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I, Kevin 1. Russell, declare under penalty of perjury as follows: 

I. My name is Kevin 1. Russell. I am over the age of twenty-one years and am 

competent to make this declaration based on my personal knowledge. I am the manager of 

Traffic Information, LLC ("Traffic"). I offer this declaration in support of Traffic Information, 

LLC's Motion To Dismiss For Lack Of Subject Matter Jurisdiction And Alternative Motion To 

Transfer Venue. 

2. Traffic is a Texas limited liability company with its principal business operations 

conducted in Marshall, Texas. Traffic owns the patents at issue in this lawsuit, i.e., U.S. Patent 

No. 6,466,862 ("the '862 patent") and U.S. Patent No. 6,785,606 ("the '606 patent") (collectively 

"the patents-in-suit"). These patents cover systems related to presenting traffic information on a 

mobile device. Traffic has three patent lawsuits involving one or both of the patents-in-suit 

pending in the Eastern District of Texas, Marshall Division. T-Mobile, which is central to 

Google's allegations in this lawsuit, is a defendant in one of those pending cases. 

3. The litigation referred to in paragraph 15 of Google's Complaint is one of five 

patent lawsuits that Traffic has filed in the Eastern District of Texas, Marshall Division, for 

infHngement of one or both of the patents-in-suit, three of which are still pending, and one of 

those including T-Mobile: (I) Traffic Information, LLC v. American Honda Motor Co, Inc. et al. 

(Case No. 2-07-cv-00391-TIW) (closed); (2) Traffic Information, LLC v. Alpine Electronics of 

America, Inc. et at. (Case No. 2-08-cv-00007-TIW-CE) (closed); (3) Traffic Information, LLC v. 

HTC USA, Inc. et at. (Case No. 2-08-cv-00404-TIW) (pending); (4) Traffic Information, LLC v. 

AT&T Mobility LLC et at. (Case No. 2-09-cv-00083-TIW-CE) (pending, includes T-Mobile) 

("the T-Mobile case"); and (5) Traffic Information, LLC v. Sony Electronics Inc. et al. (Case No. 
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2-09-cv-00191-TJW-CE) (pending). Just as with Google's action here, the pending Texas cases 

involve issues regarding the validity and infringement of the '606 patent andlor the '862 patent. 

4. Google could not have based its apprehension of suit referred to in paragraph 15 

of its Complaint on any communication between Google and Traffic. Traffic never notified 

Google that Google Maps, or any other Google product or service, infringes either of the patents-

in-suit, or any patent owned by Traffic. 

5. Google could not have derived its apprehension of suit from Traffic's Complaint 

in the T-Mobile case in Texas, since that complaint does not identify Google, Google Maps or 

any infringing products by name. (Exhibit 1). 

6. The phrase "traffic feature" that is used in quotes by Google in paragraph 8 of its 

Complaint was used by Traffic's counsel in reference to Google Maps in a confidential email to 

T-Mobile's counsel in connection with the T-Mobile case in Texas. The email was labeled 

"INADMISSIBLE AND CONFIDENTIAL, FOR SETTLEMENT PURPOSES 0T'!'L Y, 

SUBJECT TO FRE 408". Traffic did not consent to any disclosure of this confidential 

communication, and T-Mobile never advised Traffic that T-Mobile was not honoring Traffic's 

confidentiality designation. 

7. Traffic is subject to personal jurisdiction in the Eastern District of Texas, 

Marshall Division, with respect to the patents-in-suit. Traffic is a Texas limited liability 

company and its primary business has been carried out in the Eastern District of Texas, Marshall 

Division, located in Marshall, Texas. The Eastern District of Texas, Marshall Division, has 

already exercised personal jurisdiction over Traffic many times related to the Texas lawsuits 

identified above. 
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8. The five lawsuits listed above asserting the '862 and/or '606 patents in the Eastern 

District of Texas have been against 48 defendants with offices scattered around the country. This 

action and the pending Texas actions listed above will involve identical issues, including, for 

example, issues related to claim construction and patent validity. This action and the T -Mobile 

action in Texas may also involve identical infringement issues. T -Mobile has already filed an 

answer in Texas stating that personal jurisdiction and venue are both proper in the Eastern 

District of Texas. (Exhibit 2). T-Mobile also filed counterclaims in Texas seeking declaratory 

judgments of non-infringement and invalidity of the '606 and '862 patents. Id 

9. It would be more convenient for Traffic to litigate all of the cases related to its patents in 

one court, the Eastern District of Texas, Marshall Division, where it currently has three related 

patent cases pending. Google has a national presence and is currently or has been a party in at 

least 20 patent cases pending in the Eastern District of Texas. (Exhibit 3). 

10. The only witnesses known to Traffic located in Oregon are me, Kevin Russell, 

and Bruce DeKock. I am one of the co-inventors of the patents-in-suit and the manager of 

Traffic. Mr. DeKock is also one of the co-inventors of the patents-in-suit. Since Traffic's 

business is concentrated in Marshall, Texas, it would be more convenient for me and Mr. 

DeKock if this case were transferred there so that all of the litigation related to the patents-in-suit 

is consolidated in one district. Mr. DeKock and I will voluntarily appear in Marshall, Texas for 

purposes of this case. I have conferred with Mr. DeKock to confirm the above. 

11. Witnesses with companies that have been sued for infringement of one or both of 

the patents-in-suit - based in places such as Washington, California, Minnesota, Michigan, 

Illinois, Kansas, Tennessee, Texas, Georgia, Peillsylvania, North Carolina, Washington, D.C., 
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New Jersey and Massachusetts - will likely have evidence related to Google and T-Mobile's 

allegations that the patents-in-suit are invalid. 

12. Federal court statistics show that the Eastern District of Texas maintains a 

substantially speedier docket than this district. In 2008, there were 514 pending cases per judge 

in the District of Oregon and the time from filing to trial in civil cases was 23 months. (Exhibit 

4). In 2008, in the Eastern District of Texas, there were 397 pending cases per judge and the time 

from filing to trial in a civil case was 18.5 months. (Exhibit 5). 

13. Traffic's documentary evidence related to the patents-in-suit is located in Bellaire, 

Texas, much nearer the Eastern District of Texas than this district. 

I declare under penalty of perjury under the laws of the United States of America that the 

foregoing is true and correct. 

Executed this Dth day of August, 2009. 

/s/ Kevin L. Russell 
KEVIN L. RUSSELL 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF TEXAS 

MARSHALL DIVISION 

TRAFFIC INFORMATION, LLC § 
§ 

P laintifJ, § 
vs. § 

§ 
AT&T MOBILITY LLC, JVC AMERICAS § 
CORPORATION, PANASONIC § 
CORPORATION OF NORTH AMERICA, § 
RESEARCH IN MOTION CORPORATION, § 
SONY ERICSSON MOBILE § 
COMMUNICATIONS (USA) INC., SPRINT § 
SOLUTIONS, INC., T-MOBILE USA, INC., § 
CELLCO PARTNERSHIP d/b/a! VERIZON § 
WIRELESS, VOLVO CARS OF NORTH § 
AMERICA, LLC and VOVDT MOTORS § 
LIMITED PARTNERSHIP d/b/a VOLVO § 
OF DALLAS § 

§ 
Defendants. § 

Case No. 2:09-cv-083 

JURY TRIAL DEMANDED 

AMENDED COMPLAINT FOR PATENT INFRINGEMENT 

Plaintiff Traffic Information, LLC ("Traffic") brings this action against defendants AT&T 

Mobility LLC ("AT&T"), IVC Americas Corporation ("JVC"), Panasonic Corporation of North 

America ("Panasonic"), Research in Motion Corporation ("RIM"), Sony Ericsson Mobile 

Communications (USA) Inc. ("Sony Ericsson"), Sprint Solutions, Inc. ("Sprint"), T-Mobile USA, 

Inc. ("T-Mobile"), Cellco Partnership d/b/a Verizon Wireless ("Verizon Wireless"), Volvo Cars of 

North America, LLC ("Volvo"), and VODVT Motors Limited Partnership d/b/a Volvo of Dallas 

("Volvo of Dallas"), and alleges: 

THE PARTIES 
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Case 2:09-cv-00083-T JW-CE Document 23 Filed 04/09/2009 Page 2 of 10 

1. Traffic is a limited liability company organized and existing under the laws of the 

State of Texas. 

2. On information and belief, AT&T is a limited liability company organized and 

existing under the laws of Delaware, has a principal place of business at 5565 Glenridge Connector 

NE, Suite 510, Atlanta, Georgia 30342-4796, has designated its registered agent in Texas for 

purposes of service of process as Corporation Service Company, 701 Brazos Street, Suite 1050, 

Austin, Texas 78701-3232, and is doing business in this judicial district. 

3. On information and belief, JVC is a corporation organized and existing under the 

laws of Delaware, has a principal place of business at 1700 Valley Road, Wayne, New Jersey 07470-

8436, has designated its registered agent and office for purposes of service of process in Texas as CT 

Corporation System, 350 North Saint Paul Street, Dallas, Texas 75201-4240, and is doing business 

in this judicial district. 

4. On information and belief, Panasonic is a corporation organized and existing under 

the laws of Delaware, has a principal place of business at One Panasonic Way, Secaucus, New 

Jersey 07094, has designated its registered agent and office for purposes of service of process in 

Texas as CT Corporation System, 350 North Saint Paul Street, Dallas, Texas 75201-4240, and is 

doing business in this judicial district. 

5. On information and belief, RlM is a corporation organized and existing under the 

laws of Delaware, has a principal place of business at 122 West John Carpenter Freeway, Suite 430, 

Irving, Texas 75039-2013, has designated its registered agent for purposes of service of process as 

CT Corporation System, 350 North Saint Paul Street, Dallas, Texas 75201-4240, and is doing 

business in this judicial district. 

FmST AMENDED COMPLAlNT FOR j}ATENT INFRINGEMENT Page -2-

Exhibit 1 
Page 2 of67 



Case 2:09-cv-00083-T JW-CE Document 23 Filed 04/09/2009 Page 3 of 10 

6. On information and belief, Sony Ericsson is a corporation organized and existing 

under the laws of Delaware, has a principal place of business at 7001 Development Drive, Research 

Triangle Park, North Carolina 27709, has designated its registered agent for purposes of service of 

process in Texas as Capitol Corporate Services, Inc., 800 Brazos Street, Suite 400, Austin, Texas 

78701-2548, and is doing business in this judicial district. 

7. On information and belief, Sprint is a corporation organized and existing under the 

laws of Delaware, has a principal place of business at 6500 Sprint Parkway MS HL-5ASTX, 

Overland Park, Kansas 66251-6108, has designated its registered agent for purposes of service of 

process in Texas as Corporation Service Company d/b/a CSC - Lawyers Incorporating Service 

Company, 701 Brazos Street, Suite 1050, Austin, Texas 78701-3232, and is doing business in this 

judicial district. 

8. On information and belief, T-Mobile is a corporation organized and existing under 

the laws of Delaware, has a principal place of business at 12920 SE 38'h Street, Bellevue, 

Washington 98006, has designated its registered agent for purposes of service of process in Texas as 

Corporation Service Company, 701 Brazos Street, Suite 1050, Austin, Texas 78701-3232, and is 

doing business in this judicial district. 

9. On information and belief, Verizon is a general pminership organized and existing 

under the laws of Delaware, has a principal place of business at One Verizon Way, Basking Ridge, 

New Jersey, 07920, has designated its registered agent for purposes of service of process as The 

Corporation Trust Company, Corporation Trust Center, 1209 Orange Street, Wilmington, Delaware 

19801, and is doing business in this judicial district. 

10. On information and belief, Volvo is a corporation organized and existing under the 

laws of Delaware, has a principal place of business at 1 American Road, Room 612, Dearborn, 
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Michigan 48126-2701, has designated its registered agent for purposes of service of process in Texas 

as C T Corporation System, 350 North Saint Paul Street, Dallas, Texas 75201-4240, and is doing 

business in this judicial district. 

11. On information and belief, Volvo of Dallas is a limited partnership organized and 

existing under the laws of Texas, has a principal place of business within this judicial district at 2900 

North Interstate 35E, Carrollton, Texas 75007, has designated its registered agent for purposes of 

service of process in Texas as C T Corporation System, 350 North Saint Paul Street, Dallas, Texas 

75201-4240, and is doing business in this judicial district. 

JURISDICTION AND VENUE 

12. This is an action for patent infringement arising under the provisions of the Patent 

Laws ofthe United States of America, Title 35, United States Code. 

13. Subject-matter jurisdiction over Traffic's claims is conferred upon this COUlt by 28 

U.S.C. §§ 1331 and 1338(a). 

14. On information and belief, each defendant has solicited business in the State of 

Texas, transacted business within the State of Texas and attempted to derive financial benefit from 

residents of the State of Texas, including benefits directly related to the instant patent infringement 

cause of action set forth herein. 

15. On information and belief, each defendant has placed its allegedly infringing products 

and services into the stream of commerce throughout the United States with the expectation that they 

will be used by consumers in this judicial district, which products and services have been offered for 

sale and used in Texas and this judicial district. On information and belief, infringement with regard 

to each defendant's allegedly infringing products has occurred and continues to occur in Texas and 

in this judicial district. 
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16. Each defendant is subject to personal jurisdiction in Texas and this judicial district, 

and is doing business in this judicial district. 

17. Venue is proper in this judicial district under 28 U.S.C. §§ 1391(b) and (c) and 

1400(b). 

COUNT I - INFRINGEMENT OF THE '862 PATENT 

18. Traffic realleges and incorporates by reference the allegations in paragraphs 1-16. 

19. On October 15, 2002, U.S. Patent No. 6,466,862 ("the' 862 paten!"), entitled "System 

For Providing Traffic Information," a copy of which is attached hereto as Exhibit A, was duly and 

legally issued. Traffic is the owner by assignment of all right, title and interest in and to the '862 

patent, including the right to sue for and recover all past, present and future damages for 

infringement ofthe '862 patent. 

20. AT&T, RIM, Sony Ericsson, Sprint, T-Mobile and Verizon Wireless, alone and in 

conjunction with others, have in the past and continue to infringe, contribute to infringement, and/or 

induce infringement of the '862 patent by making, using, selling, offering to sell and/or importing, 

and/or causing others to use, traffic information systems and products and services that alone or in 

combination with otller devices are covered by at least one claim of the '862 patent, and are liable 

for infringement ofthe '862 patent pursuant to 35 U.S.C. § 271. 

21. One or more ofthese defendants have committed acts of patent infringement in this 

district by offering to sell and selling products and services in this district which in use and in 

combination with other devices infringe one or more claims of the' 862 patent. 

22. Each defendant's acts of infringement have caused damage to Traffic, and Traffic is 

entitled to recover from each defendant the damages sustained by Traffic as a result of each 

defendant's wrongful acts in an amount subject to proof at trial. 
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23. As a consequence of the infringement complained of herein, Traffic has been 

irreparably damaged to an extent not yet determined and will continue to be irreparably damaged by 

such acts in the future unless each defendant is enjoined by this Court from committing further acts 

of infringement. 

COUNT II - INFRINGEMENT OF THE '606 PATENT 

24. Traffic realleges and incorporates by reference the allegations in paragraphs 1-16. 

25. On August 31, 2004, U.S. Patent No. 6,785,606 ("the '606 patent"), entitled "System 

For Providing Traffic Information," a copy of which is attached hereto as Exhibit B, was duly and 

legally issued. Traffic is the owner by assignment of all right, title and interest in and to the '606 

patent, including the right to sue for and recover all past, present and future damages for 

infringement of the' 606 patent. 

26. AT&T, NC, Panasonic, RIM, Sony Ericsson, Sprint, T-Mobile, Verizon Wireless, 

Volvo and Volvo of Dallas, alone and in conjunction with others, have in the past and continue to 

infringe, contribute to infringement, and/or induce infringement of the '606 patent by making, using, 

selling, offering to sell and/or importing, and/or causing others to use, traffic information systems 

and products and services that alone or in combination with other devices are covered by at least one 

claim of the '606 patent, and are liable for infringement of the '606 patent pursuant to 35 U.S.C. § 

271. 

27. One or more of these defendants have committed acts of patent infringement in this 

district by offering to sell and selling products and services in this district which in use and in 

combination with other devices infringe one or more claims of the '606 patent. 
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28. Each defendant's acts of infringement have caused damage to Traffic, and Traffic is 

entitled to recover from each defendant the damages sustained by Traffic as a result of each 

defendant's wrongful acts in an amount subject to proof at trial. 

29. As a consequence of the infringement complained of herein, Traffic has been 

irreparably damaged to an extent not yet determined and will continue to be irreparably damaged by 

such acts in the future unless each defendant is enjoined by this Court from committing further acts 

of infringement. 

