Schalters der Mess.

vorrichtung 1 kann ebenso gut eine zusatzlicne Elektrode am Gehdause 2 der

Messvorrichtung 1 angeordnet werden. Das abgeleitete EKG-Signal wird mittels
Verstarker 360 und Filter 370 aufbereitet. Nach Passieren eines weiteren

Analog/Digital-Wandlers 380 wird das Signal an die Analyseeinheit 110

weitergegeben.

Der Figur 7 ist die Vorgehensweise bei der Ermittlung der physiologischen

Parameter gemaf3 der Erfindung zu entnehmen. Von der optischen Mess

einheit 100 werden mittels Pulsoximetrie ein arterieller Sauerstoffsattigungs-

wert 390, mittels Photoplethysmographie ein Volumenpulssignal 400, und

mittels Reflexions-/Absorptionsmessung ein Hautkoloritwert 410  geliefert.

AuBerdem  liefert die optische Messeinheit 100 einen Differenzwert 420

zwischen_systolischem und diastolischem  Volumenpuls. Mittels der

1142



1143

10

is

20

25

30

WO 2007/017266 PCT/EP2006/007877

26

Warmemesseinheit 120 wird die Durchblutung 430 ermittelt. Gleichzeitig kann

die Durchblutung 480 auch mittels der optischen Messeinheit 100 gewonnen

werden. Die Signale der Impedanzmesseinheit 130 ergeben die lokalen

Gewebeparameter 440 und ebenfalls den Volumenpuls 400. Die EKG-Ein-

heit 132 liefert Daten 460 Uber etwaige Arrhythmien und Uber die Reizleitung am

Herzmuskel. AuBerdem ist das eigentliche EKG-Signal 470 mit den Zeitpunkten

der Herzaktivitaten verfugbar. Auf der Basis der Gewebeparameter 440 und der

arteriellen Sauerstoffsattigung 390 wird die kapillare, d.h. die arteriovenése

Sauerstoffsattigung 480 ermitielt Daraus wird dann  wiederum—unter

Einbeziehung der Gewebeparameter 440 die vendédse Sauerstoffsattigung 490

bestimmt. Aus den Herzschlagzeitounkten 470 und dem zeitlichen Verlauf der

Volumenpulssignale 400 lasst sich die Pulswellengeschwindigkeit 500 ermitteln.

Aus diesen Daten kann - wie oben im Ejinzelnen erlautert - die intrazellulare

Glukosekonzentration des Benutzers bestimmt werden. In die Berechnung der

Glukosekonzentration wird der lokale Sauerstoffverbrauch 510 einbezogen, der

sich aus der Durchblutung 430, der arteriellen Sauerstoffsattigung 390 und der

vendsen Sauerstoffsattigung 490 ergibt. Einbezogen wird auBerdem die mittels

der Warmemesseinheit 120 ermittelte lokale Warmeproduktion. Zusatzlich kann

ein kardiovaskularer Index aus den Arrhythmien 460, der Pulswellen-

geschwindigkeit 500 und der Differenz zwischen systolischem und diastolischem

Volumenpuls 420 ermittelt werden. Hierbei k6nnen weiterhin der Koloritwert 410

und der Kérperfettgehalt 440 einbezogen werden.

In der Figur 8 ist eine alternative Sensoranordnung der erfindungsgemaGBen

Messvorrichtung dargestellt. Ahnlich der Darstellung in der Figur 1 zeigt die
Figur 8 eine Ansicht der mit der Haut des Benutzers der Vorrichtung in Kontakt

zu bringenden Oberflache des Messkopfes. Die Darstellung in der Figur 8 ist

stark vergr6Bert. Die von den Sensorelementen beanspruchte Flache kann nur

etwa 0,5 bis 2 cm? betragen.

Bei dem in der Figur 8 dargestellten Ausfthrungsbeispiel sind zwei Strahlungs-

quellen 4 und 4' vorgesehen, welche unterschiedliche Volumenbereiche des

untersuchten Kérpergewebes bestrahlen. Hierzu haben die zwei Strahlungs-

quellen 4 und 4! unterschiedliche raumliche AbstrahIcharakteristiken, namlich

unterschiedliche Abstrahlwinkel. Bei der Strahlungsquelle 4 handelt es sich um
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eine Leuchtdiode, wahrend essich bei der Strahlungsquelle 4'um einen Laser,
beispielsweise einen so genannten VCSEL-Laser (engl. "vertical cavity surface

emitting laser") handelt. Sowohl die Leuchtdiode 4 als auch der Laser 4'

emittieren Licht mit sehr ahnlicher Wellenlange (z. B. 680 nm und 650 nm), aber

mit unterschiedlichen Offnungswinkeln (z. B. 25° und 55°). Mit der in der Figur 8
dargestellten Anordnung ist - wie oben beschrieben - eine differenzielle

Messung von Metabolismus-induzierten Anderungen des Sauerstoffgehalts im
Blut méglich. Hierzu muss die Wellenlange der von den beiden Strahlungs-

quellen 4 und 4' jeweils emittierten Strahlung in einem Bereich liegen, in

welchem das Licht von Oxihamoglobin und Desoxihamoglobin unterschiedlich

stark absorbiert wird. Fur eine Absolutmessung des Sauerstoffgehalts des

Blutes (Sauerstoffsattigung) mUssen weitere Strahlungsquellen (in der Figur 8

nicht dargestellt) vorhanden sein, deren Lichtwellenlange in einem Spektrala

bereich liegt, in welchem die Lichtabsorption von Oxihamoglobin und

Desoxihamoglobin im Wesentlichen gleich ist (so genannter isobektischer

Punkt). Das von der Leuchtdiode bzw. von dem Laser emittierte Licht kann

mittels entsprechender Lichtleitfasern an die entsprechende Stelle am Messkopf

gefuhrt werden. In diesem Fall sind mit den Bezugsziffern 4 und 4' in der Figur &

die entsprechenden Faserenden dargestellt. Es ist mdglich, die Leuchtdiode und

den Laser so an die entsprechenden Fasern anzukoppeln, dass sie mit dem

gewunschten unterschiedlichen Offnungswinkel in das zu_untersuchende
Kérpergewebe einstrahlen. Dementsprechend werden mit beiden Strahlungs-

quellen unterschiedliche Volumina des K6rpergewebes untersucht. Aufgrund

des gréBeren Offnungswinkels ist der Anteil der nicht-durchbluteten Epidermis

an dem mittels der Leuchtdiode untersuchten Kérpergewebe gréBer als beim

Laser. Das im Kérpergewebe gestreute und teilweise absorbierte Licht sowohl

der Strahlungsquelle 4 als auch der Strahlungsquelle 4' wird mittels aquidistant

zueinander angeordneten Strahlungssensoren 5 detektiert. Hierbei kann es sich

um Fotodioden handeln. Vorzugsweise sind die Fotodioden nicht direkt an der

Oberflache des Messkopfes angeordnet. Stattdessen wird das Licht Uber

Lichtleitfasern den Fotodioden zugefihrt. Zur Unterscheidung des Lichtes der

Strahlungsquelle 4 von dem Licht der Strahlungsquelle 4' kénnen die beiden

Lichtquellen 4 und 4' unterschiedlich zeitlich moduliert betrieben werden, wobei

die mittels der Sensoren 5 detektierten Signale entsprechend demoduliert

werden. Alternativ ist es méglich, die Strahlung der beiden Strahlungsquellen 4
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und 4' anhand der unterschiedlichen Wellenlange zu unterscheiden. Die

Strahlungsintensitat der von den_Strahlungsquellen 4 und 4' emittierten

Strahlung wird mit der Weglange beim Durchgang durch das K6rpergewebe

geschwacht, wobei der Zusammenhang der Intensitatsschwachung mit der

Konzentration der absorbierenden Substanz (oxigeniertes Hamoglobin) durch

das bekannte Lambert-Beersche Gesetz gegeben ist. Mittels der in der Figur 8

dargestellten Aquidistanten Sensoren 5 kénnen die interessierenden Parameter

der Intensitatsschwachung mit groBer Genauigkeit bestimmt werden, und zwar

getrennt fur die von den_Strahlungsquellen 4 und 4' jeweils  erfassten

Volumenbereiche des untersuchten Korpergewebes. Die den verschiedenen

Strahlungsquellen 4 und 4' zuzuordnenden Parameter der_Intensitatsa

schwachung konnen mittels der Auswertungseinheit der erfindungsgemaBen

Messvorrichtung zueinander in Beziehung gesetzt werden, um auf diese Weise

eine differenzielle Messung durchzufuhren. Im einfachsten Fall werden aus den

Parametern der Intensitatsschwachung der Strahlung der beiden Strahlungs—

quellen 4 und 4' jeweils Quotienten berechnet. Aus Anderungen dieser
Quotienten kann dann auf Anderungen im Metabolismus zuriickgeschlossen
werden. Steigt beispielsweise nach der Nahrungsaufnahme der Blutglukose-

spiegel, gelangt (nach einer gewissen zeitlichen Verzégerung) entsprechend

mehr Glukose in die Zellen des Kérpergewebes und wird dort umgesetzt. Dabei
wird Sauerstoff verbraucht. Diesen Sauerstoff erhalten die Zellen Uber das Blut.

Dabei wird aus dem oxigenierten Hamoglobin durch Abgabe von Sauersioff

desoxigeniertes Hamoglobin. Dementsprechend  steigt das Verhdaltnis von

desoxigeniertem Hamoglobin zu oxigeniertem an. Aufgrund der unter-

schiedlichen Offnungswinkel der Strahlung der Strahlungsquellen 4 und 4'
wirken sich die Anderungen der Hamoglobinkonzentration unterschiedlich auf
die jeweilige Intensitatsschwachung aus. Somit k6nnen aus den Quotienten der

Parameter der_Intensitatsschwachung Veranderungen der Hamoglobin-

konzentration detektiert werden. Dies ermdglicht es, indirekt auf den

Sauerstoffverbrauch zurtickzuschlieBen. Da der Sauerstoffverbrauch seinerseits

von dem Blutglukosespiegel abhangt, kann mittels der erlauterten differenziellen

Messung der Strahlungsabsorption auch der Blutglukosespiegel ermittelt

werden. Als sinnvolle Erganzung wird parallel zur optischen Messung eine

Bioimpedanzanalyse durchgefthrt, wozu die in der Figur 8 dargestellten

Elektroden 7 und 7" vorgesehen sind. Zweck der Bioimpedanzmessung ist vor
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allem die Bestimmung der lokalen Durchblutung. Diese kann als weiterer

Parameter bei der Bestimmung des Sauerstoffverbrauchs und damit auch des

Blutglukosespiegels herangezogen werden. Bei dem in der Figur 8 dargestellten

Ausfihrungsbeispiel sind die Elektroden 7 und 7" auf gegentberliegenden

Seiten der Strahlungsquellen 4 und 4' und der Strahlungssensoren 5

angeordnet, um sicherzustellen, dass von der Bioimpedanzmessung und der

optischen Messung derselbe Bereich des untersuchten K6rpergewebes erfasst

ist.

