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Plaintiff InfoGation Corp. (“InfoGation” or “Plaintiff”), for its Complaint against
ZTE Corporation and ZTE (USA), Inc. (collectively, “ZTE” or “Defendants”), demands a
trial by jury and alleges as follows:
NATURE OF ACTION
. This is an action for infringement of U.S. Patent No. 6,292,743 (“the *743

patent”). The 743 patent is based on inventions of Qing Kent Pu and Hui Henry Li.
PARTIES

2. InfoGation is a corporation under the laws of the state of Delaware, with its
principal place of business at 12250 El Camino Real, Suite 116, San Diego, California
92130.

3. On information and belief, Defendant ZTE Corporation is a company
organized under the laws of the People’s Republic of China, with a principal place of
business at ZTE Plaza, Keji Road South, HiTech Industrial Park, Nanshan District,
Shenzhen, Guangdong 518057, People’s Republic of China.

4. On information and belief, Defendant ZTE (USA), Inc. is a corporation
organized under the laws of New Jersey, with a principal place of business at 2425 North
Central Expressway, Suite 600, Richardson, Texas 75080.

5. Joinder is proper under 35 U.S.C. § 299. The allegations of infringement
contained herein are asserted against the Defendants jointly, severally, or in the
alternative and arise, at least in part, out of the same series of transactions or occurrences
relating to Defendants’ manufacture, use, sale, offer for sale, and importation of the same
accused products. On information and belief, Defendants are part of the same corporate
family of companies, and the infringement allegations herein arise at least in part from
Defendants’ collective activities with respect to Defendants’ accused products.
Questions of fact common to Defendants will arise in the action, including questions
relating to the structure and operation of the accused products and Defendants’ infringing

acts.

COMPLAINT -1~
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JURISDICTION AND VENUE

6. This Court has subject matter jurisdiction over this matter pursuant to 28
U.S.C. §§ 1331 and 1338(a).

7. Venue is proper in this District under 28 U.S.C. §§ 1391(c) and 1400(b).
Plaintiff’s principal place of business resides within this judicial District. Moreover, ZTE
has transacted business in this District and has committed acts of patent infringement in
this District.

8. ZTE is subject to this Court’s specific and general personal jurisdiction
pursuant to due process and/or the California Long Arm Statute, due at least in part to its
substantial business in this forum, including: (i) at least a portion of the infringement
alleged herein; and (i1) regularly doing or soliciting business, engaging in other persistent
courses of conduct, and/or deriving substantial revenue from goods and serviceé provided
to individuals in California and in this District. Moreover, Defendant ZTE (USA), Inc.
has registered with the California Secretary of State to conduct business in California.

THE PATENTS-IN-SUIT
0. On September 18, 2001, the United States Patent and Trademark Office duly

and legally issued the 743 patent, entitled “Mobile Navigation System,” naming Qing
Kent Pu and Hui Henry Li as inventors. A true and correct copy of fhe 743 patent is
attached hereto as Exhibit A.
10.  Plaintiff is the owner of all right, title, and interest in the *743 patent.
11.  Each claim of the *743 patent is valid and enforceable.
FACTUAL ALLEGATIONS

12.  InfoGation is a pioneer in the development of on-board and handheld vehicle
navigation solutions. InfoGation produces vehicle-based turn-by-turn driving directions
with accurate voice guidance, real-time travel content, and communications integration
solutions for the automotive, trucking, commercial fleet and consumer industries. In
conjunction with Microsoft and Clarion, InfoGation created the first in-car computing
device, the AutoPC, which was powered by Microsoft’s Windows CE for Automotive

COMPLAINT -2 -
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operating system. InfoGation also licensed its software platform to the Hertz rental car
company for the latest Hertz NeverLost navigation devices as well as the IntelliRoute
navigation software to Rand McNally for its consumer, recreational vehicle, and
truck/fleet product lines.

13.  The 743 patent was developed by Dr. Qing Kent Pu, President, CEO, and
Founder of InfoGation, along with Dr. Hui Henry Li. The *743 patent is directed to a
mobile navigation system wherein the client navigation computer wirelessly connects to a
navigation server, receives optimal route information from that navigation server that is
formatted using a non-proprietary, natural language description, reconstructs the optimal
route from that non-proprietary, natural language description using a mapping database
coupled to the navigation computer, and displays the optimal route on a display screen
using that mapping database.

14.  Upon information and belief, certain ZTE products, including but not limited
to the ZTE Amigo, ZTE Anthem 4G, ZTE Avail, ZTE Avid, ZTE Axon, ZTE Axon, ZTE
Blade, ZTE Boost MAX+, ZTE Director, ZTE Era, ZTE Flash, ZTE FTV Phone, ZTE
Geek V975, ZTE Grand, ZTE Groove X501, ZTE Iconic Phablet, ZTE Imperial, ZTE
Kis, ZTE Libra, ZTE Maven, ZTE N721, ZTE N880E, ZTE N910, ZTE Nova 3.5, ZTE
Nova 4 V8000, ZTE nubia ZTE Obsidian, ZTE PF112 HD, ZTE PF200, ZTE Racer, ZTE
Redbull V5 V9180, ZTE Reef, ZTE Score, ZTE Skate, ZTE Sonata, ZTE Speed, ZTE
Star, ZTE Style Q, ZTE U880E, ZTE U900, ZTE V5 Lux, ZTE V821, ZTE V875, ZTE
V8B80E, ZTE V887, ZTE V889M, ZTE Vital N9810, ZTE Warp, ZTE Zinger, and ZTE
Zmax smartphone product lines (the “Accused Products”), possess features consistent
with at least one claim of the *743 patent.

15.  Each of the Accused Products has a navigation computer and a wireless
transceiver to connect to a navigation server. Specifically, each of the Accused Products
is a smartphone running the Android operating system and can connect to a Google Maps

navigation server through a wireless carrier’s data network.

COMPLAINT -3 -
SGR/14318191.4




O &0 ~1 O n A~ WL =

N D NN NN NN N = e el e s e e
o <IN B« N U B S P N =N o T - BN B o N U, N N S T S B =)

Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 5 of 27

16,  Each of the Accused Products receives optimal route information from the
Google Maps navigation server that has been calculated using real-time information such
as real-time traffic data. That optimal route information is formatted using a non-
proprietary, natural language description.

17.  Each of the Accused Products reconstructs the optimal route from the non-
proprietary, natural language description using a coupled mapping database.

18.  Each of the Accused Products has a display screen for displaying the optimal
route. |

19. ZTE does not have a license to the *743 patent or is not otherwise authorized
to practice the inventions claimed under the *743 patent.

COUNT 1
INFRINGEMENT OF U.S. PATENT NO. 6,292,743

20. Plaintiff repeats, realleges, and incorporates the allegations of paragraphs 1-
19 as if set forth fully herein.

21.  ZTE has infringed and is currently infringing at least claim 15 of the *743
patent, either literally or under the doctrine of equivalents, in violation of 35 U.S.C. § 271
through its making, using, selling, offering for sale, and/or importing into the United
States smartphones, including but not limited to the ZTE Amigo, ZTE Anthem .4G, ZTE
Avail, ZTE Avid, ZTE Axon, ZTE Axon, ZTE Blade, ZTE Boost MAX+, ZTE Director,
ZTE Era, ZTE Flash, ZTE FTV Phone, ZTE Geek V975, ZTE Grand, ZTE Groove X501,
ZTE Iconic Phablet, ZTE Imperial, ZTE Kis, ZTE Libra, ZTE Maven, ZTE N721, ZTE
N8BOE, ZTE N910, ZTE Nova 3.5, ZTE Nova 4 V8000, ZTE nubia ZTE Obsidian, ZTE
PF112 HD, ZTE PF200, ZTE Racer, ZTE Redbull V5 V9180, ZTE Reef, ZTE Score,
ZTE Skate, ZTE Sonata, ZTE Speed, ZTE Star, ZTE Styl_e Q, ZTE U880E, ZTE U900,
ZTE VS5 Lux, ZTE V821, ZTE V875, ZTE V880E, ZTE V887, ZTE V889M, ZTE Vital
N9810, ZTE Warp, ZTE Zinger, and ZTE Zmax smartphone product lines.

22. ZTE’s infringement has been without the express or implied license of the
743 patent. |
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23.  Plaintiff has been damaged by ZTE’s infringement of the *743 patent,

PRAYER FOR RELIEF
WHEREFORE, Plaintiff respectfully requests that the Court enter judgment:

(a) That ZTE infringes one or more claims of the 743 patent;

(b)  That Plaintiff is entitled to monetary damages in an amount to be determined
by the jury;

(¢)  That this case is exceptional, justifying an award to the Plaintiff of attorneys’
fees and costs incurred in this action, pursuant to 35 U.S.C. § 285;

(d) Awarding Plaintiff’s prejudgment interest and costs pursuant to 35 U.S.C. §
284; and

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

DEMAND FOR JURY TRIAL

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

all issues so triable in this case.

DATED: July 27, 2016 KIRBY & KIRBY LLP,

By: /s/ Michael L. Kirby
Michael L. Kirby
Heather W. Schallhorn
Attorneys for Plaintiff InfoGation Corp.

