©
L

US006748226B1
a» United States Patent (o) Patent No.:  US 6,748,226 Bl
Wortham 5) Date of Patent: Jun. 8, 2004
(54) SYSTEM AND METHOD FOR LOCATING A 4,382,178 A 5/1983 MOTi «ecovevevemierreereenenien 377/17
MOBILE UNIT WITHIN THE SERVICE 4,428,052 A 1/1984 Robinson et al. ........... 364/436
AREA OF A MOBILE. COMMUNICATIONS 4,428,057 A 1/1984 Setliff et al. ................ 364/521
4,435,711 A 3/1984 Hoetal ...cooveueeneenene 343/389
NETWORK 4,445,118 A 4/1984 Taylor et al. .............. 343/357
. 4,547,778 A 10/1985 Hinkle et al. ............... 343/456
(75) Inventor:  Larry C. Wortham, Garland, TX (US) 4590569 A 5/1986 Rogoff et al. ............... 364/452
(73) Assignee: Minorplanet Systems USA, Inc., (List continued on next page.)
Richardson, TX (US)
FOREIGN PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this AU B3767589 41993 oo GO1S/5/02
patent is extended or ad]usted under 35 FP 0242099 10/1987 ... GO1S/5/14
U.S.C. 154(b) by 0 days. EP 0290725 11/1988  ..oooceeee. H04Q/7/04
(21) Appl. No.: 09/219,113 (List continued on next page.)
(22) Filed: Dec. 23, 1998 OTHER PUBLICATIONS
“TRIMPACK”  Brochure, TrimbleNavigation, Date
Related U.S. Application Data Unknown, 1 page.
(63) Continuation of application No. 08/340,755, filed on Nov. (List continued on next page.)
16, 1994
Primary Examiner—Nay Maung
(51) Inte CL7 oo H04Q 7/34  Assistant Examiner—Philip J. Sobutka
(52) US.CL oo 455/456.6; 455/456.1; (74 Attorney, Agent, or Firm—Locke Liddell & Sapp LLP
455/456.2; 342/357.1; 342/450 (57) ABSTRACT
(58) Field of Search ...........c.cccoceuvveiine. 455/456, 457,
455/414, 422, 426, 517, 434, 440, 575, A differential positioning system (10) includes components
515, 456.1, 456.2, 456.6; 342/357.1, 450, of a satellite-based or land-based positioning system (12)
451, 457, 463, 464, 389 and components of a mobile communications network (14).
The differential positioning system (10) provides accurate
(56) References Cited and immediate position information to a mobile unit (17). A

3,518,674
3,680,121
3,714,650
3,757,290
3,789,409
3,848,254
4,053,893
4,083,003
4,107,689
4,152,693
4,177,466
4,222,052

U.S. PATENT DOCUMENTS

b S

CKE

A R

6/1970
7/1972
1/1973
9/1973
1/1974
11/1974
10/1977
4/1978
8/1978
5/1979
12/1979
9/1980

T
M

Moorehead et al. ........ 343/112
Anderson et al. ..... 343/112 TC
Fuller et al. ........... 343/6.5 LC
Ross et al. c.ooveuveneenennes 340/23
Faston ..cccocoevennneene 343/112 R
Drebinger et al. ...... 343/112 R
Boyer 343/112 PT
Haemmig ......cccccovvennnnn. 325/6
Jellinek ................ 343/112 TC
Ashworth, Jr. ............... 340/24
343/112 TC

343/112 R

transmitter site (40) of a mobile communications network
(14) is associated with a reference positioning receiver (38).
The reference positioning receiver (38) generates correction
data for transmission to the mobile unit (17). The mobile unit
(17) includes a mobile communications device (42) for
receiving the correction data generated by the reference
positioning receiver (38) and a mobile positioning receiver
(24) for generating a position fix. The mobile unit (17)
refines the position fix generated by the mobile positioning
receiver (24) using correction data received by the mobile
communications device (42).

16 Claims, 3 Drawing Sheets

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,748,226 Bl

Page 2
U.S. PATENT DOCUMENTS FOREIGN PATENT DOCUMENTS

4,651,157 A 3/1987 Gray et al. ......ccceeeee 342/457 EP 320913 * 6/1989

4,660,037 A 4/1987 Nakamura .................. 340/990 EP 0320913 A2 6/1989  ............. GO01S/5/14
4,688,244 A 8/1987 Hannon et al. ............... 379/58 EP 0367935 5/1990  ............ H04Q/7/04
4,700,374 A 10/1987 Bini ..ocoeveveeevveeveennennnes 379/60 GB 2221113 1/1993 GO01S/5/00
4,728,959 A 3/1988 Maloney et al. ... 342/457 WO WO8904035 5/1989 G10L/5/06
4,740,792 A 4/1988 Sagey et al. ...... ... 342/457 WO W09812835 12/1989 G10S/5/02
4,742,357 A 5/1988 Rackley ............ ... 342/457