Die Figur 9 zeigt eine Médglichkeit auf, zwei Strahlungsquellen 4 und 4' mit

unterschiedlicher raumlicher Abstrahlcharakteristik einfach und kostengunstig zu

realisieren. Hierzu wird ein einzelnes Strahlung emittierendes Element 10,

beispielsweise eine Leuchtdiode, benutzt, deren Licht in eine Lichtleitfaser n

eingekoppelt wird. Die Lichtleitfaser ist an einer geeigneten Stelle in zwei

Faserzweige aufgespalten. Uber den Faserzweig 12 gelangt das Licht direkt in

das untersuchte Korpergewebe 240. In dem anderen Faserzweig ist ein

zusatzliches optisches Element 13, beispielsweise eine Linse, vorgesehen,

beispielsweise um einen kleineren Abstrahlwinkel zu erzielen. Jeder der in der

Figur 9 dargestellten Faserzweige bildet somit eine Strahlungsquelle 4 bzw. 41,
wie sie in der Figur 8 dargestellt sind.

1146



1147

WO 2007/017266 PCT/EP2006/007877

30

Patentanspriiche

1. Messvorrichtung zur nicht-invasiven Bestimmung von

physiologischen Parametern, mit wenigstens einer optischen Messeinheit (100)

zur Erzeugung von oximetrischen und/oder plethysmographischen Mess-—

signalen, und mit einer Auswertungseinheit (140) zur Verarbeitung der

Messsignale,

dadurcoh g @ kennzeichnet ,

dass die Auswertungseinheit (140) eingerichtet ist zur Bestimmung wenigstens

eines lokalen metabolischen Parameters, insbesondere des_lokalen

Sauerstoffverbrauchs, aus den Signalen der optischen Messeinheit (100).

2. Messvorrichtung nach Anspruch 1, gekennzeichnet durch eine

Einheit (120, 130) zur Erfassung von lokalen Gewebeparametern, wie

Fettgehalt, Wassergehalt und/oder Durchblutung, wobei die Auswertungs-

einheit (140) eingerichtet ist zur Bestinmung des wenigstens einen lokalen

metabolischen Parameters aus den Signalen der optischen Messeinheit (100)

und den Gewebeparametern.

3. Messvorrichtung nach Anspruch 2, dadurch gekennzeichnet, dass

die Einheit zur Erfassung von lokalen Gewebeparametern eine bioelektrische

Impedanzmesseinheit (130) umfasst.

4, Messvorrichtung nach Anspruch 3, dadurch gekennzeichnet, dass

die bioelektrische Impedanzmesseinheit (130) auBerdem zur Erfassung von

globalen Gewebeparametern, wie globaler Fettgehalt und/oder globaler

Wassergehalt, ausgebildet ist.
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5. Messvorrichtung nach einem der Anspriche @2 bis 4, dadurch

gekennzeichnet, dass die Einheit zur Erfassung von lokalen Gewebeparametern

eine optische Strahlungsquelle (4) und einen Strahlungssensor (5) umfasst.

6. Messvorrichtung nach einem der  Ansprtiche 2 bis 5,

gekennzeichnet, durch einen optischen Sensor zur ortsaufgelésten Bestimmung

des Hautkolorits.

7. Messvorrichtung nach einem der  Anspriiche 2 bis 6,

gekennzeichnet durch eine EKG-Einheit (132) zur Erfassung eines EKG-Signals

Uber zwei oder mehr EKG-Elektroden (7, 9), wobei die Auswertungseinheit (140)

zur Auswertung des zeitlichen Verlaufs des EKG-Signals eingerichtet ist.

8. Messvorrichtung nach Anspruch 7, dadurch gekennzeichnet, dass

die Auswertungseinheit (4) eingerichtet ist zur Auswertung des zeitlichen

Verlaufs eines mittels der Vorrichtung erfassten plethysmographischen Signals

und/oder zur Bestimmung der Pulswellengeschwindigkeit aus dem Zzeitlichen

Verlauf des EKG-Signals und des plethysmographischen Signals.

9. Messvorrichtung nach Anspruch 8, dadurch gekennzeichnet, dass

die Auswertungseinheit (140) eingerichtet ist zur Auswertung des zeitlichen

Verlaufs der Pulswellengeschwindigkeit und zur Ermittlung der Zusammen-

setzung von einem Benutzer der Messvorrichtung aufgenommener Nahrung

anhand des zeitlichen Verlaufs der Pulswellengeschwindigkeit ab dem Zeitounkt

der Nahrungsaufnahme.

10. Messvorrichtung nach einem der Anspriche 1 bis 9,

gekennzeichnet durch einen Warmesensor (6) zur Bestimmung der lokalen

Warmeproduktion, wobei die Auswertungseinheit (140) zur Bestimmung des

wenigstens einen lokalen metabolischen Parameters unter Berticksichtigung der

Signale des Warmesensors (6) eingerichtet ist.

11. Messvorrichtung nach Anspruch 10, dadurch gekennzeichnet,

dass die Auswertungseinheit (140) eingerichtet ist zur Bestimmung der lokalen
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Glukosekonzentration aus dem lokalen Sauerstoffverbrauch und der lokalen

Warmeproduktion.

12. Messvorrichtung nach Anspruch 11, dadurch gekennzeichnet,

dass die Bestimmung der lokalen Glukosekonzentration mittels der

Auswertungseinheit (140) unter Einbeziehung von Daten  betreffend die

Zusammensetzung von einem Benutzer der Messvorrichtung aufgenommener

Nahrung erfolgt.

13. Messvorrichtung nach Anspruch 11 oder 12, dadurch

gekennzeichnet, dass die Auswertungseinheit (140) weiterhin eingerichtet ist zur

Bestimmung des Blutglukosespiegels aus der lokalen Glukosekonzentration,

wobei von der Physiologie des Benutzers der Messvorrichtung abhangige

Parameter berucksichtigt werden.

14. Messvorrichtung nach einem der Anspriche 1 bis_13,

gekennzeichnet durch eine Speichereinheit (170) zur Speicherung der mittels

der Auswertungseinheit (140) ermittelten Parameter.

15. Messvorrichtung nach einem der Anspriche 1 bis 14,

gekennzeichnet durch eine Diagnoseeinheit (150) zur Bewertung der mittels der

Auswertungseinheit (140) ermittelten Parameter und zur Registrierung von

Veranderungen der Parameter in Abhangigkeit vom Messort und/oder von der

Messzeit.

16. Messvorrichtung nach einem der Anspriche 1 bis 15, dadurch

gekennzeichnet, dass die Diagnoseeinheit (150) eingerichtet ist zur Bestimmung

des Status des Herz-Kreislauf-Systems aus den mittels der Auswertungs-

einheit (140) ermittelten Parametern.

17. Messvorrichtung nach den Anspruchen 4 und 16, dadurch

gekennzeichnet, dass die Diagnoseeinheit (150) zur Berechung eines globalen

Fitnessindex auf der Basis des Status des Herz-Kreislauf-Systems und den

globalen Gewebeparametern eingerichtet ist.
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18. Messvorrichtung nach einem der Anspriche 1 bis 17, dadurch

gekennzeichnet, dass die optische Messeinheit (100) wenigstens eine

Strahlungsquelle (4) zur Bestrahlung des untersuchten Kérpergewebes (240),

und wenigstens einen Strahlungssensor (5) zur Detektion der von dem

Kérpergewebe (240) gestreuten und/oder transmittierten Strahlung aufweist.

19. Messvorrichtung nach Anspruch 14, dadurch gekennzeichnet,

dass die optische Messeinheit (100) wenigstens eine Strahlungsquelle (4) zur

Bestrahlung des untersuchten Kdérpergewebes (240), und wenigstens zwei

Strahlungssensoren (5) zur Detektion der von dem_K6rpergewebe (240)

gestreuten und/oder transmittierten Strahlung aufweist, wobei die Strahlungs-

sensoren (5) in unterschiedlichem Abstand zur Strahlungsquelle angeordnet
sind.

20. Messvorrichtung nach Anspruch 18 oder 19, dadurch gekenn-

zeichnet, dass wenigstens zwei Strahlungsquellen (4, 4) vorgesehen_sind,

welche—unterschiedliche Volumenbereiche des _untersuchten Kérpera

gewebes (240) bestrahlen.

21. Messvorrichtung nach Anspruch 20, dadurch gekennzeichnet,

dass die wenigstens zwei Strahlungsquellen (4, 4') unterschiedliche raumliche
Abstrahlcharakteristiken haben.

22. Messvorrichtung nach Anspruch 20 oder 21, dadurch

gekennzeichnet, dass die Auswertungseinheit (140) eingerichtet ist zur

Bestimmung des wenigstens einen lokalen metabolischen Parameters aus der

von dem Kérpergewebe (240) gestreuten und/oder transmittierten Strahlung der

beiden Strahlungsquellen (4, 4’).

23. Messvorrichtung nach Anspruch 22, dadurch gekennzeichnet,

dass die Auswertungseinheit (140} weiterhin eingerichtet ist zur Bestimmung

des lokalen Sauerstoffverbrauchs und/oder des Blutglukosespiegels anhand der

Intensitaten der von dem_Kérpergewebe (240) gestreuten und/oder

transmittierten Strahlung der beiden Strahlungsquellen (4, 4’).
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24. Messvorrichtung nach einem der Anspruche 20 bis 23, dadurch

gekennzeichnet, dass die Wellenlange der von den beiden Strahlungsquellen

jeweils emittierten Strahlung im Bereich zwischen 600 und 700 nm,

vorzugsweise zwischen 630 und 650 nn, liegt.

25, Messvorrichtung nach einem der Anspruche 18 bis 24, dadurch

gekennzeichnet, dass die Strahlungsquellen (4,44 und die Strahlungs-

sensoren (5) an einem Messkopf (3) angeordnet sind.

26. Messvorrichtung nach Anspruch 21, dadurch gekennzeichnet,

dass der Messkopf (3) Elektroden (7) zur bioelektrischen Impedanzmessung

umfasst.

27. Messvorrichtung nach Anspruch 26, dadurch gekennzeichnet,

dass wenigstens eine der Elektroden (7) gleichzeitig als EKG-Elektrode

ausgebildet ist.

28. Messvorrichtung nach einem der Anspriche 25 bis 27, dadurch

gekennzeichnet, dass der Messkopf (3) wenigstens einen Warmesensor (6)
umfasst.

29. Messvorrichtung nach einem der Anspriiche 25 bis 28, dadurch

gekennzeichnet, dass der Messkopf (3) am vorderen Ende eines gemeinsamen

Gehauses (2) angeordnet ist, welches die optische Messeinheit (100) und die

Auswertungseinheit (140) aufnimmt, so dass das gesamte  Gerat (1)

handfUhrbar ausgebildet ist.

30. Messvorrichtung nach den Anspruchen 27 und 29, dadurch

gekennzeichnet, dass das Gehause (2) an der AuBenseite eine weitere EKG-

Elektrode (9) aufweist.

