
I IIIII IIIIIIII Ill lllll lllll lllll lllll lllll lllll lllll lllll 111111111111111111 

r12) United States Patent 
Smith et al. 

(54) TRIPLY REDl11'DA'IIT 11' H:GRATED 
.\I.\YIG.\TIO.\I .\.\ID .\SSET VISIBILITY 
SYSTEVI 

175) [nventors: Stephen F. Smith, Luudon. TN (US); 
.James A. Moore. Powell. TN (!JS) 

mi Assignee: UT-Battelle, LLC. Oak Ridge. TN (lJS 1 

l * ) Noti1x: Subj1ecl lo any disclaimer. the term uf Lhis 
patent is extended nr adjusted under 35 
U.S.C. 154(bJ by Gl8 days. 

(21) Appl. No.: 11/583,373 

(22) Filed: 

(65) 

Oct. 17, 2006 

Prior Publication Data 

us 2008/00<)1350 i\ 1 

(51) Int.('!. 

\pr. 17, 2008 

GOJC 21/00 (2006.01) 
(52) U.S. Cl. ...... . 701/2D; 701/220: 455/456.1; 

455/560 
(58) Field of('Jassification Search . ... .. ..... 701/21 \ 

(56) 

701220. 214; 342/450; 455i45(i.l. 457, 
455/:i(,(): (}()/(' 2 //()() 

See applii.:alion Jlle for cumplete seard1 history. 

References Cited 

\J.S. PA.TINT norHMFNTS 

3.372 .. N'i A 
5.212.7l'i A 
5.402.348 /\ 
5.668.775 A 
5.7'!6.366 A 
6308.IJ77 Kl 
6.466.200 R 1 
G.S:l9JOG D2 
G.556.942 GI 
6.693.511 131 

:, l 9/l8 Kline 
, 1'191 Pickeitct al. 
J'l<J()5 De La Salle cl al. 
9 1997 Ilallcland 
~ l'llJ ~ Grebnev el al. 

l O 200 I \\al sh 
l O 2002 Anton ct al 
3 200.l Tmnb,lil 
4200.l Smith 
22004 Seal 

SEArlCH 
SEARCH 

JP 

lJ S008068984 82 

r10) Patent No.: US 8.068,984 B2 
NoY. 29, 2011 c 45) Date of Patent: 

(),925.135 H2 
6,972.719 Bl* 
/l,971.145 Bl 
7,092,440 Bl 

I32 

~/2005 
12/2005 
1.li'.'005 
8/2006 

12/2006 
7/2007 

11/2007 
mom; 

Smith el al. 
Swope ct al. '.142'450 
Smith ct al. 
Dress. Jr. d al. 
Gilmour et al. 
(iollu er al ... ....... " 340. 539. Ll 
Kates ... 4W415 
lfans011 ct al. 

15 B2 '' 
7,299,014 R2 '" 
7,194,'.lXl B2 
7,4 l J,492 D2 ,:, 
7,468,6<)4 B2 .,, 

~/2008 Gm;nbcrg ..... 340 539.13 

,479.927 B2 '' 
12/2008 Shoa.rinejad ........... 342. 357.42 

112009 Scarpelli .... ,43'702 

I Cll11tinued) 

FOREIGN P.\TINT DOCUMENTS 

10104015 A * 4 11')98 

OTIILR PUl3LIC.-'1..1IONS 

Rcv0lutionary New \lavigation System Combines I\Iultiplc Tech­
nologi,:s for R(1bust11css. Reliability. Frost S: SuJliv,m, frdrnical 
Insights, Oct. 2X. 2005 (pp. 4). 

(Continued) 

Primarr Fxaminer -Tmn ( · To 
(74) ,Utumcy. ,lg<:nl, ur Pinn Brinks !Iofer Gibon & 
J ,ione 

(571 ABSTRACT 

Methods and apparatus are described for a navigation svstem. 
A method includes providing a global positioning system fix 
having a pluralitv of tracking parameters; providing a theater 
positioning system fix: monitoring the plurality nf tracking 
par,am:ters for predetermined rnnditions; and. when the pre­
determined conditions nrc met, sending ,1 nntifying sigmil mid 
switcl1ing tu the theater positioning system fix as a primary 
tix .. \n r1ppi!rat11s inclmles a system contrnller: a global posi­
tioning syskm re1.:eiver coupled to the svstem controller: a 
nidio frequency lncming receiver coupled to the system con­
troller; ,md an operator interface coupled lo the system con­
troller. 