COMPLAINT - 5.
SGR/14318191.4




Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 7 of 27

EXHIBIT A




Case 3: 16'CV'O 190 1' BTM 'J L B DOCU mﬁnh]-m .Eilﬁ‘-d-ﬂmﬁﬂnlﬁm Rﬁ% .&ﬂfnzym. FIEl 1Em!

az United States Patent

Pu et al.

UsS006292743B1

US 6,292,743 B1
Sep. 18, 2001

(1) Patent No.:
(45) Date of Patent:

(54) MOBILE NAVIGATTON SYSTEM

(75) Imvenlors: Qing Kent Pu; Hul Henry Li, both of
San Diego, CA (US)

(73)  Assigave: lInfogation Corporation, San Diego,
CA (US)

Subject ( any disclaimer, the term ol this
pulent is exfended or adjusted under 35
U8, 154¢0) by O days.

(*) Notice:

(21)  Appl. No.: 09/227,331
(22) Fied:  Jan. 6, 1999

(51) Tt CL7 e srnsmssnsssssscorsriesneeenene. GHOGT 7700
(52) U8, Cl i 0172025 701/117; 701/209;
: 455/456

(58) Field of Search . o . TOL200, 201,
01 ’?02 _07 _08 _00 211, 213, 117;
3407088, vudQ, ‘)95 4557456, 457

(58) Reterences Cited
U8, PATENT DOCUMENTS
5,745,867 4008 Mills voerisssnainennes $359/456
5,808,266 91998 Behr et al, ... - 3407995
5,818,356 10/1998 Schuessler .. o 340495
534,771 % RK2000 Dussell ot al, s o 01211
5048040 ¢ 0/1999 DeLorme ol ul, .. v 701/201
6,026,309 & 22000 Moaon et &l ... e 70200
6,085,098 * 772000 Moon &l 4l o 4557457

FOREIGN PATENT DOCUMENTS

197 50 778 A 6/1898 (DE).

110

SATRLLITE

!

O i
110 i % 140

SHTELUTE H A

‘L‘ é SATELLITE

§
25, i
NE L gl

il

790591 A
0 BODDRZA

81097 (HP) .
1041997 (EP) .

* pited by examiner

Primary Examiper—William A, Cuchlinski, Jr.
Assistant Kxaminer—idward Pipala
(74) Amrorney. Agent, or Firm—Lyon & Lyon LLP

(57) ARSTRACT

Aclient navigation system establishes a wircicss conneetion
lo a navigallon server on 4 compuler aglwork, The client
requests  roule by upleading starl and stop specificalions,
"The server caleulates an optimal route based on real-time
data available on the network. A peneric natural langnage
description is used to specify ihe optimal rovie downloaded
to the ¢lient, The natural language deseription is independent
from the local mapping databasc software on the clicnt and
includes o plain wex! descriplion lor each link using pre-
delined generic lerms, The client inferprefs the route, inler-
fases with the local mapping database and reconstructs the
optimal roufe nsing a mapping reconstruction algorithm.
The rouls is displayed on the client navigation systom using
whatever mapping databasce is presezt. An enhanced user-
nterface data-cutry feature is provided that anticipates data
being enfered by users o minimize the dafa-eniry process,
The currenl (ime zone is derived [rem the currenl GPS
position and is used to sel the clock on the nuvigation system
in the clicnt. Maps are antomatically serolled on a digplay
screen so that @ representation of the automobile is always
pointing 1o the right or to the left to allow for addilional
lovk-ahead space on certain display systoms. A telephone
coupled with the navigalion syslem aufomalically displays
the currenl locul iime for a ¢alled parly upon dialing oul. The
dialed number is used to query 2 Jocal database for providing
lecal time information.

22 Claims, 10 Drawing Sheets

,,’-1‘15
(o]
//—\z

IHTERNET

=

il
I
-

PUBLIC
SWITCHED
NETWORK

06 103

BASE STATION

EXHIBIT A

0001



¥ LIHIHXH

000

Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 9 of 27

110 ‘
:%:/ 116
' DATA I

SATELUTE

118
. ] 114
1
=/ 110 4
:% | |/ T~ [
S @ Ll
E AT O
= & SERVER
= PUBLIC
T £ | SWITGHED
=E = N ETWORK
E = & . 112 user | Il
e = & _ PROFILE
= \,\\\\‘g\\\ ~—
Q
106 108
‘ ay L

___.-'/'—"

HWMMWWWWMWMMW

S
&
N
\Q\\\\\\\\\
=&

|HliHHllﬂHl|||!|’almmmlmmun

o I umummmuummmnmmlwwwiHHN!HWI

e

—h
=]
]

BASE STATION
104 S

© - Fig1

9L
N

Jjusred ‘SN

1007 ‘81 "d38

DI 30 [ 330YS

19 €pL267°9 S



Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 10 of 27

U.S. Patent

Sep. 18, 2001 Sheet 2 of 10

US 6,292,743 B1

/,102
214 212
[ /
205 204 202
/ v A
GPS NAVIGATION 'WIRELESS
RECEIVER COMPUTER TRANSCEIVER
A 4 ¥ k.
219
L\ Y /
MAP DISPLAY
209~_1 SOFTWARE CLOCK
210
v /S
208 ;
MAPPING ——
DATABASE —_—
ng. 2

EXOIBIT A

0003



Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 11 of 27

U.S. Patent . sep. 18,2001 Sheet 3 of 10 US 6,292,743 B1

308 306 5
s /- I 30 114

ROUTE
DISPLAY ROUTE ip DATA WEB SERVER

ON DISPLAY - INTERFACE - SERVER
SCREEN RECOHSTRUCTION {BROWSER-LIKE CODE)

L L

304
208 /-
USER INPLT

3

MAPPING
DATABASE

Fig. 3

502

/

4
START/END ROUTE DESIGNATIONS L~ ™

LINK 1 | - 505a

LINK 2 |~ 5050

LINK N e

506
f.

SEA WORLD DRIVE, SAN DIEGO, CA
(HEADING 90 DEG .} TO
SOUTH RODEO DRIVE, BEVERLY HILLS, CA

—~ 510

INTERSTATE 8 90 DEG, 1.4 MILES ~—— 514

INTERSTATE 50 DEG. 127 3MILES ~—= 516

SANTA MONICA (HIGHWAY 2)45DEG. 23 | 518
MILES

SOUTH RODEQO DRIVE 180 DEG. 1 MILE  ~— 520

Fig. &5

EXHIBIT A

0004



Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 12 of 27

U.S. Patent - Sep. 18,2001 Sheet 4 of 10 US 6,292,743 B1
Fig. 4 @
404
] CONNECT WITH SERVER
406
.. USER INPUTS START AND STOP DATA IN
ACCORDANCE WITH REQUEST BY SERVER
408
N SERVER CONNECTS WITH OTHER DATARASES IF
NECESSARY TO OBTAIN REAL-TIME INFORMATION
410 *
\._| SERVER OPTIONALLY REQUESTS OR READS USER
PREFERENCES TO BE USED IN CALCULATING ROUTE
r
"‘”i__ SERVER CALCULATES OPTIMAL ROUTE BASED ON
REAL-TIME INFORMATION, USER PREFERENCES
AND OTHER CRITERIA AS NECESSARY
Y
N \‘L SERVER FORMATS ROUTE IN ACCORDANCE
WITH NATURAL L ANGUAGE SPECIFICATION
416
N SERVER DOWNLOADS ROUTE TG CLIENT
418
| CUENT INTERPRETS ROUTING DATA AND QUERIES
MAPPING DATASASE TO RECONSTRUCT ROUTE
420 1
Nl

ROUTE {S DISPLAYED ON DISPLAY SCREEN

EXHIBIT A

0005



Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 13 of 27

U.S. Patent

Fig. 6

Sep. 18, 2001 Sheet 5 of 10

°

US 6,292,743 B1

802

FIN

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

604
//,

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

L

606
//

FOLLOW CURRENT ROAD IN DIRECTION INDICATED

. 608
YES
LAST LINK

NO

j /610

GET NEXT CROSS STREET ALONG CURRENT
STREET FROM ON BOARD DATABASE

3

ADDMAP INFORMATION TG 512
RECONSTRUCTED ROUTE

|

614

NO

CROSS 8T. = NEXT

NO

816

.

518
1

HIGHLIGHT MAF

MAKE TURN AS INDICATED IN LINK INFORMATION

EXHIBIT A

0006



Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 14 of 27

U.S.

