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1 Plaintiff InfoGation Corp. ("InfoGation" or "Plaintiff'), for its First Amended 

2 Complaint against HTC Corporation and HTC America, Inc. ( collectively, "HTC" 

3 or "Defendants"), demands a trial by jury and alleges as follows: 

4 NATURE OF ACTION 

5 1. This is an action for infringement of U.S. Patent No. 9,528,843 ("the 

6 '843 patent"). The '843 patent is based on inventions of Qing Kent Pu and Hui 

7 Henry Li. 

8 PARTIES 

9 2. InfoGation is a corporation under the laws of the state of Delaware, 

10 with its principal place of business at 12250 El Camino Real, Suite 116, San Diego, 

11 California 92130. 

12 3. On information and belief, Defendant HTC Corporation is a 

13 corporation organized under the laws of Taiwan, Republic of China, with a principal 

14 place of business at No. 23, Xinghua Road, Taoyuan District, Taoyuan City 330, 

15 Taiwan, Republic of China. 

16 4. On information and belief, Defendant HTC America, Inc. is a 

1 7 corporation organized under the laws of Washington, with a principal place of 

18 business at 308 Occidental Avenue South, Suite 300, Seattle, Washington 98104. 

19 5. Joinder is proper under 35 U.S.C. § 299. The allegations of 

20 .infringement contained herein are asserted against the Defendants jointly, severally, 

21 or in the alternative arise, at least in part, out of the same series of transactions or 

22 occurrences relating to Defendants' manufacture, use, sale, offer for sale, and 

23 importation of the same accused products. On information and belief, Defendants 

24 are part of the same corporate family of companies, and the infringement allegations 

25 herein arise at least in part from Defendants' collective activities with respect to 

26 Defendants' accused products. Questions of fact common to Defendants will arise 

27 in the action, including questions relating to the structure and operation of the 

28 1 
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1 accused products and Defendants' conduct in infringing and/or inducing 

2 infringement of the '843 patent. 

3 JURISDICTION AND VENUE 

4 6. This Court has subject matter jurisdiction over this matter pursuant to 

5 28 U.S.C. §§ 1331 and 1338(a). 

6 7. Venue is proper in this District under 28 U.S.C. §§ 1391(c) and 

7 1400(b ). Plaintiffs principal place of business resides within this judicial district. 

8 Moreover, HTC has transacted business in this District and has committed acts to 

9 infringe and/or induce infringement of the '843 patent in this District. 

10 8. HTC is subject to this Court's specific and general personal jurisdiction 

11 pursuant to due process and/or the California Long Arm Statute, due at least to its 

12 substantial business in this forum, including: (i) performing at least a portion of 

13 those acts constituting infringement and/or induced infringement alleged herein; and 

14 (ii) regularly doing or soliciting business, engaging in other persistent courses of 

15 conduct, and/or deriving substantial revenue from goods and services provided to 

16 individuals in California and in this District. Moreover, Defendant HTC America, 

17 Inc. has registered with the California Secretary of State to conduct business in 

18 California. 

19 THE PA TENT-IN-SUIT 

20 9. On December 27, 2016, the United States Patent and Trademark Office 

21 duly and legally issued the '843 patent, entitled "Mobile Navigation System 

22 Operating With a Remote Server," naming Qing Kent Pu and Hui Henry Li as 

23 inventors. A true and correct copy of the '843 patent is attached hereto as Exhibit 

24 A. 

25 

26 

27 

28 

{K&K.02074971} 

10. Plaintiff is the owner of all right, title, and interest in the '843 patent. 

11. Each claim of the '843 patent is valid and enforceable. 

2 

FIRST AMENDED COMPLAINT 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.23   Page 3 of 31



1 

2 

FACTUAL ALLEGATIONS 

12. InfoGation is a pioneer in the development of on-board and handheld 

3 vehicle navigation solutions. InfoGation produces vehicle-based turn-by-turn 

4 driving directions with accurate voice guidance, real-time travel content, and 

5 communications integration solutions for the automotive, trucking, commercial fleet 

6 and consumer industries. In conjunction with Microsoft and Clarion, InfoGation 

7 created the first in-car computing device, the AutoPC, which was powered by 

8 Microsoft's Windows CE for Automotive operating system. InfoGation also 

9 licensed its software platform to the Hertz rental car company for the latest Hertz 

10 NeverLost navigation devices as well as to Rand McNally for the IntelliRoute 

11 navigation software for its consumer, recreational vehicle, and truck/fleet product 

12 1ines. InfoGation and HTC are currently adverse parties in a pending action in this 

13 Court, Case No. 3:16-cv-01902-H-JLB, regarding infringement of U.S. Patent No. 

14 6,292,743, of which the '843 patent is a continuation. 

15 13. The '843 patent was developed by Dr. Qing Kent Pu, President, CEO, 

16 and Founder of InfoGation, along with Dr. Hui Henry Li. The '843 patent is 

17 directed to a method for navigation in a mobile device integrated with phone 

18 functions, whereby a current location of the mobile device is displayed on an 

19 electronic map that is generated locally in the mobile device; an inquiry for a 

20 destination is accepted from a user; communication is made with a server over a 

21 wireless data network; an inquiry including the current location and destination is 

22 sent to the server; routing data in a plain text description using pre-defined generic 

23 terms is received from the server; a route from the current location to the destination 

24 is reconstructed from the routing data by interfacing with local mapping data; and 

25 the route is displayed on a display screen, with the route highlighted on the 

26 electronic map and with the electronic map automatically updated to indicate the 

27 mobile device is travelling. 

28 3 
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1 14. Upon information and belief, certain HTC products, including but not 

2 limited to the HTC 10, HTC Amaze, HTC Amaze 40, HTC Aria, HTC ChaCha, 

3 HTC Desire, HTC DROID DNA, HTC Droid Incredible, HTC Evo, HTC Explorer, 

4 HTC First, HTC Google Nexus One, HTC Hero, HTC Incredible, HTC Inspire, 

5 HTC Legend, HTC Merge, HTC One, HTC Primo, HTC Rezound, HTC Rhyme, 

6 HTC Sensation, HTC Status, HTC ThunderBolt, HTC Vivid, and HTC Wildfire 

7 smartphone product lines (the "Accused Products"), embody and/or practice the 

8 invention of at least one claim of the '843 patent. 

9 15. Each of the Accused Products performs navigation in a mobile device 

10 "integrated with phone functions. Specifically, each of the Accused Products is a 

11 smartphone running the Android operating system and can connect to a Google 

12 Maps navigation server for providing navigation. 

13 16. Each of the Accused Products displays a current location of the mobile 

14 device on an electronic map that is generated locally in the mobile device. 

15 1 7. Each of the Accused Products accepts an inquiry for a destination from 

16 a user, and where the accepting of the inquiry includes receiving an initial portion of 

1 7 the destination and completing the destination automatically without requiring the 

18 user to enter a remaining portion of the destination. 

19 18. Each of the Accused Products communicates with a server over a 

20 wireless data network. 

21 19. Each of the Accused Products sends an inquiry including the current 

22 location and destination to the server, and where the inquiry also includes a 

23 preference defined by the user. 

24 20. Each of the Accused Products receives routing data from the server in a 

25 plain text description using pre-defined generic terms, and where that routing data is 

26 in a format acceptable to other navigation devices from different vendors, each 

27 running local mapping database software. 

28 4 
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1 21. Each of the Accused Products reconstructs a route from the current 

2 location to the destination from the routing data by interfacing with local mapping 

3 data. 

4 22. Each of the Accused Products displays the route on a display screen, 

5 with the route highlighted on the electronic map and with the electronic map 

6 automatically updated to indicate that the mobile device is travelling. 

7 23. HTC does not have a license to the '843 patent and is not otherwise 

8 authorized to practice and/or promote the practice of the inventions claimed under 

9 the '843 patent. 

10 COUNT I 

11 INFRINGEMENT OF U.S. PA TENT NO. 9,528,843 

12 24. Plaintiff repeats, realleges, and incorporates the allegations of 

13 paragraphs 1-23 as if set forth fully herein. 

14 25. HTC has directly infringed, and continues to directly infringe, at least 

15 claims 1, 2, 5, 7, 10 and 11 of the '843 patent in violation of 35 U.S.C. § 271(a), 

16 either literally or under the doctrine of equivalents, through its unauthorized use of 

1 7 the Accused Products. 

18 26. On information and belief, HTC has had actual and/or constructive 

19 knowledge of the existence of the '843 patent since no later than the date upon 

20 which it received service of this Complaint. With knowledge of the '843 patent, 

21 HTC has indirectly infringed, and continues to indirectly infringe, at least claims 1, 

22 -2, 5, 7, 10 and 11 of the '843 patent under 35 U.S.C. § 27l(b) through the active 

23 inducement of direct infringement by intending to encourage, and in fact 

24 encouraging, without authority, its customers to use the Accused Products in a 

25 manner infringing the '843 patent. On information and belief, HTC and/or its 

26 distributors or representatives have sold or otherwise provided the Accused Products 

27 to third parties, such as HTC's customers; and HTC's customers, on information and 

28 5 
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1 belief, have used and continue to use the Accused Products in a manner that directly 

2 infringes at least claims 1, 2, 5, 7, 10 and 11 of the '843 patent. 