4,750,197 A 6/1988 Denekamp et al. ... 379/58 OTHER PUBLICATIONS

1796003 A 101988 Hami .. 01 James C. Reynolds, et al, “GPS Based Vessel Positon
4791422 A * 12/1988 Goddard ....... ....342/389  Monitoring and Display System,” IEEE, 1990, pp. 601-607.
4,791,572 A 12/1988 Green, Ill et al. .......... 364/449 R. DeSdaba, “Personal Communications in the Intelligent
4,809,005 A 2/1989 Counselman, III .......... 342/352 Network,” British Telecommunications Engineering, vol. 9,
4833477 A 5/1989 Tendler ........... - 34238 Aug,, 1990, pp. 80-83.

4,833,701 A 5/1989 Comroe et al. ... -+ 379/60 “GPS NAVSTAR Global Positioning System User’s Over-
4,860,341 A 8/1989 D’AVCHO et al. ............. 379/91 VieW—YEE—82—009D,” NaVS[ar GlObalPOSl[lOnlng Sys[em
4,891,650 A 1/1990 Sheffer .....cceovvveeveenenes 342/457 Joint Program Office, Mar., 1991, pp. 1-164

4,891,761 A 1/1990 Gray ef al. .oo.covvene.e. 364/452 > Viar, L7545, PP. :

4,807,642 A 1/1990 DilLullo et al. . 340/825.06 “U.S. Coast Guard Differential GPS” Brochure, U.S.
4,901,340 A 2/1990 Parker et al. .. .. 379/60 Department of Transportation, United States Coast Guard,
4,907,290 A 3/1990 Crompton ........c...c....... 455/56 May, 1993.

4,908,629 A 3/1990 Apsell et al. - 342/457  “GPS Facts & Figures” Brochure, U.S. Department of
4,912,756 A 3/1990 HOp .ooovvvviiiiiiniiiieins 379/60 Transportation, United States Coast Guard, May, 1993.
g’gg;’gg 2 gﬁgg? giz 3 211'. """"" 343‘;/94{% D. H. Alsip, J. M. Butler, and J. T Radi.ce, “Implemeptaqon
5014206 A 5/1991 Scribner et al. oo........ 364/449  Of the US. Coast Guard’s Differential GPS Navigation
5025253 A 6/1991 Dilullo et al. ........ 340/825.06  Service,” U.S. Coast Guard Headquarters, Office of Navi-
5,032,845 A 7/1991 VelaSco ovvvevrvevveeerennn 342/457 gation Safety and Waterway Services, Radionavigation Divi-
5,043,736 A 8/1991 Darnell et al. . ... 342/357 sion, Jun. 28, 1993, pp. 1-10.

5,045,861 A 9/1991 Duffett-Smith ............. 342/457 “Motorola GPS Technical Reference Manual,” Motorola,
5055851 A 10/1991 Sheffer ......... - 342/457 Oct., 1993, Manual Cover, Title Page, and pp. 4-109.
S0000%0 A 201992 Tetferan i 37060  DonBurts, “CDPD—A Bandwidih Optimiation Technique
5119102 A 6/1992 Barnard coooovvvvoeooooo. 342357  for Cellular Telephones,” Computer Design’s OEM Integra-
5121,126 A 6/1992 Clagett ...... . 342419  lion, May, 1994, pp. 19-20.

5,131,019 A 7/1992 Sheffer et al. ... 379/39 “U.S. Coast Guard Bulletin Board System File FRPDGPS,”
RE34,034 E 8/1992 O’Sullivan .... .. 379/59 U.S. Coast Guard, Date Unknown, pp. 1-6.

5,142,281 A 8/1992 Park ............ - 340/991 Gene L. Schlechte, LCDR, “U.S. Coast Guard Bulletin
5,142,654 A 8/1992 Sonberg et al. ............... 379/59 Board System Document ‘DESIGN.TXT’—Design Process
3,155.490 A~ 1071992 Spmdley’ Tretal ... 342357 for the United States Coast Guard’s Differential GPS Navi-
5159,625 A 10/1992 ZicKer w.ovooveoveereeeen. 379/59 . -