709

Patent Sep. 18, 2601

Sheet 6 of 10 US 6,292,743 B1
708 : 702
[ &/ / 704
705 SACRAMENTC _
%\@ é’ SAN DIEGO | 7
,‘W | SAN FRANCISCO | 8
i SAN JOSE A
Fig. 7A .
Fig. 7B
AVAVAVAYAYAN
S{AIC|IRIAIMIEIN | T]O] |~ 712
NNV
]/S\A CiR A|M|E|N/'\r\l/g\ | /\l/m
V VLY,
TAA ANNMAAN
s|AIN] [O]I]EJ6 ][ | | 718
WV Y,
NNV NN
IS]A[N] |D]I{E[G]0]  -T18
VVIV VAN N NN
JAYA AVAVAYA
SAN] IFIR[&(N|c|1[8]clo] 7@
VVAVNVANNN
Fig. 7C

EXHIBIT A

0007




Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 15 of 27

U.S. Patent

Fig. 8A

Sep. 18, 2001

SELECT MEXT LEVEL {AORE
ACCURATE) SET OF DIVISION LINES

1

KO

Sheet 7 of 10

US 6,292,743 Bl

800

/

DIGITIZE THAE ZONE DIVISION LINES

- B4

y

(ALCUFLATE THREE SETS OF THME ZONE DIVISION LINES
RAVING THREE {EVELS OF ACCURACY. STORE AS
POLYSONS DERNED BY LATITUDE AND LONGITUSE
(OORDINATES

/rwﬁ

¥

808

OBTAIN POSITION READIKG FROM GPS [N TERMS
OF LATITUDE ARD LONGITUDE

COMPARE POSITION $ITH HIGHEST LEVEL (LEAST
ACCURATE) SET OF DIVISION LINES

812

CURRENT POSITION

INTERSECT DIYISION
UNE?

YES

MOST ACCURATE SET

OF DIVESION LINES
ISED?

YES

l

CRANGE TIME ZCHE

YES

EXHIBIT A

0008



Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 16 of 27

US 6,292,743 Bl

U.S. Patent Sep. 18, 2001 Sheet § of 10
822 826
822
824
824
Vi
Fig. 8B

804

GET CURRENT GMT DATA FROM GPS

L ]

800

GET CURRENT TIME ZONE INFORMATION

/

CONVERT GMT TO LOCAL TIME IN ACCORDANCE 08
WITH CURRENT TIME ZONE AND DAYLIGHT
SAVINGS, IF APPLICABLE

3

910

RESET TIME ON MOBILE COMPUTER SYSTEM =~

J

Fig. 9 @ 912

EXHIBIT A

0009



Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 17 of 27

U.S. Patent Sep. 18, 2001 Sheet 9 of 10 US 6,292,743 B1

1002

Fig. 108

EXHIBIT A

0010



Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 18 of 27

U.S. Patent Sep. 18, 2001 Sheet 10 of 10 US 6,292,743 Bl

1104
/

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

108

QUERY DATA BASE FOR TIME ZONE
INFORMATION CORRESFONDING
TO PARSED DATA

1108
| 4

OBTAIN CURRENT TIME IN GMT

1110

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

| 112

DISPLAY CALLED PARTY'S LOCAL TIME

END

Fig. 11

EXHIBIT A

0011




Case 3:16-cv-01901-BTM-JLB Document 1 Filed 07/27/16 Page 19 of 27

US 6,292,743 11

1
MOBILE NAVIGATION SYSTEM

BACKGROUND OF THE INVENTION

1. Field ol the Invention

The present invenlion relates generally o mobile naviga-
tion sysiem and apparztos, and more paticularly 0 a dis-
tributed navigation system having 4 wireless canpection 1o
a server for czleulating optimal rouies usiog real-time data.

2. Related Art

In recem years, navigation systems, it which autornobiles
are oquipped with a navigstional computer that {neludes a
display screen, an input mcans such a5 a keypad or & remote
control, and-a slorape mesns such as a CD, have become
populay, Geographical map and rouling data is Lypicaily
stored on the CD. The map Julabase on tke CD can have
various levels of detail, At the very least, the map database
inchudes gengraphical informatian at the major road level.
Additions] details that can be included are minor roads, urn
restrictions, one-way strects, highway ramp configurations,
hotel, resteurant and other business information, traffie
history, emergency facilily locatony and the like, The map
dalabases with routing information are referred 1o #s navi-
gable map data or turn-by-turn data. 'The Tevels of detail
siored an such databases depend on product and marketing
factors, including cost and demand, as well as the physical
storage capacily Hmitations.

Such navigation systems are stand-alone devices that rely
completely on data stored on the loval storape deviee for
gcographical and othor information. Thus, the capacity of

lhe slorage device becomes o Himiting faclor as to how much

mlormation iy available (0 users, In addidon, users musl
update their mapping databases [requently (o stey currenl
Typically, the cost of mapping databases increase with the
amount of details provided therean.

It would be desirable to have & navigation system that
provides current information to users without the need to
updats their locel databases whepever changes oceur. In
addition, it would be desirable o include rcal-time infor-
mation such as traffic, weather and road conditions and the
like [or delermining optimal routes. Further, i would be
desirable (o increase the level ol details provided by current
navigation systsms without requiring expensive databases
and/or databases that are bevond the capacity of the locs]
storage devies.

A current svstem, which connects 1o on-line servers in
real-time, is 'Thyota’s MONLT navigation syvstem imple-
mented in Japan, 'The MONLT system establishes a con-
nection to the server that is respomsive to requests for
real-time information including current traffie conditions
and the like, The server gathers the requested information
and downloads the dsla to Lhe clienl.

In this fashion, the MONET systern, and other similar
currenl sysfems, provide inlormadion and/or services Lo
users in real-time. This informadon andfor services include
real-time traffic data, road resirictions, email services, news,
sports, and weather reports, points-of-inferest data, and
ermergency information such as police, hospital and roadside
assistance, These eurrent systerms also typically allow the
user 1o downlead pictures of current traffic conditinns, points
of inferest and the lke.

In these current systemms, 21l geographieal data transmitted
by the server is in a propriety fomat, Thal iy, downloaded
mlormatjon used 10 describe geowraphieal dala, such as
poinf-ol-inleresl addresses and detailed map dals, includes
data points, indices and the like that are specific to the
particular mapping database used an the clisnt.

40
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Accordingly, (he clienl navigation systern musl have u
particular pre-defined mapping database installed in order to
work with the server. [n some coses, the mapping database
used by ihe clisnt and server must he identical, If there is a
mismatch between the expected mapping databasc and the
actval rmapping database used on the client, the clicnt camot
properly interprel the geographical daa downloaded [rom
lbe server and (he sysiem will [ai] (¢ operale.

Accordingly, cusfomers using these current syslems musi
obtain the latest version of the mapping database software
avajlable. 'This presents a major burden for custormers and
marmfacturers alike due to the high frequeney in which these
databascs must be updated.

In additicn, the data downloaded by the clent geneally

* requires high bandwidlh communicalion channels due (he

shear volumme of dafa framsmitied by (hese current sysiems,
Such high bandwidth communication channels are expen-
sive and may not be readity available in all areas, It would
be desirable to develop a system that requires lower hand-
width commurication channcls than that required by these
current systems,

Another problem with the eurrent systems owilined above
is that the client must include sophisticated algorilhms for
celenlaling optimal routes. In addillon, these roule-
calenlating algorithms in the client must be updated in
accordance with current services and options available on
the scrver. For example, if the server were updated to
provide a new or modified feature 10 the elient, the eliont
wust be specifically customized to support the mew or
modified fealure. Thus, a very close ccordination hetween
the scliware imstalled on the gerver and the sollware
installed on the clisnts must be maintained. This creates an
additioneal economic borden for customers.

Anuther prablem with the current systems is that the
proprictary server cannot be used with navigation systems
and mapping dalabascs provided by other manufacturers, As
staled, using currenl syslems, client soliware musl be [re-
quently customived and very specific mapping sollware
musl be used. Il would be desizsble (0 have o navigation
system that can be easily adapted to wark with a variety of
mapping software and navigational systems.

SUMMARY OF THE INVENTION

The present invention alleviates many of the failings of
lhe prior arl. One advanlage ol the present invention is (hat
il alleviates the need 1o have gpecilic pre-defined lum-by-
tirn mapping databases installed on the elient, 'The present
invention can be used with any mapping database installed
on the clienf navigation system. ln addition, the Jevel of
detail necessary for the client-instalicd mapping databasc is
minintal.

Another advantage of the prosent invention is that ihe
client navigalion system can be mude much less complex
than those used in current syslerns, A [ealure of the present
invention is that the server performs routing generation on
behalf of the client. ‘Jhe routing generation takes all real-
time variables into account, as woll as nser preferences and
the like. Accordingly, the preseat invention alleviales the
need to install sophisticated and cxpensive routing algo-
rithms and/or complex-hardwars components on the clien
that are uged (o perlorm local royting calevlations, In many
cases, the role of the client system can be limited to
displaying routes generated by the server.,

Amnother advanlage ol the presenl invention ix thut I does
not require software changes an the client navigation sys-
tems whenever the server provides new andfor modified
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leatures. All enhancemenlts fo the services provided by the
server are independent fram the software (nstalled on the
client.

Another advantage of the pressnt invention is that it
alleviates the noed for wsers o updaie their mapping data-
basc whenever a new version is available, A feature of the
present invention Is thal the server is hardware and sollwire
independent [rom the clent. In (his [ashion, navigalion
systems [rom 40y vendor can be sasily adapled lo work wilh
the server of the present invention.

Another feature of the present invention is that is uses a
natural language 1o deseribe optimal routing, information
that ean be iforpreted by & varory of clivnts with mimmal
softevare additions. An advantage of the present fnvention is

(ha! 1wy bandwidih communication chamnels can be used o

downloud the mlormation [rom (he server to ihe clients. A
further advantage of the present Invention is that the natural
lznguage routing deseriptions ean be highly compressed o
thereby reduce the already low handwidth requirements of
the swireless communieation chanpels.