3 27. Moreover, HTC specifically intends for and encourages its customers 

4 to use their products in violation of the '843 patent by, for example, marketing and 

5 selling the Accused Products with capabilities that embody the inventions claimed 

6 in the '843 patent in a manner to encourage, and which does encourage, its 

7 customers to use the same in a manner that directly infringes the '843 patent. For 

8 example, HTC has promoted and readily made available for download Google® 

9 maps navigation software for use on its mobile smartphones, via HTC's website at 

10 http://www.htc.com/us/apps/google-maps/, a screen capture of which ( as retrieved on 

11 March 14, 2017) is displayed here below: 

12 
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1 

2 In fact, the Google® maps navigation software is preloaded on many, if not most, of 

3 HTC's smartphones. HTC has further provided customers with user guides that set 

4 forth instructions for using Google® maps navigation software in a manner 

5 infringing the '843 patent when used on HTC's smartphones. Such instructions 

6 have been provided, for example, on pages 50-53 of HTC's "Your HTC FirstTM 

7 User guide" (as retrieved on March 14, 2017), as available at: 

8 http://dl4.htc.com/web materials/Manual/HTC First/HTC First ATT User Guide 

9 .pdf? ga=l.67463697.1222868368.1489163930; 

10 and on pages 110-113 ofHTC's "Your HTC Amaze 4G User guide" (as retrieved on 

11 March 14, 201 7), as available at: 

12 http://dl4.htc.com/web materials/Manual/HTC Amaze 4G/Amaze 4G TMUS U 

13 ser Guide.pdf? ga=l.22531899.1222868368.1489163930. 

14 28. Upon information and belief, HTC has performed the acts that 

15 constitute inducement of infringement with the knowledge or willful blindness that 

16 the acts induced thereby would constitute direct infringement by its customers. 

17 29. HTC's conduct in infringing and/or inducing infringement has been 

18 without the express or implied license of the '843 patent. 

19 30. Plaintiff has been damaged by HTC's conduct in infringing and/or 

20 inducing infringement of the '843 patent. 

21 PRAYER FOR RELIEF 

22 WHEREFORE, Plaintiff respectfully requests that the Court enter judgment: 

23 (a) That HTC infringes and/or induces others to infringe one or more 

24 claims of the '843 patent; 

25 (b) That Plaintiff is entitled to monetary damages in an amount to be 

26 determined by the jury; 

27 

28 7 
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1 ( c) That this case is exceptional, justifying an award to the Plaintiff of 

2 attorneys' fees and costs incurred in this action, pursuant to 35 U.S.C. § 285; 

3 ( d) Awarding Plaintiffs prejudgment interest and costs pursuant to 3 5 

4 U.S.C. § 284; and 

5 ( e) Granting Plaintiff such other and further relief as the Court deems 

6 proper. 

DEMAND FOR JURY TRIAL 7 

8 Pursuant to Federal Rule of Civil Procedure 38, Plaintiff demands trial by jury 

9 on all issues so triable in this case. 

10 

11 DATED: April 14, 2017 
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1 PROOF OF SERVICE 

2 The undersigned hereby certifies that a true and correct copy of the above and 

3 foregoing document has been served on April 14, 201 7, to all counsel of record who 

4 are deemed to have consented to electronic service via the Court's CM/ECF system 
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c12) United States Patent 
Pu et al. 

(54) MOBILE NAVIGATION SYSTEM 
OPERATING WITH A REMOTE SERVER 

(71) Applicant: lnfoGation Corporation, Cupertino, 
CA (US) 

(72) Inventors: Kent Qing Pu, San Diego, CA (US); 
Hui Henry Li, San Diego, CA (US) 

(73) Assignee: lnfogation Corporation, San Diego, 
CA (US) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by O days. 

This patent is subject to a tem1inal dis
claimer. 

(21) Appl. No.: 14/826,880 

(22) Filed: 

(65) 

Aug. 14, 2015 

Prior Publication Data 

(63) 

(51) 

US 2015/0354977 Al Dec. 10, 2015 

Related U.S. Application Data 

Continuation of application No. 14/094,740, filed on 
Dec. 2, 2013, now Pat. No. 9,109,912, which is a 
continuation of application No. 13/492,901, filed on 
Jun. 10, 2012, now Pat. No. 8,600,664, which is a 
continuation of application No. 09/935,463, filed on 
Aug. 22, 2001, now Pat. No. 8,200,426, which is a 
continuation of application No. 09/227,331, filed on 
Jan. 6, 1999, now Pai. No. 6,292,743. 

Int. Cl. 
GOlC 21/36 
GOlC 21134 
I-I04W 4102 
GOlC 21/26 
G08G 1/0968 

(2006.01) 
(2006.01) 
(2009.01) 
(2006.01) 
(2006.01) 

(52) U.S. CJ. 
CPC ............. GOlC 21/362 (2013.01); GOlC 21/26 

=@=Jo 
~IWll 

I IIIII IIIIIIII Ill lllll lllll 111111111111111 lllll lllll lllll 111111111111111111 
US009528843B2 

c10) Patent No.: US 9,528,843 B2 
*Dec. 27, 2016 (45) Date of Patent: 

(2013.01); GOlC 2113415 (2013.01); GOlC 
21/3453 (2013.01); GOlC 21/3484 (2013.01); 

GOlC 21/3617 (2013.01); GOlC 2113626 
(2013.01); G08G 1/096811 (2013.01); G08G 

1/096838 (2013.01); G08G 1/096861 
(2013.01); G08G 1/096883 (2013.01); I-l04W 

4102 (2013.01) 
(58) Field of Classification Search 

CPC .............. GOlC 21/362; GOlC 21/3415; GOlC 
21/3625; GOlC 21/3617; GOlC 21/3484; 

GOlC 21/26; GOlC 21/3453; H04W 4/02; 
G08G 1/096811; G08G 1/096838; G08G 

1/096861; G08G 1/096883 
USPC ................... 701/411, 420, 533; 340/990, 8.1 
See application file for complete search history. 

~0 ~~nK~C~d 

U.S. PATENT DOCUMENTS 

6,108,631 A * 8/2000 Ruhl .................. GOlC 21/3608 

* cited by examiner 

Primary Examiner - Marthe Marc-Coleman 
(74) Attorney, Agent, or Firm -Joe Zheng 

(57) ABSTRACT 

340/989 

A client navigation system establishes a wireless coru1ection 
to a navigation server on a computer network. The client 
requests a route by uploading start and destination specifi
cations. The server calculates an optimal route based on 
real-time data available on the network. ·A generic natural 
language description is used to specify the optimal route 
downloaded to the client. The natural language description 
is a plain text description for each link using pre-defined 
generic tenns. The client interprets the route, interfaces with 
the local mapping data and reconstructs the optimal route. 
The route is subsequently displayed and highlighted on the 
client. 

18 Claims, 10 Drawing Sheets 

@ 
116 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.32   Page 12 of 31



4=>10 
SATHUTE 

102 

+110 
/SATHUTE 

;ii 

"' I ii' ~I 
~ J ,g 

# tffe 
.~ I I I 

~ 

INTERNET 

112 

BASE STATION 

Fig1 

@116 
A 

l 114 

mmm~ 
llllll!l! l!!llllll 
l!UIIIU 111111111 

SERVER 

1 
us~ m 

PROFILE 

-r' 
[J 108 

d . . 

00 . 
~ 
~ 
~ 
~ = ~ 

0 
('I) 

~ 
N 
;-l 
N 
0 ..... 
0\ 

rn =('I) 

~ 
..... 
0 
~ ..... 
0 

c 
00 

~ 
UI 
N 

.... oo 
00 
~ 
~ 

~ 
N 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.33   Page 13 of 31



U.S. Patent Dec. 27, 2016 Sheet 2 of 10 US 9,528,843 B2 

102 

214 212 
I i 

:[(Jv21e 

206 
/ 

GPS 
RECEIVER 

NAVIGATION 
COMPUTER 

204 

MAP DISPLAY 
209 """"-. SOFTWARE 

l 219 

~ 
,,. ' 208 '"'-. "- -"' 

MAPPING 
DATABASE 

..... ...A' 

Fig. 2 

WIRELESS 
TRANSCEIVER 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.34   Page 14 of 31