5.166,694 A 11/1992 Russell et al. . 342457 gation Servece,” U.S. Coast Guard, U.S. Coast Guard
5208756 A 5/1993 Song ............ ... 364/449  Omega Navigation System Center, Date Unknown, pp. 1-21.
5,223,844 A 6/1993 Mansell et al. ............. 342/357 “Appendix B, The 1991 Radionavigation User Conference,”
5225842 A 7/1993 Brown et al. ..... ... 342/357 Department of Transportation, Date Unknown, pp. 1-2.
?;g’ggg 2 1(9); gg; Eas.hiwazaki : ;2‘2‘; ‘3‘;‘2 “DCI Receives Exclusive Contract from Trimble Navigation
» A 1 . . 2 : : H
5261118 A 11/1993 Vanderspool, II et al. . 455/51.2 %;Z I]r\l,t:v%r;fli a]s)elffzrsgngl 1(;32’ 211)) ;ﬁ;if niial Corrections
5299132 A 3/1994 Wortham ................... 364/460 - Vel AS€, -9 > - : )
5311,194 A 5/1994 Brown ... ... 3427357 DCI Differential Correction Services Brochure and Price
5317323 A 5/1994 Kennedy et al. ... ... 342/457 List, Date Unknown, 2 pages.

5,323,322 A 6/1994 Mueller et al. ............. 364/449 Author Unknown, “Test Taps Cellular Network to Measure
5,327,144 A 7/1994 SFilp etal. ... ... 342/387 Traffic Flow,” Inside IVHS, Nov. 22, 1993, 3 pages.
5,334,974 A 8/1994 Simms et al. ............... 340/990 Author UHkHOWH, “Westinghouse SCHS Oﬂ‘ Transit Flee
5,365,516 A 11/1994 Jandrell ...........coeeeveeee. 370/18 . . . .

5380034 A 2/1995 Kass ...... 3427357 Business; E-Systems Forms Firm,” Inside IVHS, Jan. 16,
5392052 A 2/1995 Eberwine ... .. 342357 1995, 3 pages.

5,392,458 A 2/1995 Sasuta et al. .. .. 455/54.1 Author Unknown, “FCC Solicits Comments On Location
5,396,540 A 3/1995 Gooch ....cceceevveevvennne. 379/59 Finding For Wireless 911 Calling,” Inside IVHS, Jan. 16,
5,400,020 A 3/1995 Jones et al. . ... 340/994 1995, 2 pages.

5,406,491 A 4/1995 Lima ...... 342/457 X P. Goud, et al., “A Spread Spectrum Radiolocation Tech-
5422813 A 6/1995 Schuchman et al. ... 455/56.1 X nique and Its Application To Cellular Radio,” IEEFE Pacific
5,422,816 A 6/1995 Sprague et al. ............. 364/449 Rim C. C cati C p d Sienal
5432841 A 7/1995 RIMET ovovereeererrrenenn, 379/59 im Conference on Communications, Computers and Signa
5438517 A * 81995 Sennott et al. ........ 34235703  Processing, May 9-10, 1991, 4 pages.

5,444,444 A 8/1995 ROSS vvveeeeeeerereeenan. 340/994 Communication from the European Patent Office with
5,463,554 A 10/1995 Araki et al. .. 364/444 attached Supplementary European Search Report in EPO
5,587,715 A 12/1996 Lewis ....... ... 455/12.1 Application No. 95-93-9979, dated May 22, 2000, 3 pages.
5,600,706 A 2/1997 Dunn et al. ............... 379/60 X

6,014,102 A 1/2000 Mitzlaff et al. * cited by examiner

DOCKET
A M

L AR

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jun. 8, 2004 Sheet 1 of 3 US 6,748,226 B1

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jun. 8, 2004 Sheet 2 of 3 US 6,748,226 B1

64~] TIME DELAY
DATA GENERATOR

R ———
I 50— ! 6 E}O 5&; @

| |

I I RADIO CHANNEL

| 51 1 R oupexer S CONTROLLER

| S1~f ReCEVER | |

| B ﬂi---
| 52~J coNTROLLER | \

|

l @ :Lfsa 58

|

: 54~ MEMORY : FIG. 8

R —— 2

MODEM
OR DTMF

47

|
|
I
|
|
|
[
I | CENTRAL
|
|
[
|
|
|
[

CONTROLLER

b

MEMORY

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,748,226 Bl

Sheet 3 of 3

Jun. 8, 2004

U.S. Patent

A201

AHOMIIN

7 90¢
0c¢

¢0¢
= 1NN
=
701~ 1ndtno) 901
L
801~ sy0sN3s j MW
Gb
D/r N ~ -
<— won 9t
4HL0
Oli~] g0 ke ¥0SS3004d o
“ U.\.r&. W3Q0N A“V AYON3N
o e J
| I

! v _ L a3m08INOD (IKG—= AIONN | !
! dIBoSNALICG== S | [ 3 o
! 7 _ [Caanaon Ry 8
| t o .
| S R R N 7
S - I -

Find authenticated court documents without watermarks at docketalarm.com.

LARM

[A)OC KET



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g 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
O 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,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

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

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

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.

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