A peneric natnral language description is used to specify
optimal routing Information that is trensmitted from the
server to the cHent. The natural langnage description is
complotely independent from the local mapping database
soltware used on (he clients, and can therelore be used io
conjunclion with any 1ype of mapping database softwares.

The client navigation system cstablishes a wireless con-
neclion Lo the server via eellular welephone technology or the
Hke, Onee connecied, the client requests a specific route by

uploading start and stop specifications to the server. The

server independently calculates an optimal route for the user
based on real-time and current data available o the server,
as well as user preferences or the like,

‘The routing infermation Is formatted wsing a natural
language specification 1o aeccordance with cach speaifie
embodiment of the present invention, Generally this speci-
lication includes = plyin lexi description Lor each link in (he
roule using pre~delined generic ferms such #s read names
amd] Lurning direetions, The client inferprets this routing data
and interfaces with the Tocal mapping database to
reconsiruct, in the farmat required by the client, the optimal
ronte from the natural language deseription, This is accom-
plisbed by nsing & mapping roconstriction algorithm stored
on the cliend.

Oueo the route is reconstructed, it is displayed on the
display scroen on the cliont navigation svstem, using what-
ever mapping dalabase is present on (he client, [n ihis
[ashion, the dalsbase solltware vsad on the server 1s com-
pletely hardware and solltware independent [rom thal used
on the client.

In one embodiment ol ths presen! invenlion, an enhaneed
user-interface data-entry fealure is provided. 'This “auto
complete” feature anticipates data being entered by users to
minimize the data-eniry process. This feature is especially
wseful in an automoebile navigation system duc to the inher-
cnt difficulty in entering dala while driving,

In another cubodiment of fhe prosent invention, the
eurrent time zone is derived from the enrrent GPS position,
This informetion is uscd to set the eloek o the navigation
syslem o a4 highly accurale loesl Ume, In addion, this
leafurs avoids the problem found in curzent sysiems (hal do
nat update local clocks. )

In another embodiment ol the present Invenlion, maps are
automnativally scrolled cn the display screen so thai a Tep-
resentation of the automobile always points to the right or to
the left. 'his snhanced user-intecface feature provides a

1

20

25

i

45

50

b
w

6l

4

more eliicienl. display allewing [or more look-ahead space
on displays that are wider than they are tall.

In another cmbodiment of the present invention, & tele-
phone coupled with the navigation system amomaticslly
displays Lhe current Jocal Ume [or & called parly, even il the
called pariy is in » [oreign counlry, The dialed number is
used {0 query a local database Lor providing locsl lime
information for the called party.

Further features and advantages of the dovention, as well
a5 the structure and operation of varions cmbodiments of the
invention, sre described in detail below with relerence 1o the
doCompanying dravwings.

BRIEF DESCRIPTION OF THE FIGURES

The prescnt fnvention is desebed with reference to the
pecompanying drawings, wherein:

FIG. 1 depicts an operalional snvironmenl according Lo an
emhodiment of the present invention;

FIG. 2 is a block diagram depicting details of the navi-
gation system according to an smbodiment of the present
invention,

110, 3 1s ablock diagram depicting some of the functional
campanents of the navigation system in accordance with an
embadiment of the present invention;

FIG. 4 is a Qowcharl that depicls a process thal can be
used In an embodiment ol the present invention;

1103, 5 Is a block dizgram describing 2 natural language |

format that can be used o specify moute in accordance with
an embodiment of the present mvention;

FIG. 6 is a Nowehard depioling a process thal can be used
o implement the map reconstruction feature in accordance
with an embadiment of the present invention;

FIGS. 7A, 7B and 7C arc block diagrams depicting an
enhunced user-interlace leature for data-eniry in aceordance
with an embodiment of the presenl invention;

G, BA s a flowehart depicting 2 process that can be used
io implement an enhageed foature for determiring curront
time zone information in accordance with an embodiment of
the present Invention;

F1G. 813 is a depicts three sets of time 7ooe division lines
ranging In accuracy from course o medium to fine in
accordance with an embodiment of the present invention;

FIG. 9 15 & flowchatt depicting a process that can be used
1o calibrale a real-lime clodk in the navigation compuier 2(4
in accordance with an ernbodiment of the present invenlion;

FEGS. 1H0A and 101 depict a navigational mapping system
display in accordance with an ecmbodiment of the present
invention; and

FIG. 11 is g Loweharl depiciing a process thal can be used
to implement the current time reporting feamre of the
present inventinn.

In the figures, like reference nombers generally indicate
Identical, lunctiomally similar, and/or structurally similar
elements. The fgure in which an element first appears 1s
indicated by the leftmost digit(s) in the reference number.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 depicts an operational enviromment aceording Lo an
smbodimenl ¢f the present invenlion. A navigaiional sysiem
102 iy installed in 2 mobile vnil such 5 an aulomebile 104,
[n one embodiment, the navigation system 102 recaives data
from Glohal Positioning System (GPS) satellites 110 for
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tracking purposes. A minimum number of three safelliles is
needed ta abtain acourate readings. As described below, the
connection to the GPS satellites 110 is &n optiona! compo-
nent of the navigation system 102 agcording to the present
nvention.

The navigation system 102 has the capability for wircless
communicaljons, In this exampls, one use of the wireless
eommunicalion fealure 15 o connect the pavigation sysiem
102 with a eompuler network, such as the Internet 118, The
wireless communication feature of the preseat invention is
alan used for providing standard telephony functions.

In ane example, cellular lechnplogy is used to implement
the wircless communication feature of the present invention.
In FIG. 1, the base station 306 and the mobile switching

affice 108 represent  portion of a lypical cellular network,

The base station 106 sends and receives radio sigoals Lo and
from the navigation system 102, The mahile switching, office
108 is coupled to the hase station 106 via standard relecom-
munication transmission lines: [ Jkewise, the mohile swileh-

ing officc 108 is coupled o the public switched telophene 2

notwork 112 via standard telocommunication iransmission
lnes. The public switched pewwork 112 i coupled 1o he
Imlernel 118 vid & poini-of-presence, which is typically
implemenied using high bandwidth T3 leleconmmunicalion
channels or the Iike,

Anavigation server 114 is coupled to the [nternet 118 The
pavigation server 114 is uscd fo generate and download
optimal Touting information to the navigation sysicm 102 in
aceordance with real-time data gathered from various pro-

viders on the Internet 118, and currenl mapping data stored -

n the dawsbase 116, and user profile Informution stored in
the database 117,

Note that the cellular netwerk is just ong example of a

technolopy that can be used to Umplement the wireless |
communication feature of the present imvention. In other ©

cobodiments, different types of wircless wehnology ean be
uged, such as low orbil or geosynchronsus orblt satellite
communications. In Luel, any (ype of wireless lechoology
can be used (o provide the wireless communicalion [galure
of the present imvention.

Further, the Inlernet FES is used in 4 prelerred embodi-
ment of the preseot ovention dus lo its wide use and
availability, However, any type of compuler netwark can he
used in alternzte embodiments of the present invention. As
such, the use of the cxamples of a ecllular network and the
Internct 118 should not be constined to limit the scope and
breadih of the present invention,

Detalls of the navigational system 102 are depicted in

FIG. 2. Speeifleally, the navigation system compriscs & s

navigalion compuier 204, 4 mapping dalebase 208, a display
sereen 212, a keypud iopul device 214, a speech iolerlace
218, 2 GOPS receiver 200, & wireless transeeiver 202 and 2
telephony devies 210,

Note thal hese componenis, such as the GPS receiver 208
and/or the wireless transceiver 202 may be imbedded within
the navigation compuler 102, Alternatively, such compo-
nouts may be implemented as discrete cxternsl devices
coupled to the navigation ecomputer 102 tlhvough external
ports, such as RS-232, SCSI, USB ports or the ke,

Any type of general or spocial purpose compuicr system

. can be used to implement the vavigation computer 204,
Typically the navigation compiier 204 includes 2 CPU, local
working memory, or RAM, pon-volalile program memory,
or ROM, and some lorm ol non-volatile exlernal memory
such as a CI) storage system or the Tike. An example of a
general-purpose computer system that can be used in an
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embodimen! ol {he present jmvenlion is a Clarion Auio PC
manuLactured by Claricn Corporalion ol Americs,

The display serezn 212 is used to display output from the
navigation computer 204, 'or example, geographical maps
Irom ihe mapping dslabase 208 are displayed on the display
screen 212, In this example, (e display screen 212 is
fiquid crystal display that conforms to the Aute PC platform
specification maintained by Mierosoft Corporation, In this
example, using the Autn PC platform specification, the
navigation system 102 fits into a standard T-12IN unjt in the
dash af an avtemobile 104, In accordanes with 1his example
standard, (he display sereen 212 Is 258 pixels wide by 64
pixels tall, An improved method for displaying o naviga-
ticnal mapping system on such a display is described in
detail below with reference w VIGS, 10A and 1013,

The keypad device 214 15 coupled to the pavigation
eomputer 204 and is nsed for inpuiting data, For example,
start and stop designations for 2 desired navigational route
are imput into the navigation computer 204 via the keypad
214. An improved method for efficiently toputting data into
the navigation svstem via the kevpad 214 is deseribed in
detail below with reference 1o FIGS. 74, 7B and 7C.