PRAYER FOR RELIEF 

WHEREFORE, Traffic prays for entry of judgment that: 

A. AT&T, RIM, Sony Ericsson, Sprint, T-Mobile and Verizon Wireless have each 

infringed the' 862 patent; 

B. AT&T, JVe, Panasonic, RIM, Sony Ericsson, Sprint, T-Mobile, Verizon Wireless, 

Volvo and Volvo of Dallas have each infringed the '606 patent; 

e. Each defendant account for and pay to Traffic all damages caused by its individual 

and/or joint infringement of the '862 patent and/or the '606 patent as complained of herein in 

accordance with 35 U.S.C. § 284; 

D. Traffic be granted permanent injunctive reliefpursuantto 35 U.S.C. § 283 enjoining 

each defendant, its officers, agents, servants, employees and those persons in active concert or 

participation with them from further acts of patent infringement; 

E. Traffic be granted pre-judgment and post-judgment interest on the damages caused to 

it by reason of each defendant's patent infringement complained of herein; 

F. Traffic be granted its reasonable attorneys' fees; 

G. Costs be awarded to Traffic; and, 
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H. Traffic be granted such other and further relief as the Court may deem just and proper 

under the circumstances. 

DEMAND FOR JURY TRIAL 

Traffic demands trial by jury on all claims and issues so triable. 

Dated: April 9, 2009 

Respectfully submitted, 

By: lsi C. Dale Quisenberry 
C. Dale Quisenberry 
State Bar No. 24005040 
dguisenbeny@pgelaw.com 
John T. PQlasek 
State Bar. No. 16088590 
tpolasek@pgelaw.com 
Jeffrey S. David 
State Bar No. 24053171 
jdavid@pgelaw.com 
POLASEK, QUISENBERRY & ERRINGTON, L.L.P. 
6750 West Loop South, Suite 920 
Bellaire, Texas 77401 
Telephone: (832) 778-6000 
Facsimile: (832) 778-6010 

S. Calvin Capshaw 
State Bar No. 03783900 
ccapshaw@capshawlaw.com 
Elizabeth L. DeRieux 
State Bar No. 05770585 
ederieux@capshawlaw.com 
CAPSHAW DERIEUX, L.L.P. 

1127 Judson Road, Suite 220 
P.O. Box 3999 
Longview, Texas 75601-5157 
Telephone: (903) 236-9800 
Facsimile: (903) 236-8787 

Otis W. Carroll 
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State Bar No. 03895700 
nancy@icklaw.com 
J. Wesley Hill 
State Bar No. 24032294 
wesleyhill@icklaw.com 
IRELAND, CARROLL & KELLEY, P.C 

6101 S. Broadway, Suite 500 
P.O. Box 7879 
Tyler, Texas 75711 
Telephone: (903) 561-1600 
Facsimile: (903) 581-1071 

ATTORNEYS FOR PLAINTIFF 
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CERTIFICATE OF SERVICE 

The undersigned hereby certifies that all counsel of record who are deemed to have 
consented to electronic service are being served this 9th day of April, 2009, with a copy of this 
document via the Court's CMIECF system per Local Rule CV -5(a)(3). Any other counsel of record 
will be served by, electronic mail, facsimile transmission andlor first class mail on this same date. 

/sl C. Dale Quisenberry 
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(57) ABSTRACT 

A system for providing traffic information to a plurality of 
mobile users connected to a network. The system comprises 
a plurality of traffic monitors, each comprising at least a 
traffic detector and a transmitter, the traffic detector generw 
ating a signal in response to vehicular traffic and the trans
mitter transmitting the signal. A receiver receives the signals 
from the traffic monitors. A computer system is connected to 
the receiver and is further connected to the network. The 
computer system in response to a request signal received 
from one of the users transmits in response thereto infor
mation representative of the signals transmitted by the traffic 
monitoring units. Alternative systems for gathering traffic 
information are disclosed. 
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1 
SYSTEM FOR PROVIDING TRAFFIC 

INFORMATION 

2 
in on a particular area. However, a commuter who is actively 
driving cannot operate a computer and drive at the same 
time. In addition, these systems may rely on manual entry of 
data received from subjective traffic reports and/or traffic The priority dale of Provisional Application Serial No. 

60/130,399 filed Apr. 19, 1999, Ser. No. 60/166,868 filed 
Nov. 22, 1999,.and Ser. No. 60/189,913 filed Mar. 16,2000 
are claimed. 

5 sensors. Thus this method may additionally suffer from 
added cost due to manual labor, incorrect entry of data, and 
slow response to quickly changing traffic conditions. 

BACKGROUND OF 1HE INVENTION 

The present invention relates to a system for providing 
traffic information, and more particularly a system for prow 
viding traffic information to a plurality of mobile users 
connected to a network. 

Fan et aI., U.S. Pat. No. 5,959,577, disclose a system for 
processing position and travel related information through a 

10 data processing station on a data network. In particular, Fan 
et aI. teach the use of a GPS receiver to obtain a measured 

Commuters have a need for information relating to the 15 

congestion and traffic which they may encounter on a 
commute over a road, a highway, or a freeway. 
Unfortunately, the prior art methods of providing traffic 
information to commuters do not allow commuters to evalu w 

ate the e}..1:ent to which there is congestion on a highway on 20 

which the commuter may wish to travel. 
One known method of providing traffic information con

sists of radio reports. A radio station may broadcast traffic 
reports, such as from a helicopter that monitors traffic 
conditions over portions of a freeway. Unfortunately, these 25 

reports are usually intermittent in nature, Accordingly, to 
hear the report, the commuter must be listening to the radio 
station at the time the report is being broadcast on the radio. 
Further, the extent of the information provided is severely 
limited to broad generalizations. For example, the informa- 30 

tion provided during the broadcast may be limited to the area 
being currently viewed by the reporter, or the infonnation 
may be based on a previous view at a prior time of another 
porlioo of the freeway. Some broadcasts may include mul
lillIe observers of different portions of the freeway, yet these 35 

systems also provide incomplete information relating to 
overall traffic patterns. In addition, the information provided 
is vague, subjective, and usually limited to broad generali
ties relating to traffic flow. 

Another known traffic information system is lJrovided by 40 

television broadcasts. In these systems, television stations 
may mount video cameras pointed at certain portions of a 
freeway, or may broadcast video images from a helicopter. 
The television station may periodically broadcast traffic 
reports and include in the traffic report a view of different 45 

portions of the freeway from the video cameras. Again, this 
system provides little useful information 10 a commuter. The 
commuter must be watching the hroadcast at the time the 
information is being transmitted. However, by the time the 
commuter actually gets into hie; vehicle and enters a poten- 50 
tially congested area, the traffic may have changed, Further, 

position fix of a mobile unit. The measured position fix is 
reported to the data processing station which associates the 
reported position with a map of the area. Typically, the 
measured position of the mobile unit is marked and identi
fied by a marker on the map. The area mnp is then stored in 
the data processing station and made available for access by 
authorized monitor units or mobile units. An authorized 
monitor unit may request a specific area map. This permits 
shipping companies to monitor the location of their fleet and 
permits the mobile units to identify their current location in 
relation to a map, which is particularly suited for the 
application of navigation to a particular destination. In 
addition, Fan et a1. teach that the measured position data 
transmitted from the mobile units may be used to calculate 
the speeds at which the vehicles travel. The collective speed 
data from the mobile units is then available for use by the 
monitor units, such as those at the shipping company, to 
route the vehicles away from traffic congestions and diver
sions. In this manner, the dispatcher at the shipping 
company, to which Fan et al. teaches the data is available to, 
may use the collective speed data to decide which vehicles 
to contact in order to reroute them. 

Westerlage et aI., U.S. Pat Nos. 5,097,377 and 5,987,377, 
disclose a system for determining an expected time of arrival 
of a vehicle equipped with a mobile unit. 

Zijderhand, U.S. Pat. No. 5,402,117, discloses a method 
of collecting traffic information to determine an origin
destination matrice without infringing lIpon the privacy of 
the users. 

Mandhyan et aI., U.S. Pat. No. 5,539,645, is related to 
monitoring movement of traffic along predetermined routes, 
where individual moving elements can move with a high 
degree of discretion as to speed except when congestion, 
accident or the like limit speeds. Mandhyan et aI. uses the 
deployment of calibrant vehicles for collecting and reporting 
information which descdbes vehicle speeds actually being 
experienced along the routes of interest where the data are 
processed statistically as a [unction of the time of day. The 
output provides baseline data against which observations at 
a particular time, category, weather, event, and location can 
be compared, to identify the existence of abnormal 
conditions, and to quantify the abnormality. 'lb determine 

the information provided is limited to those areas where the 
traffic is being monitored and may consist of stale informa
tion. Often the video image is limited to a small portion of 
the road, and shows traffic flowing in a single direction. 55 abnormal conditions, Mandhyan et a1. teach the use of probe 

vehicles. In pmticular, Mandhyan et a1. is applicable to 
monitoring the flow of motor vehicles along roads which are 
subject to delays of sufficient freqnency and severity that 
correction action or dissemination of information announc-

Yet another method to provide traillc information is to 
provide a website that is accessible using the Internet that 
contains traffic information. While these types of systems 
have the advantage of providing more up to date 
information, these systems typically provide a map for a 60 

large area. Thus, for a person commuting in a car, the system 
displays traffic information for many areas not of interest to 
the commuter, In addition, these types of systems require 
manipulation by the commuter to find the relevant traffic 
information, For example, while the map may allow the 65 
commuter to zoom in on a particular area, the user must 
provide inputs to the system to instruct the system to zoom 

ing a delay are economically desirable. Unfortunately, the 
use of probe vehicles may be expensive and the relevancy of 
the data is limited to 1he availability of the probe vehicles. 

Lappenbusch et aI., U.S. Pat. No. 5,982,298, disclose a 
traffic information system having servers that makes traffic 
data, images, and video clips available to a user interface on 
client devices. Lappenbusch e1 a1. envision that the client 
devices are personal or desktop computers, network 

Exhibit 1 
Page 26 of67 



Case 2:09-cv-00083-T JW-CE Document 23-2 Filed 04/09/2009 Page 17 of 28 
US 6,466,862 B1 

3 4 
the data providing devices laid on the road can use the 
received traffic data from the vehicles to predict the occur
rence of traffic congestion based on the pass time and speed 
of a vehicle. It is assumed that at a certain point, vehicles 

computers, set-top boxes, or intelligent televisions. The user 
interface includes a road map showing a plurality of road 
segments tbat a user can interactively select. Vehicular speed 
information is provided to the system from traffic sensors 
monitoring the traffic. 10 addition, the user interface has a 
road image area that changes as the user selects different 
road segments to show recent images of a currently selected 
road segment. Unfortunately, the system taught by Lappen
busch et aI. is complicated to operate and requires significant 
user interaction to provide relevant data, which is suitable 
for such "stationary" traditional computing devices. 

5 were traveling smoothly at a certain time and the speed of 
each vehicle has decreased drastically at the next time. In 
this case it is expected that traffic congestion will occur in 
the vicinity of that point. Therefore, smooth travel can be 
achieved by, for example, communicating to each vehicle 

Smith, Jr. et aI., U.S. Pat. No. 5,774,827, disclose a system 

10 data etc. indicating bypasses in order not to worsen traffic 
congestion, Therefore, a vehicle operator can gain knowl~ 
edge of the traveling state of a vehicle which has already 
passed over that point and adjust travel considering traffic 
flow, 

to alleviate the need for sophisticated route guidance 
systems, where the commuter has a positioning system as 
well as a map database in a car, A central facility receives 15 
and stores current traffic information for preselected com~ 
muter routes from various current traffic information 
sources, such as local police authorities, toll~way authorities, 
spotters, or sensors deployed on the road ways to detect 
traffic flow, To achieve the elimination of sophisticated route 20 

guidance systems a portable device receives a travel time 
only for preselected commuter routes from the central 
facility, In this manner, Smith, Jr. e1 al. teach that each user 
receives only the traffic information that is relevant to the 
user's preselected commuter routes, If desired, the presc~ 25 

lcctcd commuter routes may be presented as a set of route 
segments, where each of the segments is coded to indicate 
commute time. In response, the user may choose an alter~ 
native route known by him that is different from any 
preselected commuter routes. Smith, Jr, et al. further suggest 30 

that a GPS enabled portable unit for transmitting a present 
position of the llOrtable device to the central facility such 
that the central facility uses each present position to calcu~ 
late at least a portion of the current travel information. By 
matching multiple positions of the portable device with 35 

known positions on the preselected route and measuring the 
tjme between two consecutive matched positions the central 
facility can obtain up-to~the minute traffic information to be 
used in broadcasting future travel times to other users of 
preselected commuter routes. Unfortunately, the system 40 

taught by Smith, Jr. et a1. requires the user to define a set of 
preselected commuter routes for each route to be traveled, 
which may be difficult if the user is unfamiliar with the area. 
In addition, Smith, Jr. oct a1 teach that the user should select 
alternative routes that are known to the user, presumably if 45 

the commute time of the preselected commuter routes are 
too long, which is difficult if the user is not already familiar 
with the area. 

While all of the above systems provide some degree of 
traffic information for a commuter, nevertheless the above 
systems do not provide an efficient method of collecting and 
presenting objective traffic information to a commuter. What 
is desired, therefore, is a'system for providing traffic infor~ 
mation which allows a commuter to obtain information at 
any time desired by the commuter, that provides information 
relating to a pluraHty of points along a road, that provides 
information relating to different traffic levels, that provides 
information that is particularly relevant to the commuter, 
and that provides the information in an easily understood 
format that may be easily utilized by a commu(er while 
driving, 

BRIEF SUMMARY OF lEE INVENTION 

The present invention overcomes the limitations of the 
prior art by providing a system for providing traffic infor~ 
mation to a plurality of users connected to a network. In a 
first aspect the present invention provides a "'yf';tem com ~ 
prised of a plurality of traffic monitors, each comprising at 
least a traffic detector and a transmitter, the traffic detector 
generating a signal in response to vehicular traffic and the 
transmitter transmitting the signal. The system also includes 
a receiver that receives the signals from the traffic monitors. 
A computer system is connected to the receiver and is also 
connected to the network. The computer system, in response 
to a request signal received from one of the users, transmits 
in response thereto information representative of the signals 
transmitted by the trame monitors, 

In a second separate aspect of the invention, a system 
provides traffic information to a plurality of users connected 
to a network. Traffic is detected at each of a plurality of 
locations along a road and a signal is generated at each of the 
locations representative of the traffic at each of the locations. Pietzsch et aI., U,S, Pat. No. 5,673,039, disclose a system 

for dynamic monitoring of the total traffic in a stretch of road 
equippcd with monitoring and information~provision 
system, as well as warnings to drivers, and hence the 
possibility of regulating the traffic. The system does not 
require that the vehicles be equipped with appropriate sen~ 
sors and transmitting equipment. 

50 Each of the signals is transmitted from each of the plurality 
of locations to a receiver, These signals are sent from the 
receiver to a computer system, The computer system 
receives a request from one of the users for traffic informa ~ 
tion, In response to the request, the computer system trans~ 

55 mits information representative of the traffic at each of the 
plurality of locations to the user. Alrutsu et a1., U.S, Pat. No. 5,987,374, disclose a vehicle 

traveling guidance system that includes data providing 
dcvices laid on a road and a vehicle, The vehicle includes a 
data transmitter for sending a data providing device travel~ 
ing data of the vehicle when the vehicle passes over the 60 

vicinity of the data providing device and a data receiver for 
receiving data sent from the data providing device. The 
traveling data may include vehicle pass time or vehicle pass 
time and speed. The data providing devices laid on the road 
include a receiver for receiving the traveling data from the 65 

vehicle and a transmitter for sending other passing vehicles 
the traveling data. A control center communicating through 

In a third separate aspect of the invention, a system 
provides traffic information to a plurality of users connected 
lo a network. The system comprises a plurality of mobile 
user stations, each mobile user station being associated with 
the display, a global positioning system receiver and a 
communicating device to allow each of the mobile user 
stations to send and rcceive signals, A computer system is 
interconnected with another communicating device in the 
network. The computer system is capable of sending and 
receiving signals to the mobile user stations using the other 
communicating device in the network. The computer system 
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5 6 
FIG. 14 is an exemplary embodiment of an offset display. 

FIG. 15 is an exemplary embodiment of a look ahead 
display. 