31. Messvorrichtung nach Anspruch 30, dadurch gekennzeichnet,

dass die weitere EKG-Elektrode (9) gleichzeitig zur  bioelektrischen

Impedanzmessung ausgebildet ist.
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32. Messvorrichtung nach einem der Anspriche 1. bis 31,

gekennzeichnet durch eine Anzeigeeinheit (8) zur Anzeige der lokalen

Sauerstoffkonzentration des Blutes und/oder des wenigstens einen lokalen
metabolischen Parameters.

33. Messvorrichtung nach einem der Anspriche 1 bis 32,

gekennzeichnet durch eine  Schnittstelle (180) zur Verbindung der

Messvorrichtung (1) mit einem Computer oder einem anderen Gerat.

34. Messvorrichtung nach einem der Anspriche 1 bis 33, dadurch

gekennzeichnet, dass sie miniaturisiert ausgebildet ist und in einen am K6rper

eines Benutzers getragenen Gegenstand integriertist.

35. Verfahren zur Erfassung und Auswertung von_physiclogischen

Parametern, insbesondere unter Verwendung einer Messvorrichtung nach

einem der Anspriiche 1 bis 34, wobei

- mittels einer optischen Messeinheit (100) oximetrische und/oder

plethysmographische Messsignale von  Kérpergewebe (240)

erfasst werden,

- und mittels einer Auswertungseinheit (140) die oximetrischen

und/oder plethysmographischen Messsignale verarbeitet werden,

und zwar zur Bestimmung des Pulses und/oder der lokalen

Sauerstoffkonzentration,

dadurcecih g e ke nnzeichonet ,

dass mittels der Auswertungseinheit (140) wenigstens ein lokaler

metabolischer Parameter, insbesondere der lokale Sauerstoffverbrauch, aus

den oximetrischen Signalen bestimmt wird.

36. Verfahren nach Anspruch 35, dadurch gekennzeichnet, dass lokale

Gewebeparameter, wie Fettgehalt, Wassergehalt und/oder Durchblutung,

erfasst werden, wobei der wenigstens eine lokale metabolische Parameter aus

den oximetrischen Signalen und den lokalen Gewebeparametern bestimmt wird.
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37. Verfahren nach Anspruch 36, dadurch gekennzeichnet, dass die

lokalen Gewebeparameter mittels bioelektrischer Impedanzmessung  erfasst
werden.

38. Verfahren nach Anspruch 36, dadurch gekennzeichnet, dass die

lokalen Gewebeparameter optisch erfasst werden.

39. Verfahren nach einem der Anspriche 35 bis 38, gekennzeichnet

durch eine zusdatzlich zur Erfassung der oximetrischen Messsignale

durchgefthrte Erfassung eines EKG-Signals.

40. Verfahren nach Anspruch 39, dadurch gekennzeichnet, dass

mittels der Auswertungseinheit (140) ein kardiovaskularer Parameter aus den

plethysmographischen Messsignalen und dem EKG-Signal bestimmt wird.

41. Verfahren nach einem der Anspriiche 35 bis 41, gekennzeichnet

durch eine Erfassung von globalen Gewebeparametern, wie Fettgehalt und/oder

Wassergehalt.

42. Verfahren nach den Anspriichen 40 und 41, dadurch

gekennzeichnet, dass basierend auf dem kardiovaskularen Parameter und den

globalen Gewebeparametern ein globaler Fitnessindex berechnet wird.

43. Verfahren nach einem der Anspriche 35 bis 42, dadurch

gekennzeichnet, dass mittels der optischen Messeinheit (100) unterschiedliche

Volumenbereiche des untersuchten Kérpergewebes bestrahlt werden, wobei der

wenigstens eine lokale metabolische Parameter aus der von dem

Kérpergewebe (240) in den unterschiedlichen Volumenbereichen gestreuten

und/oder transmittierten Strahlung bestimmt wird.

44. Verfahren nach Anspruch 43, dadurch gekennzeichnet, dass die

optische Messeinheit (100) wenigstens zwei Strahlungsquellen (4, 4') mit

unterschiedlichen raumlichen Abstrahlcharakteristiken umfasst, wobei der lokale

Sauerstoffverbrauch und/oder der Blutglukosespiegel anhand der Intensitaten
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der von dem Kérpergewebe (240) gestreuten und/oder transmittierten Strahlung

der beiden Strahlungsquellen (4, 41) bestimmtwird.

45. Verfahren nach einem der Anspriche 36 bis 44, dadurch

gekennzeichnet, dass die lokalen Gewebeparameter mittels ortsaufgeléster

Warmemessung erfasst werden.

46. Verfahren nach Anspruch 45, dadurch gekennzeichnet, dass die
lokale Glukosekonzentration aus dem lokalen Sauerstoffverbrauch und der

lokalen Warmeproduktion bestimmt wird.

47. Verfahren nach Anspruch 46, dadurch gekennzeichnet, dass die

Bestimmung der lokalen Glukosekonzentration unter Einbeziehung von Daten

betreffend die Zusammensetzung von einem Benutzer der Messvorrichtung

aufgenommener Nahrung erfolgt.

48. Verfahren nach Anspruch 46 oder 47, dadurch gekennzeichnet,

dass der Blutglukosespiegel aus der lokalen Glukosekonzentration bestimmt

wird, wobei von der Physiclogie des Benutzers der Messvorrichtung abhangige

Parameter berUcksichtigt werden.
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AMENDMENTSTO THE CLAIMS

1. (Previously Canceled)

2. (Previously Presented) A physiological measurement system comprising:

a physiological sensor device comprising:

a plurality of emitters configured to emit light into tissue of a user;

at Icast four detectors, whercin cach of the at Icast four detectors has a

corresponding window that allowslight to pass throughto the detector;

a wall that surroundsat least the at least four detectors; and

a cover that operably connects to the wall and that is configured to be

located between tissue of the user and the at least four detectors when the

physiological sensor device is worn by the user, wherein:

the cover comprises a single protruding convex surface, and

at least a portion of the coveris sufficiently rigid to cause tissue of

the user to conform to at least a portion of a shape of the single protruding

convex surface when the physiological sensor device is worn by the user;

and

a handheld computing device in wireless communication with the physiological

sensor device, wherein the handheld computing device comprises:

one or more processors configured to wirelessly receive one or moresignals

from the physiological sensor device, the one or more signals responsive toat least

a physiological parameter of the user;

a touch-screen display configured to provide a userinterface, wherein:

the user interface is configured to display indicia responsive to

measurements of the physiological parameter, and

an oricntation of the user interface is configurable responsive to a

user input; and

a storage device configured to at least temporarily store at least the

measurements of the physiological parameter.

3. (Previously Canceled)

4, (Previously Presented) The physiological measurement system of Claim 2,

wherein the at least four detectors comprise at Icast cight detectors.

-2-
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5. (Currently Amended) The physiological measurement system of Claim 4,

wherein at least part of the single protruding convex surface eeveris light permeable to provide at

least one optical path[[s]] to at least one ofthe at least four detectors.

6. (Currently Amended) The physiological measurement system of Claim 5,

wherein the physiological sensor device further comprises:

an at Icast partially opaque laycr blocking one or more optical paths to at Icast one

ofthe at least four detectors, wherein the at least partially opaque layer comprises the

windowsthat allow light to pass through to the corresponding detectors.

7. (Previously Presented) The physiological measurement system of Claim 6,

wherein the physiological sensor device further comprises:

a substrate having a first surface, wherein the at least four detectors are arranged on

the first surface.

8. (Previously Presented) The physiological measurement system of Claim 7,

wherein:

the wall surroundsat least the at least four detectors on the first surface,

the wall operably connects to the substrate on one side of the wall, and

the wall operably connects to the cover on an opposing side of the wall.

9. (Previously Presented) The physiological measurement system of Claim 8,

wherein the wall creates one or more gaps betweenthefirst surface of the substrate and a surface

of the cover that is interior to the physiological sensor device, and wherein the at least four

detectors are posilioned on the first surface of the substrate within the one or more gaps.

10. (Previously Presented) The physiological measurement system of Claim 8,

wherein the substrate, the wall, and the cover together hermetically seal the at least four detectors.

11. (Previously Presented) The physiological measurement system of Claim 10,

whercin a surface of the handheld computing device positions the touch-screen display.

12. (Previously Presented) The physiological measurement system of Claim 11,

wherein the physiological parameter comprisesat least one of: pulse rate, glucose, oxygen, oxygen

saturation, methemoglobin, total hemoglobin, carboxyhemoglobin, or carbon monoxide.

13. (Previously Presented) The physiological measurement system of Claim 12,

wherein the single protruding convex surface protrudes a height between 1 millimeter and 3

millimeters.
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14. (Previously Presented) The physiological measurement system of Claim 13,

wherein at least one ofthe detectors is configured to detect light that has been attenuated by issue

of the user.

15. (Previously Presented) The physiological measurement system of Claim 14,

wherein the displayed indicia are further responsive to temperature.

16. (Previously Presented) The physiological measurement system of Claim 15,

wherein a portion of the physiological sensor device comprises one of at least two sizes, the two

sizes intended to be appropriate [or larger users and smaller users.

17. (Previously Presented) The physiological measurement system of Claim 16,

wherein the at least four detectors are arranged suchthat a first detector and a second detector of

the least four detectors are arranged across from each other on opposite sides of a central point

along a first axis, and a third detector and a fourth detector of the Icast four detectors are arranged

across from each other on opposite sides of the central point along a second axis whichis different

from the first axis.

18. (Previously Presented) The physiological measurement system of Claim 17,

wherein the first axis is perpendicular to the second axis, and wherein the first, second, third and

fourth detectors form a cross pattern about the central point.

19. (Previously Presented) The physiological measurement system of Claim 18,

wherein the single protruding convex surface protrudes a height greater than 2 millimeters and less

than 3 millimeters.

20. (Previously Presented) The physiological measurement system of Claim 19,

wherein the attenuated light is reflected by thetissue.

21. (Previously Presented) The physiological measurement system of Claim 11,

wherein the physiological parameter comprises a state or trend of wellness of the user.

22. (Currently Amended) A physiological measurement system comprising:

a physiological sensor device comprising:

a plurality of emitters configured to emit light into tissue of a user;

at least four detectors, wherein each of the at least four detectors has a

corresponding windowthatallowslight to pass throughto the detector;

a wall that surroundsat lcast the at Icast four detectors; and

-4-
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a_cover comprising a single protruding convex surface, wherein the single

protruding convex surface ts

is configured to be located between tissue of the user and the at least four detectors

whenthe physiological sensor device is worn by the user, wherein-the+tissue-shaper

comprises-a-sinele_protrudineconvexsurfaceandat least a portion of the single

protruding convex surfacc-tissee-shaper is sufficiently rigid to cause tissuc of the

user to conform to at least a portion of a shape of the single protruding convex

 

surface when the physiological sensor device is worn by the user_and wherein the

cover operably connects to the wall; and

a handheld computing device in wireless communication with the physiological

sensor device.