A clodk 219 coupled to the navigation computer 204
displays the locaf time, In one embodiment, the eclock 219
has o mode in which It displavs the local time of a exllad
parly via the telephonic device 210, Nofe that in ope
embodiment, lhe lime is displayed on the display screen 212,
Altgrnatively, in anather embadiment, the time s displayed
on a display on the telephonic devics 210. Alternatively, in
vet apother embodiment, the time is displaved on angther
display device coupled to the navigation computer 204,

In this example, a speech intecface 218 is also coupled to
the navigation compiier 204, The speech interface 218 uses
volce recognition technigues 1o accopt spoken commands
from users for conimolling the navigation comprnter 204, The
speech Inferface 218 is used in a preferred embodiment (o
allow users Lo confrol the computer 204 viz spoken voive
commands for promoting safe driwing conditions while
aperating the navigation system 102,

The mapping dafabase 208 is used {o slore locs] mapping
data. As described in detail below, the Jocal mapping data-
base can Tre any type of mapping database supported by a
sperific implementation of the present invention, The map-
ping database need not match the mapping database 116
uged by the mavigalion server 114,

The map display software 209 comprises methods for
displaying, oo display 212, roules reconstructed from the
oplimal routing informaticn provided by the server 114,

The wircless transceiver 202 i3 used to send and reccive
data between the navigation compuler 204 2nd the naviga-
tiom server 114, In addition, the wireless transceiver 202 iy
used Lo provide slandard and enhanced lelephony serviges
via the telephonic device 210. In one embodiment of the
present invention, an enhanced telephony service that is
provided is one thal antomatically displays the cureent time
of day relative to a called party’s location upon dialing out.
This aspect of the present invention is deseribed in detail
below wilh relerence 10 FIG. 11

The GPS recciver 206 1s used © track the position, speed
and bearing of the mebile unit 104, As 15 well known, the
GPS ix 4 collection of 24 saelites owned by the US
Guvernmen!. Other slmilar syslems can also be used in
alternate embodiments of the present invention. One
exumple of a similar system s the Russian GLONASS
systcm.

In general, the GPS and other similar systems provide
highly acenrate positioning and navigational information.
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Currently, the US GPS comprises 24 lwenty-four
NAVETAR GPS sawlliles which arbif 12,000 miles above
the carth and constantly wansmit their individual positions as
well as the current precise time-of-day. The eurrent preeise
time-of-day is provided by one of four highly acourate
on-hoard atomic clocks.

GPS occivers, such 8 the recoiver 206, lsten to the
mformation received from at loast three satellites to deter-
mine the precise location of the recelver, as well as velocity
and beanng information {if in metion). The GPY recelver
206 delermines its Jistance [rom the salellite by vsing the
fravel Ume ol the radio message from the salellile 110 (o the
reeciver 206, Afier caleulating its relative position from gf
least three satellites 110, the current position is calenlated
using well known triangulation techniques.

Accordingly, when the GPS rocciver 206 1s present. the
navigation computer 102 nses data from the GPS to track the
current location of the mabile unit 104, ‘The current location
is averlaid on 2 map from the mapping database 208 and is
displayed on the display screen 212.

In one embodiment of the present invention, the preclse
loeation that is calcnlated by the (IPS receiver 206 is used
to determine current time zone information. ‘Lhis informa-
tion can be used for example to set a highly accuraie
compensated local time W the navigation compuier 204,
Dewils of this aspect of the present invention are subse-
quenily described below wilh reference 1o FIGS. 8 and 9.

FIG. 3 is a block diagram depicting some of the functional
components ol the navigation sysiem in secordance wilh an
embodiment of the presenl invention. The pavigalion com-

puter 204 is provided with a web server interface component

302. The web server interface componenr 302 is used Lo
perform web browser-like functions for the navigation com-
pwtor 204, As shown, the web server interface is coupled
with the navigation server 114, This is generally secom-
plished through the use ol the wireless Iranscelver 2402,

Accordingly, the web server interface modnle 302 inter-
prets dutd streams [rom Lthe server Lor displaying display lext
ansd/or graphics on the display screen 214, Proferably, the
dala slreams trangmilted by the server 114 are in a standard
farmat, such as 11'TM1., a modified version of ITIMI, or the
lilke. 1n this fashion, peneric web-hrowsing, tools can be used
1o interface with the web navigation server 114 of the present
imvention.

‘Ihe weh server interface module 302 is also used 10
accepl nput 304 from the vser and transmit such uscr input
304 to the server 114, For oxample, users may request a
route 1o be caleulated by the server 114 by inputting route
slarl and slop designglions.

Route data that is caleulated by the scrver 14 is down-
loaded (o the navigatinn computer 204 via the weh server
mierface 302, The map reconstrociion module 306 (hen
processes the route data. In particular, the map reconstrue-
tion moduls interprats the route data and reconsteucts, in the
format required by the map display software 209, the
optimal route caleulated by the scrver 114, using the local
mapping database 208. As indicated by block 308, the
reconstructed mapping data is displayed, by the map display
sollware 208, on the display kereen 214,

FIG. 4 is 2 flowchart that depicts a process that can be
used 10 an embodiment of the present invention, The process
begins with step 404, whers the navigation computer 204
establishes a consection with the sarver 114, Qnce a con-
nection s established, the user inputs start and destination
parameters for a requested route,

In step 408, the scrver connects with other datahases, as
necessaey o obtain real-time information that is to be used
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in caleulating an opimal roule for the user. For example, the
server may ronnect with another server on the Internet 118
that provides current traftic or road conditions relevant to the

‘proposed rouis, Alternatively, such infarmation may reside

in one or more resotuees directly controlled by the naviga-
tion server 114, such as the database 116, or the user prefile
117, .

In any case, the Inlernsl L8 is a prelerred compuler
network used in an embodiment ol the present inveniion
because of the wide availzbility of information offered by
governmental, educdtional and commercial sources. 'l‘hu;,
depending on the specific implementation of the present
invention, realtime data provided by the present invention
can originate from the navigation server 114, or frem other
sources on the Inlernel 118,

Accordingly, the knowledge base used by the navigsiion
server 114 can be local or widely distributed, depending on
each specific implementation of the present invention, On
ane end of the speetrum, the navigation server 114 provides
ell of the reel-time information for the mebike navigation
system 102, On the other cnd of the speetriim, none of the
real-time data is provided direclly [rom navigadon ssrver
114, but [rom other resources evailable on the Inlernel 118,
In a typical embodiment, the disiribution ol the knowledge
base falls somewhere in-hetween these twir extremes.

In step 408, the secver 114 optionally reads or requests
user proference data for calenlating the rowte. For example,
the user may want to avoid toll roads, dirt roads or major
highways. The server 114 can request this information from
{he user in resl-time. Allernatively, such information may be
pre-slored from previous sessions and iy aceessible by (he
server 114, from the database 117, Many known methods
can be nsed to obtain user specific information, such as the
use of cookics and the lice, Such methods would be apparcnt
1o persons skilled in the relevant art(s),

In stop 412, the server ealoulates an optimal route based
on the starl and destination data [rom siep $06, 1he real-lime
data from slep 408, and the user inlormation, il any, fom
step 410, Next, in slep 414, the server 114 formats (he
routing data in accordance with a natiral langnage specifi-
cation. An exanple of a natural Tunguage specification that
can be uscd to implement an cmbodiment of the present
mvention is deseribed below with reference to FIG, 5.

Next, in step 416, the server downloads the calenlated
optimal route to the navigation computer 204, Typically, this
data is compressed prior 10 downloading in step 416, Upon
receipl of the compressed dala, the clisnt uses @ decompras-
sion glgorithm 1o expand the data (o iy ariginal fexl formal,
The fextual nature of the nawral language specilicalion of
the pressnt invention providss for highly compressible rout-
ing data 10 therehy reduge bandwidth requirements for the
WIrclegs conneetion.

In step 418, the client interprets the routing data, queries
the mapping database 208, and reconstructs the optimal
route in torms that are native 1o the mapping database 208
sodfor the map display software 209, In sicp 420 the route
i dixplayed, by the map display soltware 209, on (he display
screen 212, a5 ndicaled by block 308,

FIG. & is & block diagram describing a natural langnage
[ormut that can be used o speeily routes in secordance with
an embodiment of (he pressal Invention. A generic Jesiy-
nation for the natural language description is depicted jn
block 502. This s followed by a specifie example of a
formatted caleulated route as shown in block 308,

The natural language description 502 preferably consists
of start and end route designations 504, These designations
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are described using o nalural lapguage specification and
generally melude such informalion #8 sireel names and city
namcs, cte. [n addition, in a typical embodiment. the stary/
end Toute designation inclndes a start drection.

The start snd end roule designalions are followed by 4
number of links 5054, 50825 . .. 5051 (generally S05). Each
link 505 is deseribed using a natural language description,
This ¢an include m any variables such as a street nams, a
distanee, a turiing orientation, a landmark designation, a
turning distance from the landmark, etc. Many variations
can be used In dillerent embodiments of the present inven-
fiom in aceordance with desired [eatures.