FIG. 16 is a schematic diagram of a mobile user station 
having alternative mechanisms for inputting commands to 
the user station. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the figures, wherein like numerals refer 
to like elements, FIG. 1 shows a schematic diagram of the 
system 10 for providing traffic information to a plurality of 
user stations 52 connected to a network 50. A plurality of 

maintains a map database and a traffic information database. 
The traffic information database contains information rep
resentative of traffic data at a plurality of locations. At least 
Doe of the mobile user stations provides a request to the 
computer system for information together with the respec- 5 
tive geographic location of the mobile user station. In 
response to the request, the computer system provides to the 
mobile user station information representative of selected 
portions of the map database and selected portions of the 
traffic information database based on the respective geo- 10 
graphic location of the requesting mobile user station. The 
mobile user station then displays graphically on the display 
information representative of selected portions of the map 
database and selected portions of the traffic information 
database. 15 traffic monitors 20 are arranged at spaced apart locations 

along a road 12. The traffic monitors 20 measure traffic 
information by detecting the speed (velocity) or frequency 
of vehicles traveling along the road (freeway or highway) 
12. For example, in one embodiment, the traffic monitors 20 

The traffic information database may be derived from 
information obtained from stationary traffic monitors, 
mobile user stations, or a combination thereof. The mobile 
user station allows traffic information to be displayed in a 
variety of manners. The display can also show graphically 
the location of the car on the display. The user may select 
among different modes for displaying traffic information on 
the display. 

20 may detect. the speed of individual vehicles 14 traveling 
along the road 12. Alternatively, the traffic monitors 20 may 
measure the frequency with which the individual vehicles 14 
pass specified points along the road 12. 

FIG. 2 shows a front elcvational view of an exemplary 
25 embodiment of a traffic monitor 20. 'lne traffic monitor 20 

The various aspects of the present invention have one or 
more of the following advantages. The present invention 
allows a commuter to obtain traffic information at any time, 
without waiting for a report to be broadcast. The present 
invention also allows detailed information relating to traffic 
conditions based on measurements of the traffic, such as the 
average vehicnlar speed or traffic density, to be supplied for 30 

a plurality of locations along a road. The invention also 
allows the convenient display of information in a readily 
understood form to the user, such as a graphical display. 

has a detector 22 for measuring or otherwise sensing traffic. 
FIG. 2 shows two different embodiments 22A and 22B of a 
detector 22. TIle detector 22 may be any type of measuring 
device which is capable of measuring or otherwise sensing 
traffic and generating a signal representative of or capable of 
being used to determine the traffic conditions. For example, 
the detector 22 could measure the average speed of the 
vehicles (cars or trucks) 14 at locations along the road 12, or 
it could measure the individual speed (velocities) of each 

The foregoing and other features and advantages of the 
invention will be more readily understood upon consider
ation of the following detailed description of the invention, 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

FIG. 1 shows a schematic of an exemplary embodiment of 
a system for providing traffic information. 

FIG. 2 shows a front elevational view of an exemplary 
traffic monitor. 

FIG. 3 shows an exemplary display for a lL',er station. 

FIG. 4 shows a schematic view of an exemplary embodi
ment of a mobile user unit of the present invention. 

35 vehicle 14. The detector 22 may detect vehicle frequency, 
that is, the frequency at which vehicles pass a certain point, 
or may measure traffic flow, consis6ng of the number of 
vehicles passing a certain point for a unit of time (e.g., 
vehicles per second). The detector 22 may use any suitable 

40 technique to measure traffic conditions (data). Por example, 
in one embodiment, the detector 22A could employ radio 
waves, light waves (optical or infrared), microwaves, sound 
waves, analog signals, digital signals, doppler shifts, or any 
other type of system to measure traffic conditions (data). In 

45 one embodiment, the detector 22A uses a transmitted beam 
to measure the velocity of the vehicles 14 passing along the 
road 12, such as with a commercial radar gun or speed 
detector commonly used by police. Alternatively, the detec-

FIG. 5 is a partial electrical schematic for a traffic monitor 50 

of FIG, 2, 

tor 22A may detect when cars having magnetic tags or 
markers pass. The detector 22A may either detect signals 
reflected from the vehicle or signals transmitted by the 

FIG, 6 is an alternative exemplary display. 
FIG. 7 shows a schematic view of another is exemplary 

embodiment of a series of traffic monitors along a road. 
FIG. 8 shows another exemplary disl)lay for a user station. 
FIG, 9 is a flow chart for a method of processing video 

data to yield traffic information. 
FIG, 10 is a flow chart for an alternative method of 

processing video data to yield traffic information. 
FIG. 11 is a schematic representation of a road system 

having trallic sensors and vehicles at different locations 
along the road. 

FIG. 12 is a combined map and traffic information data
base representative of the road system depicted in FIG, 11. 

FIG. 13 is an exemplary embodiment of a centered 
display. 

vehicles. 
The traffic monitor 20 is shown with an alternative 

embodiment 2213 consisting of one or more pressure sensi-
55 tive detectors which extends across the road 12. Preferably 

two spaced apart detectors are positioned at a predetermined 
spacing to make the velocity determination readily availR 
able. The pressure sensi6ve detector 22B detects when a 
vehicle passes over the detector 22B. Such a pressure 

60 sensitive detector may be used alone or in combination with 
detector 22A to measure the frequency or speed (velocity) of 
the traffic passing along the road 12. Lilcewise, the detector 
22A may be used alone or in combination with the detector 
22B to measure the frequency or speed (velocity) of the 

65 traffic passing along the road 12. Alternatively, detector 22B 
could be a wire loop buried in the road to measure changing 
magnetic fields as vehicles pass over the loop. 
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7 
The detector 22 may measure traffic conditions in a single 

lane of a freeway or road, or may measure average traffic 
information across several1anes. The detector 22 could also 
be embedded in each lane of a road or freeway, such as with 

8 
input video; (2) computes optical flow; (3) estimates camera 
motion which may be caused by wind, etc., (4) estimates 
independent vehicle motion after compensating the camera 
motion; (5) estimates traffic speed based on the averaged 

5 vehicle motion and the camera parameters obtained from the 
camera calibration step; estimates road congestion by count
ing the number of independent motion components; and (6) 
outputs the estimated speed and congestion results. 

a pressure sensitive detector 22B. Alternatively, individual 
detectors could be embedded in a roadway which would 
sense signals or conditions generated by passing vehicles. 
For example, each vehicle could include a magnet or could 
include a signaling device which would be detected by the 
detector, which could be an electromagnetic sensor or a 10 

signal receiver. 

The second algorithm is based on motion blob tracking 
and its bock diagram is shown in FIG. 10. First, the 
algorithm performs camera calibration based on the input 
video of the road and the physical measurements of certain Referring to FIG. 5, the traffic monitors 20 may also 

include a processor and a memory for collecting, processing, 
and storing traffic information provided by the detector 22. 

The traffic monitor 20 preferably further includes a trans
mitter 26 for transmitting the traffic information collected by 
the detector 22. The transmitter 26 may be any type of 
device capable of transmitting or otherwise providing data in 
either digital or analog form, either through the air or 
through a conductor. For example, the transmitter could be 
a digital or analog cellular transmitter, a radio transmitter, a 
microwave transmitter, or a transmitter connected to a wire, 
such as a coaxial cable or a telephone line. The transmitter 
26 is shown as transmitting the signals through the air to a 
receiver 30. Alternatively, the transmitter 26 could transmit 
the data to an intermediate receiver before being transmitted 
(0 (he receiver 30. For example. several traffic monitors 20 
could transmit traffic information in a daisy chain manner 
from one end of a road 12 to the last traffic monitor 20 at the 

markings on the road. The algorithm (1) takes a number of 
frames from the input video; (2) estimates camera motion; 

15 (3) detects independent motion blobs after compensating the 
camera motion; (4) tracks motion blobs; (5) estimates traffic 
speed based on the averaged blob motion and the camera 
parameters obtained from the camera calibration step; esti
mates road congestion by counting the number of indepen-

20 dent motion blobs; and (6) outputs the estimated speed and 
congestion results. 

Traffic monitor 20 further includes a power supply 24. 
The power supply 24 is preferably a battery, or may alter
natively be a power line, such as a 12 or 120 volt power line. 

25 The traffic monitor 20 is shown with an optional solar power 
supply 28. The power supply 24 or 28 provides the power 
necessary for the detectors 22A and/or 22B, the transmitter 
26, and any other electronics, such as a computer system 
and/or video camera. 

other end of the road before being transmitted to receiver 30. 30 

To facilitate tbis lype of transmission most traffic monitors 
The receiver 30 receives the signals [rom the traffic 

monitors 20 and/or video cameras 29. The receiver 30 may 
be any device capable of receiving information (data) such 
as in either an analog or a digital form. For example, the 

20 would require a receiver. Alternatively, one or more 
traffic monitors 20 could transmit data to other traffic moni
(ors 20, which in turn transmit the data to the receiver 30. 

In order to conserve power, the transmitter 26 and the 
detectors 22 preferably transmit and sense information peri
odically rather than continuously. Further, the traffic infor
mation generated by the detector 22 is preferably averaged, 

35 receiver 30 may be a digital or analog cellular receiver, a 
standard phone, a radio receiver, an antenna, or a data port 
capable of receiving analog or digital information, such as 
that transmitted pursuant to a data protocol. 

or otherwise statistically modified, over a period of time so 40 

as to limit the amount of data that needs to be transmitted 

The receiver 30 receives the information from the traffic 
monitors 20 and/or video cameras 29 and passes that infor
mation to a computer system 40. The computer system 40 
preferably includes a processor (such as a general purpose and increase its accuracy. 

In one embodiment, the traffic monitoring unit 20 may 
further include a video camera 29. The video camera 29 is 
also connected to the transmitter 26, so that the transmitter 
26 may transmit signals COl'fCSllonding to the image sensed 
by the video camera 29. Alternatively, the traffic monitors 20 
may be replaced by video cameras 29. Multiple images may 
be obtained by a video camera and the speed of the vehicles 
14 determined based on image analysis of multiple frames 
[rom (he video camera(s). 

One preferred type of monitor 20 utilizes signals from a 
digital video camera to provide the traffic information. 
Traffic-related information may be obtained by analyzing 
the video sequences from the monitoring video cameras 29, 
The information may include how fast the traffic moves and 
how congested the road is. The speed of the traffic may be 
derived by measuring the speed of vehicles in the video. The 
degree of congestion may be estimated by counting the 
number of vehicles in the video. This invention provides two 
algorithms for estimating traffic sIleed and road congestion 
based on video input. 

processor, ASIC, DSP, etc.), a clock, a power supply, and a 
memory. The computer system 40 preferably has a port 42, 

45 or any type of interconnection, to interconnect the computer 
system 40 with the network 50. Preferably, the computer 
system 40 includes information representative of the roacl12 
along which the traffic monitors 20 are located, such as a 
map database. The computer system 40 receives the traffic 

50 information transmitted by the respective traffic monitors 
20. The information transmitted by the traffic monitors 20 
includes the location or identification of each particular 
traffic monitor 20 together with the data representative of the 
traffic data provided by the detector 22 and/or video camera 

55 29 at each traffic monitor 20, The computer system 40 may 
manipulate the traffic information in some manner, as 
necessary. so as to provide average speeds or other statistical 
data, In the event of video, the computer system 40 may 
process the images to determine the speed of vehicles. Also, 

60 the video may be provided. Alternatively, thc user stations 
may process the traffic information. 

The first algorithm is based on optical flow and its flow 
diagram is shown in FIG. 9. First, the algorithm performs 
camera caHbration based on the input video of the road and 65 

the physical measurements of certain markings on the road. 
Then the algorithm (1) takes a number of frames from the 

In one embodiment, both the receiver 26 of the traffic 
monitors anel the transmitter 30 of computer system are each 
capable of receiving and transmitting data. This allows for 
two way communication between the monitor 20 and the 
computer system 40. Thus, the computer system 40 could 
remotely operate the traffic monitor 20 to change settings, 
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9 
diagnose problems, and otherwise provide input to traffic 
monitor 20 to facilitate collection of traffic data. For 
example, the video camera 29 could be remotely positioned 
to view a traffic lane of interest. 

10 
by the various traffic monitors 20 and passes these signals to 
the computer system 40. The computer system 40 receives 
the data from the traffic monitors 20. The computer system 
may calculate or process the traffic information for the users, 

Traffic information may be provided to users in any 
suitable manner, such as the examples that follow. A user 
station 52 is connected to the network 50. Preferably, the 
user station 52 includes a graphic display unit 54 (see FIG. 

5 as necessary. It is not necessary for the traffic monitors 20 to 
calculate traffic data, if desired. In response to a request from 
a user station 52, the computer system 40 provides the traffic 
information over the network 50 to the user station 52. 

3). For example, the user station 52 may be a standard 
personal computer with a display monitor 54. The network 10 

50 is preferably the Internet. However, the network 50 could 
also be a local area network or any other type of closed or 
open network, or could also be the telephone network. The 
user station 52 sends a signal over the network 50 to the 
computer system 40 requesting traffic information. In 15 
response to receiving a request from the llser station 52, the 
computer system 40 transmits traffic information represen~ 
tative of the traffic information collected by the various 
traffic monitors 20 to the requesting user station 52. Thc 
computer system 40 may transmit average speeds detected 20 

by each of the traffic monitors 20 at each of their respective 
locations. The traffic information may be presented to the 
user as a web page. The computer system may send traffic 
information corresponding to only some of the traffic moni~ 
tors. The user may select which portions of the road 12 are 25 
of interest, and the computer system 40 may transmit traffic 
information corresponding to that portion of the road 12. 

FIG. 3 shows an exemplary display 54 displaying the 
traffic information provided by the computer system 40. The 
computer system 40 provides data from its memory which is 30 

representative of the road 12, such as data from a map 
database, which is displayed as a road 112 on the display 54. 
The computer systcm 40 also provides traffic information 
collected by each, or a selected set, of the respective traffic 
monitors 20 which is displayed in portions 114a-114d 35 
and/or the traffic information derived from individual mobile 
user stations having a global positioning system locator as 
described in detail below. In the exemplary display shown in 
FIG. 3, the portions 114a-114d display different colors or 
patterns representative of average vehicle speeds (for 40 

example, in miles per hour) along different portions of the 
road 112. Of course, the display may display other types of 
information, such as traffic flow (vehicles per second) or 
vehicle frequency. The display 54 may include information 
in either graphical or text format to indicate the portion of 45 
the road displayed, such as location of milepost markers or 
place names 116. 

While the display 54 shows one format for displaying the 
information, other formats for presenting the information 
may lilcewise be used, as desired. It is not necessary to 50 

provide a graphical representation of the road 12. Instead, 
information could be provided in a textual manner, such as, 
for example, mile post locations for each of the traffic 
monitors 20 and presenting textual traffic information for 
each location. 55 

Thus, the system may operate as follows. The traffic 
monitors 20 detect or otherwise sense traffic to provide 
traffic information. The traffic monitors 20 may detect or 
otherwise calcnlate vehicle speed, average vehicle speed, 
traffic flow, vehicle frequency, or other data representative of 60 

the traffic. The traffic monitors 20 may sample either 
continuously, or may sample at intervals to conserve power. 
The transmitter 26 transmits the signals provided by the 
traffic monitors 20 to the receiver 30 either continuously or 
at intervals. Such signals may be either transmitted directly 65 
to the receiver 30, or may be transmitted through other traffic 
monitors 20. The receiver 30 receives the signals received 

The system 10 has many advantages. It allows a user to 
receive contemporaneous traffic information from a plurality 
of locations. It allows the user to obtain immediate inforM 
mation rather than waiting for the broadcast of information 
at specified times. Further, the amount of information pro~ 
vided by the system is far superior to that provided by any 
other traffic reporting system. A user can obtain immediate 
and contemporaneous traffic conditions, such as average 
vehicular speed, traffic flow, or vehicle frequency, for a 
plurality of locations along a road. Where traffic monitors 
arc provided along several different roads, a commuter may 
then select among the various alternative routes, depending 
on the traffic conditions for each road. The system also does 
not rely on the manual input of information, and thus 
provides information more accurately and more quickly. It 
also eliminates subjective descriptions of traffic information 
by providing measured data representative of traffic condi~ 
tions. 

In one embodiment, the computer system 40 also receives 
the signals generated by the video cameras 29 at the respec~ 
tive traffic monitors 20. FIG. 3 shows an exemplary display 
54 in which a video image 129 is provided. In this 
embodiment, the nser may select from which traffic moni~ 
toring unit 20 the video image 129 is to be received from. 
For example, a user could initially select to view the image 
generated by the video camera at a first location, and then 
later view the image transmitted by another video camera 
29, preferably at another traffic monitor 20, at a different 
location. 

The system 10 preferably further includes the ability to 
send messages about road conditions. FIG. 3 shows such an 
exemplary message 130 in text format. The computer system 
40 is capable of storing data messages and transmitting the 
data messages with the traffic information. The data mes
sages would indicate items of particular interest to the 
commuter. For example, the text message 130 could indicate 
that there was an accident at a particular location or 
milepost, that construction was occurring at another location 
or milepost, or that highway conditions were particularly 
severe aod that alternative routes should be selected. The 
system 10 could provide mUltiple messages through which 
the user could scroll so as to receive different messages in 
addition to the traffic information received from the various 
traffic monitors 20. In another embodiment, the lIser station 
52 includes a voice synthesizer capable of reading the 
messages to the user. 