23. (Previously Presented) The physiological measurement system of Claim 22,

wherein the handheld computing device comprises:

one or more processors configured to wirelessly receive one or more signals from

the physiological sensor device, the one or more signals responsive to at least a

physiological parameterof the user;

a touch-screen display configured to provide a user interface, wherein:

the user interface is configured to display indicia responsive to

measurements of the physiological parameter, and

an orientation of the user interface is configurable responsiveto a user input;

and

a storage device configured to at least temporarily store at least the measurements

of the physiological parameter.

24. (Previously Presented) The physiological measurement system of Claim 23,

wherein the at least four detectors comprise at Icast cight detectors.

25. (Currently Amended) The physiological measurement system of Claim 24,

wherein at least part of the_single protruding convex surface-issue-shaper is light permeable to

allow light to reach at least one of provide-opticalpathste-the at least four detectors.

26. (Previously Canceled)

27. (Currently Amended) The physiological measurement system of Claim 25,

whercin the physiological sensor device further comprises:

5-
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an at least partially opaque layer blocking one or more optical paths to at least one

ofthe at least four detectors, wherein the at least partially opaque layer comprises the

windowsthatallow light to pass through to the corresponding detectors.

28. (Currently Amended) The physiological measurement system of Claim 27,

wherein the physiological sensor device further comprises:

a substrate having a first surface, wherein the at least four detectors are arranged on

the first surface, and wherein the wall surroundsat least the at least four detectors on the

first surface,

wherein:

the wall operably connects to the substrate on one side of the wall, and

the wall operably connects to the cover-tissue-shaper on an opposing side of

the wall.

 

29. (Previously Presented) The physiological measurement system of Claim 28,

wherein a surface of the handheld computing device positions the touch-screen display.

30. (Previously Presented) The physiological measurement system of Claim 29,

wherein the physiological parameter comprisesat least one of: pulse rate, glucose, oxygen, oxygen

saturation, methemoglobin, total hemoglobin, carboxyhemoglobin, carbon monoxide,or a state or

trend of wellness of the user.

31. (Previously Presented) The physiological measurement system of Claim 30,

wherein the single protruding convex surface protrudes a height greater than 2 millimeters and less

than 3 millimeters.
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REMARKS

Claims 2, 4-25, and 27-31 were pending. In connection with the request for continued

examination filed December 11, 2019, Applicant has amended the claims as recited above. In

particular, in the present amendment, Applicant has amended Claims 5-6, 22, and 25, and 27-28

without prejudice or disclaimer of subject matter. Applicant reserves the right to pursue previously

pending claimsin this or another application (c.g., a continuing application). Accordingly, Claims

2, 4-25, and 27-31 are pending for consideration.

No Disclaimers or Disavowals

Althoughthe present communication may include alterations to the application or claims,

or characterizations of claim scope or referenced art, Applicant is not concedingin this application

that previously pending claimsare not patentable. Rather, any altcrations or charactcrizations are

being madeto facilitate expeditious prosecution of this application. Applicant reserves the right

to pursue at a later date any previously pending or other broader or narrower claims that capture

any subject matter supported by the present disclosure, including subject matter found to be

specifically disclaimed herein or by any prior prosecution. Accordingly, reviewers of this or any

parent, child or related prosecution history shall not reasonably infer that Applicant has made any

disclaimers or disavowals of any subject matter supported by the present application.

Co-Pending Applications ofAssignee

Applicant wishes to draw the Examiner's attention to the following co-pending applications

of the present application's assignee.

Docket No. Serial No.|Title Filed
MULTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MASCER.002C9 16/449143 MEASUREMENTOF BLOOD 06/21/2019
CONSTITUENTS

MULTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MASCER.002C10|16/534956 MEASUREMENT OF BLOOD 08/07/2019
CONSTITUENTS

MULTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MASCER.002C11|16/534949 MEASUREMENT OF BLOOD 08/07/2019
CONSTITUENTS

        
-7-
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Docket No. Serial No. Title Filed 

MASCER.002C12

MASCER.002C14

MASCER.002C15

MASCER.002C16

MASCER.002C17

MASCER.006C2

 
16/541987

16/544755

16/594980

16/725478

16/725292

15/660743

    
DEVICE

MULTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENT OF BLOOD

CONSTITUENTS

MULTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENTOF BLOOD

CONSTITUENTS

MULTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENT OF BLOOD

CONSTITUENTS

MULTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENT OF BLOOD

CONSTITUENTS

MULTI-STREAM DATA COLLECTION

SYSTEM FOR NONINVASIVE

MEASUREMENTOF BLOOD

CONSTITUENTS

NOISE SHIELDING FOR A NONINVASIVE

08/15/2019

08/19/2019

10/07/2019

12/23/2019

12/23/2019

 
07/26/2017

  
Please charge any additional fees, including any fees for additional extension of time, or

credit overpayment to Deposit Account No. 11-1410.

Dated: December23, 2019

31900167

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

By: /Scott Cromat/
Scott A. Cromar

Registration No. 65,066
Registered Practitioner
Customer No. 64735

(949) 760-0404
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References for Examiner Consideration

Applicant wishes to draw the Examiner's attention to, and encourages the Examiner to

review, the following co-owned patents and/or applications and their existing and ongoing

prosecution history, including without limitation Office Actions, Amendments, Remarks, and

any other potentially relevant documents:
 

Docket No. Serial No.|Title Filed

MULTI-STREAM DATA COLLECTION SYSTEM

MASCER.002C16|16/725478|FOR NONINVASIVE MEASUREMENT©)OF|12/23/2019

BLOOD CONSTITUENTS

 

  MULTI-STREAM DATA COLLECTION SYSTEM

MASCER.002C17|16/725292|FOR NONINVASIVE MEASUREMENT OF|12/23/2019
BLOOD CONSTITUENTS

Applicant notes that cited references, office actions, responses and notices of allowance

currently exist or will exist with reference to the above-referenced matters. Applicant also

understands that the Examiner has access to sophisticated online Patent Office computing

systems that provide ready accessto the full file histories of these matters including, for example,

specifications, drawings, pending claims, cited art, office actions, responses, declarations, and

notices of allowance. Rather than submit copies of these file histories, Applicant respectfully

requests that the Examiner continue to review these file histories online for past, current, and

future information about these matters that may be relevant to examination of the present

application. Also, if the Examiner cannot readily access these file histories, Applicant would be

pleased to provide any portion of any of the file histories at any time upon specific Examiner

request.

No Disclaimers

To the extent that anything in the Information Disclosure Statement or the listed

references could be construed as a disclaimer of any subject matter supported by the present

application, Applicant hereby rescinds and retracts such disclaimer.

-2-
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Timing of Disclosure

This Information Disclosure Statement is being filed with an RCE or before receipt of a

First Office Action after an RCE, and nofee is believed to be required.

The Commissioner is hereby authorized to charge any additional fees which may be

required, or credit any overpayment, to Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: December 27, 2019 By: /Scott Cromatr/
Scott A. Cromar

Registration No. 65,066
Registered Practitioner
Customer No. 64735

(949) 760-0404
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References and Listing

Pursuant to 37 CFR 1.56, an Information Disclosure Statement listing references is

provided herewith. Copies of any listed foreign and non-patent literature references are being

submitted.

Pursuant to 37 CFR 1.97(g) and (h), Applicant makes no representation that the

information is considered to be material to patentability. Additionally, inclusion on this list is

not an admission that any of the cited documents are prior art in this application. Further,

Applicant makes no representation regarding the completeness ofthis list, or that better art does

not exist.

Related Proceedings

Pursuant to M.P.E.P § 2001.06(c), Applicant provides this notification of related

litigation proceedings. On January 9, 2020, Applicant, Masimo Corporation, and Cercacor

Laboratories, Inc., filed a complaint in the United States Court for the Central District of

California (Case No. 8:20-cv-00048) against Apple Inc.. The complaint alleges infringement of

U.S. Patent Nos. 10,258,265; 10,258,266; 10,292,628; 10,299,708; 10,376,190; 10,376,191;

10,470,695; 6,771,994; 8,457,703; and 10,433,776. At least U.S. Patent Nos. 10,258,265;

10,258,266; 10,292,628; 10,299,708; 10,376,190; and 10,376,191 share a commonpriority claim
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with the present application. A copy of the complaint in the proceeding is being submitted

herewith.

For convenience in reviewing this submission, the following chart is provided showing

the pending applications which share at least one common priority claim with each of the

asserted patents.

 

 

Patent No. Pending Family Members

10,258,265 16/449143

10,258,266 16/534956

10,292,628 16/534949

10,299,708 16/541987

10,376,190 16/544713

10,376,191 16/544755

16/594980

16/725478

16/725292

10,470,695 16/532061

16/532065

6,771,994

8.457.703 15/820082

10,433,776 16/174130

   
No Disclaimers

To the extent that anything in the Information Disclosure Statement or the listed

references could be construed as a disclaimer of any subject matter supported by the present

application, Applicant hereby rescinds and retracts such disclaimer.

Timing of Disclosure

This Information Disclosure Statement is being filed with an RCE or before reccipt of a

First Office Action after an RCE, and nofee is believed to be required.

-2-
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The Commissioner is hereby authorized to charge any additional [ees which may be

required, or credit any overpayment, to Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: January 10, 2020 By: /Scott Cromar/
Scott A. Cromar

Registration No. 65,066
Registered Practitioner
(949) 760-0404

32005672
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64735 7590 01/27/2020

KNOBBE, MARTENS, OLSON & BEAR, LLP LIU, CHU CHUAN
MASIMO CORPORATION (MASIMO)
2040 MAIN STREET PAPER NUMBER
FOURTEENTH FLOOR 3791
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16/544.713 08/19/2019 Jeroen Poeze MASCER.002C13 9381
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$0nonprovisional UNDISCOUNTED $1000 $0.00 $1000.00 04/27/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITSIS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROMISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THEISSUE FEE AND PUBLICATIONFEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOTBE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN

THIS APPLICATION(AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THEISSUE FEE NOW DUE.

 

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shownabove.If the ENTITY STATUSis shown as SMALL or MICRO,verify whether entitlement to that
entity status still applies.

If the ENTITY STATUSis the same as shown above, pay the TOTAL FEE(S) DUE shownabove.

If the ENTITY STATUS is changed from that shown above, on PARTB - FEE(S) TRANSMITTAL, complete section number5 titled
"Change in Entity Status (from status indicated above)”.

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

Il. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occurdueto the difficulty in recognizing
the paper as an equivalent of Part B.