25 Claims, 18 Drawing Sheets 

IPR2020-01192 
Apple EX1048 Page 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 8,068,984 B2 
Png:c 2 

U.S. P:\TINT DOCUMFNTS 
7.6:16.061 Bl 12'2009 Thomas ct al 
7.840.352 I32 ,: ll 2010 Strelow el al. '°"" 701 214 

2002/0193946 Al 12 2002 'fornbLtll 
2003/00184.lO Al* J 2003 Ladctto ct al. .... 71Jl 2 l7 
200.l/Ol l 9S68 Al 6 200.l Menard 
2oovo12n20 Al 7200.l Matz ct al. 
2003/0144795 Al,:, 7'2003 Lin ...... 701.2 lJ 
2004/0064252 Al 4 2004 KirklanJ Ill al. .. 701 220 
1004i02l6SOIJ Al'' 11 2004 Choi et al. .. 701 200 
200610069469 Al'' , 2006 Campbell et al .. 701 4 
2006/0122775 Al'' G 2006 Suchrcn 101 no 
200G/Ol •J3r3 Al 8 2006 Ag~e d al. 
2006/0240839 Al lO 2006 Chm el al. 
2006/02'iWl4 Al 11 2006 Fasley et al. 
2006/0287816 Al* 1? 2006 Bardsley ct al 701 209 
2007/0018811 Al* 12007 Gollu 340/539.13 
2007/0073481 Al'' J 2007 Morgan dal. 701.2:0 
200711J2 l 17'! 1 Al 9 2007 Ganguly et al. 
2007/0241 X~(i Al* 10 2007 Hrecding l40/'i:N.13 
2ormon60'.'8 A I l '.' 2007 l\lcltzcr ct al. 
200S/000479G Al,: 12008 Schull ct al. 701 201 
2008/01295'!1 Al () 2008 Lurnwcc d al. 
21JOX/Ol40316 Al'' 6 2008 Masson ... 701 220 

O!Ht-:R PUHi ICAllONS 

Dostcrt. K., "Frequency-Hopping Sprcad-Spcctrnm Modulation for 
Digital Comnmnicalions over Ekd1kal Power Lines," IJ·.1::E, vol. X, 
No.4, 19,JO.pp. 700-710. 

Ilut,dl, Capt S. T, "Relating the Hadamard Variance tc, MCS Kal­
m,w Filler C!l,ck Lstirnalio11;· 19'!5, pp. 291-JOJ. 
T.,,, Shenrn,n C. et al, ''Rroarlcasting Data frnrn an SRAS Reference 
Network 01 .;r using LORAN." Stanford University, Department of 
Aen,nautics and Astronautics, http: lwasas stanford edw-\rn1lisher­
man I0NL\IN2000.pdt; pp 1-10. 
Marvin K. Simon. "Bandwi<lLh-Ellicirnt Digital Modulation with 
Application to Deep-Space C\,mrnunicati<ms"--John Wiley & Sons . 
Inc. 2003, pp 125-185. 
Jfobert C. Dixon. "Spread Spectrum Syskms With Cununercial 
Applications" - John Wiley & Sons. Inc .. 'I hird 1-clition 1994. pp 
lS-32, 85-112, 500-503. 
Elliott]) Kaplan, Hditut, "l nderslanding GPS Princ·iplcs and Appli­
cations"· -.\rtech Jfouse Inc, 19%: pp. 1l).~2. 54. 
Mohindcr S. Grewal, Lawrence R. Weill, and .\ngus P. Andrews 
"C;Jobal P0siti0ning Syskm,, Inertial \Javigati0n, and lnkgra­
ti0n"-.lohn Wiley & Sons, Inc. 2001, pp 9-2X. 
"Streaming SIMD Extensions Jmcrsc of4x4'' Intel Corporation. 
Ma1 1999, pp. 1-10. 
Mark A. kuckncr, "I earning from Data with l ,ocali7cd Regression 
and Differential Fvoluti0n" Dissertation, The 1TniYersity of Ten­
ncssc.:. Kn0x1 illc. May 2003, pp. 1-183. 
R van der Metwe and h. \\an, Sigma-Point Kalma.n h.lters for 
Probabilistic lnfcrc,nce in Dynamic State-Space t-fodcls, Proceed­
ings of lh0 Wurkshop on AJvaiKcs in Mad1inc Learning, :v!ontrcaL 
Canada, Jun. 2003; 27 pages. 