U.S. Patent 

308 

DISPLAY ROUTE 
ON O!SPI.AY 

SCREEN 

Dec. 27, 2016 Sheet 3 of 10 US 9,528,843 B2 

306 302 
ROUTE 

WEB SERVER MAP DATA 
INTERFACE 

RECONSTRUCT!ON (BROWSER-LIKE CODE} 

208 

USER INPUT 
MAPPING 
DATABASE 

Fig. 3 

502 
I 

START/END ROUTE DESIGNATIONS 

UNK1 

LINK2 

• • • 
UNKN 

r 508 

SEA WORLD DRIVE, SAN DIEGO, CA 
{HEADING 90 DEG.} TO 

SOUTH RODEO DRIVE, BEVERLY HILLS, CA 

INTERSTATE 8 90 DEG. 1.4 MILES 

. INTERSTATE 5 0 DEG. 127.3 MILES 

SANTA MONICA (HIGHWAY 2) 45 DEG. 2.9 
MILES 

SOUTH RODEO DRIVE 180 DEG.1 MILE 

Fig. 5 

304 

V 504 

V 

v 
505a 

505b 

V 505n 

-
-
-
--
-

510 

515 

518 

520 

114 

SERVER 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.35   Page 15 of 31



U.S. Patent 

Fig. 4 

406 

408 

410 

412 

414 

416 

418 

Dec. 27, 2016 Sheet 4 of 10 

CONNECT WITH SERVER 

USER INPUTS START AND STOP DATA IN 
ACCORDANCE WITH REQUEST BY SERVER 

SERVER CONNECTS WITH OTHER DATABASES IF 
NECESSARY TO OBTAIN REAL-TIME INFORMATION 

US 9,528,843 B2 

·SERVER OPTlONALLY REQUESTS OR READS USER 
PREFERENCES TO 8E USED IN CALCULATING ROUTE 

SERVER CALCULATES OPTIMAL ROUTE BASED ON 
REAL~TIME INFORMATIONt USER PREFERENCES 

AND OTHER CRITERIA AS NECESSARY 

SERVER FORMATS ROUTE IN ACCORDANCE 
WITH NATURAL LANGUAGE SPECIFICATION 

SERVER DOWNLOADS ROUTE TO CLIENT 

CLIENT INTERPRETS ROUTING DATA AND QUERIES 
MAPPING DATABASE TO RECONSTRUCT ROUTE 

ROUTE IS DISPLAYED ON DISPLAY SCREEN 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.36   Page 16 of 31



U.S. Patent Dec. 27, 2016 Sheet 5 of 10 

Fig. 6 

FINO STARTING POINT (i.e. FROM PREPROGRAMMED 
USER INFORMATION, GPS, USER INPUT, ETC.) 

READ NEXT UNK (NEXT TURN STREET NAME, TURN TYPE) 

FOLLOW CURRENT ROAD IN DIRECTION lNDlCATED 

608 
YES 

NO 

GET NEXT CROSS STREET ALONG CURRENT 
STREET FROM ON BOARD DATABASE 

NO 

ADD MAP INFORMATION TO 
RECONSTRUCTED ROUTE 

NO 
616 

MAKE TURN AS INDICATED IN LINK INFORMATION 

610 

US 9,528,843 B2 

602 

604 

606 

618 

HIGHLIGHT MAP 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.37   Page 17 of 31



U.S. Patent Dec. 27, 2016 Sheet 6 of 10 US 9,528,843 B2 

• v703 • • 

709~

1

~ 

~705 
SACRAMENTO 

SANOlEGO 

SAN FRANCISCO 

707~ SANJOSE 

Fig. 7A • • • 
Fig. 7B 

~712 

~714 

~716 

~718 

~720 

Fig. 7C 

702 
704 

706 

708 

710 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.38   Page 18 of 31



U.S. Patent Dec. 27, 2016 Sheet 7 of lO 

Fig. BA 

SELECT NEXT LEVEL (MORE 
ACCURATE) SE1 Of OIV!SION LINES 

NO 

814 

DIGHIZE TIME ZONE OIVIS!ON UNES 

CAlCUlATE THREE $HS Of TlMl: ZONE D!VlS!ON UNES 
HAVING THREE lfVElS Of AC(URACY. STORE AS 

POLYGONS OEFINEO BY lATITUDE AND LONGITUDE 
COORDINATES 

OBTAIN POSITION READING FROM GP$ lN TERMS 
OF lATITUDE AND tONGITUOE 

COMPARE POSITION WllH HlGHESl LfVH (LEAST 
ACCURATE) SET OF D!VlSION UNES 

YES 

YES 

OlANii ~ME ZONE 

YES 
t 

@ 

818 

!. 

US 9,528,843 B2 

804 

806 

808 

810 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.39   Page 19 of 31



U.S. Patent 

Fig. 88 

Fig. 9 

Dec. 27, 2016 Sheet 8 of 10 

GET CURRENT GMT DATA FROM GPS 

GET CURRENT TIME ZONE INFORMATION 

CONVERT GMT TO LOCAL TlME IN ACCORDANCE 
WITH CURRENT TIME ZONE ANO DAYLIGHT 

SAVINGS, IF APPLICABLE 

RESET TlME ON MOBILE COMPUTER SYSTEM 

US 9,528,843 B2 

904 

800 

908 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.40   Page 20 of 31



U.S. Patent Dec. 27, 2016 Sheet 9 of 10 US 9,528,843 B2 

1002 

1004 

Fig. 10A 

1006 

1008 

Fig. 10B 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.41   Page 21 of 31



U.S. Patent Dec. 27, 2016 Sheet lO of lO US 9,528,843 B2 

1104 

PARSE TELEPHONE NUMBER FOR AREA CODE AND LOCAL 
EXCHANGE CODE (OR COUNTRY CODE, CITY CODE, ETC.) 

QUERY DATA BASE FOR T!ME ZONE 
INFORMATION CORRESPONDING 

TO PARSED DATA 

OBTAIN CURRENT TIME IN GMT 

ADJUST CURRENT TIME IN GMT TO 
CALLED PARTY'S LOCAL TIME 

DISPLAY CALLED PARTY'S LOCAL TIME 

Fig. 11 

1106 

1108 

1110 

1112 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.42   Page 22 of 31



US 9,528,843 B2 
1 

MOBILE NAVIGATION SYSTEM 
OPERATING WITH A REMOTE SERVER 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This is a continuation of U.S. application Ser. No. 14/094, 
740, entitled "Mobile navigation system operating with a 
remote server", filed on Dec. 2, 2013 and now U.S. Pat. No. 
9,109,912, which is a continuation of U.S. application Ser. 
No. 13/492,901, entitled "Method and apparatus for GPS 
services based on client and server architecture", filed Jun. 
10, 2012 and now U.S. Pat. No. 8,600,664, which is a 
continuation of U.S. application Ser. No. 09/935,463, 
entitled "Method and apparatus for determining a time zone 
in GPS devices", filed Aug. 22, 2001 and now U.S. Pat. No. 
8,200,426, which is a continuation of U.S. application Ser. 
No. 09/227,331, entitled "Mobile navigation system", filed 
Jan. 6, 1999 and now U.S. Pat. No. 6,292,743. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to mobile naviga

tion system and apparatus, and more particularly to a dis
tributed navigation system having a wireless connection to 
a server for calculating optimal routes using real-time data. 

2. Related Art 
In recent years, navigation systems, in which automobiles 

2 
real-time infonnation including current traffic conditions 
and the like. The server gathers the requested information 
and uploads the data to the client. 

In this fashion, the MONET system, and other similar 
5 current systems, provide information and/ or services to 

users in real-time. This infonnation and/or services include 
real-time traffic data, road restrictions, email services, news, 
sports, and weather reports, points-of-interest data, and 
emergency information such as police, hospital and roadside 

10 assistance. These current systems also typically allow the 
user to download pictures of cmrent traffic conditions, points 
of interest and the like. 

In these current systems, all geographical data transmitted 
by the server is in a propriety fonnat. That is, downloaded 

15 information used to describe geographical data, such as 
point-of-interest addresses and detailed map data, includes 
data points, indices and the like that are specific to the 
particular mapping database used on the client. 

Accordingly, the client navigation system must have a 
20 particular pre-defined mapping database installed in order to 

work with the server. In some cases, the mapping database 
used by the client and server must be identical. If there is a 
mismatch between the expected mapping database and the 
actual mapping database used on the client, the client cannot 

25 properly interpret the geographical data downloaded from 
the server and the system will fail to operate. 

Accordingly, customers using these current systems must 
obtain the latest version of the mapping database software 
available. This presents a major burden for customers and 

30 manufacturers alike due to the high frequency in which these 
databases must be updated. 

are equipped with a navigational computer that includes a 
display screen, an input means such as a keypad or a remote 
control, and a storage means such as a CD, have become 
popular. Geographical map and routing data is typically 
stored on the CD. The map database on the CD can have 
various levels of detail. At the very least, the map database 
includes geographical information at the major road level. 
Additional details that can be included are minor roads, turn 
restrictions, one-way streets, highway ramp configurations, 
hotel, restaurant and other business information, traffic his
tory, emergency facility locations and the like. The map 40 

databases with routing infonnation are referred to as navi
gable map data or tum-by-turn data. The levels of detail 
stored on such databases depend on product and marketing 
factors, including cost and demand, as well as the physical 
storage capacity limitations. 

In addition, the data downloaded by the client generally 
requires high bandwidth communication channels due the 
shear volume of data transmitted by these current systems. 

35 Such high bandwidth CD11lllllU1ication channels are expen
sive and may not be readily available in all areas. It would 
be desirable to develop a system that requires lower band
width col1lllnui.ication channels than that required by these 
current systems. 