I. All communications regarding this application must give the application number.Please direct all communicationsprior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER:Maintenancefees are duein utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More informationis available at

www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By tax, send to: (571)-273-2885
Commissionerfor Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be usedfor transmitting the ISSUE FEE and PUBLICATIONFEE(ifrequired). Blocks | through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advanceorders and notification of maintenancefees will be mailedto the current correspondence addressas indicated unless corrected
below or dirccted othcrwisc in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"for maintenance fec notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its owncertificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change of address)

64735 7590 01/27/2020 Certificate of Mailing or Transmission
KNOBBE, MARTENS. OLSON & BEAR, LLP I hereby cerlify that this Fee(s) Transmittal is being deposiled with the Uniled

> > , Stales Postal Service with sufficient postage for first class mail in an envelope
MASIMO CORPORATION (MASIMO) addressed lo the Mail Stop ISSUE FEE address above, or being transmilled to
2040 MAIN STREET the USPTO via EFS-Webor by facsimile to (571) 273-2885, on the date below.
FOURTEENTH FLOOR (ped or printed name)

IRVINE, CA 926 1 4 (Signature)
(Datei 
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APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $1000.00 04/27/2020

 EXAMINER ARTUNIT CLASS-SUBCLASS

LIU, CHU CHUAN 3791 600-310000

1. Change of correspondence addressor indication of "Fee Address" (37
CFR 1.363).

2. For printing on the patent front page,list
(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively, 1
(2) The nameof a single firm (having as a member a
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If no nameis
listed, no name will be printed.

| Changeof correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached. wo 
(I “Fee Address”indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor lype)

Ga 
PLEASE NOTE:Unless an assignee is identified below, no assignee dala will appear onthe patent. If an assigneeis identified below, the document must have been previously
recorded, or filed for recordation, as sel forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.
(A) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not he printed on the patent) : Individual LI Corporation or other private group entity I Government

4a. Fees submitted: (lissue Fee (lpublication Fee (if required) (JAdvance Order- # of Copies
4b. Method of Payment: (Please first reapply any previously paidfee shown above)

(LJ Electronic Payment via EFS-Web (LI Enclosed check (I Non-electronic paymentby credit card (Attach form PTO-2038)

I The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be acceptedatthe risk of application abandonment.
NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE:Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29  

| Applicant asserting small entity status. See 37 CFR 1.27 
 

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
  

  

Authorized Signature Date

Typedor printed name Registration No.

Page 2 of 3
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64735 7590 01/27/2020

KNOBBE, MARTENS, OLSON & BEAR, LLP LIU, CHU CHUAN
MASIMO CORPORATION (MASIMO)

FOURTEENTH FLOOR 3791

IRVINE, CA 92614 DATE MAILED: 01/27/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)() to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA)of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approvesan agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agencyto display on the instrumentthat will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public whichis to file (and by the USPTO to process) an application. Contidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon
the individual case. Any comments on the amountof time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chicf Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P-O. Box 1450, Alexandria,

Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no personsare required to respond to acollection
of information unlessit displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached formrelated to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please he advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); 2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which mayresult in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedomof Information Act.

A record from this system of records may be disclosed,as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine usc, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records maybe disclosed,as a routine use, to another federal agency for purposes of
National Security review(35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

N

7. Arecord from this system of records may be disclosed,as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSAaspart of that agency's responsibility
to recommend improvements in records managementpractices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (1-e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations aboutindividuals.

8. Arecord fromthis system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuanceof a patent pursuantto 35 U.S.C. 151. Further, a record
maybe disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled
in an application which became abandonedor in which the proceedings were terminated and which application
is referenced by cither a published application, an application open to public inspection or an issucd patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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. pe 16/544,713 Poezeetal.

CHU CHUANLIU 3791 No

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence adaress--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOFPATENTRIGHTS.This application is subject to withdrawalfrom issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

[¥] This communication is responsive to the supplemental amendmentfiled on 12/23/2019.
(1) A declaration(sVaffidavit(s) under 37 CFR 1.130(b) was/werefiled on :

CJ An election was made by the applicantin responseto a restriction requirementset forth during the interview on the
restriction requirement and election have been incorporatedinto this action.

¥] The allowed claim(s) is/are 2,4-25 and 27-31 . As a result of the allowed claim(s), you maybe eligible to benefit from the Patent
Prosecution Highway program ata participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Cj Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) (IAI b)({J]Some=*c) () None ofthe:

1. (4 Certified copies of the priority documents have been received.
2. (J Certtitied copies of the priority documents have beenreceived in Application No.

3. (] Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE"of this communication tofile a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIODIS NOT EXTENDABLE.

5. CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
C including changes required by the attached Examiner's Amendment / Commentor in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawingsin the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.1] DEPOSIT OF and/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.0) Notice of References Cited (PTO-892) 5. CO Examiner's Amendment/Comment
2. [4] Information Disclosure Statements (PTO/SB/08), 6.lv]Examiner's Statement of Reasons for Allowance

Paper No./Mail Date 12/11/2019; 12/12/2019; 12/27/2019.
3.2 Examiner's Comment Regarding Requirementfor Deposit 7. QO Other .

of Biological Material
4.C Interview Summary (PTO-413),

PaperNo./Mail Date. .
{CHU CHUAN LIU/ /ERIC F WINAKUR/

Examiner, Art Unit 3791 Primary Examiner, Art Unit 3791

 
U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200102
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Application/Control Number:16/544,713 Page2
Art Unit:3791

Allowable Subject Matter

1. Claims 2, 4-25 and 27-31 are allowed.

2. The following is an examiner's statement of reasonsfor allowance: The IDSfiled

on 12/11/2019, 12/12/2019 and 12/27/2019 have been considered. The claims remain

allowable for the reasons of record. Signed copies of the 1449 are attached for

completenessof Applicant's records.

Any comments considered necessary by applicant must be submitted no later

than the paymentof the issue fee and, to avoid processing delays, should preferably

accompanythe issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasonsfor Allowance.”

3. Any inquiry concerning this communication or earlier communications from the

examinershould be directed to CHU CHUANLIU whosetelephone numberis (571)270-

5507. The examiner can normally be reached on M-Th (8am-6pm).

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO AutomatedInterview Request

(AIR) at http:/www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Jacqueline Cheng can be reached on (571) 272-5596. The fax phone
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Application/Control Number:16/544,713 Page3
Art Unit:3791

numberfor the organization where this application or proceeding is assigned is 571-

273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, seehttp://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/ERIC F WINAKUR/

Primary Examiner, Art Unit 3791

/CHU CHUANLIU/

Examiner, Art Unit 3791
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Application/Control No. Applicant(s)/Patent Under Reexamination

Search Notes 16/544,713 Poezeetal.

Hi ll | ll crea vo
CHU CHUANLIU 3791

CPC - Searched*

A61B5/1455,14551,14552,14532,6829,6838,6816,6843,14546,6826|09/17/2019
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A61B5/1455, 14551, 14552, 14532, 14546, 6826,6816,6829,6838 01/02/2020 CCL
A61B2562/00,04,046,06,063,066

CPC Combination Sets - Searched* 
* See search history printout included with this form or the SEARCH NOTESbox below to determine the scope of
the search.

/CHU CHUAN LIU/

Examiner, Art Unit 3791 
U.S. Patent and Trademark Office Part of Paper No.: 20200102
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Application/Control No. Applicant(s)/Patent Under Reexamination

Search Notes \16)544,713 Poeze etal

Hi ll | ll crea voCHU CHUANLIU

Search Notes

Inventor Name Search (PALM and EAST) 09/17/2019 CCL

EAST Search (TEXT, USPGPUB, USPAT, CPC) See Search History|09/17/2019 CCL

CCL

CL

Google NPL Search 09/17/2019

Updated EAST Search (TEXT, USPGPUB, USPAT, CPC) See Cc
Search History 10/16/2019
Google NPL Search 10/16/2019

Allowance consultation with Eric Winakur 10/09/2019

Updated EAST Search (TEXT, USPGPUB, USPAT, CPC) See CCLSearch History 01/02/2020 ee
Google NPL Search 01/02/2020
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Examiner, Art Unit 3791

 
U.S. Patent and Trademark Office Part of Paper No.: 20200102
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/ssue Classification

  

Application/Control No. Applicant(s)/Patent Under Reexamination
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Examiner Art Unit
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PTO/SB/08 Equivalent

  
 

Application No. 16/544713

INFORMATION DISCLOSURE Filing Date August19, 2019

STATEMENT BY APPLICANT First Named Inventor Jeroen PoezeArt Unit 3791

(Multiple sheets used when necessary) Examiner Liu, Chu Chuan

SHEET1 OF 1 Attorney Docket No.|MASCER.002C13

  
U.S. PATENT DOCUMENTS

Document Number Publication Pages, Columns, Lines Where
Number- Kind Code (if known) Date Relevant Passages or

Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

6,463,187 10-08-2002|Baruchetal.

8,244,326 08-14-2012|Ninomiyaetal.

9,700,249 07-11-2017 |Johnsonet al.

2005/0116820 06-02-2005|Goldreich

2009/0247885 10-01-2009|Suzukiet al.

2010/0305416 12-02-2010|Bedard etal.

Examiner
Initials

 

 
 

FOREIGN PATENT DOCUMENTS 

 

Foreign Patent Document Publication Pages, Columns, Lines
Examiner|Cite| Country Code-Number-Kind Date Name Where Relevant Passages qT

Initials No. Code MM-DD-YYYY or Relevant Figures
Example: JP 1234567 A1 Appear

7 JP 2005160641 A 06-23-2005 |Denso Corp x

8 JP 3741147 B2 02-01-2006 |Denso Corp x

9 JP 3803351 B2 08-02-2006|Seiko Epson Corp; Seiko xInstruments Inc.

10 JP 2007319232 A 12-13-2007 |Toshiba Corp x

11 WO 2007/004083 A1 01-11-2007|Koninklijke Philips NV

     
 

NON PATENT LITERATURE DOCUMENTS

Examiner Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Initials _|item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),

publisher, city and/or country where published.
D.C. Zheng and Y. T. Zhang, "A ring-type device for the noninvasive measurementof arterial blood
pressure," Proceedings of the 25th Annual International Conference of the IEEE Engineering in
Medicine and Biology Society (IEEE Cat. No.03CH37439), 17-21 September, 2003, Cancun, pp. 3184-
3187 Vol.4.

 

  
 

Examiner Signature /CHU CHUAN LIo/ Date Considered 01/02/2026

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant.

 
T' - Place a check markin this area when an English language Translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.L/
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Application No.: 16/544713
Filing Date: August 19, 2019

References for Examiner Consideration

Applicant wishes to draw the Examiner's attention to, and encourages the Examiner to

review, the following co-owned patents and/or applications and their existing and ongoing

prosecution history, including without limitation Office Actions, Amendments, Remarks, and

any other potentially relevant documents:
 

Docket No. Serial No.|Title Filed

MULTI-STREAM DATA COLLECTION SYSTEM

MASCER.002C16|16/725478|FOR NONINVASIVE MEASUREMENT©)OF|12/23/2019

BLOOD CONSTITUENTS

 

  MULTI-STREAM DATA COLLECTION SYSTEM

MASCER.002C17|16/725292|FOR NONINVASIVE MEASUREMENT OF|12/23/2019
BLOOD CONSTITUENTS

Applicant notes that cited references, office actions, responses and notices of allowance

currently exist or will exist with reference to the above-referenced matters. Applicant also

understands that the Examiner has access to sophisticated online Patent Office computing

systems that provide ready accessto the full file histories of these matters including, for example,

specifications, drawings, pending claims, cited art, office actions, responses, declarations, and

notices of allowance. Rather than submit copies of these file histories, Applicant respectfully

requests that the Examiner continue to review these file histories online for past, current, and

future information about these matters that may be relevant to examination of the present

application. Also, if the Examiner cannot readily access these file histories, Applicant would be

pleased to provide any portion of any of the file histories at any time upon specific Examiner

request.