In yet another embodiment, the system 10 may also 
provide additional graphical information relating 10 trallic 
conditions. For example, the computer system 40 could 
transmit the location of an accident or construction site 
along the road 12. The information would be displayed on 
display 54 as an icon or other symbol at the location 
indicating the presence of an accident or highway construc~ 
tion. Such an icon is shown at 140 in FIG. 3. Alternatively, 
the computer system could also display an icon representa~ 
tive of a restaurant, gas station, hospital, rest area, or 
roadside attraction. In such a system, the computer system 
would contain or be linked to a database containing sllch 
information. The information could be displayed 
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automatically, or in response to a request for such informa
tion from a user. 

In another exemplary embodiment, the computer system 
40 automatically generates traffic reports to be sent to the 
user station 52 at predetermined times. For example, a user 
may iudicate that it wishes to receive a traffic report every 
morning at 7:30 a.m. The computer system 40 automatically 
sends to the user station 52 at the predetermined time (7:30 
a.m., for example) tbe traffic information collected from the 
traffic monitoring units 20. The information could be sent to 
be displayed, such as in FIG. 3, or could be sent alternatively 
in a text or graphical format via e-mail. The traffic report 
may also be provided in a format specific to the user's 
geographic region and/or user's driving habits, such as 
anticipated (potential) route to be traveled. The computer 
system 40 may also automatically send the traffic informa
tion to a display in the user's vehicle in reSlJonse to some 
event, such as turning on the vehicle, time, key press, etc. 

In another embodiment, the computer system 40 allows a 
user to calculate the amount of time necessary. to travel from 
one location to another location along the road 12. The user 
sends a reque..<;t to the computer system 40 indicating the two 
locations along the road along which travel is desired. The 
user may, for example, indicate on the display by highlight
ing the two locations on the road 112 using a computer 
mouse. Alternatively, the two locations may include the 
user's current location, as determined by a vehicle based 
GPS system, so that only the destination needs to be entered. 
The computer system 40 then calculates the anticipated 
amount of time it will take to travel from one point to the 
other point based upon the traffic data collected by the 
various traffic monitors 20 between the two locations. In 
addition, the system may calculate alternative routes in order 
to determine the fastest route in view of the traffic informaR 
tion. The computer system 40 then sends a signal back to the 
user station S2 to indicate the amount of time that the travel 
from the Ilrst to the second location will take. The route 
determined as the best may be overlaid on a map to assist the 
user in travel. 

In yet another embodiment of the invention, FIG. 7 shows 
a divided freeway with vehicle traffic flowing in opposite 
directions in each of the divided sections. Each section of the 
freeway 12 has multiple lanes 12A-12C. The traffic moniR 
tors 20 measure traffic in each of the lanes 12A-12C of each 
section 12 of the divided freeway. The monitors 20 may 
measure traffic on only one portion of the divided freeway, 
or may measure traffic conditions in each of the lanes of each 
of the sections of the divided freeway. The monitor used to 
measure traffic in multiple lanes may be a digital video 
camera. 

FIG. 8 shows yet another embodiment of a display 54, 
which displays traffic information for each individu allane of 
the divided freeway shown in FIG. 7. For example, in 
display 54, the traffic conditions in each individual lane 
112A-1l2C is displayed for the road section 112. By disR 
playing conditions for each particular lane, the system has 
the advantage of allowing the user to anticipate particular 
lane problems which may occur ahead, such as a wreck 140 
in lane 112C. In addition. in an alternative embodiment, the 
display 54 is capable of displaying the individual location of 
each individual vehicle on the road 112. 

FIG. 4 shows an alternative embodiment of a user station 
52. User station 52 is a mobile unit in a car 60. User station 
52 has transmitting and/or receiving units 64 for communiR 
eating with tbe network 50. Such transmitting and receiving 
units 64 may be any devices capable of transmitting digital 

12 
or analog data, such as, for example, a digital or analog 
cellular phone. 

The user station 52 may also be contained within a car 60 
that further includes an associated global positioning system 

5 COPS) receiver 62. The GPS receiver 62 receives signals 
from GPS satellites 70 which enable the GPS receiver to 
determine its location. When a commuter requests traffic 
information using the mobile user station 52, the request for 
traffic information may include the location of the user as 

10 determined by the GPS receiver 62. When the computer 
system 40 receives this request, it provides traffic informa
tion back to the mobile user station 52 based on the location 
of the car 60 as provided by the GPS receiver 62. 
Alternatively, the computer system 40 may provide traffic 
information to the user station 52 which in combination with 

15 the position determined by the GPS receiver 62 displays 
suitable data to the user on a display or audibly. The user 
station may also be a cellular phone with an integrated or 
associated GPS. 

FIG. 6 shows a representative display of the traffic illfor~ 
20 mation provided by the computer system 40. The informa~ 

tion provided is essentially the same as that shown in FIG. 
3, except that the display 54 contains at 161 the position of 
the car 60. The mobile user station 52 provides a significant 
advantage in that it allows the commuter to immediately 

25 determine traffic information in the commuter's immediate 
vicinity based on the commuter's present location. The 
commuter does not have to wait for a periodic traffic report. 
Further, traffic conditions are provided at a plurality of 
locations, and the information is contemporaneous. Based 

30 on the receipt of such information, the commuter may decide 
to use an alternate route rather than continue on the current 
freeway. 

Thus, in the embodiment shown in FIG. 4, the system 
provides the relevant traffic information to the commuter or 

35 user on a timely basis. The display may be tailored to 
provide the information for tbe current location of the 
commuter, together with the upcoming traffic that lies ahead. 

In a preferred embodiment, the system obtains traffic 
information from users that have a GPS receiver 62. In this 

40 system, whenever a user station 52 requests traffic informaR 
tion from the computer system 40, the computer system 40 
associates a velocity (speed) of that particular user witb its 
cmrent location. Tbe velocity may be detennined through a 
variety of methods. In one system, when the user requests 

45 traffic information, the user station 52 supplies not only its 
location but also its current velocity. The user station 52 may 
obtain its current velocity in any fashion. Dor example, the 
user station 52 may track its location over timc using the 
GPS receiver 62, and also keep track of the time associated 

50 with each location by using an internal clock. The velocity 
could then be calculated by simply dividing the diJIerencc 
between respective locations by respective times. 
Alternatively, the user station 52 may be connected to the 
vehicle's speedometer or odometer, and measure velodty 

55 using information provided by the vehicle 60 itself. 
Alternatively, the computer system 40 itself could calculate 
the velocity of each user. In such a system, each user station 
52 would provide the computer system 40 with a unique 
identification code together with its location. The computer 

60 system 40 then associates a tillle using an internal clock with 
each location reported by each user. Preferably, the GPS 
location i'i sent together with the current time at the user 
station so that delays incurred in transmission do not change 
the result. The velocity of each user could then be calculated 

65 by calculating the difference in location for a particular user 
(identified by its unique identification code) by the respecR 
tive times associated \vith each of these locations. 
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allow the computer system 40 to gather additional traffic 
information. This would be useful in the case of vehicle 
based Internet browsing for other purposes so that the traffic 
information would be updated for that user and others. In yet 

Thus, the computer system 40 develops a database COll

sisting of the location of a plurality of users together with the 
respective velocities of each of the users. The computer 
system 40 thus has traffic information consisting at least of 
the velocity of the traffic for a plurality of locations corre
sponding to the locations for each of the reporting users. It 
is preferred in such a system that each user station 52 would 
contribute to the database, but the computer system could 
use data from fewer than all of the user stations 52 either 

5 another alternative, the user station 52 would initiate the 
request to the computer system 40, indicating that traffic 
information was desired. The computer system 40 would 
then respond at a series of timed intervals for a set length of 

requesting information or operating. The system may thus 10 

use the information received from the user stations 52 either 
to calibrate the traffic information provided by monitors 20, 

time, for example, providing updates every two minutes for 
thirty minutes. 

In yet another alternative embodiment of the system 10, 
the mobile user station 52 is a cellular telephone. The 
computer system 40 includes a voice synthesizer. A user may 
telephone the computer system 40 over a cellular telephone 

or to supplement the traffic information provided by the 
traffic monitors 20. Alternatively, where the number of users 
is sufficiently large, the traffic monitors 20 may no longer be 
necessary, because the users themselves through mobile user 
stations 52 and GPS receivers 62 provide enough traffic 
information to generate useful displays of traffic informa
tion. Thus, the system may provide traffic information 
without the use of monitors 20 at all, relying solely on 
information derived from the mobile user stations 52. With 
a large number of users at a plurality of different locations, 

15 network. In response to a request for highway conditions, 
the computer system 40 generates a traffic report and trans
mits the information using the voice synthesizer so that the 
traffic information may be heard and understood over the 
commuter's cellular telephone. The location of the user may 

20 be determined by an associated GPS receiver, or alterna
tively by triangulating the location of the user by measuring 
the distance between the user and several different trans
mission receiving towers in different cells. the computer system 40 would develop a database having a 

large number of velocities associated with a large number of 
geogra}lhic locations. Ideally, if every commuter on a road 25 

had a user station 52 with a GPS receiver 62, the computer 
system 40 would provide not only velocity data but also 
traffic density or traffic frequency data. Even without every 
vehicle having a user station 52 providing data to the 
computer system 40, traffic density or traffic frequency could 30 

be calculated using statistical techniques that correlate the 
reporting user stations 52 with known traffic patterns. 

Thus, the combination of the mobile user station 52, GPS 
receiver and transmitting and receiving units 64 provides an 
especially advantageous method for collecting traffic infor- 35 

mation. Surprisingly, this system is capable of providing 
traffic information that is superior to that collected by 
stationary sensors. This is because traffic information may 
be potentially collected at more locations based on the 
number of mobile user stations 52, and because individual 40 

vehicle speed can be monitored rather than average vehicle 
speed. In addition, the system has a significant cost advan
tage in that it is not necessary to install traffic monitors 20, 
or at least the number of traffic monitors 20 that are 
necessary can be substantially reduced. The system also 45 

provides automatic traffic reporting, and thus docs not rely 
on the manual input of data. Furthermore, the system is low 
maintenance, since there are no traffic monitors 20 to 
maintain. The system is aL<;o particularly robust, in that if a 
particular mobile user station 52 malfunctions, traffic infor- 50 

mation can still be conected for all locations based on data 

In yet another embodiment of the present invention the 
computer system 40 or user station S2 may calculate the best 
route, such as the fastest, between a starting point and a 
destination based on the currenl trallic conditions. This 
functionality may further be provided in the mobile user 
station 52 in the car 60 so that the driver may calculate the 
best route to accommodate for changing traffic conditioI1<;. 
This also assists the driver in unfamiliar cities where he may 
be unfamiliar with anticipated traffic patterns. The function
ality of providing current traffic conditions andlor best route 
calculations may be overlaid on maps available for GPS 
systems, household computers, and mobile user stations. 

In addition, an early warning system may be incorporated 
into the computer system, user station, or mobile user station 
to provide warning of impending traffic jams, such as the 
result of a traffic accident. For example, if the average 
vehicle speed on a portion of a road ahead of a driver is less 
than a preselected velocity, such as 25 mph, the computer 
system 40 may send a warning signal to the mobile user 
station 52. Alternatively, a velocity less than a preselected 
percentage or other measure of the anticillated velocity for 
the particular road may be used as the warning basis. It is 
also envisioned within the scope of the invention that data 
communications may be accomplished using radio 
broadc<lsts, preferably encoded in some manncr. 

Preferably, the computer system 40 aneVor the mobile user 
station 52 in a vehicle 60 has stored in its associated memory 
a map database representative of the road or higbway 
network that contains longitude and latitude information 
associated with vmious geographic locations on the map. 
This allows easy integration of traffic data that has associ-

reported by other mobile users. In contrast, if a stationary 
sensor 20 fails, no data can be collected from that location. 
Thus, the collection of traffic data from a plurality of mobile 
user stations 52 to create a traffic information database 
provides surprising advantages and a superior system for 
providing traffic information. 

In the system described above using mobile user stations 
52 in vehicles, the user /itation may initiate contact with the 
computer system 40 by initiating a telephone call to the 
computer system 40. Alternatively, the computer system 40 
could initiate a call to the user sta tion 52, such as over the 
Internet using a web browser. The user station 52 would 
respond with an appropriate signal if information was 
requested. The user station 52 could also, even if no infor
mation was desired, provide its current location (preferably 
with current time), and optionally its velocity as well, to 

55 ated longitude and latitude information. For example, along 
a particul<lr section of a highway, the map database contains 
the latitude and longitude of selected locations of the high
way. The latitude and longitude of the various traffic sensors 
20 may be predetermined. When data representative of the 

60 traffic at a particular sensor 20 is received, the computer 
system 40 can easily display the traffic information for that 
particular location on the map by associating the geographic 
location of the sensor 20 with the longitude and latitude 
information contained in the map database. Similarly, where 

65 traffic information is derived from individual mobile user 
stations 52 in vehicles 60 which reporf latitude and longitude 
derived from the mobile GPS receivers 62, the computer 
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information both by location and time. The spacing of the 
locations for which traffic information is associated may be 
either every half~mi1e, mile, etc. The spacing depends on the 
locations of ground based traffic monitors and the number of 

system 40 can easily associate the traffic information 
received from the mobile user station 52 with the map 
database based on the user's reported latitude and longitude. 
Thus, by utilizing a map database that contains latitude and 
longitude information for various locations, the system can 
easily overlay traffic information on top of the displayed 
map data by associating the geographic data (latitude and 
longitude) corresponding to the traffic information with the 
geographic data corresponding to the map. 

5 cars traveling through a particular spacing. If, for example, 
there are traffic monitors spaced every half-mile, then the 
traffic information database may report traffic information 
for each of those locations. However, for a section of road 
that does not have traffic monitors, the spacing of the 

10 locations associating traffic information depends on the 
frequency of vehicles passing along the highway and which 
are reporting traffic conditions. For example, where the 
traffic density is high, there will be a large number of 
vehicles from which to gather data, and accordingly the 

FIGS. 11 to 12 illustrate such a system. FIG. 11 shows 
schematically a section of a road having various locations 
201-218. Along the road are positioned various sensors 
20a-20d whose geographic locations have been determined. 
Traveling along the road are a variety of users 401-404 
having respective user stations and GPS receivers. AG. 12 
illustrates one embodiment of a map and traffic information 
database that may be developed to provide traffic informa~ 
tion over the network to individual users. Each of the various 
locations (or road segments) 201-218 has an associated 
longitude and latitude. In addition. the database may option~ 
ally contain tbe associated road, as well as optionally the 
direction that traffic moves at that location (for example, 
UBing a 360 degree compass, 0 degrees would represent 
straight north while 90 degrees would represent straight 
east). The database also includes traffic information, such as 
the average vehicle velocity calculated for that location. 25 
Thus, for example, referring to AG. 11, the traffic monitor 
20a may be used to provide the vehickvelocity for location 
202. User 401 may be used to provide the vehicle velocity 

15 spacing between locations may be small, such as :y.. mile. 
However, where the traffic density is low, there may be few 
vehicles from which to gather data, and thus the spacing may 
be large, such as 3 miles. The traffic information database 
may be configured so that the spacing is optimized based on 

20 the ability to collect data for different areas. Thus, for a 
section of freeway in a congested area, the spacing of 
locations for traffic information may be short, such as :y.. 
mile, while in outlying areas the spacing may be large, such 

at location 210. 

as every three miles. 
Similarly, the amount of time over which data is collected 

and averaged may be varied. Ideally, the traffic information 
presented represents traffic conditions at that moment in 
time. However, it may be necessary to collect data for a 
length of time in order to gather enough data to either report 

30 any traffic information at all, or to insure that the traffic 
information is truly representative of conditions at that 
location. Where traffic density is high, the length of time 
over which data is collected and used to determine traffic 

Of course, while a database has been illustrated that 
combines both map and traffic infonnation, the system could 
use two or more databases containing portions of the 
information, such as a separate map database and a separate 
traffic information database. An example of a map database 
useful with such a system is Etak Map® from SONY®. The 35 

map database could reside on either or both the computer 
system 40 or the mobile user station 52. 

When a user requests traffic information from the com
puter system 40, the computer system 40 transmits the 
requested data based on either the geographic location of the 40 

user, or for the geographic location requested by the user. 
The computer system 40 either sends the raw traffic data 
requested by the user, or sends a signal representative of the 
map andlor traffic database which may be used by the user 
station 52 to represent the map and traffic information on the 45 
display 54. 

The advantage of using a map database that contains 
longitude and latitude information associated with various 
locations on a map is that the system allows easy and 
automatic integration of traffic information, either to a 50 

database or for display. '11ms, traffic information may be 
collected from an individual user who provides the longitude 
and latitude for that user based on information derived from 

conditions may be short, for example three minutes. In 
contrast, where traffic levels are light, data may be collected 
for a long period of time, such as fifteen minutes. When used 
to determine traffic information, the data may be averaged 
over the period for which data has been collected. 
Alternatively, the traffic information could be weighted, so 
that older traffic information, though used, is given less 
weight when determining traffic information for a particular 
location. 