In a preferred embodimsnt, & minimal amount of infor-
malicn 18 used 1 descrbe sach link 10 minimize bandwidth

reguirements. The rovte (able 508 depicts a specilic example

ol a caleulated route (hal beging on Sea World Drive in Sun
Diege Calif. and ends on South Rodeo Drive jn everly
1ills Calif, .

As staled above, the patural language rouling description
502 begins with the start/end route designations 304, An
example of a startiend route designation is shown in hlock
510. These designations can be as simple as the name of the
start and cnd strects as well as the ¢ity and state of such
streels, Io this example, the slarend roule designaon is
delined #s “Sea World Drive, San Diego Calill 1o South
Rodeo Drve, Beverly Hills Calil, The metning of these
terms Is self-explanatory.

The lirs{ link 514 describes mlormation aboul ihe next
mrn. i particular, the 1inlk 514 lsts the name of the next rmad
(“Interstate 8"}, the nrientation of the turn at Interstate 8 (“90

Deg.”) znd the distance to the tirn at Inferstate 8 (“1.4

miles™). Similarly, Link 518 lists the name of the noxt road
(“Imterstatc 5™, the oricntstion of the ftun (*0 Deg.™) and the
distance (*1273 miles™). The next Hok 518 Ysis the name of
the nexl read (“Santy Monica Highway 27, the orlentstion
of the turn (45 Deg.™ and the distance 1o the turn(®2.9
miles™). lfinally, the last Unk 520 lsts the next turo (“South
Rodeo Drive™), the turning orisntation (“180 Deg.”) and the
distanee to the urn 1 mile™),

As deseribed below, this information s processed by the
navigation computer 204 to reconstruct and display the route
508 using the loca! mapping database 208, As stated, the
local mapping database 208 can be different from the
roapping database 116 used by (he server 114 (o caleulale the
route, Specilically, the map reconsiruetion moduls 306 reads
the natural language romting deseription 508 and recon-
siruets the route in step 418,

A method thal can be used by the map reconstruction
modile 306 1o reconstruct the route (as shown in step 418
from UG, 4% will now be described with reference 1o UIG,
6. The map reconstruction process 600 begins with step 602,
In step 602, the process finds the starting point of the route,
Typically, this starting point is listed I the first catry 504 in
the natural language desceripion 542, I shovld be nofed thul
there are many ways in which o specily a start Jocation. For
example, in ane embodiment, the start location s specified
in accordance with the current GPS locstion. In another
cmbodiment, the start Iocation is specified by specific user
input. In yet snother embodimen, proprogrammed user
mformation, such as a home or werk address is stored in
gither the mavigation compuier 204 or the user profils
datzbase 117, In any case, vadous methods lor speeilving 2
start location that can be used in specific embodiments of the
present invention would be apparent to persons skilled in the
relevant art(s).

Accordingly, in step 602, the start location is found within
the local mapping database 208. Specific methods for
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searching the local mapping dalabase 208 depend on the
actual mapping database being used In each specific imple-
mentation of the present invention. “Typically, standard map
data accessing function calls are used in accordanes with
requirements of & predefined application-programming
terface (ATI). Specific method steps for scarching various
Iypes ol mapping dalubases 208 would be apparent 1o
persons skilled in the relevant arl(s).

Onee the slzriing point is found on the mapping dalabase
208, the process continues with step 604, [0 step 604, the
next linlk is extrected from the natural language description
505, As stated, this includes at least the strect name of the
next urn {(“next turn strect™) and the type of the next wm
(“torn type™). It should be poted the turn type could be
specified i various ways, For example, the fum type could
be specilied in terms of absolule degrees, as shown in FIG,
5 or as directional indicators, such as N, NL, 1i, SI, §, 5W,
W and NW. Alternatively, the turn type could be specified as
4 left forn or aright turm, a left bear or a right bear, cie. Any
method for describing furns <on be uscd in sltermative
crubodiments of the present invention.

Nexl, in slep 606, the curreni road in the mapping
database 208 i [llowed in the indicated dirsciion. The
indicated direction is delermined by the stariend roule
designations 504, or from the lasi turn. Next, in step 608 the
process determines if the Tast link 5051 has heen processed.,
If so, the map is lighlighted in sccordance with the recon-
structed routing information determined from the previous
sleps, Typically, the highlivhied map is displayed on the
display screen 212,

I the last link 5057 has nol been reached in sisp 608,
control passes to step 6160, [n step 610 the current road in the
mapping database 208 is searched for the next occurrence of
& oross street, The goal is to determine the exact location (e,

" the latitnde and longitude) of cach mancuver. This is secom-

plished by finding the intersection of the two strects before
and aller & maneuver under consideration. In one
embodiment, i is assumed that 1he sireel names and Lhe cily
name of the streets have besn sxtracted from the turn-by-
furn text instructions provided by the server. ’

"T'his tasle can be achieved by using stendard map data
scepssing function calls. A nede 1D of the mancuver point
(interscetion) can thus be obtained. Onee the mancnver peint
s idenlilied, the read segmenl corresponding io the nexi
cross sireel can be defermined.

Nexl, in step 812, the process adds the map information
1o the reconstrmeted route. Control next passes 1o step 614,
"The objective s to construet a route data steueture ar “link
list™ which wonsists of all the shape points along the routs.
Given two podes (Le. mraneuver points) and the name of the
road between then, the process traces through the segments
that conneel ths two nodes, From sach segmenl, a serfes of
shape poinls ¢an be obluined, The result ol slep 612 15 Tink
list of shape points, which define part of the ronte.

Next, in step 614, the process double checks if the found
cross street matches the turn street. ln a preferred
etbodiment, fuzzy logie is used o mmplement the street
name compatison in step 614 ¢ account for difforonces in
spelling and for differences in strect names such as “road”
verses “drive”, “sleet”, or “eircle™ and abbreviations and
the like, Il un exacl match is not lound, houristic lechniques
can be used to deterimine the hest mateh. ‘Iypically, this
invalves additional searching in the current direction fo
determing if other candidates oxist,

If in step 614, a match between the cross street and the
turn street is found, control pesses to step 816, In step 616,
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fhe process malkes the (urn as indicated in the link informa-
tion, Control next passes back to step 604, where the next
link is read. 'The process represented by sfeps 004616
continues until step 608 determines that the last Tink has
becn processed, as described above,

The outcome of this algorilhm depicted by fowchart 600
i a link tis1 of shupe points, which deline the oplimal rouie
downloaded [rom the server 114. A subgel of the link list of
shape points 18 the actual maneuvver poims, This recon-
structed route data can then be used to display and route
tracls a vehicle progression along the routs. ‘e navigational
computer 204 can then issue gnidence imstructions io the
wsor at appropriate times (e.g. when the automobile 104
approaches 4 fum),

An enhanced user-interfocs dafa-entry featvre will now be

deseribed with relerence 1o FIGS. TA, TR and 7C. This
feature is preferably used in embodiments of the present
imvention that indlude the use of data entry fields similar to
the type shown in UG, 700 This type of data entry figld is
berginafter referred to as a “koypad dsta eairy field” A
keypad data cutry field provides the capability for inputting
alphanumeric characlers with ths use of 4 keypad device,
rather then o keyboard device, Keypad data eniry [elds can
be [ound, [or example, in Microsoll’s CE Aule PC operaling
system.

The keypad input device 214 used In one smbodiment of
the prescnt invention consists of five koys that are amranged

as shown in F1G, 7A. In this cxample, the contral key 711 is

used to porform an “Entor” function and is hereinaficr
referred w as (he “enter-key 711."” The lour directional keys
708, 707, 709, und 703 are geperslly used (o sller the
position of a sereen object, such a5 a cursor or the 1ike. In
addition, the directional kevs are used o scroll data as
deseribed below, ‘

FI(3, 7C represents a single kevpad data cntry field shown :

at different points In time. In particular, m this cxample, the
elapsed time increases us the relerence numerals 712-720
increase. In this example, dillerent character positions sre
highlighled (as indicaled by durkensd wfangles) al each
paint in time 712-720, That is, the first character is high-
lighted at time 712, the second at time 714, the third at fime
7186, the forth at rime 718 and the fifth ar dme 720,

The highlighted character position indicates the active
charecter position. When & pacticular eharecter pasition is
active, usors can manipulate the data within that position by
using the up and down arrow keys 703 and 707, respectively.
Typically, pressing the up arrow key TO3 scroefls data in the
duty in the active characler posilivn in a descending alpha-
betical order, Similarly, pressing the down arrow key T07
serolls the data in the active character position in an ascend-
Ing alphabetical order,

{further, users select which character position in the data
entry fleld is active by manipulating the left 709 and right
705 arrow keys. The ester-key 711 ts generally depressed to
indicate that data should be entered and accepted by the
programm,

The enhanced vser interface feature of the present inven-

ton anticipates the contents of date being entered by the user’

and fills-in the date entry ficld with the anticipated charse-
lers 1o the righl ol (he sclive characier posilion. In this
laghion, i[ {he anlicipaied data is cotrect, the user need not
enter data into the remaining character positions, but instead,
immediately presses the enterdey 711

In addition, the method conslunily determines a valid
character set for each character position. ‘Thecefore, when
nser presses up arrow key ar down armow key for serolting
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characters, only valid characiers appear In the keypad data
eniry field in accordance with the sot of allowable entries.
This feanure of the present invention s especially useful in
a mobile environment sueh as an automobile, where data
entry is not culy cumbersome, but can elso be dangerous,

The enhanced uscr-interface feature of the present inven-
fion [unciions as [ollows. FIG. TR represents a porlion of 4
dulabuase comprising allowable cilies thul can be specified by
# user, [or example, when specilying the star! and/or stop
route designations o step 406. o this example, the cities are
tisted in alphabetical order, but any order can be used in
alternate cmbodiments.