* cited hy exmniner 

IPR2020-01192 
Apple EX1048 Page 2

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Nov. 29, 2011 Sheet 1 of 18 

202 THEATER (TPS) RF 
LOCATING RECEIVEH 

203 MIL-SPEC ADAPTIVE 
GPS RECEIVER 

LOW-POWER INS 

204 
(INERTIAL SENSOR 
+ SENSOR ARRAY) 

SEARCH 
SEARCH 

FIG. 1 

SYSTEM CONTROLLER 
SENSOR TELEMETRY 

GPS/INS/RF INTEGRATION 
POWER MANAGEMENT 
OPERATOR INTERFACE 

QoS MONITORING 
PRECISION TIMEBASE 

201 

FIG. 2 

FIG. 3 

GOOD GPS 
FIX REGION 

303 

US 8,068,984 B2 

MICROCANTILEVER 
SENSOR ARRAY 

(OPTIONAL) 
205 

/ , 
OPERATOR . 
INTERFACE 

206 

/',.. 

/ " 
/ " 

\ 301 7 
\ - I 
L __ _J 

IPR2020-01192 
Apple EX1048 Page 3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


40
11

 
D

R
IS

~
D

LL
 

D
 

D
 

D
 

D
 

0"
11

S
C

O
LL

 
D

R
IS

C
O

LL
 

D
R

IS
C

O
LL

 
D

R
IS

C
O

LL
 

O
S

C
IL

LA
T

O
R

 
O

S
C

IL
L.

~
T

O
R

 
O

S
C

IL
LA

T
O

R
 

O
S

C
IL

LA
T

O
R

 
O

S
C

IL
LA

T
O

R
 

#1
 

#2
 

#3
 

#4
 

#5
 

40
2{

 LAT
C

H
 

LA
T

C
H

 
LA

T
C

H
 

LA
T

C
H

 
LA

T
C

H
 

F
IG

. 
4 

D
 

D
R

IS
C

O
LL

 
O

S
C

IL
LA

T
O

R
 

#6
 

LA
T

C
H

 

40
3 

A
S

S
E

T
 O

U
T

P
U

T
 

10
.0

00
 M

H
z 

M
A

S
T

E
R

 
D

R
IS

C
O

LL
 

O
S

C
IL

LA
T

O
R

 

P
H

A
S

E
 

D
E

T
E

C
T

O
R

S
 

S
T

E
E

R
IN

G
 S
IG

N
A

L 
(F

R
O

M
 PC

) 

C
O

U
N

T
 

F
A

S
T

 
40

4 
C

O
U

N
T

E
R

 

F
IF

O
 A

N
D

 
19

 
40

5 
../

 
IN

T
E

R
F

A
C

E
 

C
O

U
N

T
 

19
 

D
A

T
A

 (T
O

 P
C

) 

C
: 

• rJ
) 

• rJ
;_

 -;; ('
t,

 - N 0 -.
 -00 

IPR2020-01192 
Apple EX1048 Page 4

f  

F
in

d
 a

u
th

e
n
ti
c
a
te

d
 c

o
u
rt

 d
o
c
u
m

e
n
ts

 w
it
h
o
u
t 

w
a
te

rm
a
rk

s
 a

t 
d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


U.S. Patent Nov. 29, 2011 

CONTROLLER AND 
MASTER OSCILLATOR 

500 

FIG. 6A 
80 kHz 

601 

TPS "A" 

99.9% POWER BW 

3.25 MHz 

"3.3 MHz" 
TPS SIGNAL 

3.3145 MHz 

Sheet 3 of 18 US 8,068,984 B2 

FIG. 5 

99% POWER BW 

90 100 110 1 ?O kHz 

FIG. 6B 
3.38 MHz 

~ 99.9% POWER BW 

"2.45 GHz" 
TPS 

FIG. 6C 2409-±-s.1 2450 MHz 2475-J:-5.1 

IPR2020-01192 
Apple EX1048 Page 5

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