By varying the spacing between locations for which data 
is associated in the database and the length of time over 
which information is collected, the database may be con
figured to optimize the collection and presentation of traffic 
information. For areas with high traffic density, the data may 
be gathered over a short period of time, and the spacing 
between locations may be small. For areas with low traffic 
density, the data may be gathered over long periods of time 
and the spacing may be large. Tne database may be config~ 
ured as traffic conditions change, so that during periods of 
congestion the information is gathered only over a short time 
for a particular area, while during periods of freely flowing 
traffic, the i~formation is gathered over a longer time for the 
same area. 

The present invention provides several alternative meth~ 
ods for displaying traffic information to a commuter using a 
mobile user station 52. These various alternatives allow the 
user to customize the display 54 to provide the desired 
information, and to minimize the amount of operation 
needed while driving. In one display embodiment, the 
display 54 centers the location of the user on the displayed 
map, and is referred to herein as the "Centered Display." In 

the user's GPS receiver 62. The computer system then 
matches the location of the user to the map database based 55 
on the received longitude and latitude information. The 
computer system 40 can then overlay the traffic information 
data received from the user onlo the map database based 
upon the provided longitude and latitude information. Thus, 
the system allows traffic information to be updated for a map 60 

database, even though the routes of the individual users are 
not predetermined. In other words, it is not necessary to 
know the particular route of an individual user in order to 
collect useful traffic information and to update a traffic 
information database. 65 the Centered Display, the mobile user station 52 determines 

the longitude and latitude of the COlnImlter based on infor~ 
mation obtained from the GPS receiver 62. The mobile user 

The traffic information database may be configmed to 
provide traffic information to optimize the analysis of traffic 
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station 52 tben displays the position of the commuter at the 
center of the display 54 as shown in FIG. 13. The traffic 
information and roadway data is then displayed arOlmd the 
commuter by comparing the longitude and latitude of the 
user with the longitude and latitude associated with the 5 
various map locations contained in the map database. The 
individual user may preselect the scale of the map which will 

and traffic information so that the cardinal ordinates North, 
South, East and West remain fixed (for example North is 
always at the top of the display) or the road is generally 
centered (for example vertically on the display) without 
regard to the cardinal ordinates. For example, when the 
display maintains North at the top of the display, and the user 
is traveling south, the display 54 would display the location 
of the user near the top of the display 54, so as to increase 
the amount of the road ahead of tile user that is displayed. 
If the road then curved, so that the user was heading in an 
easterly direction, the display 54 would show the location of 

be displayed based on the user's preference. For example, 
the user may wish to show an area of one mile radius 
centered around the user, or two mile radius, or so forth. As 10 
the user drives along a road and the user's geographic 
location changes, the user station 52 and/or computer system the user near the left hand side of the screen so as to display 

the road ahead to the east (east appearing on the right hand 
side of the screen). This is illustrated in FIG. 15. By 
constantly comparing the direction of movement of the user, 
as determined from the data received from the GPS receiver 
62, with the road information contained in the map database, 
the system maximizes the amount of map and traffic infor
mation displayed based on the location and direction of 

40 adjusts the display 54 to reposition the map and traffic 
information on the display 54. Thus, the map and traffic 
information scrolI along the display 54 as the user moves 15 

along a road. For example, if the display 54 shows map and 
traffic information at a scale of one inch per mile and the 
direction north is shown at the top of the display, the map 
and traffic information would scroll down one inch as the 
user drives one mile north. TIle display 54 would continu
ously show the location of the user at the center of the 
display 54 even though the geographic location of the user 
changes. 

20 travel of the user. 
Yet another type of display is the "Stationary Display." In 

this type of display, the underlying map data remains 
"motionless" while the displayed location of Lhe user 
changes according to the movement of the user. For A particular advantage of the Centered Display as dis

cussed above is that the location of the user can immediately 
be ascertained from a quick glance at the display 54, because 
the location of the user is always at the center of the display 
54. The user is not required to adjust the display 54 by input 
ting information to the user station 52 in order to constantly 
view the surrounding traffic information, even as the loca
tion of the user changes. Thus a commuter, by selecting the 
Centered Display, may view constantly updated traffic infor
mation for his location without requiring any input from the 
commuter. 

Alternatively, the display may be preselected to show the 
location of the user at a different location on the display 54, 
but that continues to show the geographic location of the 
user at a single location on the display 54, even as the 
geographic location of the user changes. This is referred to 
as an "Offset Display." This is a variation of the "Centered 
Display," but allows the user to adjust the display 54 to show 
more information of interest to the user. For example, if the 
user is traveling north, and north is shown at the top of the 
display 54, the user may choose to display his location near 
the bottom of the display (offset from the center) so as to 
display a greater amount of traffic information in the north
ern direction. Such a display is shown in FIG. 14. Like the 
"Centered Display," as the geographic 16cation of the user 
changes, the map and traffic information is automatically 
scrolled to show the surrounding road and traffic, while 
maintaining the location of the user on the display 54. The 
"Offset Display" is particularly suited for driving along a 
relatively straight road, so that the user has relatively more 
upcoming traffic information displayed. 

Yet another alternative display allows the user to display 
upcoming traffic information for the road on which the user 
is traveling, referred to herein as the "Look Ahead Display." 
In the Look Ahead Display, the display 54 displays the 
location of the user near an edge of the display 54 so as to 
maximize the amount of upcoming road and traffic infor
mation which is displayed. In the Look Ahead Display, the 
computer system 40 and/or the user station 52 determines 
the direction of the user based on data received from the 

25 example, initially, the user's geographic location on the map 
may be shown at the center of the screen. As the user moves 
along a road, the user's location would change on the display 
54, while the position of the road relative to the screen would 
remain constant. (An example of such a display is shown in 

3D FIG. 6). If the user moved to a location not displayed, a new 
map would be displayed, showing the location of the user on 
the new map screen. The Stationary Display is useful where 
the map database is divided into discrete units that roughly 
correspond to "pages." The Stationary Display can show the 

35 map data corresponding to a particular page on the display 
54. New pages can be shown as the user's location changes. 
The Stationary Display may be preferred where the user is 
familiar with the surrounding area. The Stationary Display 
may also be less disconcerting to the user, because only a 

40 small portion of the screen is changing (the displayed 
location of the user) as the user's geographic location 
changes. The Stationary Display may also achieve some 
efficiencies for the system, because the computer system 40 
would only be required to send enough data to fill display 54 

45 to show the map for the area surrounding the location of the 
user and then update as necessary for new traffic informa
tion. Thus, the map database could be divided into discrete 
portions, each portion containing enough information to fill 
a display. In response to a request from a mobile user station 

50 52 providing location information derived from the GPS 
receiver 62, the computer system 40 identifies the COlTe M 

sponding portion of the map database to the user station 52. 
The user station 52 may manage the task of integrating the 
map database with the user's location to display the geo-

55 graphic position of the user. 
New map data would only be sent if the user's geographic 

location changed enough so that a dillerent portion of the 
map database corresponds to the new location. 

Yet another mode [or displaying map amllraffic informa R 

60 lion is to display a particular area of interest (referred to as 
the "Area Di~lllay"). The Area Display displays a particular 
geographic area of interest to the commuter. The location of 
the commuter mayor may not be displayed, depending on 
whether the commuter is located within the area. To receive GPS receiver 62 and compares that direction to the road the 

user is traveling on. The map and traffic information i" then (is 
selected so as to maximize the amount of road shown ahead 

an Area Display, the mobile user station 52 transmits the 
location of the area of interest, and in response, the computer 
system 40 provides pertinent map and/or traffic information. of the driver. The user may select to either display the map 
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The Area Display may be especially advantageous where the 
commuter wishes to view a particular area of interest that 
may be some distance away from the commuter. 

Typically the maps may be displayed with different 
amounts of detail, freeways, highways, parIes, arterials, side 5 
streets, etc., which may be selected by the user. The amount 

20 
When using data from individual mobile user stations 52 

to determine traffic information, it may' be desirable to 
screen the data to determine whether it will be included in 
the traffic information database. One type of screening may 
involve comparing tbe geographic location of the user with 
particular features stored in the map database. For example, 
where tbe user is located at a stop sign, it may not be 
desirable to include the user's reported velocity in the 
database. The computer system 40 may be programmed so 

of road detail provided for a particular region may be 
associated with the map provided and the technique of 
presentation to provide additional ease of use. 

Various alternatives may be used to command the user 
station 52 and/or computer system 40 to display map and 
traffic information. In one embodiment, where the network 
is the Internet, the system may provide a settings preference 
web page to the user to allow the user to select thc user's 
individual display settings. Thus, thc user may select the 
scale of the display (i.e. one inch of display equals one 
geographic mile); the size of the display (to accommodate 
different screen sizes); the frequency at which the map and 
traffic information is updated; the particular default display 
type (such as the 'I Centered Display," "Look Ahead 
Display," I'Stationary Display," "Area Display," or other 
type); and whether information banners are to be displayed. 
The ability to choose the frequency with which traffic 
information may be updated may be useful to allow the user 
to control the cost of providing the information to the user. 
Tlor examllle, where the cost of being connected to the 
network is high, the user may wish to receive only short 
periodic updates (such as an update every five minutes) to 
reduce the expense of receiving data. 

10 that data received from users at stop signs will not be added 
to tbe traffic database. Accordingly, wben tbe user reports its 
geographic location, the computer system 40 compares the 
geograpbic location of the user with the map database. When 
the computcr system 40 determines that the user is located 

15 at a stop sign (or other location, as desired), the data is 
rejected. Thus, the vehicle speed data transmitted by the user 
is screened based on the particular location of the user. 

It may also be desirable to screen out data from users that 
are not traveling along roads of interest. For example, the 

20 computer system 40 may maintain a limited traffic informa
tion database that only stores traffic information for selected 
major roads. Thus, the traffic information database may 
contain data for fewer roads than contained in the map 
database. If a user is traveling along a side street which is not 

25 included in the traffic information database, the data 
received from the user is rejected or otherwise not used. 
Thus, the computer system 40 compares the geographic 
location of the user with the geographic locations of the 
roads maintained in the traffic information database. If the 

The user may also set the time duration for which the 
30 

traffic information is displayed to thc uscr. The user may 
choose, for example, to alternate between the traffic infor
mation web site, and another web site. Thus, the computer 
system 40 may transmit traffic information for 30 seconds, 35 

and then may transmit information such as stock quotes 
from another web site for 30 seconds. 

In addition to default settings, or settings that are preset by 

user reports a location that is not on a road for which traffic 
information is maintained in tbe traffic information database, 
the user's particular traffic information is rejected. 

Another type of screening that may be desired is to 
compare the direction of travel of eacb user with the 
direction of travel on vario1L<; roads before adding the user's 
vehicle speed to tbe traffic information database. This may 
be particularly important where the resolution of the GPS 
receiver 62 is such that the location of the user may be 
confused with one or more roads. For example, a user may the user, the user station 52 may be capable of receiving 

input from the user to actively change how information is 
displayed in response to user commands. In one 
embodiment, the user station 52 includes a microphone 53 
and voice recognition software to allow the user station 52 

40 be traveling along a divided road with lanes of traffic 
traveling in opposite directions, but the resolution of the 
GPS receiver 62 does not allow the computer system 40 to 
determine with confidence in which lane the user's vchicle 

to respond to the voice commands of the user. (See FIG. 16). 
Thus, the user may by using verbal commands select a 45 
particular mode of display, request an update of the traffic 
information, or change the scale of the map. Alternatively, 
the user station 52 may have a keyboard to accept input 
commands via the keyboard. Alternatively, the user station 
may have only a control panel 55 having several key pads 57 50 

which correspond to particular types of preset commands. 

is traveling. In order to determine what portion of the traffic 
information database to update, the compnter system 40 
and/or user station 52 creates a directional vector associated 
with the user which represents the user's direction of travel. 
The directional vector is determined based on the movement 
over time by the user. For example, the directional vector 
may be represented by a number ranging from 0--359; with 
0° representing travel straight north, 90° straight east, etc. 
When information is received by the computer system 40, it 
compares the directions of travel of the various roads near 
the geographic location of the user with the user's direc-

55 tional vector. For example, the geographic information 
reported by the GPS receiver 62 indicates that the user is 
located near a particular road that has north/south lanes with 
traffic traveling in each direction. The user's directional 
vector indicates that the user is traveling south. The com-

For example, one key pad may allow a user to request 
trallic information. Another key pad may allow a user to 
zoom in on the map (i.e. change scale to show more detail), 
while another key pad would cause the display to zoom out 
(i.e. change scale to show more area). Another key pad may 
select for the Stationary Display, while yet another may 
select for the Look Ahead Display. The user station 52 may 
allow the user to preset the key pads 57, such as via a web 
page preferences page, so that the key pads correspond to the 
user's particular preferences. The use of key pads to select 
the mode in which information is displayed has several 
advantages. The key pads eliminate fumbling by the 
commuter, and thus are safer to use than a keyboard. They 
keypads also allow the user to quickly move betvveen 65 
different types of modes of presentation, so that the com
muter may maximize the amount of information received. 

60 puter system 40 therefore updates the traffic information 
database to add the data received from the user to the traffic 
information database for the lanes of traffic moving in the 
user's direction of travel. Other instances in which the 
directional vector would be useful would be where a user is 
crossing a particular road, such as when traveling along an 
overpass or an underpass, and the resolution of the GPS 
receiver is such that the computer system 40 is unable to 
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determine with confidence on which road the user is trav~ 
eling. The use of the directional vector thus prevents the 
computer system 40 from incorrectly updating the traffic 
information database. In addition, the altitude component of 
the GPS data may be used to discriminate between users on 5 
overpasses or roads that are vertically offset from one 
another. 

Yet another type of screening may be necessary where the 
user reports no movement. In this instance, it may be 
desirable to determine whether the user's data should be 10 
added to the database, because the user may be stopped 
along the side of the road while traffic is nevertheless 
moving. Thus, the computer system 40, when it receives 
data from a user indicating that the user has not moved since 
the last time the user reported data, may cross check the data 
through a variety of algorithms. For example, the computer 15 

system 40 may compare the data reported by the user v.rith 
the traffic information for that portion of the road determined 
from data taken from sensors and/or other mobile users. If 
the trallic information derived from other sources indicates 
that traffic is moving along the road, the no movement data 20 

received from the particular user would be rejected. 
Alternatively, the computer system 40 may be associated 

with a system that allows a user to request assistance in the 
event of a breakdown. The computer system 40 could check 
to see whether Lbe user has reported a breakdown, and if so, 25 
reject the traffic data. 

Yet another method for filtering data is to screen data 
received from palticular users and/or classes of devices 
which are capable of functioning as user stations. For 
example, it may be desirable to exclude traffic data received 30 

from buses, because buses do not provide representative 
velocity data due to frequent stops. Thus all data from buses 
could be excluded. Alternatively, data from particular types 
of user stations could be excluded. For example, the com
puter system 40 could maintain a database of the particular 35 

types of devices used hy dilferent users. Because data from 
hand held devices may not correspond to a vehicle moving 
along a road, the computer system 40 may reject data from 
the class of hand held computing devices. Thus the system 
could distinguish between different classes of l..4<;ers andlor 40 

user stations 52 to determine whether to accept traffic data 
from that user station. 

In another embodiment, the present inventors came to the 
realization that merely encoding the image with a represen
tation of the traffic flow relative to a single fixed value is not 45 

optimal. An example of such coding would be red is 0-30 
mph, yel10w is 30---40 mph, and green is 40+ mph. This 
coding is adequate for freeways but when roads are encoded 
that have lower speed limits, the encoding should be relative 
to what the speed limit is so that the user knows the relative 50 

speed of traffic on the road. Thus coding may correspond to 
relative speed rather than absolute speed. For example, a 
freeway with speed limit 55 mph would be coded 0--30 mph 
red, 30--40 mph yellow and 40+ mph green, while a side 
road with a 35 mph speed limit would be coded 0-20 mph 55 

red, 20--25 mph yellow and 25+ mph green. This permits 
relative encoding which is easier to interpret. Alternatively, 
encoding may be based on other relative measures, such as 
[or example, anticipated tra1Iic flow for that particular road, 
section of road, time of d<lY, <lnd statistical history measure 60 

of traffic in the past. When multiple freeways in the area are 
all bllSY, such as Seattle, coding for absolute values may 
show everything as red. However, if relative coding is used, 
the traffic flow may be relative to other roads so that the 
encoding dynamically adjusts to encode one road relativc to (is 
one or more other roads. In this manner, for example, the 
"fast" road may be green and the "slow" road may be red. 