Another problem with the current systems outlined above 
is that the client must include sophisticated algorithms for 
calculating optimal routes. In addition, these route-calculat
ing algorithms in the client must be updated in accordance 
with current services and options available on the server. For 

45 example, if the server were updated to provide a new or 
modified feature to the client, the client must be specifically 
customized to support the new or modified feature. Thus, a 
very close coordination between the software installed on 
the server and the software installed on the clients must be 

Such navigation systems are stand-alone devices that rely 
completely on data stored on the local storage device for 
geographical and other infonnation. Thus, the capacity of 
the storage device becomes a limiting factor as to how much 
information is available to users. In addition, users must 
update their mapping databases frequently to stay current. 
Typically, the cost of mapping databases increase with the 
amount of details provided thereon. 

50 maintained. This creates an additional econoni.ic burden for 

It would be desirable to have a navigation system that 
provides current information to users without the need to 55 
update their local databases whenever changes occur. In 
addition, it would be desirable to include real-time infor
mation such as traffic, weather and road conditions and the 
like for detcnnining optimal routes. Further, it would be 
desirable to increase the level of details provided by current 60 

navigation systems without requiring expensive databases 
and/or databases that are beyond the capacity of the local 
storage device. 

A cmrent system, which connects to on-line servers in 
real-time, is Toyota's MONET navigation system imple- 65 

mented in Japan. The MONET system establishes a con
nection to the server that is responsive to requests for 

customers. 
Another problem with the current systems is that the 

proprietary server caimot be used with navigation systems 
and mapping databases provided by other manufacturers. As 
stated, using current systems, client software must be fre
quently customized and very specific mapping software 
must be used. It would be desirable to have a navigation 
system that can be easily adapted to work with a variety of 
mapping software and navigational systems. 

SUMMARY OF THE INVENTION 

The present invention alleviates many of the failings of 
the prior art. One advantage of the present invention is that 
it alleviates the need to have specific pre-defined tum-by
turn mapping databases installed on the client. The present 
invention cai1 be used with any mapping database installed 
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on the client navigation system. In addition, the level of 
detail necessary for the client-installed mapping database is 
minimal. 

Another advantage of the present invention is that the 
client navigation system can be made much less complex 5 

than those used in current systems. A feature of the present 
invention is that the server performs routing generation on 
behalf of the client. Tiie routing generation takes all real
time variables into account, as well as nser preferences and 
the like. Accordingly, the present invention alleviates the lO 

need to install sophisticated and expensive routing algo
rithms and/or complex hardware components on the client 
that are used to perfonn local routing calculations. In many 
cases, the role of the client system can be limited to 15 
displaying routes generated by the server. 

Another advantage of the present invention is that it does 
not require software changes on the client navigation sys
tems whenever the server provides new and/or modified 
features. All enhancements to the services provided by the 20 

server are independent from the software installed on the 
client. 

Another advantage of the present invention is that it 
alleviates the need for users to update their mapping data
base whenever a new version is available. A feature of the 25 

present invention is that the server is hardware and software 
independent from the client. In this fashion, navigation 
systems from any vendor can be easily adapted to work with 
the server of the present invention. 

Another feature of the present invention is that is uses a 30 

natural language to describe optimal routing infonnation 
that can be interpreted by a variety of clients with minimal 
software additions. An advantage of the present invention is 
that low bandwidth conummication channels can be used to 35 
download the information from the server to the clients. A 

4 
fashion, the database software used on the server is com
pletely hardware and software independent from that used 
on the client. 

In one embodiment of the present invention, an enhanced 
user-interface data-entry feature is provided. This "auto 
complete" feature anticipates data being entered by users to 
minimize the data-entry process. This feature is especially 
useful in an automobile navigation system due to the inher
ent difficulty in entering data while driving. 

In another embodiment of the present invention, the 
current time zone is derived from the current GPS position. 
This information is used to set the clock. on the navigation 
system to a highly accurate local time. In addition, this 
feature avoids the problem found in current systems that do 
not update local clocks. 

In another embodiment of the present invention, maps are 
automatically scrolled on the display screen so that a rep
resentation of the automobile always points to the right or to 
the left. This enhanced user-interface feature provides a 
more efficient display allowing for more look-ahead space 
on displays that are wider than they are tall. 

In another embodiment of the present invention, a tele
phone coupled with the navigation system automatically 
displays the current local time for a called party, even if the 
called party is in a foreign country. The dialed number is 
used to query a local database for providing local time 
information for the called party. 

Further features and advantages of the invention, as well 
as the structure and operation of various embodiments of the 
invention, are described in detail below with reference to the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE FIGURES 

further advantage of the present invention is that the natural The present invention is described with reference to the 
language routing descriptions can be highly compressed to accompanying drawings, wherein: 
thereby reduce the already low bandwidth requirements of FIG. 1 depicts an operational envirolllllent according to an 
the wireless communication channels. 40 embodiment of the present invention; 

A generic natural language description is used to specify FIG. 2 is a block diagram depicting details of the navi-
optimal routing information that is transmitted from the gation system according to an embodiment of the present 
server to the client. The natural language description is invention; 
completely independent from the local mapping database FIG. 3 is a block diagram depicting some of the functional 
software used on the clients, and can therefore be used in 45 components of the navigation system in accordance with an 
conjm1ction with any type of mapping database software. embodiment of the present invention; 

TI1e client navigation system establishes a wireless con- FIG. 4 is a flowchart that depicts a process that can be 
nection to the server via cellular telephone technology or the used in an embodiment of the present invention; 
like. Once c01mected, the client requests a specific route by FIG. 5 is a block diagram describing a natural language 
uploading start and stop specifications to the server. The 50 format that can be used to specify route in accordance with 
server independently calculates an optimal route for the user an embodiment of the present invention; 
based on real-time and current data available to the server, FIG. 6 is a flowchart depicting a process that can be used 
as well as user preferences or the like. to implement the map reconstruction feature in accordance 

TI1e routing information is fonnatted· using a natural with an embodiment of the present invention; 
language specification in accordance with each specific 55 FIGS. 7A, 7B and 7C are block diagrams depicting an 
embodiment of the present invention. Generally this speci- enhanced user-interface feature for data-entry in accordance 
fl.cation includes a plain text description for each link in the with an embodiment of the present invention; 
route using pre-defined generic tem1s such as road names FIG. SA is a flowchart depicting a process that can be used 
and turning directions. The client interprets this routing data to implement an enhanced feature for determining current 
and interfaces with the local mapping database to recon- 60 time zone information in accordance with an embodiment of 
slruct, in the fonnat required by the client, the optimal route the present invention; 
from the natural language description. TI1is is accomplished FIG. SB is a depicts three sets of time zone division lines 
by using a mapping reconstruction algorithm stored on the ranging in accuracy from course to medium to fine in 
client. accordance with an embodiment of the present invention; 

Once the route is reconstructed, it is displayed on the 65 FIG. 9 is a flowchart depicting a process that can be used 
display screen on the client navigation system, using what- to calibrate a real-time clock in the navigation computer 204 
ever mapping data base is present on the client. In this in accordance with an embodiment of the present invention; 
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FI GS. 1 OA and 10 B depict a navigational mapping system 
display in accordance with an embodiment of the present 
invention; and 

FIG. 11 is a flowchart depicting a process that can be used 
to in1plement the current time reporting feature of the 
present invention. 

In the figures, like reference numbers generally indicate 
identical, fi.mctionally similar, and/or structurally similar 
elements. The figure in which an element first appears is 
indicated by the leftmost digit(s) in the reference number. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 depicts an operational environment according to an 
embodiment of the present invention. A navigational system 
102 is installed in a mobile tmit such as an automobile 104. 
In one embodiment, the navigation system 102 receives data 
from Global Positioning System (GPS) satellites 110 for 
tracking purposes. A minimum munber of three satellites is 
needed to obtain accurate readings. As described below, the 
connection to the GPS satellites 110 is an optional compo
nent of the navigation system 102 according to the present 
invention. 

T11e navigation system 102 has the capability for wireless 
communications. In this example, one use of the wireless 
communication feature is to connect the navigation system 
102 with a computer network, such as the Internet 118. The 
wireless conummication feature of the present invention is 
also used for providing standard telephony ftu1ctions. 

Iii one example, cellular technology is used to implement 
the wireless communication feature of the present invention. 

6 
Details of the navigational system 102 are depicted in 

FIG. 2. Specifically, the navigation system comprises a 
navigation computer 204, a mapping database 208, a display 
screen 212, a keypad input device 214, a speech interface 

5 218, a GPS receiver 206, a wireless transceiver 202 and a 
telephony device 210. 

Note that these components, such as the GPS receiver 206 
and/or the wireless transceiver 202 may be imbedded within 
the navigation computer 102. Alternatively, such compo-

10 nents may be implemented as discrete external devices 
coupled to the navigation computer 102 through external 
ports, such as RS-232, SCSI, USB ports or the like. 

