0O 02/059634 A3

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
1 August 2002 (01.08.2002)

PCT

(10) International Publication Number

WO 02/059634 A3

(51) International Patent Classification’: GO1S 5/02,

HO04B 7/185
(21) International Application Number: PCT/US01/47053
(22) International Filing Date:
13 November 2001 (13.11.2001)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

09/715,860 17 November 2000 (17.11.2000)  US
(71) Applicant: GLOBAL LOCATE, INC. [US/US]; 208

Harristown Road, Glen Rock, NJ 07452 (US).

(72) Inventor: VAN DIGGELEN, Frank; 1005 Alamitos
Creek Drive, San Jose, CA 94120 (US).

(74) Agent: PATTERSON, William, B.; Moser, Patterson &
Sheridan LLP, 3040 Post Oak Boulevard, Suite 1500, Hous-
ton, TX 77056 (US).

(81) Designated States (national): JP, KR.

(84) Designated States (regional): European patent (AT, BE,
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC,
NL, PT, SE, TR).

Published:
with international search report

(88) Date of publication of the international search report:
21 November 2002

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: APPARATUS FOR PROCESSING OF GPS SIGNALS

104 100
| GPS SIGNALS EPHEMERIS DATA SOURCE
N g
GPS e — 18
CANTENNA ! [SERVER :
106 i | oKTsf 152
108 | i ;
: 150\ RADIOTOWER |y MEN] ;154
: GPS ! 118 : :
i | RECEWER | i S P
; | ‘ SUB-MS PSEUDORANGES o :
L suBMS ! ; : | CORRECT
! PSEUDORANGES | RADIOTOWERDD 122 i
! 110 : ! '
i ; i RaDo | | RaDio i POSTION
: 3 b TOWeR | | Tower |, 00
b comm Lo COMM, i 1D} [LOCATION ¢ e or
N | ANTENNA {16 4 [130  gecEpTION
' | CEVER ! . :
; T SUBMS 't [ Tower :
‘: 12 E PSEUDORANGES i LOCATION E
: : ! | DATABASE :
| MOBILE DEVICE__102; 5 18] !
PseRveR 1t |

(57) Abstract: A method and apparatus for computing GPS receiver (108) position without using absolute time information trans-
mitted by the satellite or by an alternative source of timing available at the GPS receiver. The GPS receiver is contained in an
integrated receiver that also includes a wireless communication transceiver (112), but does not have access to an accurate source of
absolute time information. The wireless transceiver communicates through a wireless network (150) to a server (121). The GPS
receiver measures satellite pseudoranges and uses the wireless communication transceiver to send the pseudoranges to the server.
The server fits the pseudoranges to a mathematical model on which the GPS receiver position and the absolute time are unknown
parameters. The server then computes a position and absolute time that best fit the model, thus yielding the correct position for the
GPS receiver, and the absolute time at which the pseudorange measurements were made.
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