No Disclaimers

To the extent that anything in the Information Disclosure Statement or the listed

references could be construed as a disclaimer of any subject matter supported by the present

application, Applicant hereby rescinds and retracts such disclaimer.

-2-
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.L/
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Application No.: 16/544713
Filing Date: August 19, 2019

Timing of Disclosure

This Information Disclosure Statement is being filed with an RCE or before receipt of a

First Office Action after an RCE, and nofee is believed to be required.

The Commissioner is hereby authorized to charge any additional fees which may be

required, or credit any overpayment, to Account No. 11-1410.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: December 27, 2019 By: /Scott Cromatr/
Scott A. Cromar

Registration No. 65,066
Registered Practitioner
Customer No. 64735

(949) 760-0404

 

31933429
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PTO/SB/08 Equivalent

 

   
 

 

   
 

 

 

 

 

Application No. 16/544713

INFORMATION DISCLOSURE Filing Date August 19, 2019

STATEMENT BY APPLICANT First Named Inventor|Jeroen Poeze
Art Unit 3791

(Multiple sheets used when necessary) Examiner Liu, Chu Chuan

SHEET 1 OF 6 Attorney Docket No. MASCER.002C€13

U.S. PATENT DOCUMENTS

Examiner|Cite Document Number Publication Pages, Columns, Lines Where
Initials No Number- Kind Code (if known) Date Name Relevant Passages or

Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

1 5,228,449 07-20-1993|Christ et al.

2 5,333,616 08-02-1994 |Mills et al.

3 5,431,170 07-11-1995 |Mathews

4 5,462,051 10-31-1995|Oka et al.

5 5,490,523 02-13-1996 |Isaacsonetal.

6 5,564,429 10-15-1996 |Bornn etal.

7 5,729,203 03-17-1998 |Okaetal.

8 5,795,300 08-18-1998 |Bryars

9 5,800,349 09-01-1998 ||saacsonetal.

10 6,102,856 08-15-2000|Clarenceetal.

11 6,241,680 06-05-2001|Miwa

12 6,356,203 03-12-2002|Hallecket al.

13 6,785,568 08-31-2004 |Chance

14 6,831,266 12-14-2004 |Paritskyet al.

15 7,227,156 06-05-2007|Colvin, Jr. et al.

16 7,740,588 06-22-2010|Sciarra

17 7,740,589 06-22-2010 |Maschkeet al.

18 7,869,849 01-11-2011 |Ollerdessenetal.

19 7,899,510 03-01-2011|Hoarau

20 8,071,935 12-06-2011  |Besko etal.

21 8,280,469 12-02-2012|Baker, Jr.

22 8,838,210 09-16-2014 |/Woodetal.

23 10,433,776 10-08-2019|AI-Ali

24 10,441,181 10-15-2019|Telfort etal.

25 10,448,844 10-22-2019|AI-Ali et al.

26 10,448,871 10-22-2019|AI-Ali

27 10,456,038 10-29-2019 |Lamegoetal.

28 10,463,284 11-05-2019 |AI-Ali et al.

29 10,463,340 11-05-2019|Telfort et al.

       
 

 

Examiner Signature Date Considered

*Examiner: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citationif not
in conformance and not considered. Include copyof this form with next communication to applicant. 
T' - Place a check markin this area when an English language Translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.L/
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PTO/SB/08 Equivalent

 

   
 

 

 

 

  
    
Examiner Signature

  
Application No. 16/544713

INFORMATION DISCLOSURE Filing Date August 19, 2019
First Named Inventor|Jeroen Poeze

STATEMENT BY APPLICANT Art Unit 3791

(Multiple sheets used when necessary) Examiner Liu, Chu Chuan

SHEET 2 OF 6 Attorney Docket No. MASCER.002C€13

U.S. PATENT DOCUMENTS

Examiner|Cite Document Number Publication Pages, Columns, Lines Where
Initials No Number- Kind Code (if known) Date Name Relevant Passagesor

. Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear

30 10,470,695 11-12-2019 |AI-Ali

31 10,471,159 11-12-2019 |Lapotko etal.

32 10,478,107 11-19-2019 |Kiani et al.

33 2009/0177097 07-09-2009 |Maetal.

34 2010/0030043 02-04-2010 |Kuhn

35 2019/0307377 10-10-2019|Perea etal.

36 2019/0320906 10-24-2019 |Olsen
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T. Kiyokura ef a/., "Wearable Laser Blood Flowmeter for Ubiquitous Healthcare Service," 2007
IEEE/LEOSInternational Conference on Optical MEMS and Nanophotonics, Hualien, 2007, pp. 4-5.

Examiner
Initials

 

Takumi Morita et a/., “Integrated Blood Flowmeter Using Micromachining Technology,” December 2004,
pp. 77-80.

Eiji Higurashi et a/., “Hybrid integration technologies for optical micro-systems", Proc. SPIE 5604,
Optomechatronic Micro/Nano Components, Devices, and Systems, 25 October 2004, pp. 67-73.

   

 

Examiner Signature /CHU CHUAN LIU/ Date Considered 61/02/2620

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to applicant. 

T' - Place a check markin this area when an English language Translation is attached.
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.L/
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PARTB - FEES) TRANSMITTAL

Complete and seadthis form, together with applicable fee(s), by math or fax, or via EPS-Web.

By mail, send to: Mail Stop ISSUE PEE Byfax, send to: (571)-273-2865
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

 
 
 
 
 

 
 

 
 

 
 

 
 

 

INSTRO 3N s for uld be for tre ‘ JB " . rE B hough 5 sho 2 ‘
further corr : the Patent, advance correspondence addrbelowor xcTwise in Block 1, by (a) specitying : ind arate "ERE, A DERE for m, ‘intenan i008. 

used for domestic mailings ofthe
cannot be used for any other accompanying

h as an assignment or formal drawing, must
@ or transmission

   CURRENT CORRESPONDENCE ADDRESS (Note: U  Block 1 for any change

64735 7590 O272009

KNOBBE, MARTENS, OLSON & BEAR, LLP
MASIMO CORPORATION (MASIMO}
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614

the 01SPTO via, BES.Wed or by fe 

 

APPLICATIONNG MLING DATE FIRST NAMUD INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 
“i Poeze  16/544,7143 68/19/2019 Jere  

TITLE OF INVENTION: MULTI-STREAMDATA COLLTCTION SYSTEM POR NONINVASIVE MEASUREMENTOF BLOOD CONSTITUENTS

APPLN, TYPE ENTIVYSTATUS ISSUE FEE DUR | PUBLICATION FEE DUE 
nonprovisional UNDISCOUNTED $1000 $0.00 $1000.00 $90 04/27/2020

EXAMINER [ CLASS-SUBCLASS 
LIU. CHU CHUAN 3791 600-310000

 
  ge of correspondence address or in

cCER 1.363).     
 

ation of "Kee Address" (37 or printing on the patent front page,
Q) The uames of up lo 3 registeredp:

or agents OR, alternativelyy.

  

 
   

 
1 _Knobbe Martens

Olson & Bear LLP

 

 
  

  
 

 

‘nal Change of correspondenAddress form PTO/SB/}2 ce address (or Change of Correspondenceattached. 
 

 

  
ingle firm thaving r

) and th of aptoto
ered patent attorneys er agents. If no wane is

d, ao name will be priated. tadSB/47; Rev 03-09 or more recent) a

Numberiisee3. ASSTGONE)

PLEASE NOTE:Unless an assigneeis identified below, no assignee data will appear on the palent. fan assigneeis identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8 i(u). Completion of this form is NOTa substitute for filing an assignment.

  

 

(A) NAMEOF ASSIGNEE (B) RESIDENCE: (CITYand STATE OR COUNTRY)

Masimo Corporation Irvine, CA

 
 
 ory or categories Cwill not

 

   
 

 
ealPublicatic (ed Advance Order - # of Copies

4h. Method of Payment: (Please first reapply any previously paidfee shawn above}

Fee (if requir

XB Blectronic Payment via EFS-Web tad Enclosed check (ad Non-electronic payment by credit card (Attach form PTO-2038)

IM The Directoris hereby authorized to charge  
 
 

 
3, Change in Entity Status (fromstatus indicated above)

 ‘al Applicant certifying micro entity status. See 37 CPR 1.29 stad at the risk of
i aL wasireviouslyunder mimicro entity status, chee
to be a not loss of entitlement to micro entity status.; Checkingthis box will be takento be a notification of loss of entidement to small or micro

atus, 3s applicable.

 
plication abandonm

ing this box will be taken  
 

al Applicant assertiag small entity status. See 37 CFR 1.27
 aS,

 

‘and Applicant changing to regular uidiscoutted fee status. ontilyhity
  

    
  

 
  

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. 37 CFR 1-4 forsi re requirements certifications.

Authorized Signature ‘Scott Cromar/ Date 2020-01-28

Typed orprinted name ocott Cromar Registration No. 65066

Page 2 of 3
PTOL-83 Part B (08-18) Approved for use through 04/31/2020 OMB0651-0033 U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

1214



1215

Docket No.: MASCER.002C13 PATENT

Please Direct All Correspondence to Customer Number 64735 

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

First Inventor : Jeroen Poeze

App. No. > 16/544713

Filed : August 19, 2019

For >: MULTI-STREAM DATA COLLECTION SYSTEM

FOR NONINVASIVE MEASUREMENT=OF

BLOOD CONSTITUENTS

Examiner : Liu, Chu Chuan

Art Unit : 3791

Conf. No. : 9381
 

COMMENTS ON EXAMINER'S STATEMENT OF REASONS FOR ALLOWANCE

Mail Stop Issue Fee
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

In response to the Examiner’s Statement of Reasons for Allowance mailed on January 27,

2020, Applicant respectfully submits the following comments.

Applicant acknowledges the Examiner’s statement regarding Allowable Subject Matter

and agrees that the claimed subject matter is patentable. To the extent that there is any

implication that the patentability of the claims rests on the recilation of a single [eature,

Applicant respectfully disagrees with the Examiner’s Statement because it is the combination of

features that makes the claims patentable. Accordingly, Applicant submits that the claims of the

present application are allowable because each of the claims recites a combination of features

that are not taught or suggested by the prior art. Applicant takes no other positions regarding the

Allowable Subject Matter presented by the Examiner other than the positions Applicant may

have previously taken during prosecution. Therefore, the Examiner’s statement regarding

Allowable Subject Matter should not be attributed to Applicant as an indication of the basis for

-|-
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Docket No.: MASCER.002C13 January 28, 2020
App. No.: 16/544713 Page 2 of 2

Applicant’s belief that the claims are patentable. Furthermore, Applicant respectfully asserts that

there may also be additional reasons for patentability of the claimed subject matter not explicitly

stated in this record and Applicant does not waive rights to such arguments by not further

addressing such reasons herein.