15 

Any type of general or special purpose computer system 
can be used to implement the navigation computer 204. 
Typically the navigation computer 204 includes a CPU, local 
working memory, or RAM, non-volatile program memory, 
or ROM, and some fonn of non-volatile external memory 
such as a CD storage system or the like. An example of a 
general-purpose computer system that can be used in an 

20 embodiment of the present invention is a Clarion Auto PC 
manufactured by Clarion Corporation of America. 

The display screen 212 is used to display output from the 
navigation computer 204. For example, geographical maps 
from the mapping database 208 are displayed on the display 

25 screen 212. In this example, the display screen 212 is a 
liquid crystal display that conforms to the Auto PC platfonn 
specification maintained by Microsoft Corporation. In this 
example, using the Auto PC platform specification, the 
navigation system 102 fits into a standard 1-DIN unit in the 

30 dash of an automobile 104. In accordance with this example 
standard, the display screen 212 is 256 pixels wide by 64 
pixels tall. An improved method for displaying a naviga
tional mapping system on such a display is described in 
detail below with reference to FIGS. lOA and lOB. 

The keypad device 214 is coupled to the navigation 
computer 204 and is used for inputting data. For example, 
start and stop designations for a desired navigational route 
are input into the navigation computer 204 via the keypad 
214. An improved method for efficiently inputting data into 

In FIG. 1, the base station 106 and the mobile switching 
office 108 represent a portion of a typical cellular network. 35 

T11e base station 106 sends and receives radio signals to and 
from the navigation system 102. The mobile switching office 
108 is coupled to the base station 106 via standard telecom
munication transmission lines. Likewise, the mobile switch
ing office 108 is coupled to the public switched telephone 
network 112 via standard telecommunication transmission 
lines. The public switched network 112 is coupled to the 
Internet 118 via a point-of-presence, which is typically 
implemented using high bandwidth T3 telecommunication 
chaimels or the like. 

40 the navigation system via the keypad 214 is described in 
detail below with reference to FIGS. 7A, 7B and 7C. 

A clock 219 coupled to the navigation computer 204 
displays the local time. In one embodinwnt, the clock 219 
has a mode in which it displays the local time of a called 

45 party via the telephonic device 210. Note that in one 
embodiment, the time is displayed on the display screen 212. 
Alternatively, in another embodiment, the time is displayed 
on a display on the telephonic device 210. Alternatively, in 
yet another embodiment, the time is displayed on another 

A navigation server 114 is coupled to the Internet 118. The 
navigation server 114 is used to generate and download 
optimal routing information to the navigation system 102 in 
accordance with real-time data gathered from various pro
viders on the Internet 118, and current mapping data stored 
in the database 116, and user profile infonnation stored in 
the database 117. 

Note that the cellular network is just one example of a 
technology that can be used to implement the wireless 
cmrimunication feature of the present invention. In other 
embodiments, different types of wireless teclmology can be 
used, such as low orbit or geosynchronous orbit satellite 
conummications. In fact, any type of wireless technology 
can be used to provide the wireless c01mnunication feature 
of the present invention. 

50 display device coupled to the navigation computer 204. 
In this example, a speech interface 218 is also coupled to 

the navigation computer 204. The speech interface 218 uses 
voice recognition teclmiques to accept spoken commands 
from users for controlling the navigation computer 204. The 

55 speech interface 218 is used in a preferred embodiment to 
allow users to control the computer 204 via spoken voice 
commands for promoting safe driving conditions while 
operating the navigation system 102. 

The mapping database 208 is used to store local mapping 
60 data. As described in detail below, the local mapping data

base can be any type of mapping database supported by a 
specific implementation of the present invention. The map
ping database need ·not match the mapping database 116 

Further, the Internet 118 is used in a preferred embodi
ment of the present invention due to its wide use and 
availability. However, any type of computer network can be 
used in al temate embodiments of the present invention. As 
such, the use of the examples of a cellular network and the 65 

Internet 118 should not be construed to limit the scope and 
breadth of the present invention. 

used by the navigation server 114. 
The map display software 209 comprises methods for 

displaying, on display 212, routes reconstructed from the 
optimal routing inforn1ation provided by the server 114. 
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TI1e wireless transceiver 202 is used to send and receive 
data. between the navigation computer 204 and the naviga
tion server 114. In addition, the wireless transceiver 202 is 
used to provide standard and enhanced telephony services 
via the telephonic device 210. In one embodiment of the 5 

present invention, an enhanced telephony service that is 
provided is one that automatically displays the current time 
of day relative to a called party's location upon dialing out. 
This aspect of the present invention is described in detail 
below with reference to FIG. 11. IO 

304 to the server 114. For example, users may request a 
route to be calculated by the server 114 by inputting route 
start and stop designations. 

Route data that is calculated by the server 114 is down
loaded to the navigation computer 204 via the web server 
interface 302. The map reconstruction module 306 then 
processes the route data. In particular, the map reconstruc
tion module interprets the route data and reconstructs, in the 
format required by the map display software 209, the 
optimal route calculated by the server 114, using the local 
mapping database 208. As indicated by block 308, the 
reconstructed mapping data is displayed, by the map display 
software 209, on the display screen 214. 

The GPS receiver 206 is used to track the position, speed 
and bearing of the mobile unit 104. As is well known, the 
GPS is a collection of 24 satellites owned by the US 
Government. Other similar systems can also be used in 

15 
alternate embodiments of the present invention. One 
example of a similar system is the Russian GLONASS 
system. 

FIG. 4 is a flowchart that depicts a process that can be 
used in an embodiment of the present invention. The process 
begins with step 404, where the navigation computer 204 
establishes a co1111ection with the server 114. Once a con
nection is established, the user inputs start and destination 
parameters for a requested route. In general, the GPS and other similar systems provide 

highly accurate positioning and navigational infonnation. 20 

Currently, the US GPS comprises 24 twenty-four 
NAVSTAR GPS satelJites which orbit 12,000 miles above 
the earth and constantly transmit their individual positions as 
well as the current precise time-of~day. The current precise 
tim(!-of-day is provided by one of four highly accurate 25 

on-board atomic clocks. 

In step 408, the server connects with other databases, as 
necessary to obtain real-time infonnation that is to be used 
in calculating an optimal route for the user. For example, the 
server may connect with another server on the Internet 118 
that provides current traffic or road conditions relevant to the 
proposed route. Alternatively, such information may reside 
in one or more resources directly controlled by the naviga
tion server 114, such as the database 116, or the user profile 
117. 

GPS receivers, such as the receiver 206, listen to the 
information received from at least three satellites to deter
mine the precise location of the receiver, as well as velocity 
and bearing information (if in motion). The GPS receiver 
206 detern1ines its distance from the satellite by using the 
travel time of the radio message from the satellite 110 to the 
receiver 206. After calculating its relative position from at 
least three satellites 110, the current position is calculated 
using well known triangulation teclmiques. 

Accordingly, when the GPS receiver 206 is present, the 
navigation computer 102 uses data from the GPS to track the 
current location of the mobile m1it 104. The current location 
is overlaid on a map from the mapping database 208 and is 
displayed on the display screen 212. 

In one embodiment of the present invention, the precise 
location that is calculated by the GPS receiver 206 is used 
to detennine current time zone information. 111is infonna
tion can be used for example to set a highly accurate 
compensated local time in the navigation computer 204. 
Details of this aspect of the present invention are subse
quently described below with reference to FIGS. 8 and 9. 

FIG. 3 is a block diagram depicting some of the fi.mctional 
components of the navigation system in accordance with an 
embodiment of the present invention. The navigation com
puter 204 is provided with a web server interface component 
302. The web server interface component 302 is used to 
perform web browser-like functions for the navigation com
puter 204. As shown, the web server interface is coupled 
with the navigation server 114. This is generally accom
plished through the use of the wireless transceiver 202. 

Accordingly, the web server interface module 302 inter
prets data streams from the server for displaying display text 
and/or graphics on the display screen 214. Preferably, the 
data streams transmitted by the server 114 are in a standard 
format, such as HTML, a modified version of HTML or the 
like. In this fashion, generic web-browsing tools can be used 
to interface with the web navigation server 114 of the present 
invention. 

TI1e web server interface module 302 is also used to 
accept input 304 from the user and transmit such user input 

In any case, the Internet 118 is a preferred computer 
30 network used in an embodiment of the present invention 

because of the wide availability of infonnation offered by 
governmental, educational and commercial sources. Thus, 
depending on the specific implementation of the present 
invention, real-time data provided by the present invention 

35 can originate from the navigation server 114, or from other 
sources on the Internet 118. 

Accordingly, the knowledge base used. by the navigation 
server 114 can be local or widely distributed, depending on 
each specific implementation of the present invention. On 

40 one end of the spectrum, the navigation server 114 provides 
all of the real-time information for the mobile navigation 
system 102. On the other end of the spectrum, none of the 
real-time data is provided directly from navigation server 
114, but from other resources available on the Intemet 118. 