As shown by the data cotry field at thme 732, the vser
coters an “S” in the fost character position by manipulating
the up and dewn arrow keys (703 and 707, respectively). In
respomse (o this user inpul, all ol the charaeler posilions 1o
the right of the active characier position are completed with
anticipated data. In this example, the city “Sacramenio” 704
Is selected s the anticipated date entry item.

In this example, “Sacramento™ 704 is selected from the
table 702, because it is the first entry fonnd in the table 704
that eanforms to the entered data at the time 712, That is,
“Sacramento™ is the first ¢ity in the table 702 that begins
with the letter “8”,

It is important t note that in other embodiments, different
criteria ¢an be used to scleet a particnlar item from the sct
of conforming data items. In this cxample, the set of
conforming daty ilems is all ilems in the fable that begin with
(he leder “S™, Further, in {his example, the crilerion used for
selecting a particular conforming data item is that it appears
first In the list, alphabetically.

In znother embodiments, dilfereni criferia can be used,
such as frequency of use and most recent use. lar example
in one embodiment, a frequency of nse counter is maintained
for cach data item 1o the list 702. Accordingly, a data itcm
having the highest frequency of use is sciected from the sct
of vonforming data ilems. In snother embodiment, 2 dule
counier is mainlained [or each ilem in the st 702, In this
example, the most recently used dala Hem is selecied Dom
the set of conforming data items. Any method can be used

. to select the anticipated date item from the sel of conforming

data ffems at cach peint in time during the data eniry process.
Such methods would be appsrent 1o persons skilled 1 the
relevant ati(y).

Next, as indicated by the time 714, the user sclects the
letter “A” in the second character position, At this point, the
ssl of conlorming dals flems is all dlems in (he lisi 702
beginning with the letters “SA, This includes the duty ilems
704-710, Using (he alphabefical criterion as Jescribed
ghove, the data item “Sacramentn” is selected as the antici-
pated data entry.

Next, a8 Indicated by the time 714, the user selests the
letter “N” In the third character positian. This letter can he
quiclcly selected by the user hecause the scrollable character
sct at cach position is Hmiled in accordance with the
allowsable cotry Lst 702, In this example, if the allowable
data enwry Hsl 702 represents the entire lisi, then the allow-
able charzelers in the third character position is limited by 1o
the letters “CC” and “N™. -

When the *N™ ig selecied, the sel ol conlorming dara
ilems is a1l ilems in Lhe lisl 702 beginning with the letlers
“SAN”, namely 706-710. Again, using the alphabetical

criterinn as deseribed above the data item “San Diego” is

sclected as the anticipated data cutry,
Next, as indicated by the time 718, the user selects a space
in the forth character position. At this point, the set of
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conlorming dala llems remalins (he same. Therelore, the dala
ilem “Sun Diego” iy ssloeted as {he anticipated data enlry,

Next, as indicated by the tme 720, the user selects the
Jetter “I™ in the fifth character position, At this point, the st
ol conlerming dala fiems i all ilems in the list 702 begin-
ning with the lellers “SAN B The sel of eonlerming data
items that mects this crterion is “San Francisco” 78,
Aceordingly, “San Francisca™ 708 is sclected as the antici-
pated datz entry.

As siated above, In one cmbodiment of the present
invention, the precise Iocation that is calerlated by the GPS
receiver 204 is used to determine the eucrent time zone. Uhis
information can be nsed for example to st the clock 219
coypled 1o the navigating compuler 204 (o 1 highly aceursle
compensdated local lime, based on cumrent pesilion. This
feature wvoids ihe problem, found in current systems where
a local clock is not updated with a time zone is crossed.

FIG. 8Ads » lowchart depiciing a process thal can be used
{0 implemen( un enhanced Leafvre lor delermiming current
time zone information in aceordance with an embodiment of
the present invention. In step 804 time zone division lincs
are input into the navigation computer system 2. One way
to accomplish this is to digitize time zone division lines. In
slep 806 (hree sels of time zone division lines are slored in
the compuler syslem 204. Prelerably, Lhese lines are stored
as three sets of polygons having an increasing level of
accuracy, as mdieaied by step 804,

Accordingly, three sets of time zone division lnes are
slored, Tanging in accuracy [rom course Lo medivm io fine.
The cowrse time zone division lines are wider and not as

aceurate as the medivm division lincs, which in twrn are |

wider and not as sccurate as the fine division lines. As the
Tevel of accuracy incresses, so does the number and com-
plexily of the polygens thal comprise the dilferent sels of
{ime vone lines. In clher words, the course and medivm lime
division lines are approximutions that ere used o guickly
determine whether 2 current position is close to an actsal
titne zone. [f 50, a more precise set of lines is used. Lhe fine
time zone division lines verv aceurately depict the shape and
position of the actual time zone division lines. The fine set
af lines 18 much more complex and requires more polygons
_than the less acevrale course and medivm sets of Tines. This
coneepl s illusirated in FIG, 8B,
In FIG. 8B, a portion of a course, medfum and fing sct of

fime zome lines are depictsd, The acwzl Ume zope is

coineident with the (ne sel of lime vone lines thal are
represented hy the line 826, In this example the fine set of
division Tines 826 exactly matches the width and shape of
the actnal time zone. The medium set of time 7one division
fines 824 represent a close approximation that encompasses
the time zone line 826,

Note that the medium sct of lines 824 can be represented
with much fewer polygons than the fine sct of lines 826, In
this fashion, scarches using the medium sot of lines 824 for
delermining whether a curren! position is coincident with fhe
{irne zone lines 824 can vccur much lasler than using the (ne
set of lines 826.

The course sel of lime zone division lines 822 represent
a pross spproximation ol the fime zone line $26, Nowe that
the course sut of lines 822 can be represented with fewer
polygons than the medium set of lines §24. 1o this fashion,
scarches using the course sot of lines 822 for deternmining
whether a current position is coincident with the time zone
lines 822 cun occur much Lasler than using the medium sel
of lines 824, Accordingly, a8 shown below, sparches sre
made first with the course sel ol nes 822, Iollowed by the
medium set of lines §24, followed by the fine set of lines
826.

45

w
T

Al

14

Telerring back now to FIG. 8A, in slep BUS, the process
determines the current position from the (3PS receiver 206
in terms of latitude and longitude. Next, in step 810, the
process detstmines if the current position intersects with the
course sot of fime division Hnes, It should be noted that
comparing the position neng the course set of tme zone
division lines s [ssler than ysing the medivm sal of lime
z0ne divison lines, Similarly, the comparison using Lhe
medium set of time zone division lines is taster than using
the fine set of time rone division lines. I this fashion, the
medinm and finz sets are used only when reguired (i.e. when
the navigation sysiem 102 gets closer to an actnal time zong
division lne.)

When the nuvigation sysiem 102 gets close Lo 2 time zone,
the compare using the course approximaticn location infar.
matian will indicate that an intersection betwezn the current
location and the course set of Lnes exist, This indicates that
a higher resclution compare is requirced using & finer sot of
fime zone division lines,

Accordingly, in step B10, 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 {nterseets with the time zone divisiom Hnes in
accordance with the comparison. If it docs, the procoss
delermines il the mosl acourate sel of division lines hive
besn used in step 812. II so, conirol passes fo slep 818,
where the new time 7one is set. If not, the next finer set of
division lines are used for annther comparisan, as indicated
by steps 814 and 8§12,

If it is determined in step 812 that 21 intersection between
the current position and the time zope lncs do not cxist,
conlrol passes back (o step $08 and the process repeats. Note
ihat an embodiment of the present invention may include »
delay belween sleps 812 and §08, For exarople, it may be
desirable to save (PU cycles by checking for 4 new time
rone at specified intervals, rather than continuously.

F1G. 9 15 2 flowehwt depicting & process that can be used
to calibrate 8 real-time clock in the navigation computer 204,
The process beging with step 904, In sicp 904 the process
delermines the currenl Ume In Greenwich Mean Time
(GMT) [rom the GPS recaiver 206, Mexl, i slep 906, (he
process determines the current time zone information. This
can be accomplished using the process B0 as described
thove.

Mext, in step 908, the procoss coverts the GMT to local
tinwe in accordance with the enrrent time zone and daylight
savings time and like. A database that is accessible to the
mavigation compuler 204 1s used Lor Uds purpose. Tn slep 910
ihe process sets he locul me ol the mavigation compuler
204 tn aceordance with the time caleulzled in step 908, The
process ends as indicated by step 912.