To the extent that there is any implication that the patentability of dependent claims is

only attributable to the limitations in the independent claim from which each dependsorthat the

dependent claims have the same scope as the claims from which they depend, Applicant

respectfully disagrees and notes that it is cach claim, taken as a whole, that is patentable. For

dependent claims, their additional limitations may also provide additional reasons for

patentability. Accordingly, Applicant submits that each of the allowed claims is allowable

becausethe prior art does not teach or suggest the combination of features.

Applicant reserves the right to pursue at a later date any previously pending or other

broader or narrower claims that capture any subject matter supported by the application’s

disclosure. Accordingly, reviewers of this or any child or related prosecution history shall not

reasonably infer that the Applicant has made any disclaimers, disavowals, or abandonments of

any subject matter supported by the present application, and any prior or alleged disclaimers,

disavowals, or abandonments are hereby rescinded.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: January 28, 2020 By: /Scott Cromar/
Scott A. Cromar

Registration No. 65,066
Registered Practitioner
Customer No. 64735

(949) 760-0404

32103600

-2-
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Electronic AcknowledgementReceipt

a

seen

MULTI-STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE

Title of Invention: MEASUREMENT OF BLOOD CONSTITUENTS

Customer Number: 64735

Scott Cromar/Kealani Aguon

Filer Authorized By: Scott Cromar

Attorney Docket Number: MASCER.002C13

Receipt Date: 28-JAN-2020

Filing Date: 19-AUG-2019

Time Stamp: 14:19:31

 
Application Type: Utility under 35 USC 111{a) 

Paymentinformation:

Submitted with Payment

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

183181

Issue Fee Payment (PTO-85B) IssueFee_002C13.pdf 7144648874862.037ba59869¢2[U33 bbc9
asdf 
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Information:

Post Allowance Communication -
. Comments_002C13.pdf

Incoming b1203df7c675a29 1 f0Sacecfof3 3fd0c2/bd6}
039

Warnings: 

Information: 

TotalFiles Size (in bytes) 204714

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceof the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Best AvailaBleRY rree(s) TRANSMITTAL (NM
Complete andsendthis form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, sendto: (571)-273-2885
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: Thisform should be usedfor transmitting the ISSUE FEEand PUBLICATION FEE(if required). Blocks | through 5 should be completed where apprapriaic. A
further correspondenceincluding the Patent, advanceorders and nolification of maintenancefees will be mailed to the current correspondenceaddressas indicated unless corrected
below ordirected atherwise in Block 1, by (a) specifying a new correspondence address; and/ar (b) indicating a separate "FEE ADDRESS”for maintenancefee notifications.

Note: A ceitificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Fach additional paper, such as an assignment or formal drawing, must
haveits own certificate of mailing or wansmission.

   

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

 
64735 7590 01/27/2020

KNOBBE, MARTENS, OLSON & BEAR, LL

MASIMO CORPORATION (MASIMQ)
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmiual is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FRE address above, or being transmitted to
the USPTO via EFS-Weborby facsimile to (571) 273-2885, onthe dare below.

{Typed or printed namey

Signature} (Daic)

 
16/544,713 O% 9/2019 Jeroen Poeze MASCER.002C13 9381

TITLE OF INVENTION: MUL-TI-STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE MEASUREMENTOFBLOODCONSTITUENTS

 
nouprovisional UNDISCOUNTED $1000 $0.00 $1000.00 04/27/2020

 
LIU. CHU CHUAN 3791 600-310000

1. Change of correspondence address or indication of “Fee Address” (37 2. For printing on the patent front page, list
CER 1.363). (1) The namesof up to 3 registered patent attorneys ; ,

or agents OR.alternatively. 1_Knobbe Martens
(2) The nameof a single firm (having as a member a Olson & Bear LLP
registered attommey or ageut) and the names of upto 2,
2 registered patent attorneys or agents. If no name is
Hsted, no name will beprinted.

i] Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) auached.  

i} “Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47, Rev 03-99 or more recent) attached. Use of u Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TG BE PRINTED ON THE PATENT(printor type)

PLEASE NOTE:Unlessan assignee is identified below, no assignee data will appear oa the patent. [an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.t1 and 37 CFR 3.8i(a}. Completion of this form is NOT a substitute for filing an assignment.

 
wa

(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITYaud STATE OR COUNTRY)

Masimo Corporation Irvine, CA
Please check the appropriate assignees category or categories (will not be printed on the patent) : (AD andividuai 8 Corporationor other private group entity (J Government 

4a, Fees submitted: hissue Fee [Publication Fee (if required) (BdaAdvance Order- # of Copies
4b. Method of Payment: (Please first reapply any previously paidfee shown above}

wi Electronic Payment via EFS-Web i} Enclosed cheek (I Non-electronic paymentby credit card (Attach form PTO-2038)

i The Directoris hereby authorized to charge the-reyprired-feetdeany deficiency, or credit any averpayment to Deposit Account No. 11-1410 

5. Change in Entity Status (fromstatus indicated above)
NOTE:Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentia the micro entity amount will not be accepted atthe risk ot application abandonment.
NOTE:If the application was previously under niicro entity status, checking this box will be taken
to be a notification of loss of entitlernent to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement. to small or micra
entity status, as applicable.

a Applicant certitying micro enrity status. See 37 CFR 1.29  

| Applicant asserting smailentity status. See 37 CFR 1.27

io Applicant changing to regular undiscounted fee status. 
NOTE:This form mustbe signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements andcertifications.

Authorized Signaure__/Scott Cromar/ Date 2020-01-28

‘Typedorpriated uame Scott Cromar Registration No. 65066

  

 
 

Page 2 of 3
PTOL-85 Part B (08-18) Approved foruse through 01/31/2020 OMB 0651-0033 U.S. Patent aud Trademark Office: U.S. DEPARTMENT OF COMMERCE
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United States Patent and Trademark Office

Ofer of the Chief Finenciel Ofkvr 
Document Code WFEE

User :G44698

Sale Accounting Date:01/28/2020

Sale Item Reference Number Effective Date

16544713 01/28/2020

Document Number Fee Code Fee Code Description Amount Paid Payment Method
120201S018380087 1501 UTILITY APPL ISSUE FEE $1,000.00 Salea
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 
16/544,713 08/19/2019 Jeroen Poeze MASCER.002C 13 9381

KNOBBE, MARTENS, OLSON & BEAR, LLP

MASIMO CORPORATION (MASIMO) LIU, CHU CHUAN
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614 3791

02/12/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

efiling @knobbe.com
jayna.cartee@ knobbe.com

PTOT.-90A (Rev. 04/07)
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Application No. Applicant(s)

otice of Allowability Examiner Art Unit|AIA (FITF) Status
CHU CHUANLIU 3791 No

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence adaress--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOFPATENTRIGHTS.This application is subject to withdrawalfrom issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

.¥} This communication is responsive to the IDS filed on 01/10/2020.
(1) A declaration(sVaffidavit(s) under 37 CFR 1.130(b) was/werefiled on :

CJ An election was made by the applicantin responseto a restriction requirementset forth during the interview on the
restriction requirement and election have been incorporatedinto this action.

¥] The allowed claim(s) is/are 2,4-25 and 27-31 . As a result of the allowed claim(s), you maybe eligible to benefit from the Patent
Prosecution Highway program ata participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Cj Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) (IAI b)({J]Some=*c) () None ofthe:

1. (4 Certified copies of the priority documents have been received.
2. (J Certtitied copies of the priority documents have beenreceived in Application No.

3. (] Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE"of this communication tofile a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIODIS NOT EXTENDABLE.

5. CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
C including changes required by the attached Examiner's Amendment / Commentor in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawingsin the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.1] DEPOSIT OF and/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.0) Notice of References Cited (PTO-892) 5. CO Examiner's Amendment/Comment
2. [4] Information Disclosure Statements (PTO/SB/08), 6.lv]Examiner's Statement of Reasons for Allowance

Paper No./Mail Date 01/10/2020.
3.C Examiner's Comment Regarding Requirementfor Deposit 7. QO Other .

of Biological Material
4.C Interview Summary (PTO-413),

PaperNo./Mail Date. .
/ERIC F WINAKUR/ /CHU CHUANLIU/

Primary Examiner, Art Unit 3791 Examiner, Art Unit 3791

 
U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200203
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Application/Control Number: 16/544,713 Page 2
Art Unit: 3791

Allowable Subject Matter

1. Claims 2, 4-25 and 27-31 are allowed.

2. The following is an examiner's statement of reasonsfor allowance: The IDSfiled

on 01/10/2020 has been considered. The claims remain allowable for the reasonsof

record. A signed copy of the 1449 is attached for completeness of Applicant's records.

Any comments considered necessary by applicant must be submitted no later

than the paymentof the issue fee and, to avoid processing delays, should preferably

accompanythe issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasonsfor Allowance.”

3. Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to CHU CHUANLIU whosetelephone numberis (571)270-

5507. The examiner can normally be reached on M-Th (8am-6pm).

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http:/Avww.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Jacqueline Cheng can be reached on (571) 272-5596. The fax phone

numberfor the organization where this application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 16/544,713 Page 3
Art Unit: 3791

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, seehttp://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197(toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/ERIC F WINAKUR/

Primary Examiner, Art Unit 3791

/CHU CHUAN LIU/

Examiner, Art Unit 3791

1224



1225

PTO/SB/08 Equivalent

 

 

Application No. 16/544713

INFORMATION DISCLOSURE Filing Date August 19, 2019

STATEMENT BY APPLICANT First Named Inventor|Jeroen Poeze
Art Unit 3791

(Multiple sheets used when necessary) Examiner Liu, Chu Chuan

SHEET 1 OF 4 Attorney Docket No. MASCER.002C€13

  
U.S. PATENT DOCUMENTS

Document Number Publication

Number- Kind Code (if known) Date Name
Example: 1,234,567 B1 MM-DD-YYYY

Pages, Columns, Lines Where
Relevant Passagesor

Relevant Figures Appear

Examiner | Cite
Initials No.  

FOREIGN PATENT DOCUMENTS

   
  
  

Foreign Patent Document Pages, Columns, Lines
Examiner|Cite| Country Code-Number-kKind Pumcation Name Where Relevant Passages qT

Initials|No. Code MN-DD-YYYY or Relevant Figures   

 
 

 
  

 Example: JP 1234567 Al Appear 
  
 
 

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Initials No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue

number(s), publisher, city and/or country where published.

2020-01-09 Complaint for (1) Patent Infringement (2) Trade Secret Misappropriation and (3) Ownership
1 |of Patents and Demandfor Jury Trial. Masimo Corporation and Cercacor Laboratories, Inc. v. Apple

Inc., Case No. 8:20-cv-00048, 64 pages.