45 In a typical embodiment, the distribution of the know ledge 
base falls somewhere in-between these two extremes. 

In step 408, the server 114 optionally reads or requests 
user preference data for calculating the route. For example, 
the user may want to avoid toll roads, dirt roads or major 

50 highways. The server 114 can request this information from 
the user in real-time. Alternatively, such information may be 
pre-stored from previous sessions and is accessible by the 
server 114, from the database 117. Many known methods 
can be used to obtain user specific information, such as the 

55 use of cookies and the like. Such methods would be apparent 
to persons skilled in the relevant art(s ). 

In step 412, the server calculates an optimal route based 
on the start and destination data from step 406. the real-time 
data from step 408, and the user infonnation, if any, from 

60 step 410. Next, in step 414, the server 114 formats the 
routing data in accordance with a natural language specifi
cation. An example of a natural language specification that 
can be used to implement an embodiment of the present 
invention is described below with reference to FIG. 5. 

65 Next, in step 416, the server downloads the calculated 
optimal route to the navigation computer 204. Typically, this 
data is compressed prior to downloading in step 416. Upon 
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receipt of the compressed data, the client uses a decompres- A method that can be used by the map reconstrnction 
sion algorithm to expand the data to its original text format. module 306 to reconstrnct the route (as shown in step 418 
The textual nature of the natural language specification of from FIG. 4) will now be described with reference to FIG. 
the present invention provides for highly compressible rout- 6. The map reconstruction process 600 begins with step 602. 
ing data to thereby reduce bandwidth requirements for the s In step 602, the process finds the starting point of the route. 
wireless connection. Typically, this starting point is listed in the first entry 504 in 

In step 418, the client interprets the routing data, queries the natural language description 502. It should be noted that 
the mapping database 208, and reconstructs the optimal there are many ways in which to specify a start location. For 
route in terms that are native to the mapping database 208 example, in one embodiment, the start location is specified 
and/or the map display software 209. In step 420 the route 10 in accordance with the current GPS location. In another 
is displayed, by the map display software 209, on the display embodiment, the start location is specified by specific user 
screen 212, as indicated by block 308. input. In yet another embodiment, preprogrammed user 

FIG. 5 is a block diagram describing a natural language information, such as a home or work address is stored in 
format that can be used to specify routes in accordance with either the navigation computer 204 or the user profile 
an embodiment of the present invention. A generic desig- 15 database 117. In any case, various methods for specifying a 
nation for the natural language description is depicted in start location that can be used in specific embodiments of the 
block 502. This is followed by a specific example of a present invention would be apparent to persons skilled in the 
formatted calculated route as shown in block 508. relevant art(s). 

The natural language description 502 preferably consists Accordingly, in step 602, the start location is found within 
of start and end route designations 504. These designations 20 the local mapping database 208. Specific methods for 
are described using a natural language specification and searching the local mapping database 208 depend on the 
generally include such information as street names and city actual mapping database being used in each specific imple-
names, etc. In addition, in a typical embodiment, the start/ mentation of the present invention. Typically, standard map 
end route designation includes a start direction. data accessing function calls are used in accordance with 

TI1e start and end route designations are followed by a 25 requirements of a predefined application-programming 
number oflinks 505a, 505b . .. 505n (generally 505). Each interface (API). Specific method steps for searching various 
little 505 is described using a natural language description. types of mapping databases 208 would be apparent to 
This can include 111 any variables such as a street name, a persons skilled in the relevant art(s). 
distance, a turning orientation, a landmark designation, a Once the starting point is found on the mapping database 
turning distance from the landmark, etc. Many variations 30 208, the process continues with step 604. In step 604, the 
can be used in different embodiments of the present inven- next link is extracted from the natural language description 
tion in accordance with desired features. 505. As stated, this includes at least the street name of the 

In a preferred embodiment, a minimal amount of infor- next tum ("next turn street") and the type of the next tum 
mation is used to describe each link to minimize bandwidth ("turn type"). It should be noted the turn type could be 
requirements. The route table 508 depicts a specific example 35 specified in various ways. For example, the turn type could 
of a calculated route that begins on Sea World Drive in San be specified in tem1s of absolute degrees, as shown in FIG. 
Diego Calif. and ends on South Rodeo Drive in Beverly 5 or as directional indicators, such as N, NE, E, SE, S, SW, 
Hills Calif. Wand NW. Alternatively, the tum type could be specified as 

As stated above, the natmal language routing description a left turn or a right t11rn, a left bear or a right bear, etc. Any 
502 begins with the start/end route designations 504. An 40 method for describing turns can be used in alternative 
example of a start/end route designation is shown in block embodiments of the present invention. 
510. These designations can be as simple as the name of the Next, in step 606, the current road in the mapping 
start and end streets as well as the city and state of such database 208 is followed in the indicated direction. The 
streets. In this example, the start/end route designation is indicated direction is detennined by the start/end route 
defined as "Sea World Drive, San Diego Calif. to South 45 designations 504, or from the last turn. Next, in step 608 the 
Rodeo Drive, Beverly Hills Calif. The meaning of these process determines if the last link 505n has been processed. 
terms is self-explanatory. If so, the map is highlighted in accordance with the recon-

111e first liitle 514 describes information about the next structed routing information determined from the previous 
turn. In particular, the link 514 lists the nan1e of the next road steps. Typically, the highlighted map is displayed on the 
("Interstate 8"), the orientation of the turn at Interstate 8 ("90 50 display screen 212. 
Deg.") and the distance to the tum at Interstate 8 ("1.4 If the last liitle 50511 has not been reached in step 608, 
miles"). Similarly, Little 515 lists the name of the next road control passes to step 610. In step 610 the current road in the 
("Interstate 5"), the orientation of the turn ("O Deg.") and the mapping database 208 is searched for the next occurrence of 
distance ("127.3 miles"). The next liitle 518 lists the name of a cross street. The goal is to determine the exact location (i.e. 
the next road ("Santa Monica Highway 2"), the orientation 55 the latitude and longitude) of each maneuver. This is accom-
of the turn ("45 Deg.") and the distance to the tum ("2.9 plished by finding the intersection of the two streets before 
miles"). Finally, the last link 520 lists the next turn ("South and after a maneuver under consideration. In one embodi-
Rodeo Drive"), the turning orientation ("180 Deg.") and the ment, it is assumed that the street names and the city name 
distance to the tum ("1 mile"). of the streets have been extracted from the turn-by-turn text 

As described below, this infom1ation is processed by the 60 instrnctions provided by the server. 
navigation computer 204 to reconstruct and display the route This task can be achieved by using standard map data 
508 using the local mapping database 208. As stated, the accessing fm1ction calls. A node JD of the maneuver point 
local mapping database 208 can be different from the (intersection) can thus be obtained. Once the maneuver point 
mapping database 116 used by the server 114 to calculate the is identified, the road segment corresponding to the next 
route. Specifically, the map reconstruction module 306 reads 65 cross street can be determined. 
the natural language routing description 508 and recon- Next, in step 612, the process adds the map infonnation 
strncts the route in step 418. to the reconstructed route. Control next passes to step 614. 

Case 3:17-cv-00646-JAH-JLB   Document 8   Filed 04/14/17   PageID.47   Page 27 of 31



US 9,528,843 B2 
11 

The objective is to construct a route data structure or "link 
list" which consists of all the shape points along the route. 
Given two nodes (i.e. maneuver points) and the name of the 
road between them, the process traces through the segments 
that connect the two nodes. From each segment, a series of 5 

shape points can be obtained. The result of step 612 is link 
list of shape points, which define part of the route. 

Next, in step 614, the process double checks if the found 
cross street matches the turn street. In a preferred embodi
ment, fuzzy logic is used to implement the street name 10 

comparison in step 614 to account for differences in spelling 
and for differences in street names such as "road" verses 
"drive", "street", or "circle" and abbreviations and the like. 
If an exact match is not found, heuristic techniques can be 
used to determine the best match. Typically, this involves 15 

additional searching in the current direction to detennine if 
other candidates exist. 

If in step 614, a match between the cross street and the 
turn street is fotmd, control passes to step 616. In step 616, 
the process makes the turn as indicated in the link infonna- 20 

tion. Control next passes back to step 604, where the next 
link is read. The process represented by steps 604-616 
continues until step 608 detennines that the last link has 
been processed, as described above. 

"Ille outcome of this algorithm depicted by flowchart 600 25 
is a link list of shape points, which define the optimal route 
downloaded from the server 114. A subset of the link list of 
shape points is the actual maneuver points. This recon
structed route data can then be used to display and route 
track a vehicle progression along the route. The navigational 30 

computer 204 can then issue guidance instructions to the 
user at appropriate times (e.g. when the automobile 104 
approaches a turn). 

An enhanced user-interface data-entry feature will now be 
described with reference to FIGS. 7A, 7B and 7C. This 35 

feature is preferably used in embodiments of the present 
invention that include the use of data entry fields similar to 
the (ype shown in FIG. 7C. This type of data entry field is 
hereinafter referred to as a "keypad data entry field." A 
keypad data entry field provides the capability for inputting 40 

alphanumeric characters with the use of a keypad device, 
rather then a keyboard device. Keypad data entry fields can 
be found, for example, in Microsoft's CE Auto PC operating 
system. 