22 
While the present invention has been described in the 

context of providing traffic information, the present inven
tion may also be used to provide location specific informa
tion to mobile users. In one such embodiment, an informa
tion database may be created for weather reports, in which 
various weather reports are associated with respective geo
graphic locations. A user in a vehicle 60 may request a 
weather report from the mobile user station 52. The request 
would include the user's geographic location as determined 
by the GPS receiver 62. In response to the request, the 
computer system would access the weather database and 
select the weather report associated with that geographic 
location. The location specific weather report would then be 
transmitted to the mobile user station 52. The weather report 
would then be displayed or otherwise communicated to the 
user through speakers. Other similar information databases 
could . likewise be prepared to associate particular informa
tion with geographic locations. In this manner, a user at a 
mobile user station 52 may easily obtain highly relevant 
information that is specifIc to the location of the user. In 
preferred embodiments of the system, the user may receive 
both traffic information and other location specific informa
tion at the same time, in sequence, or as requested by the 
user. In one such embodiment, the user may preselect the 
information to be retricved and the sequence of display or 
communication. 

The terms and expressions which have been employed in 
the foregoing specification arc used therein as terms of 
description and not of limitation, and there is no intention, 
in tbe usc of such terms and expressions, of excluding 
equivalents of the features shown and described or portions 
thereof, it being recognized that the scope of the invention 
is defined and limited only by the claims which follow. 

What is claimed is: 
1. A system for providing traffic information to a plurality 

of mobile users connected to a network, comprising: 
(a) a plurality of traffic monitors, each said traffic monitor 

comprising at least a detector and a transmitter, said 
detector providing a signal including data representa
tive of vehicular movement and said transmitter trans
mitting said signals; 

(b) a receiver, remotely located from said transmitter, that 
receives said signals transmitted by said traffic moni
tors; and 

(c) a computer system interconnected with said receiver 
and said network; 

(d) a mobile user station connected to a global positioning 
system receiver, a display, and a communicating 
device; and 

(e) said computer system, in response to a request for 
traffic information from one of said mobile user 
stations, providing in response thereto to said one of 
said mobile user stations traffic information represen
tative of said signals transmitted by sajd traffic moni
tors; 

(f) wherein said traffic information transmitted by said 
computer system is displayed graphically on said dis
play; and 

(g) wherein said computer system has a map database) and 
said computer system, in response to said request for 
information, transmits map information representative 
of a portion of said map database, and said map 
information representative of said map database js 
displayed graphically together with said traffic infor
mation. 

2. The system of claim 1 wherein said traffic information 
is displayed together with a video image. 
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3. The system of claim 1 wherein said traffic information 

is displayed with a text message. 
4. The system of claim 1 wherein said traffic detector 

detects vehicular speed. 
5. The system of claim 1 wherein at least one of said 

transmitters transmits directly to said receiver. 
6. The system of claim 1 wherein at least one of said 

transmitters transmits to another traffic monitor. 

24 
said display together with said traffic information provided 
by said computer system. 

18. The system of claim 17 wherein said location of said 
vehicle is shown at a point on said display regardless of 
movement of said vehicle. 

19. The system of claim 17 wherein said displayed 
location of said vehicle depends on said location of said 
vehicle, so that the displayed location changes as the vehi
cle's location changes. 7. The system of claim 1 wherein at least one of said traffic 

monitors includes a video camera. 10 20. The system of claim 14 wherein said mobile user 
station has an input mechanism to select different modes of 
displaying traffic information on said display. 

8. The system of claim 7 wherein said detector is a video 
camera. 

9. The system of claim 1 wherein said user provides 
latitude and longitude information to said computer system. 

10, The system of claim 1 wherein said computer system 15 
selects said traffic information to provide to said mobile user 
station based on a signal received from said global position
ing system receiver. 

11. The system of claim 10 wherein said computer system 
maintains a traffic information database containing data 20 

representative of traffic at a plurality of locations and 
updates said traffic information database in response to 
signals received from said mobile user station. 

12. The system of claim 11 wherein said mobile user 
station displays both the location of said mobile user station 25 

and traffic information graphically on said display. 
13. The system of claim 12 wherein said mobile user 

station has an input mechanism to select a mode in which 
traffic information is shown on said display. 

14. A system for providing traffic information to a plu- 30 

rality of mobile users connected to a network, comprising: 

(a) a llIurality of vehicles, each said vehicle comprising at 
least a mobile user station, a global positioning system 
receiver and a transmitler, said mobile user station 
providing a signal including data representative of a 35 

location of said mobile user station and at least one of 
a speed of said vehicle and an identification code of 
said mobile user station and said transmitter transmit
ting said signal; 

(b) a receiver that receives said signals transmitted by said 40 

user stations; and 

(c) a computer system interconnected with said receiver 
and said netvi'Ork, said computer system, in response to 
a request for information from one of said mobile user 45 
stations, providing in response thereto to said one of 
said mobile user stations information representative of 
said signals transmitted by said mobile user stations; 

(d) wherein said vehicle further comprises a display and 
said information transmitted by said computer system 50 
is displayed graphically on said display; and 

(e) wherein said computer system has a map database, and 
said computer system, in response to said request for 
information, transmits information representative of a 
portion of said map database, and said information 55 

representative of said map database is displayed graphi
cally. 

15. The system of claim 14 wherein said computer system 
m<dntains It traffic infonnation database containing infonna
tion representative of traffic at a plurality of locations and 60 

updates said traffic information database in response to 
signals received from stationary traffic monitors. 

16. The system of claim 15 wherein said computer system 
screens data provided by said mobile user stations to deter
mine before updating said traffic information database. 

17. The system of claim 14 wherein the location of said 
one of said mobile user stations is displayed graphically on 

65 

21. A system for providing traffic information to a plu
rality of mobile users connected to a network, comprising; 

(a) a plurality of mobile user stations, each mobile user 
station being associated ,vith a display, a global posi~ 
tioning system receiver and a communicating device to 
allow each of said mobile user stations to send and 
receive signals; 

(b) a computer system interconnected with another com
municating device and a network, said computer sys
tem being capable of sending and receiving signals to 
and from said mobile user stations; 

(c) said computer system including a map database and a 
traffic information database, said traffic information 
database containing data representative of traffic at a 
plurality of locations; 

(d) at least one of said mobile user stations providing a 
request to said computer system for information 
together with a respective geographic location of said 
one of said mobile user stations, and in response 
thereto, said computer system providing to said one of 
said mobile user stations information representative of 
selected portions of said map database and selected 
portions of said traffic information database based on 
said respective geographic location of said one of said 
mobile user stations; and 

(e) said one of said mobile user stations displaying 
graphically on said display information representative 
of said selected portions of said map database and said 
selected portions of said traffic information database. 

22. The system of claim 21 wherein said computer system 
is connected to a plurality of traffic monitors, and said traffic 
information database contains data derived from said traffic 
monitors. 

23. The system of claim 22 wherein said computer system 
updates said traffic information database based on data 
received from said mobile user stations. 

24. The system of claim 23 wherein said computer system 
compares data from said mobile user stations with said data 
derived from said traillc monitors before updating said traffic 
information database. 

25. The system of claim 21 wherein said computer system 
updates said traffic information databa..<;e based on data 
received from said mobile user stations. 

26. The system of claim 21 wherein said map database 
contains longitude and latitude information for locations 
within said database. 

27. The system of claim 26 wherein said traffic informa
tion database and map database are integrated using said 
longitude and latitude information. 

28. The system of claim 27 wherein each said mobile llser 
station provides longitude and latitude information to said 
computer system. 

29. The system of claim 21 wherein said computer system 
transmits information which is displayed as an information 
banner on said display. 
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25 
30. The system of claim 21 wherein said mobile user 

stations each have an input mechanism for selecting the 
mode of displaying information on said display. 

31. The system of claim 21 wherein said location of said 
one of said mobile user stations is displayed graphically. 

32. The system of claim 31 wherein said displayed 
location of said one of said mobile user stations changes 
based on movement of said mobile user station, 

26 
33. The system of claim 21 wherein said computer system 

screens data provided by said mobile user stations to deter~ 
mine whether said data corresponds to actual traffic condi
tions. 

34. The system of claim 21 wherein said computer system 
compares data provided from said one of said mobile user 
stations with said map database before updating said traffic 
information database. 

* * * * * 
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A system [or providing traffic information to a plurality of 
mobile users connected to a network. The system comprises 
a plurality of traffic monitors, each comprising at least a 
traffic detector and a transmitter, the traffic detector gener
ating a signal in response to vehicular traffic and the trans
mitter transmitting the signal. A receiver receives the signals 
from the traffic monitors. A computer system is connected to 
the receiver and is further connected to the network. The 
computer system in response to a request signal received 
from one of the users transmits in response thereto infor
mation representative of the signals transmitted by the traffic 
monitoring units. Alternative systems for gathering traffic 
information are disclosed, 
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SYSTEM FOR PROVIDING TRAFFIC 
INFORMATION 

This application is a Continuation of U.S. application 
Ser. No. 10/218,850, filed Aug. 13, 2002, now U.S. Pat. No. 
6,574,548; which additionally is a Continuation of U.S. 
application Ser. No, 09/550,476, filed 00 Apr. 14,2000, now 
U.S. Pat. No. 6,466,862; which additionally is a Continua w 

60n of U.S. application Ser. No. 09/352,156, filed Jul. 12, 
1999, now U.S. PaL No. 6,573,942; which claims the benefit 
of U.S. Provisional Application No. 60/130,399 filed Apr. 
19,1999; U.S. Provisional Application No. 601166,868 filed 
Nov. 22, 1999; and U,S, Provisional Applicatioll No. 60/189, 
913 filed Mar. 16, 2000. 

BACKGROUND OF THE INVENTION 

The present invention relates to a system for providing 
traffic information, and more particularly a system for prow 
viding traffic information to a plurality of mobile users 
connected to a network. 

Commuters have a need for information relating to the 
congestion and traffic which they may encounter on a 
commute over a road, a highway, or a freeway. 
Unfortunately, the prior art methods of providing traffic 
information to commuters do not allow commuters to evalu~ 
ate the extent to which there is congestion on a highway on 
which the commuter may wish to travel. 

2 
large area. Thus, for a person commuting in a car, the system 
displays traffic information for many areas not of interest to 
the commuter. In addition, these types of systems require 
manipulation by the commuter to find the relevant traffic 

5 information. For example, while the map may allow the 
commuter to zoom in on a particular area, the user must 
provide inputs to the system to instruct the system to zoom 
in on a particular area. However, a commuter who is actively 
driving cannot operate a computer and drive at the same 

10 time. In addition, these systems may rely on manual entry of 
data received from subjective traffic reports andlor traffic 
sensors. Thus this method may additionally suffer from 
added cost due to manual labor, incorrect entry of data, and 
slow response to quickly changing traffic conditions. 

Fan et a1., U.S. Pat. No. 5,959,577, disclose a system for 
15 processing position and travel related information through a 

data processing station on a data network. In particular, Fan 
ot al. teach the use of a GPS receiver to obtain a measured 
position fix of a mobile unit. The measured position fix is 
reported to the data processing station which associates the 

20 reported position with a map of the area. Typically, the 
measured position of the mobile unit is marked and identi~ 
fled by a marker on the map. The area map is then stored in 
the data processing station and made available for access by 
authorized monitor units or mobile units. An authorized 

25 monitor unit may request a specific area map. This permits 
shipping companies to monitor the location of their fleet and 
permits the mobile units to identify their current location in 
relation to a map, which is particularly suited for the 
application of navigation to a particular destination. In One known method of providing traffic information con~ 

sists of radio reports. A radio station may broadcast traffic 
reports, such as from a helicopter that monitors traffic 
conditions over portions of a freeway. Unfortunately, these 
reports are usually intermittent in nature. Accordingly, to 
hear the report, the commuter must be listening to the radio 
station at the time the report is being broadcast on the radio. 
Further, the extent of the information provided is severely 
limited to broad generalizations. For example, the informa~ 
tion provided during the broadcast may be limited to the area 
being currently viewed by the reporter, or the information 
may be based on a previous view at a prior time of another 40 
portion of the freeway. Some broadcasts may include mul~ 
tiple observers of different portions ofthc freeway, yet these 
systems also providc incomplete information relating to 
overall traffic patterns. In addition, the information provided 

30 addition, Fan et a1. teach that the measured position data 
transmitted fTom the mobile units may be used to calculate 
the speeds at which the vehicles travel. The collective speed 
data from the mobile units is then available for use by the 
monitor units, such as those at the shipping company, to 

35 route the vehicles away from traffic congestions and diver~ 
sions. In this manner, the dispatcher at the shipping 
company, to which Fan et al. teaches the data is available to, 
may usc the collective speed data to decide which vehicles 
to contact in order to reroute them. 

Westerlage ct al., U.S. Pat. Nos. 5,097,377 and 5,987,377, 
disclose a system for determining an expected time of arrival 
of a vehicle equipped with a mobile unit. 

Zijderhand, U.S. Pat. No. 5,402,117, discloses a method 
of collecting traffic information to determine an odgin~ 

45 destination matrice without infringing upon the privacy of 
the users. 

is vague, subjective, and usually limited to broad generali~ 
ties relating to traffic flow. 

Another known traffic information system is provided by 
television broadcasts. In these systems, television stations 
may mount video cameras pointed at certain portions of a 
freeway, or may broadcast video images from a helicopter. 
The television station may periodically broadcast traffic 
reports and include in the traffic report a view of different 
portions of the freeway from the video cameras. Again, this 
system provides little useful information t.o a commuter. The 
commuter must be watching the broadcast at the time the 
information is being transmitted. However, by the time the 
commuter actually gets into his vehicle and enters a poten~ 
tiaIly congested area, the traffic may have changed. Purther, 
the information provided is limited 10 those areas where the 
traffic is being monitored and may consist of stale informa~ 
tion. Often the video image is limited to a small portion of 
the road, and shows traffic flowing in a single direction. 

Yet another method to provide traffic information is to 
provide a website that is accessible using the Internet that 
contains traffic information. While these types of systems 
have the advantage of providing more up to date 
information, these systems typically provide a map for a 

Mandhyan et aI., U.S. Pat. No. 5,539,645, is related to 
monitoring movement of traffic along predetermined routes, 
where individual moving elements can move with a high 

50 degree of discretion as to speed except when congestion, 
accident or the 1i1:;:e limit speeds. Mandhyan et a1. uses the 
deployment of calibrant vehicles for collecting and reporting 
information which describes vehicle speeds actually being 
experienced along the routes of interest where the data are 

55 processed statistically as a function of the time of day. The 
output provides baseline data against which observations at 
a particular time, category, weather, event, <md location can 
be compared, to identify the existence of abnormal 
conditions, and to quantify the abnormality. To determine 

60 abnormal conditions, Mandhyan ot al. teach the use of probe 
vehicles. In particular, Mandhyan et al. is applicable to 
monitoring the flow of motor vehicles along roads which are 
subject to delays of sufficient frequency and severity that 
correction action or dissemination of information announc-

65 ing a delay are economically desirable. Unfortunately, the 
use of probe vehicles may be expensive anel the relevancy of 
the data is limited to the availability of the probe vehicles. 
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traveling data may include vehicle pass time or vehicle pass 
time and speed. The data providing devices laid on the road 
include a receiver for receiving the traveling data from the 
vehicle and a transmitter for sending other passing vehicles 
the traveling data. A control center communicating through 
the data providing devices laid on the road can use the 
received traffic data from the vehicles to predict the occur
rence of traffic congestion based on the pass time and speed 
of a vehicle. It is assumed that at a certain point, vehicles 

Lappenbusch ot aI., U,S. Pat. No. 5,982,298, disclose a 
traffic information system having servers that makes traffic 
data, images, and video clips available to a user interface on 
client devices. Lappenbusch et a1. envision that the client 
devices are personal or desktop computers, network 
computers, set~top boxes, or intelligent televisions. The user 
interface includes a road map showing a plurality of road 
segments that a user can interactively select. Vehicular speed 
information is provided to the system from traffic sensors 
monitoring the traffic. In addition, the user interface has a 
road image area that changes as the user selects different 
road segments to show recent images of a currently selected 
road segment. Unfortunately, the system taught by Lappen
busch et a1. is complicated to operate and requires significant 
user interaction to provide relevant data, which is suitable 
for such "stationary" traditional computing devices. 