Ti
  

    

 

Examiner Signature /CHU CHUAN LIU/ Date Considered 02/03/2020

*Examiner: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through citationif not
in conformance and not considered. Include copyof this form with next communication to applicant. 
T' - Place a check markin this area when an English language Translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.L/
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

16/544,713 03/17/2020 10588554 MASCER.002C13 9381

 
64735 7590 02/26/2020

KNOBBE, MARTENS, OLSON & BEAR, LLP
MASIMO CORPORATION (MASIMO)
2040 MAIN STREET
FOURTEENTH FILOOR

IRVINE, CA 92614

ISSUE NOTIFICATION

The projected patent numberandissue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustmentis 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustmenton the front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEBsite (http://pair-uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM)at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEBsite http://pair.uspto.gov for additional applicants):

Masimo Corporation, Irvine, CA;
Jeroen Poeze, Rancho Santa Margarita, CA;
Marcelo Lamego, Cupertino, CA;
Sean Merritt, Lake Forest, CA;
Cristiano Dalvi, Lakc Forest, CA;
IIung Vo, Fountain Valley, CA;
Johannes Bruinsma, Opeinde, NETHERLANDS;
Ferdyan Lesmana,Irvine, CA;
Massi Joe E. Kiani, Laguna Niguel, CA;
Greg Olsen, Lake Forest, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
worksto encourage andfacilitate business investment. To learn more about why the USAis the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA. gov.

IR103 (Rey. 10/09)
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Docket No.: MASCER.002C13 Page 1 of 1

REQUEST FOR CERTIFICATE OF CORRECTION

First Inventor —: Jeroen Poeze

App. No. : 16/544713

Filed : August 19, 2019

Patent No. : 10,588,554

Issue Date : March 24, 2020

Title : MULTI-STREAM DATA COLLECTION SYSTEM FOR

NONINVASIVE MEASUREMENT OF BLOOD CONSTITUENTS

Conf. No. : 9381

Commissioner for Patents

Office of Data Management
Attention: Certificates of Correction Branch

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Enclosed for filing is a Certificate of Correction in connection with the above-identified
patent.

The Certificate of Correction includes a request to correct typographical errors in the
domestic priority application data as printed on the patent grant. The correct domestic priority
claim is evidenced by thefiling reccipt in this application dated August 29, 2019, a copy of
which is provided with this request.

Errors cited in the Certificate of Correction appear to have been incurred throughthefault
of the PTO (see 35 USC § 254, 37 CFR § 1.322, and MPEP § 1480). No[ee is believed to be
required. Charge to our Deposit Account No. 11-1410 is authorized for any additional or
remaining fees.

Respectfully submitted,

KNOBBE, MARTENS, OLSON & BEAR, LLP

Dated: April 29, 2020 By: /Scott Cromar/
Scott A. Cromar

Registration No. 65,066
Registered Practitioner
(949) 760-0404

32706116
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 10,588,554 Page 1 of 1

APPLICATION NO.—: 16/544713

ISSUE DATE : March 24, 2020

INVENTOR(S) : Jeroen Poeze

It is certified that an error appears or errors appear in the above-identified patent and that said Letters

Patent is hereby corrected as shown below:

On the Title Page

Item (63), Page 2, Column 1 at Lines 14-15, Related U.S. Application Data, Change “and a

continuation-in-part” to --which is a continuation-in-part--.

Item (63), Page 2, Column 1 at Line 21, Related U.S. Application Data, Change “and a continuation-in-

part” to --which is a continuation-in-part--.

In the Specification

Tn Column 29 at Line 14, After “thermistors” delete “(not shown)”.

In Column 38 at Line 22, Change “15008”to --1500B--.

 

32705925

MAILING ADDRESS OF SENDER:

Scott A. Cromar

KNOBBE, MARTENS, OLSON & BEAR, LLP DOCKET NO. MASCER.002C 13

2040 MainStreet, 14 Floor
Irvine, California 92614

PTO/SB/44 Equivalent
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UNITED Stares PATENT AND TRADEMARK OFFICE TNITED STATES DEPARTMENT OF COMMERCE
United States Patent and‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450www.uspto.gov
APPLICATION FILINGor GRP AR’

NUMBER 371 (¢) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS§IND CLAIMS

 
 

16/544,713 08/19/2019 2688 2120 MASCER.002C 13 CONFIRMATION NO. 9381
64735 FILING RECEIPT

KNOBBE, MARTENS, OLSON & BEAR, LLP
AOaCOCOASTICK aan NU.084.4040
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614

Date Mailed: 08/29/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Feestransmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented onthis receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts” or
other Notice requiring a responseforthis application, please submit any requestfor correction to this Filing Receipt
with your reply to the Notice. When the USPTOprocessesthe reply to the Notice, the USPTOwill generate another
Filing Receipt incorporating the requested corrections provided that the requestis grantable.

Inventor(s)
Jeroen Poeze, Rancho Santa Margarita, CA;
Marcelo Lamego, Cupertino, CA;
Sean Merritt, Lake Forest, CA;
Cristiano Dalvi, Lake Forest, CA;

Hung Vo, Fountain Valley, CA;
Johannes Bruinsma, Opeinde, NETHERLANDS;
Ferdyan Lesmana,Irvine, CA;
Massi Joe E. Kiani, Laguna Niguel, CA;
Greg Olsen, Lake Forest, CA;

Applicant(s)
Masimo Corporation, Irvine, CA;

Powerof Attorney: The patent practitioners associated with Customer Number 64735

Domestic Priority data as claimed by applicant
This application is a CON of 16/534,949 08/07/2019
whichis a CON of 16/409,515 05/10/2019 PAT 10376191
whichis a CONof 16/261,326 01/29/2019 PAT 10292628
whichis a GON of 16/212,537 12/06/2018 PAT 10258266
whichis a CON of 14/981,290 12/28/2015 PAT 10335068
whichis a CON of 12/829,352 07/01/2010 PAT 9277880
which is a CONof 12/534,827 08/03/2009 ABN
whichclaims benefit of 61/086,060 08/04/2008

page 1 of 4
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and claims benefit of 61/086, 108 08/04/2008

and claims benefit of 61/086,063 08/04/2008
and claims benefit of 61/086,057 08/04/2008
and claims benefit of 61/091, 732 08/25/2008
and said 12/829,352 07/01/2010
is a CIP of 12/497,528 07/02/2009 PAT 8577431
which claims benefit of 61/086,060 08/04/2008
and claims benefit of 61/086, 108 08/04/2008

and claims benefit of 61/086,063 08/04/2008
and claims benefit of 61/086,057 08/04/2008

and claims benefit of 61/078,228 07/03/2008
and claims benefit of 61/078,207 07/03/2008

and claims benefit of 61/091, 732 08/25/2008
and is a CIP of 29/823,408 08/25/2008 PAT D606659
and is a CIP of 29/323,409 08/25/2008 PAT D621516
and said 12/829,352 07/01/2010
is a CIP of 12/497,523 07/02/2009 PAT 8437825
which claims benefit of 61/086,060 08/04/2008
and claims benefit of 61/086, 108 08/04/2008

and claims benefit of 61/086,063 08/04/2008
and claims benefit of 61/086,057 08/04/2008

and claims benefit of 61/078,228 07/03/2008
and claims benefit of 61/078,207 07/03/2008

and claims benefit of 61/091, 732 08/25/2008
and is a CIP of 29/823,408 08/25/2008 PAT D606659
and is a CIP of 29/323,409 08/25/2008 PAT D621516

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Awww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 08/28/2019

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 16/544,713

Projected Publication Date: 12/05/2019

Non-Publication Request: No

Early Publication Request: No

page 2 of 4
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Title

MULTI-STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE MEASUREMENT OF BLOOD
CONSTITUENTS

Preliminary Class

369

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughouttheterritory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider thefiling of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies thefiling
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and doesnoteliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
can be viewed on the USPTO website at http:/Awww.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Governmentwebsite, http:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4258).

page 3 of 4
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 GFR 5.13 or 5.14.

This licenseis to be retained by the licensee and maybe used at any time onorafter the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Departmentof
Treasury (81 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplacein the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products,deliver services, and grow your business, visit http:/www.SelectUSA.govorcall
+1-202-482-6800.
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Electronic AcknowledgementReceipt

a

seen

MULTI-STREAM DATA COLLECTION SYSTEM FOR NONINVASIVE

Title of Invention: MEASUREMENT OF BLOOD CONSTITUENTS

Customer Number: 64735

Scott Cromar/Wendy Castorena

Filer Authorized By: Scott Cromar

Attorney Docket Number: MASCER.002C13

Receipt Date: 29-APR-2020

Filing Date: 19-AUG-2019

Time Stamp: 14:28:50

 
Application Type: Utility under 35 USC 111{a) 

Paymentinformation:

Submitted with Payment

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

RequestforCertificate of Correction CoC_C13.pdf 9185014e5¢2.07435 608al5 160926868195 qfeac 
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1234

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
nationalstage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 
16/544,713 08/19/2019 Jeroen Poeze MASCER.002C 13 9381

KNOBBE, MARTENS, OLSON & BEAR, LLP

MASIMO CORPORATION (MASIMO) LIU, CHU CHUAN
2040 MAIN STREET
FOURTEENTH FLOOR

IRVINE, CA 92614 3791

05/11/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

efiling @knobbe.com
jayna.cartee@ knobbe.com

PTOT.-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissionerfor Patents
United States Patent and Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450

www.uspto.gov

 
Patent No.: 10588554

Issuc Date: 03/17/2020

Appl. No.:—16/544,713
Filed: 08/19/2019

PART(A) RESPONSE FOR CERTIFICATES OF CORRECTION

This is a decision on the Certificate of Correction request filed 29 April 2020.

The request for issuance of Certificate of Correction for the above-identificd correction(s) under the
provisions of 37 CFR 1.322 and/or 1.323 is hereby:

(Check one)

Approved (J Approvedin Part C Denied

Comments:

PART (B) PETITION UNDER37 CFR 1.324 OR 37 CFR 1.48

C) This is a decision on the petition filed to correct inventorship under 37 CFR 1.324.

(J This is a decision on the request under 37 CFR 1.48,petitionfiled . In view of the fact
that the patent has already issued, the request under 37 CFR 1.48 has beentreated as a petition to
correct inventorship under 37 CFR 1.324.

The petition is hereby: © Granted C) Dismissed

Comment:

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate
naming onlythe actual inventor or inventors.

‘JACQUELINE CHENG/
Supervisory Patent Examiner, Art Unit 3791
Technology Center 3700
Phone: (571)272-5596

Certificates of Correction Branch email: CustomerServiceCoC @uspto.gov CoC Central Phone Number: (703) 756-1814
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 10,588,554 B2 Page | of |
APPLICATION NO. : 16/544713

DATED : March 17, 2020

INVENTOR(S) : Jeroen Poezeetal.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page

Item (63), Page 2, Column 1 at Lines 14-15, Related U.S. Application Data, Change “and a
continuation-in-part” to --which is a continuation-in-part--.

Item (63), Page 2, Column 1| at Line 21, Related U.S. Application Data, Change “and a
continuation-in-part” to --which is a continuation-in-part--.

In the Specification

In Column 29 at Line 14, After “thermistors” delete “(not shown)”.

In Column 38 at Line 22, Change “15008”to --1500B--.

Signed and Sealed this
Second Day of June, 2020

Andrei Iancu

Directorofthe United States Patent and Trademark Office
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