The keypad input device 214 used in one embodiment of 45 

the present invention consists of five keys that are arranged 
as shown in FIG. 7A. In this example, the central key 711 is 
used to perfonn an "Enter" function and is hereinafter 
referred to as the "enter-key 711." The four directional keys 
705; 707, 709, and 703 are generally used to alter the 50 

position of a screen object, such as a cursor or the like. In 
addition, the directional keys are used to scroll data as 
described below. 

FIG. 7C represents a single keypad data entry field shown 
at different points in time. In particular, in this example, the 55 

elapsed time increases as the reference numerals 712-720 
increase. In this example, different character positions are 
highlighted (as indicated by darkened triangles) at each 
point in time 712-720. That is, the first character is high
lighted at time 712, the second at time 714, the third at time 60 

716, the forth at time 718 and the fifth at time 720. 
The highlighted character position indicates the active 

character position. When a particular character position is 
active, users can manipulate the data within that position by 
using the up and down arrow keys 703 and 707, respectively. 65 

Typically, pressing the up arrow key 703 scrolls data in the 
data in the active character position in a descending alpha-

12 
betical order. Similarly, pressing the down arrow key 707 
scrolls the data in the active character position in an ascend
ing alphabetical order. 

Further, users select which character position in the data 
entry field is active by manipulating the left 709 and right 
705 arrow keys. 111e enter-key 711 is generally depressed to 
indicate that data should be entered and accepted by the 
program. 

The enhanced user interface feature of the present inven
tion anticipates the contents of data being entered by the user 
and fills-in the data entry field with the anticipated charac
ters to the right of the active character position. In this 
fashion, if the anticipated data is correct, the user need not 
enter data into the remaining character positions, but instead, 
illll1lediately presses the enter-key 711. 

In addition, the method constantly detennines a valid 
character set for each character position. 111erefore, when 
user presses up arrow key or down arrow key for scrolling 
characters, only valid characters appear in the keypad data 
entry field in accordance with the set of allowable entries. 
This feature of the present invention is especially useful in 
a mobile environment such as an automobile, where data 
entry is not only cumbersome, but can also be dangerous. 

The enhanced user-interface feature of the present inven
tion functions as follows. FIG. 7B represents a portion of a 
database comprising allowable cities that can be specified by 
a user, for example, when specifying the start and/or stop 
route designations in step 406. In this example, the cities are 
listed in alphabetical order, but any order can be used in 
altemate embodiments. 

As shown by the data entry field at time 712, the user 
enters an "S" in the first character position by manipulating 
the up and down arrow keys (703 and 707, respectively). In 
response to this user input, all of the character positions to 
the right of the active character position are completed with 
anticipated data. In this example, the city "Sacramento" 704 
is selected as the anticipated data entry item. 

In this example, "Sacramento" 704 is" selected from the 
table 702, because it is the first entry found in the table 704 
that confonns to the entered data at the time 712. That is, 
"Sacramento" is the first city in the table 702 that begins 
with the letter "S". 

It is important to note that in other embodiments, different 
criteria can be used to select a particular item from the set 
of confornling data items. In this example, the set of 
confornling data items is all items in the table that begin with 
the letter "S". Further, in this example, the criterion used for 
selecting a particular confonning data item is that it appears 
first in the list, alphabetically. 

In another embodiment, different criteria can be used, 
such as frequency of use and most recent use. For example 
in one embodiment, a frequency of use counter is maintained 
for each data item in the list 702. Accordingly, a data item 
having the highest frequency of use is selected from the set 
of conforming data items. In another embodiment, a date 
counter is maintained for each item in the list 702. In tllis 
example, the most recently used data item is selected from 
the set of conforming data items. Any method can be used 
to select the anticipated data item from the set of confonning 
data items at each point in time during the data entry process. 
Such methods would be apparent to persons skilled in the 
relevant art( s). 

Next, as indicated by the time 714, the user selects the 
letter "A" in the second character position. At tllis point, the 
set of confonning data items is all items in the list 702 
beginning with the letters "SA". 111is includes the data items 
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704-710. Using the alphabetical criterion as described 
above, the data item "Sacramento" is selected as the antici
pated data entry. 

Next, as indicated by the time 716, the user selects the 
letter "N" in the third character position. This letter can be 5 

quickly selected by the user because the scrollable character 
set at each position is limited in accordance with the 
allowable entry list 702. In this example, if the allowable 
data entry list 702 represents the entire list, then the allow
able characters in the third character position is limited by to lO 

the letters "C" and "N". 
When the "N'' is selected, the set of conforming data 

items is all items in the list 702 beginning with the letters 
"SAN", namely 706-710. Again, using the alphabetical 

15 
criterion as described above the data item "San Diego" is 
selected as the anticipated data entry. 

Next, as indicated by the time 718, the user selects a space 
in the forth character position. At this point, the set of 
conforming data items remains the same. Therefore, the data 20 

item "San Diego" is selected as the anticipated data entry. 
Next, as indicated by the time 720, the user selects the 

letter "F" in the fifth character position. At this point, the set 
of confonning data items is all items in the list 702 begin
ning with the letters "SAN F." The set of confonning data 25 
items that meets this criterion is "San Francisco" 78. 
Accordingly, "San Francisco" 708 is selected as the antici
pated data entry. 

As stated above, in one embodiment of the present 
invention, the precise location that is calculated by the GPS 30 

receiver 206 is used to determine the current time zone. This 
information can be used for example to set the clock 219 
coupled to the navigation computer 204 to a highly accurate 
compensated local time, based on current position. This 
feature avoids the problem found in current systems where 35 

a local clock is not updated with a time zone is crossed. 
FIG. 8Ais a flowchart depicting a process that can be used 

to implement an enhanced feature for detennining current 
time zone information in accordance with an embodiment of 
the present invention. In step 804 time zone division lines 40 

are input into the navigation computer system 204. One way 
to accomplish this is to digitize time zone division lines. In 
step 806 three sets of time zone division lines are stored in 
the computer system 204. Preferably, these lines are stored 
as three sets of polygons having an increasing level of 45 

accuracy, as indicated by step 806. 
Accordingly, three sets of time zone division lines are 

stored, ranging in accuracy from course to medium to fine. 
The course time zone division lines are wider and not as 
accurate as the medium division lines, which in turn are 50 

wider and not ns nccurnte ns the fine division lines. As the 
level of accuracy increases, so does the munber and com
plexity of the polygons that comprise the di.lierent sets of 
time zone lines. In other words, the course and medium time 
division lines are npproximations that are used to quickly 55 

determine whether a current position is close to an actual 
tinw zone. If so, a more precise set of lines is used. The fine 
time zone division lines very accurately depict the shape and 
position of the actual time zone division lines. The fine set 
of lines is much more complex and requires more polygons 60 

than the less accurate course and medium sets oflines. This 
concept is illustrated in FIG. SB. 

In FIG. SB, a portion of a course, medium and fine set of 
time zone lines are depicted. The actual time zone is 
coincident with the fine set of time zone lines that are 65 

represented by the line 826. In this example the fine set of 
division lines 826 exactly matches the width and shape of 

14 
the actual time zone. The medium set of time zone division 
lines 824 represent a close approximation that encompasses 
the time zone line 826. 

Note that the medium set of lines 824 can be represented 
with much fewer polygons than the fine set of lines 826. In 
this fashion, searches using the medium set of lines 824 for 
determining whether a current position is coincident with the 
time zone lines 824 can occur much faster than using the fine 
set of lines 826. 

The course set of time zone division lines 822 represent 
a gross approximation of the time zone line 826. Note that 
the course set of lines 822 can be represented with fewer 
polygons than the medium set of lines 824. In this fashion, 
searches using the course set of lines 822 for determining 
whether a current position is coincident with the time zone 
lines 822 can occur much faster than using the medium set 
of lines 824. Accordingly, as shown below, searches are 
made first with the course set of lines 822, followed by the 
medium set of lines 824, followed by the fine set of lines 
826. 

Referring back now to FIG. SA, in step 808, the process 
determines the current position from the GPS receiver 206 
in terms of latitude and longitude. Next, in step 810, the 
process detennines if the current position intersects with the 
course set of time division lines. It should be noted that 
comparing the position using the course set of time zone 
division lines is faster than using the medium set of time 
zone division lines. Similarly, the comparison using the 
medium set of time zone division lines is faster than using 
the fine set of time zone division lines. In this fashion, the 
medium and fine sets are used only when required (i.e. when 
the navigation system 102 gets closer to an actunl time zone 
division line.) 

When the navigation system 102 gets close to a time zone, 
the compare using the course approximation location infor
mation will indicate that an intersection between the current 
location and the course set of lines exist. This indicates that 
a higher resolution compare is required using a finer set of 
time zone division lines. 

Accordingly, in step 810, a comparison is made between 
the current position and the course set of time zone division 
lines. In step 812, the process determines if the current 
position intersects with the time zone division lines in 
accordance with the comparison. If it does, the process 
determines if the most accurate set of division lines have 
been used in step 812. If so, control passes to step 818, 
where the new time zone is set. If not, the next finer set of 
division lines are used for another comparison, as indicated 
by steps 814 and 812. 