10 were traveling smoothly at a certain time and the speed of 
each vehicle has decreased drastically at the next time. In 
this case it is expected that traffic congestion will occur in 
the vicinity of that point. Therefore, smooth travel can be 
achieved by, for example, communicating to each vehicle 

Smith, Jr. et a1., U.S. Pat. No. 5,774,827, disclose a system 

15 data etc. indicating bypasses in order not to worsen traffic 
congestion. Therefore, a vehicle operator can gain knowl
edge of the traveling state of a vehicle which has already 
passed over that point ancl adjust travel considering traffic 
flow. 

to alleviate the need for sophisticated route guidance 
systems, where the commuter has a positioning system as 
well as a map database in a car. A central facility receives 20 

and stores current traffic information for preselected com
muter routes from various current traffic information 
sources, such as local police authorities, toll-way authorities, 
spotters, or sensors dellloyed on the road ways to detect 
traffic flow.1b achieve the elimination of sophisticated route 25 

guidance systems a portable device receives a travel time 
only for preselected commuter routes from the central 
facility. In this manner, Smith, Jr. et a1. teach that each user 
receives only the traffic information that is relevant to the 
user's preselected commuter routes. If desired, the prese- 30 

lected commuter routes may be presented as a set of route 
segments, where each of the segments is coded to indicate 
commute time. In response, the user may choose an alter
native route known by him that is different from any 
preselected commuter routes. Smith, Jr. et a1. further suggest 35 

that a GPS enabled portable unit for transmitting a present 
position of the portable device to the central facility such 
that the central facility uses each present position Io calcu
late at least a portion of the current travel information. By 
matching multiple positions of the portable device with 40 
known positions on the preselected route and measuring the 
time between two consecutive matched positions the central 
facility can obtain up "to-the minute traffic information to be 
used in broadcasting f-uture travel times to other users of 
preselected commuter routes. Unfortunately, the system 45 

taught by Smith, Jr. et a1. requires the user to define a set of 
preselected commuter routes for each route to be traveled, 
which may be difficult jf the user is unfamiliar with the area. 

While all of the above systems provide some degree of 
traffic information for a commuter, nevertheless the above 
systems do not provide an efficient method of collecting and 
presenting objective traffic information to a commuter. What 
is desired, therefore, is a system for providing traffic infor
mation which allows a commuter to obtain information at 
any time desired by the commuter, that provides information 
relating to a plurality of points along a road, that provides 
information relating to different traffic levels, that provides 
information that is particularly relevant to the commuter, 
and that provides the information in an easily understood 
formAt that may he ellsily I1tilizer! by a commllfer while 
driving. 

BRIEF SUMMARY OF THE INVENTION 

The present invention overcomes the limitations of the 
prior art by providing a system for providing traffic infor
mation to a plurality of users connectecl to a network. In a 
first aspect the present invention provides a system com" 
prised of a plurality of traffic monitors, each comprising at 
least a traffic detector and a transmitter, the traffic detector 
generating a signal in response to vehicular traffic and the 
transmitter transmitting the signal. The system also includes 
a receiver that receives the signals from the traffic monitors. 
A computer system is connected to the receiver and is also 
connected to the network. The computer system, in response 

In addition, Smith, Jr. et al. teach that the user should select 
alternative routes that are known to the user, presumably if 50 

the commute time of the preselected commuter routes arc 
too long, which is difficult if the user is not already familiar 
with the area. 

to a request signal received from one of the users, transmits 
in response thereto information representative of the signals 
transmitted by the traITie monitors. 

In a second separate aspect of the invention, a system 
provides traffic information to a plurality of users connected 
to a network. Traffic is detected at each of a plurality of 
locations along a road and a signal is generated at each of the 
locations representative oUbe traffic at each of the locations. Pietzsch el aI., U.S. Pat. No. 5,673,039, disclose a system 

for dynamic monitoring of the total traffic in a stretch of road 
equipped with monitoring and information-provision 
system, as well as warnings to drivers, and hence the 
possibililY of regulating the traffic. The system does not 
require that the vehicles be equipped with appropriate sen
sors and transmitting equipment. 

Akutsu et aI., U.S. Pat. No. 5,987,374, disclose a vehicle 
traveling guidance system that includes data providing 
devices laid on a road and a vehicle. The vehicle includes a 
data transmitter for sending a data llroviding device travel
ing data of the vehicle when the vehicle passes over the 
vicinity of the data providing device and a data receiver for 
receiving data sent from the data providing device. The 

55 Each of the signals is transmitted from each of Ihe plurality 
of locations to a receiver. These signals are sent from the 
receiver to a computer system. The computer system 
receives a request from one of the users for traffic informa
tion. In response to the request, Ihe computer system trans-

60 mits information representative of the traffic at each of the 
plurality of locations to the user. 

In a third separate aspect of the invention, a system 
provides traffic information to a plurality of users connected 
to a network. The system comprises a plurality of mobile 

65 user stations, each mobile user station being associated with 
the display, a global positioning system receiver and a 
communicating device to allow each of the mobile user 
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FIG. 12 is a combined map and traffic information data
base representative of the road system depicted in FIG. 11. 

FIG. 13 is an exemplary embodiment of a centered 
display. 

FIG. 14 is an exemplary embodiment of an offset display. 
FIG. 15 is an exemplary embodiment of a look ahead 

display. 
FIG. 16 is a schematic diagram of a mobile user station 

having alternative mechanisms for inputting commands to 
the user station. 

DETAILED DESCRIPTION OF TI-IE 
PREFERRED EMBODIMENTS 

Referring now to the figures, wherein like numerals refer 
to lilce elements, FI G. 1 shows a schematic diagram of the 
system 10 for providing traffic information to a plurality of 
user stations 52 connected to a network 50. A plurality of 
traffic monitors 20 are arranged at spaced apart locations 

stations to send and receive signals. A computer system is 
interconnected with another communicating device in the 
network. The computer system is capable of sending and 
receiving signals to the mobile user stations using the other 
communicating device in the network. The computer system 5 

maintains a map database and a traffic information database. 
The traffic information database contains information rep
resentative of traffic data at a plurality of locations. At least 
one of the mobile user stations provides a request to the 
computer system for information together with the respec- 10 

tive geographic location of the mobile user station. In 
response to the request, the computer system provides to the 
mobile user station information representative of selected 
portions of the map database and selected portions of the 
traffic information database based on the respective geo- 15 

graphic location of the requesting mobile user station. The 
mobile user station then displays graphically on the display 
information representative of selected portions of the map 
database and selected portions of the traffic information 
database. 20 along a road 12. The traffic monitors 20 measure traffic 

information by detecting the speed (velocity) or frequency 
of vehicles traveling along the road (freeway or highway) 
12. For example, in one embodiment, the traffic monitors 20 
may detect the speed of individual vehicles 14 traveling 

The traffic information database may be derived from 
information obtained from stationary traffic monitors, 
mobile user stations, or a combination thereof. The mobile 
user station allows trallic information to be displayed in a 
variety of manners. The display can also show graphically 
the location of the car on the display. The user may select 
among different modes for displaying traffic information on 
the display. 

25 along the road 12. Alternatively, the traffic monitors 20 may 
measure the frequency with which the individual vehicles 14 
pass specified points along the road 12. 

Ine various aspects of the present invention have one or 
more of the following advantages. The present invention 30 

allows a commuter to obtain traffic information at any time, 
without waiting for a report to be broadcast. The present 
invention also allows detailed information relating 10 traffic 
conditions based on measurements of the traffic, such as the 
average vehicular speed or traffic density, to be supplied for 35 

a plurality of locations along a road. The invention also 
allows the convenient display of information in a readily 
understood form to the user, such as a graphical display. The 
foregoing and other features and advantages of the invention 
will be more readily understood upon consideration of the 40 

following detailed description of the invention, taken in 
conjnnction with the accompanying drawings. 

FIG. 2 shows a front elevational view of an exemplary 
embodiment of a traffic monitor 20. The traffic monitor 20 
has a detector 22 for measuring or othef'Nise sensing traffic. 
FIG. 2 shows two different embodiments 22A and 22B of a 
detector 22. The detcctor 22 may be any type of measuring 
device which is capable of measuring or otherwise sensing 
traffic and generating a signal representative of or capable of 
being used to determine the traffic conditions. Por example, 
the detector 22 could measure the average speed of the 
vehicles (cars or trucks) 14 at locations along the road 12, or 
it could measure the individual speed (velocities) of each 
vehicle 14. The detector 22 may detect vehicle frequency, 
that is, the frequency at which vehicles pass a certain point, 
or may measure traffic flow, consisting of the number of 
vehicles passing a certain point for a unit of time (e.g., 
vehicles per second). The detector 22 may use any suitable 
technique to measure traffic conditions (data). For example, BRIEF DESCRIPTION OF THE SEVERAL 

VIEWS OF '!HE DRAWINGS 

FIG. 1 shows a schematic of an exemplary embodiment of 
a system for providing traffic information. 

FIG. 2 shows a front elevational view of an exemplary 
traffic monitor. 

45 in one embodiment, the detector 22A could employ radio 
waves, light waves (optical or infrared), microwaves, sound 
waves, analog signals, digital signals, doppler shifts, or any 
other type of system to measure traffic conditions (data). In 
one embodiment, the detector 22A uses a transmitted beam 

FIG. 3 shows an exemplary display for a user station. 
FIG. 4 shows a schematic view of an exemplary embodi

ment of a mobile user unit of the present invention. 
FIG. 5 is a IJartial electrical schematic for a traffic monitor 

of FIG. 2. 
FIG. 6 is an alternative exemplary display. 
FIG. 7 shows a schematic view of another exemplary 

embodiment of a series of traffic monitors along a road. 

50 to measure the velocity of the vehicles 14 passing along the 
road 12, such as with a commercial radar gun or speed 
detector commonly used by police. Alternatively, the detec
tor 22A may detect when cars having magnetic tags or 
markers pass. The detector 22A may either detect signals 

55 reflected from the vehicle or signals transmitted by the 
vehicles. 

FIG. 8 shows another exemplary display for a user station. 60 

FIG. 9 is a flow chart for a method of processing video 
data to yield traffic information. 

The traffic monitor 20 is shown with an alternative 
embodiment 22B consisting of one or more pressure sensi
tive detectors which extends across the road 12. Preferably 
two spaced apart detectors are positioned at a predetermined 
spadng to make the velocity determination readily avail· 
able. The pressure sensitive detector 22B detects when a 
vehicle passes over the detector 22B. Such a pressure 
sensitive detector may be used alone or in combination with 
detector 22A to measure the frequency or speed (velocity) of 
the traffic passing along the road 12. Likewise, the detector 
22A may be used alone or in combination with the detector 

FIG. 10 is a flow chart for an alternative method of 
processing video data to yield traffic information. 

FIG. 11 is a schematic representation of a road system 65 

having traffic sensors and vehicles at different locations 
along the road. 
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22B to measure the frequency or speed (velocity) of the 
traffic passing along the road 12. Alternatively, detector 22B 
could be a wire loop buried in the road to measure changing 
magnetic fields as vehicles pass over the loop. 

The detector 22 may measure traffic conditions in a single 5 
lane of a freeway or road, or may measure average traffic 
information across several lanes. The detector 22 could also 
be embedded in each lane of a road or freeway, such as with 
a pressure sensitive detector 22B. Alternatively. individual 
detectors could be embedded in a roadway which would 10 
sense signals or conditions generated by passing vehicles. 
For example, each vehicle could include a magnet or could 
include a signaling device which would be detected by the 
detector, which could be an electromagnetic sensor or a 
signal receiver. 

15 
Referring to FIG. 5, the traffic monitors 20 may also 

include a processor and a memory for collecting, processing, 
and storing traffic information provided by the detector 22. 

The traffic monitor 20 preferably further includes a transw 
mitter 26 for transmitting the traffic information collected by 20 

the detector 22. The transmitter 26 may be any type of 
device capable oflransmitting or otherwise providing data in 
either digital or analog form, either through the air or 
through a conductor. For example, the transmitter could be 
a digital or analog cellular transmitter, a radio transmitter, a 25 

microwave transmitter, or a transmitter connected to a wire, 
such as a coaxial cable or a telephone line. The transmitter 
26 is shown as transmitting the signals through the air to a 
receiver 30. Alternatively, the transmitter 26 could transmit 
the data to an intermediate receiver before being tnmsmitted 30 

to the receiver 30. For example, several traffic monitors 20 
could transmit traffic information in a daisy chain manner 
from one end of a road 1210 the last traffic monitor 20 at the 
other end of the road before being Lransmitted Lo receiver 30. 

8 
camera calibration based on the input video of the road and 
the physical measurements of certain markings on the road. 
Then the algorithm (1) takes a number of frames from the 
input video; (2) computes optical flow; (3) estimates camera 
motion which may be caused by wind, etc., (4) estimates 
independent vehicle motion after compensating the camera 
motion; (5) estimates traffic speed based on the averaged 
vehicle motion and the camera parameters obtained from the 
camera calibration step; estimates road congestion by countw 
ing the number of independent motion components; and (6) 
outputs the estimated speed and congestion results. 

The second algorithm is based on motion blob tracking 
and its bock diagram is shown in FIG. 10. First, the 
algorithm performs camera calibration based on the input 
video of the road and the physical measurements of certain 
markings on the road. The algorithm (1) takes a number of 
frames from the input video; (2) estimates camera motion; 
(3) detects independent motion blobs after compensating the 
camera motion; (4) tracks motion blobs; (5) estimates traffic 
speed based on the averaged blob molion and the camera 
parameters obtained from the camera calibration step; estiw 
mates road congestion by counting the number of indepen~ 
dent motion blohs; and (6) outputs the estimated speed and 
congill;tion results. 

Traffic monitor 20 further includes a power supply 24. 
The power supply 24 is preferably a battery, or may alterw 
natively be a power line, such as a 12 or 120 volt power line. 
The traffic monitor 20 is shown with an optional solar power 
supply 28. The power supply 24 or 28 provides the power 
necessary for the detectors 22A and/or 22B, the transmitter 
26, and any other electronics, such as a computer system 
and/or video camera. 

The receiver 30 receives the signals from the traffic 
To facilitate this type of transmission most traffic monitors 
20 would require a receiver. Alternatively, one or more 
traffic monitors 20 could transmit data to other traffic moniw 
tors 20, which in turn transmit the data to the receiver 30. In 
order to conserve power, the transmitter 26 and the detectors 

35 monitors 20 and/or video cameras 29. The receiver 30 may 
be any device capable of receiving information (data) such 
as in either an analog or a digital form. For example, the 
receiver 30 may be a digital or analog cellular receiver, a 
standard phone, a radio receiver, an antenna, or a data porL 

22 preferably transmit and sense information periodically 
rather than continuously. Further, the traffic information 
generated by the detector 22 is preferably averaged, or 
otherwise statistically modified, over a period of time so as 
to limit the amount of data that needs to be transmitted and 
increase its accuracy. 

In one embodiment, the traffic monitoring unit 20 may 
further include a video camera 29. The video camera 29 lS 
also connected to the transmitter 26, so Lhat the transmitter 
26 may transmit signals corresponding to the image sensed 
by the video camera 29.Alternatively, the traffic monitors 20 
may be replaced by video cameras 29. Multiple images may 
be obtained by a video camera and the speed of the vehicles 
14 determined based on image analysis of multiple frames 
from the video camera(s). 

One preferred type of monitor 20 utilizes signals from a 
digital video camera to provide the traffic information. 
Trafficwrelated information may be obtained by analyzing 
the video sequences fTom the monitoring video cameras 29. 
The information may include how fast the traffic moves and 
how congested the road is. The speed of the traffic may be 
derived by measuring the speed of vehicles in the video. The 
degree of congill;tion may be estimated by counting the 
number of vehicles in the video. This invention provides two 
algorithms for 'estimating traffic speed and road congestion 
based on video input. 

The first algorithm is based on optical flow and its flow 
diagram is shown in PIG. 9. First, the algorithm performs 

40 capable of receiving analog or digital information, such as 
that transmitted pursuant to a data protocol. 

The receiver 30 receives the information from the traffic 
monitors 20 and/or video cameras 29 and IJasses Lhat inforw 
mation to a computer system 40. TIle computer system 40 

45 preferably includes a processor (such as a general purpose 
processor, ASIC, DSP, etc.), a clock, a power supply, and a 
memory. The computer system 40 preferably has a port 42, 
or any type of interconnection, to interconnect the computer 
system 40 with the network 50. Preferably, the computer 

50 system 40 includes information representative of the road 12 
along which the traffic monitors 20 are located, such as a 
map database. The computer system 40 receives the traffic 
information transmitted by the respective traffic monitors 
20. The infonnation transmitted by the traffic monitors 20 

55 incllldes the location or icientification of each particular 
traffic monitor 20 together with the data representative of the 
traffic data provided by the detector 22 and/or video camera 
29 at each traffic monitor 20. The computer system 40 may 
manipulate the traffic information in some manner, as 

60 necessary, so as to provide average speeds or other statistical 
data. In the event of video, the computer system 40 may 
process the images to determine the speed of vehicles. Also, 
the video may be provided. Alternatively, the user stations 
may process the traffic information. 

65 In one embodiment, both the receiver 26 of the traffic 
monitors and the transmitter 30 of computer system are each 
capable of receiving and transmitting data. This allows for 
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two way communication between the monitor 20 and the 
computer system 40. Thus, the computer system 40 could 
remotely operate the traffic monitor 20 to change settings, 
diagnose problems, and otherwise provide input to traffic 
monitor 20 to facilitate collection of traffic data. For 
example, the video camera 29 could be remotely positioned 
to view a traffic lane of interest. 