As stated above, the display screen 212 js used w display
goographical maps from the mapping database 208, In
addition, the current positon of the automobile 102 {5
supsnimposed on the geographical map o indicate (he
curreni posiiion snd bearing, In this example, the display
sereen 212 is 2 Hguid crysial display that conforms (o the
Antar PO platform specification maintained by Microsoft
Corparation. In this example embodiment, the navigation
systemt conforms 1o the Auto PC platform and thus 102 fits
into a standard 1-DIN unit in the dash of the automobile 104.
It s assurmed that in sceordance with (his standard, the
display scrgen 212 13 on the order of 256 pixels wide by 64
pixels Lall. An method [or displaying a navigationa} mapping
system on such a display will now be described with
reference to 1M1G3. 10,
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A “head-right” map Jisplay 1002 is shown o FIG. 104,
In this example, the sulomobile 104 is represented by he
triangle 1004, In this example the avtomobile is heading
frem lefi o right, In the head-right display 10062, the map 15
continnously rotated snch that the direction of the vehicle
1004 alwevs poinss o the righl. ‘This method {s much
prelerred over the current method ol displayving maps such
that the vehicle always poinis up, Using a head-right display
is preferred due lo the fact that the display scroen 212 is
significantly wider than it is tall. In this fashion, by nsing a
head right display, more look-ahead space of the route is
provided,

Alternatively, 8 “head-left” map display 1006 as shown in
FIG. 108 can be used, This may be the preferred mothod for
amamobiles equinped with a steering wheel on the right
side. In this example, the automabile 104 = representsd by
the {riancle 1008 and is heading [rom right 1o left. In the
head-lafi display 1006, the map is conlinuously rolafed such
that the direction of the vehicle 1004 always points (o the
lefi, This method is much prelerred over the current method
of displaving maps such that the vehicle always points up,

In one embodintent of the present invention, a databasc is
muinlgined thal maps e zone information o lelephone
oumbers, This dalabase i used Lo provide an enhanced
user-mlerface fealure ol the present invenlion. In particular,

the dalahase is used to display the current Iocal time of 2 2

called party, when dialing cut on the telephonic deviee 210
The detabase used to implement this fosture maiches coun-
try codes, city codes, arca codes, and local exchange infor-
mation thal comprise lelephone numbers 1o ime zone inlor-
mation, '

FIG. 11 is a flowchart depieting a process that can be used
ty implement this Jealure of the presen! invention. In step
1104, {he lelephone number inputl by he user is parsed w
extract a eountry and city code, or an area code and

three-digit exchange. Onee this informaticn is extracted, it is

used in step 1106 fo query a database that matches such
information with time zone mformation, The time zone
information is geoerafly relative to universal time or GMT,
and lypically rapges lrom GMT ~12 bours o GMT +12
hours. Ones (his inlormation is retrieved [rom the database,
the cusrent time in GMT is obtained as indicated in step
1108,

Aller the vurrent GMT Is oblained, it is adjusted in
accordance with the time zone information as indicated in
step LTI Vinally, in step 1112, the adjusted time s dis-
played to the uscr.

While varicus embodiments of the present invention have
heen described ahove, it showld be understood that they have
been preseated by way of cxample only, and not limilation,
Thus, the breadth and seope of the preseat invention should
nol be limiled by sny of the ubove-described exemplary
embodiments, buf should be delined only in accordancs with
the [olowing claims and their equivalents.

What is claimed is:

L. A method for providing an optimal rows using real-
time informetion for & navigation system comprising a clicnt
and @ server, said setver coupled to & computer network, said
method comprising the steps of:

cstablishing a wireless conncetion between the elient and

the server;

transmitting start and end route designations from the

client to 1he serven;

accessing real-time infarmatinn by the server;

calenluling the eplimal rovie by the server, based on ihe

real-time information and said start and end route
designations,
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[omnaiting the eptimal roule inio a bon-proprietary, nalu-

ral language description;

downloadiog said pon-proprictary, natural language

deseription to the client;

reconstructing ihe oplimnal rovle by the client using a local

mapping dulabase; and

displaying said optimal routc on a digplay system coupled

to the client,

2. The method ol claim 1, whersin sald step of Jormuiiing
inchrles the slep ol dividing the optimal route inlo one or
more links, wherein each link includes al leas! 2 slreet name
and 2 furning arientation,

3. The method of claim 2, wherein sald step of recon-
structing ncludes the steps of

searching said local mapping database [or & closest match

ol said slreel pame and said rning orientalion [or sach
of said links; and

building the optimal route by combining cach of said

closost matches from said scarching stop.

4. The method ol claim 1, whemsin szid aceessing siep
comprises the step of accessing a trafic database comprising
currant traffic conditions; and

querying said waffie database for determining cwrrent

traffic conditions belween locations defined by said
slarf and end roule designations,

5. The method ol claim 1, wherein suid real-ime inlor-
malion includes one ot more fom the sel ol

enrrent traffic conditions:

highway ramp conligurations;

current weather conditions;

coustriction information;

road resiricfions;

detour information; and

event traffic information.

6. The method of claim 1, wherein said wireless conneg.
fion i sccomplished uging a cellular nefwork,

7. The method ol claim 1, whereln said rensmilting step
inchudes the step of entering into a kespad data entry field,
said start and stop route designations inclnding & name far
one or morg of:

a cily,

a state;

a country; and

o sfreel,

B. The method of claim 7, wherein said step of entering
comprises the steps of:

eamparing data entered into the keypad data entry field

with a databasc of allowable cntrics;

detenuining a sct of confonming data items 2ssociatod

with suid cntered dats;

applying a criterion 1o said set of conforming data items

" to detenuine an enlicipated dula ilem; and

displaying said anlicipated dala ilem in the data eniry

lield.

9. The method of claim 8, wherein said criterinn defines
a data ltem in said set of conforming data {tems that appears
first alphabetically.

10. The method of claim 8, wherein said eriterion defines
& dula Hlem 1o sald sel of conlorming Jala flems that is ysed
maost [requently,

1i. The method of eluim 8, wherein said eriferion delines
a data item in said set of conforming data items that is used
most recently.
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12. The melhod of elsim 1, wherein said downloading
step comprises the step of compressing said natural language
descripticn.

13. 'The method of dlahn 1, wherein said caleulating step
further comprises the stop of reading user-specific data in
caleulating the optimal rouie.

14. The methed of claim 1, wherein gaid computer nel-
work is {he Internet, -

15. A mobile navigation s¥stem comprising:

& navigation corpulcr;

a wireless (ransceiver coypled fo said navigalion com-

puler for conmecling with g mavigation server, said
navigation server for calenlatng optimal routes hassd

on real-irme information, said optimal routes being

formaticd using a nom-proprictary, natural language
deseription,

4 mapping dutubase coupled (o said navigation computer
lor meeonstrueting sald optimal rovls bom said non-
proprietary, namral language deseription: and

a display screen coupled to said navigation computer for
displaying said optiraal rowe using sald mapping data-
base.

16. The mobile navigation sysiem ol elaim 15, [urther

comprising:

a GDS reeciver coupled to said navigation computer for
monitodng position;

4 lelephomic device coupled (o said wireless lransceiver
and said navigation computer for making and receiving,
telephone calls, and

8 keypad coupledto said navigation computer for entering
start and end roule designations.

17. The mobile pavigadon sysiem of claim 15, wherein
said display serzen is used 1o display the mapping database
in a head right configuration.

18. 'The mobile navigation systern of claim 15, wherein
said display sereen is used io display the mapping database
in a head left configuration,

19. The mobile pavigation system of elaim 16, [urther
mcluding a ¢lock coupled Lo said navigation compuler,
whereln said navigation computer is programimed 10 set said
clock to an accurale local time in accordance with a time
fram seid GPS receiver and a eurrgnt time 7one.
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20, The mobile navigation syslemn of claim 18, luzlher
Including a clock covpled (o said navigation computer, and
il lelephonic devige, wherein said navigation computer is
programmed to indieate from said clock a local time of a
called party based oo 4 dialed number.

21. A method for providing an optimal routs using real-
time information from a sorver of & navigation system, the
navigation sysiem also comprising a client and said server
coupled to & compuier network, said method comprising the
steps oft

eslablishing a wireless connection wilh the client;

recelving at the server start and end route designations

from: the client;

caleululing al the server the opiimul route based on

rexl-lime information at the server and said start and
end route designations;
formatting at the scrver the opiimal route into a2 non-
proprielary, natural linguage descriplion;

downloading from the server said non-propristary, natural
lzngnage description to the client so that the client can
reconstruct the optimal rote using a local mapping
dutabasc and display said optimal route on g display
system coupled to the client.

22, A method lor providing an oplimal roule using real-
(ime information at client. of a navigation syslem, the navi-
gation system also comprising a client and said - server
coupled o a computer network, said method comprising the
steps of:

-esfablizhing a wireless conneclion with the server;

transmitting start and end route designations from the

client to the ssrver:

recelving from the server an oplimal rovte formatted in a
non-proprietary, nalural language descriplion and cal-
culated based on rexl-dme information and said star
and end roule designalions;

reconstructing the optimal route using a local mapping
datzabasc; and

displaying said optimal rovls on 4 display system coupled
to the client.
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