If it is determined in step 812 that an intersection between 
the current position and the time zone lines do not exist, 
control passes back to step 808 and the process repeats. Note 
that an embodiment of the present invention may include a 
delay between steps 812 and 808. For exan1ple, it may be 
desirable to snve CPU cycles by checking for a new time 
zone at specified intervals, rather than continuously. 

FIG. 9 is a flowchart depicting a process that can be used 
to calibrate a real-time clock in the navigation computer 204. 
The process begins with step 904. In step 904 the process 
determines the current time in Greenwich Mean Time 
(GMT) from the GPS receiver 206. Next, in step 906, the 
process determines the current time zone infonnation. This 
can be accomplished usiug the process 800 as described 
above. 

Next, in step 908, the process coverts the GMT to local 
time in accordance with the current time zone and day light 
savings time and like. A database that is accessible to the 
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navigation computer 204 is used for this purpose. In step 910 
the process sets the local time of the navigation computer 
204 in accordance with the time calculated in step 908. The 
process ends as indicated by step 912. 

As stated above, the display screen 212 is used to display 5 

geographical maps from the mapping database 208. In 
addition, the current position of the automobile 102 is 
superimposed on the geographical map to indicate the 
current position and bearing. In this example, the display 
screen 212 is a liquid crystal display that confom1s to the 10 

Auto PC platform specification maintained by Microsoft 
Corporation. In this example embodiment, the navigation 
system conforms to the Auto PC platform· and thus 102 fits 
into a standard 1-DIN unit in the dash of the automobile 104. 

15 
It is assumed that in accordance with th.is standard, the 
display screen 212 is on the order of 256 pixels wide by 64 
pixels tall. An method for displaying a navigational mapping 
system on such a display will now be described with 
reference to FIG. 10. 

A "head-right" map display 1002 is shown in FIG. lOA. 
20 

In this example, the automobile 104 is represented by the 
triangle 1004. In this example the automobile is heading 
from left to right. In the head-right display 1002, the map is 
continuously rotated such that the direction of the vehicle 25 
1004 always points to the right. This method is much 
preferred over the current method of displaying maps such 
that the vehicle always points up. Using a head-right display 
is preferred due to the fact that the display screen 212 is 
significantly wider than it is tall. In this fashion, by using a 30 

head right display, more look-ahead space of the route is 
provided. 

16 
While various embodiments of the present invention have 

been described above, it should be understood that they have 
been presented by way of example only, and not limitation. 
Thus, the breadth and scope of the present invention should 
not be limited by any of the above-described exemplary 
embodiments, but should be defined only in accordance with 
the following claims and their equivalents. 

We claim: 
1. A method for navigation in a mobile device integrated 

with phone functions so that the mobile device makes or 
receives calls via a cellular telephonic network, the method 
comprising: 

displaying on an electronic map a current location of the 
mobile device detellllined from wireless signals, the 
electronic map being locally generated in the mobile 
device; 

accepting an inquiry from a user for a destination; 
co=unicating with a server over a wireless data net

work; 
sending the inquiry to the server, wherein the inquiry 

includes the current location and the destination, the 
server is configured to calculate a route from the 
current location to the destination using real time data 
to ensure that the route is optimum; 

receiving routing data from the server, wherein the rout
ing data is a plain text description for each link in the 
route using pre-defined generic terms; 

reconstructing the route from the routing data by inter
facing with local mapping data in a format required by 
the mobile device; and 

displaying on a display screen the route from the current 
location to the destination, wherein the route is high
lighted on the electronic map, the electronic map is 
automatically updated to acconnnodate an indication 
that the mobile device has been travelling from the 
current location. 

Alternatively, a "head-left" map display 1006 as shown in 
FIG. 10B can be used. 111is may be the preferred method for 
automobiles equipped with a steering wheel on the right 35 

side. In this example, the automobile 104 is represented by 
1he triangle 1008 and is heading from right to left. In the 
head-left display 1006, the map is continuously rotated such 
that the direction of the vehicle 1004 always points to the 
left. This method is much preferred over the current method 

2. The method as recited in claim 1, wherein said recon
structing the route from the routing data is performed in the 

40 mobile device with respect to the local mapping data cached 
or preloaded therein. of displaying maps such that the vehicle always points up. 

In one embodiment of the present invention, a database is 
maintained that maps time zone information to telephone 
numbers. This database is used to provide an enhanced 
user-interface feature of the present invent.ion. In particular, 
the database is used to display the current local time of a 
called party, when dialing out on the telephonic device 210. 
111e database used to implement this feature matches coun-
try codes, city codes, area codes, and local exchange infor
mation that comprise telephone numbers to time zone infor
mation. 

FIG. 11 is a flowchart depicting a process that can be used 
to implemen1 this feature of the present invention. In step 
1104, the telephone number input by the user is parsed to 
extract a country and city code, or an area code and 
three-digit exchange. Once this information is extracted, it is 
used in step 1106 to query a database that matches such 
infonnation with time zone infonnation. The time zone 
information is generally relative to universal time or GMT, 
and typically ranges from GMT -12 hours to GMT +12 
hours. Once 1his information is retrieved from the database, 
the current time in GMT is obtained as indicated in step 
1108. 

3. The method as recited in claim 2, wherein the local 
mapping data is not updated when the routing data is 
detected supported by the local mapping data already in the 

45 mobile device. 
4. The method as recited in claim 2, :further comprising 

updating automatically the local mapping data when the 
routing data is detected unsupported by the local mapping 
data already in the mobile device before said reconstructing 

50 the route from the routing data is performed in the mobile 
device. 

5. The method as recited in claim 2, wherein the routing 
data from the server is in a format acceptable to o1her 
navigation devices from different vendors each nmning local 

55 mapping database software. 
6. The method as recited in claim 1, wherein the routing 

data from 1he server is compatible with a local map in the 
mobile device. 

7. The method as recited in claim 1, wherein the inquiry 
60 :further includes a preference defined by a user of the mobile 

device, and wherein the server is configured to calculate 1he 
route further in consideration of the preference. 

After the current GMT is obtained, it is adjusted in 
accordance with the time zone infonnation as indicated in 65 
step 1110. Finally, in step 1112, the adjusted time is dis
played to the user. 

8. The method as recited in claim 7, wherein the optimal 
route is calculated in consideration of the preference. 

9. The method as recited in claim 1, wherein the server is 
configured to keep a profile of the user, and the optimal route 
is calculated in consideration of the profile. 
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10. The method as recited in claim 1 wherein said 
accepting an inquiry from a user for a destindtion comprises: 

receiving an initial portion of the destination; and 
co'.11pleting the destination automatically without requir

mg the user to enter a remaining portion of the desti- 5 

nation. 

display on a display screen thereof the route from the 
current location to the destination, ·the route is high
lighted on the electronic map, the electronic map is 
automatically updated to accommodate an indication 
that the mobile device has been travelling from the 
current location. 

11. The method as recited in claim 10, wherein said 
reconstrncting the route from the routing data comprises: 

detennining a starting point of the route in accordance 
with the current position; 

reading the routing data; 
and 
superimposing the route on the local map, wherein the 

route is highlighted. 
.12. A method ±~r navigation in a mobile device integrated 

with phone functmns so that the mobile device makes or 
receives calls via a cellular telephonic network, the method 
comprising: 

receiving in a server an inquiry from the mobile device 
?ver a wireless data network, wherein the inquiry 
mcludes a current location and a destination, the cur
rent location is determined in the mobile device and the 
destination is entered by a user into the mobile device· 

calculating in the server a route from the current locatio~ 
to the destination using real time data to ensure that the 
route is optimum; 

downloading routing data from the server to the mobile 
device, wherein the routing data is a plain text descrip
tion for each link in the route using pre-defined generic 
terms; 

causing the mobile device to reconstrnct the route from 
the routing data, wherein the mobile device is caused to 

10 

13. The method as recited in claim 12, wherein the routing 
data is in a format such that the routing data is readable by 
a plurality of mobile devices from different vendors. 

14. The method as recited in claim 12, wherein the route 
is reconstrncted from the routing data in a format required by 
the mobile device by interfacing with local mapping data 
cached or preloaded therein. · 

15 
15. The method as recited in claim 14, wherein the local 

mapping data is not updated when the routing data is 
detected supported by the local mapping data already in the 
mobile device. 

16. The method as recited in claim 14, further comprising 

20 
downloading automatically updated local mapping data to 
the mobile device when the routing data is detected unsup
ported by the local mapping data already in the mobile 
device before the route is reconstrncted from the routing 
data in the mobile device. 

25 
17. The method as recited in claim 12, wherein the routing 

data from the server is acceptable to other navigation 
devices from different vendors each running local mapping 
database software. 

18. The method as recited in claim 12, wherein the server 

30 
is configured to keep a profile of the user, and the optimal 
route is calculated in consideration of the profile. 

* * * * * 
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