10 
at intervals. Such signals may be either transmitted directly 
to the receiver 30, or may be transmitted through other traffic 
monitors 20. The receiver 30 receives the signals received 
by the various traffic monitors 20 and passes these signals to 
the computer system 40. The computer system 40 receives 
the data from the traffic monitors 20. The computer system 
may calculate or process the traffic information for the users, 
as necessary. It is not necessary for the traffic monitors 20 10 
calculate traffic data, if desired. In response to a request from 

Traffic information may be provided to users in any 
suitable manner, such as the examples that follow. A user 
station 52 is connected to the network 50. Preferably, the 
user station 52 includes a graphic display unit 54 (see FIG. 
3). For example, the user station 52 may be a standard 
personal computer with a display monitor 54. The network 

10 a user station 52, the computer system 40 provides the traffic 
information over the network 50 to the user station 52. 

50 is preferably the Internet. However, the network 50 could 
also be a local area network or any other type of closed or 15 

open network, or could also be the telephone network. The 
user station 52 sends a signal over the network 50 to the 
computer system 40 requesting traffic information. In 
response to receiving a request from the yser station 52, the 
computer system 40 transmits traffic information rcpresen- 20 

tative of the traffic information collected by the various 
traffic monitors 20 to the requesting user station 52. The 
computer system 40 may transmit average speeds detected 
by each of the traffic monitors 20 at each of their respective 
locations. The traffic information may be presented to the 25 
user as a web page. The computer system may send traffic 
information corresponding to only some of the traffic moni
tors. The user may select which portions of the road 12 are 
of interest, and the computer system 40 may transmit traffic 
information corresponding to tbal portion of the road 12. 30 

The system 10 has many advantages. It allows a user to 
receive contemporaneous traffic information from a plurality 
of locations. It allows the user to obtain immediate infor
mation rather than waiting for the broadcast of information 
at specified times. Further, the amount of information pro-
videcl by the system is far superior to that provided by any 
other traffic reporting system. A user can obtain immediate 
and contemporaneous traffic conditions, such as average 
vehicular speed, traffic flow, or vehicle frequency, for a 
plurality of locations along a road. Where traffic monitors 
are provided along several different roads, a commuter may 
then select among the various alternative routes, depending 
on the traffic conditions for each road. The system also does 
not rely on the manual input of information, and thus 
provides information more accurately and more quickly. It 
also eliminates subjective descriptions of traffic information 
by providing measured data representative of traffic condi
tions. 

In one embodiment, the computer system 40 also receives 
the signals generated by the video cameras 29 at the respec
tive traffic monitors 20. FIG. 3 shows an exemplary display 
54 in which a video image 129 is provided. In tbis 
embodiment, the user may select from which traffic moni-
toring unit 20 the video image 129 is to be received from. 
For example, a user could initially select to view the image 
generated by the video camera at a first location, and then 
later view the image transmitted by another video camera 
29, preferably at another traffic monitor 20, at a different 

FIG. 3 shows an exemplary display 54 displaying the 
traffic infonnation provided by the computer system 40. The 
computer system 40 provides data from its memory which is 
representative of the road 12, such as data from a map 
database, which is displayed as a road 112 on the display 54. 35 

The computer system 40 also provides traffic information 
collected by each, or a selected set, of the respective traffic 
monitors 20 which is displayed in portions 114a-114d 
and/or the traffic information derived from individual mobile 
user stations having a global positioning system locator as 
described in detail below. In the exemplary display shown in 
FIG. 3, the portions 114a-114d display diITerent colors or 
patterns representative of average vehicle speeds (for 
example, in miles per hour) along different portions of the 
road 112. Of course, the display may display other types of 45 

information, such as traffic flow (vehicles per second) or 
vehicle frequency. The display 54 may include information 

40 location. 
The system 10 preferably further includes the ability to 

send messages about road conditions. FIG. 3 shows such an 
exemplary message 130 in text [ormaL The computer system 
40 is capable of storing data messages and transmitting the 
data messages with the traffic information. The data mes
sages would indicate items of particular interest to the 
commuter. For example, the text message 130 could indicate 
that there was an accident at a particular location or 
milepost, that construction was occurring at another location 

in either graphical or text format to indicate the portion of 
the road displayed, such as location of milepost markers or 
place names 116. 50 or milepost, or that highway conditions were particularly 

severe and that alternative routes should be selected. The While the display S4 shows one format for displaying the 
information, other formats for presenting the information 
may likewise be used, as desired. It is not necessary to 
provide a gral)hical representation of the road 12. Instead, 
information could be provided in a textual manner, such as, 55 
for example, mile post locations for each of the traffic 
monitors 20 and presenting textual traffic information for 
each location. 

Thus, the system may operate as follows. The traffic 
monitors 20 detect or otherwise sense traffic to provide 60 

traffic information. The traffic monitors 20 may detect or 
otherwise calculate vehicle speed, average vehicle speed, 
traffic flow, vehicle frequency, or other data representative of 
the traffic. The traffic monitors 20 may sample either 
continuously, or may sample at intervals to conserve power. 65 

The transmitter 26 transmits the signals provided by the 
traffic monitors 20 to the receiver 30 either continuously or 

system 10 could provide multiple messages through which 
the user could scroll so as to receive different messages in 
addition to the traffic information received from the various 
traffic monitors 20. In another embodiment, the user station 
52 includes a voice synthesizer capable of reading the 
messages to the user. 

In yet another embodiment, the system 10 may also 
provide additional graphical information relating to traffic 
conditions. For example, the computer system 40 could 
transmit the location of an accident or construction sile 
along the road 12. The information would be displayed on 
display 54 as an icon or other symbol at the location 
indicating the presence of an accident or highway construc
tion. Such an icon is shown at 140 in PIG. 3. Alternatively, 
the computer system could also display an icon representa
tive of a restaurant, gas station, hospital, rest area, or 
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roadside attraction. In such a system, the computer system 
would contain or be linked to a database containing such 
information. The information could be displayed 
automatically, or in response to a request for such informa
tion from a user. 

In another exemplary embodiment, the computer system 
40 automatically generates traffic reports to be sent to the 
user station 52 at predetermined times. For example, a user 
may indicate that it wishes to receive a traffic report ~very 
morning at 7:30 a.m. The computer system 40 automatically 
sends to the user station 52 at the predetermined time (7:30 
a.m., for example) the traffic information collected from the 
traffic monitoring units 20. The information could be sent to 
be displayed, such as in FIG, 3, or could be sent alternatively 
in a text or graphical format via e~mail. The traffic report 
may also be provided in a format specific to the user's 
geographic region and/or user's driving habits, such as 
anticipated (potential) route to be traveled, The computer 
system 40 may also automatically send the traffic informa~ 
tion to a display in the user's vehicle in response to some 
event, such as turning on the vehicle, time, key press, etc, 

In another embodiment, the computer system 40 allows a 
user to calculate the amount of time necessary to travel from 
one location to another location along the road 12, The user 
sends a request to the computer system 40 indicating the two 
locations along the road along which travel is desired, The 
user may, for example, indicate on the display by highlight~ 
ing the two locations on the road 112 using a computer 
mouse. Alternatively, the two locations may include the 
user's current location, as determined by a vehicle based 
GPS system, so that only the destination needs to be entered, 
The computer system 40 then calculates the anticipated 
amount of time it will take to travel from one point to the 

12 
52 has transmitting and/or receiving units 64 for communi~ 
cating with the network 50. Such transmitting and receiving 
units 64 may be any devices capable of transmitting digital 
or analog data, such as, for example, a digital or analog 

5 cellular phone. The user station 52 may also be contained 
within a car 60 that further includes an associated global 
positioning system (GPS) receiver 62. The GPS receiver 62 
receives signals from GPS sate1lites 70 which enable the 
GPS receiver to determine its location, When a commuter 

10 requests traffic information using the mobile user station 52, 
the request for traffic information may include the localion 
of the user as determined by the GPS receiver 62, When the 
computer system 40 receives this request, it provides traffic 
information back to the mobile user station 52 based on the 

15 location of the car 60 as provided by the GPS receiver 62. 
Alternatively, the computer system 40 may provide traffic 
information to the user station 52 which in combination with 
the position determined by the GPS receiver 62 displays 
suitable data to the user on a display or audibly. The user 

20 station may also be a cellular phone with an integrated or 
associated GPS, 

FIG. 6 shows a representative display of the traffic infor
mation provided by the computer system 40. The informa
tion provided is essentially the same as that shown in FIG. 

25 3, except that the display 54 contains at 161 the position of 
the car 60. The mobile user station 52 provides a significant 
advantage in that it allows the commuter to immediately 
determine traffic information in the commuter's immediate 
vicinity based on the commuter's present location, The 

30 commuter does not have to wait for a periodic traffic report. 
Further, traffic conditions are provided at a plurality of 
locations, and the information is contemporaneous. Based 
on the receipt of such information, the commuter may decide 

~~~~~u~o:r~~~as~~n~~~: 2t~eb!~~~~n ~~: t~;l~~~~i~:s.~~ 35 

to use an alternate route rather than continue on the current 
freeway, 

Thus, in the embodiment shown in FIG, 4, the system 
provides the relevant traffic information to the commuter or 
user on a timely basis, The display may be tailored to 
provide the information for the current location of the 
commuter, together with the upcoming traffic that lies ahead, 

addition, the system may calculate alternative routes in order 
to determine the fastest route in view of the traffic informa ~ 
tion, The computer system 40 then sends a signal back to the 
user station 52 to indicate the amount of time that the travel 
from the first to the second location will take, The route 40 

determined as the best may be overlaid on a map to assist the 
user in travel. 

In yet another embodiment of the invention, FIG. 7 shows 
a divided freeway with vehicle trallic flOWing in opposite 45 

directions in each of the divided sections. Each section of the 
freeway 12 has multiple lanes 12A-12C. The trallic moni w 

tors 20 measure traffic in each of the lanes 12A-12C of each 
section 12 of the divided freeway. 'lhe monitors 20 may 
measure traffic on only one portion of tbe divided freeway, 50 

or may measure traffic conditions in each of the lanes of each 
of the sections of the divided freeway, The monitor used to 
measure traffic in multiple lanes may be a digital video 
camera. 

In a preferred embodiment, the system obtains traffic 
information from users that have a GPS receiver 62. In this 
system, whenever a user station 52 requests traffic informa
tion from the c0ll11mter system 40, the computer system 40 
associates a velocity (speed) of that particular user with its 
current location, The velocity may be determined through a 
variety of methods. In one system, when the user requests 
traffic information, the user station 52 supplies not only its 
location but also its current velocity. The user station 52 may 
obtain its current velocity in any fashion, For example, the 
user station 52 may track its location over time using the 
GPS receiver 62, and also keep track of the time associated 
with each location by using an internal clock. The velocity 
could then be calculated by simply dividing the difference 

FIG, 8 shows yet another embodiment of a di5play 54, 
which displays traffic information for each individual lane of 
the divided freeway shown in FIG. 7. For example, in 
display 54, the traffic conditions in each individual lane 
112A-112C is displayed for the road section 112, By dis~ 
playing conditions for each particular lane, the system has 
the advantage of allowing the user to anticipate particular 
lane problems which may occur ahead, such as a wreck 140 

55 between respective locations by respective times, 
Alternatively, the user station 52 may be connected to t~e 
vehicle's speedometer or odometer, and measure velOCIty 
using information provided by the vehicle 60 itself 
Alternatively, the computer system 40 itself could calculate 

in lane 112C. In addition, in an alternative embodiment, the 
display 54 is capable of displaying the individual location of 
each individual vehicle on the road 112, 

FIG. 4 shows an alternative embodiment of a user station 
52. User station 52 is a mobile unit in a car 60, User station 

60 the velocity of each llser. In such a system, each user station 
52 would provide the computer system 40 with a unique 
identification code together wth its location, The computer 
system 40 then associates a time using an internal clock with 
each location reported by each user, Preferably, the GPS 

65 location is sent together with the current time at the user 
station so that delays incurred in transmission do not change 
the result. rThe velocity of each user could then be calculated 
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by calculating the difference in location for a particular user 
(identified by its unique identification code) by the respec
tive times associated with each of these locations. 

Thus, the computer system 40 develops a database con
sisting of the location of a plurality of users together with the 
respective velocities of each of the users. The computer 
system 40 thus has traffic information consisting at least of 
the velocity of the traffic for a plurality of locations corre
sponding to the locations for each of the reporting users. It 
is preferred in such a system that each user station 52 would 
contribute to the database, but the computer system could 
use data from fewer than all of the user stations 52 either 
requesting information or operating. The system may thus 
use the information received from the user stations 52 either 
to calibrate the traffic information provided by monitors 20, 
0[ to supplement the traffic information provided by the 
traffic monitors 20. Alternatively, where the number of users 
is sufficiently large, the traffic monitors 20 may no longer be 
necessary, because the users themselves through mobile user 
stations 52 and GPS receivers 62 provide enough traffic 
information to generate useful displays of traffic informa
tion. Thus, the system may provide traffic information 
without the use of monitors 20 at all, relying solely on 
information derived from the mohile user stations 52. With 
a large number of users at a plurality of different locations, 

14 
requested. The user station 52 could also, even if no infor
mation was desired, provide its current location (preferably 
with current time), and optionally its velocity as well, to 
allow the computer system 40 to gather additional traffic 

5 information. This would be useful in the case of vehicle 
based Internet browsing for other purposes so that the traffic 
information would be updated for that user and others. In yet 
another alternative, the user station 52 would initiate the 
request to the computer system 40, indicating that traffic 

10 information was desired. The computer system 40 would 
then respond at a series of timed intervals for a set length of 
time, for example, providing updates every two minutes for 
thirty minutes. 

In yet another alternative embodiment of the system 10, 
15 the mobile user station 52 is a cellular telephone. The 

computer system 40 includes a voice synthesizer. A user may 
tclephone the computer system 40 over a cellular telephone 
network. In response to a request for highway conditions, 
the computer system 40 generates a traffic report and trans· 

20 mits the information using the voice synthesizer so that the 
traffic information may be heard and understood over the 
commuter's cellular telephone. The location of the user may 
be determined by an associated GPS receiver, or alterna
tively by triangulating the location of the user by measuring 

25 the distance between the user and several different trans-
the computer system 40 would develop a database having a 
large number of velocities associated with a large number of 
geographic locations. Ideally, if every commuter on a road 
had a user station 52 with a GPS receiver 62, the computer 
system 40 would provide not only velocity data but also 30 

traffic density or traffic frequency data. Even without every 
vehicle having a user statiou 52 providing data to the 
computer system 40, traffic density or traffic frequency could 

mission receiving towers ill different cells. 
In yet another embodiment of the present invention the 

computer system 40 or user station 52 may calculate the best 
route, such as the fastest, between a starting point and a 
destination based on the current traffic conditions. This 
functionality may further be provided in the mobile user 
station 52 in the car 60 so that the driver may calculate the 
best route to accommodate for changing traffic conditions. 
This also assists the driver in unfamiliar cities where he may be calculated using statistical techniques that corrcIate the 

reporting user stations 52 with known traffic patterns. 35 be unfamiliar with anticipated traffic patterns. The function
ality of providing current traffic conditions and/or best route 
calculations may be overlaid on maps available for GPS 
systems, household computers, and mobile user stations. 

Thus, the combination of the mobile user station 52, GPS 
receiver and transmitting and receiving units 64 provides an 
especially advantageous method for collecting traffic infor
mation. Surprisingly, this system is capable of providing 
traffic information that is superior to that collected by 40 

stationary sensors. This is because traffic information may 

In addition, an early warning system may be incorporated 
into the computer system, user station, or mobile user station 
to provide warning of impending traffic jams, such as the 
result of a traffic accident. For example, if the average 
vehicle speed on a portion of 11 road ahead of a driver is less 
than a preselected velocity, such as 25 mph, the computer 

be potentially collected at more locations based on the 
number of mobile user stations 52, and because individual 
vehicle speed can be monitored rather than average vehicle 
speed. In addition, the system has a significant cost advan- 45 

tage in that it is not necessary to install traffic monitors 20, 
system 40 may send a warning signal to the mobile user 
station 52. Alternatively, a velocity less than a preselected 

or at least the number of traffic monitors 20 that are 
necessary can be substantially reduced. The system also 
provides automatic traffic reporting, and thus does not rely 
on the manual input of data. Furthermore, the system is low 
maintenance, since there arc no traffic monitors 20 to 
maintain. The system is also particularly robust, in that if a 
particular mobile user station 52 malfunctions, traffic infor
mation can still be collected for all locations based on data 
reported by other mobile users. In contrast, if a stationary 
sensor 20 fails, no data can be collected from that location. 
Thus, the collection of traffic data from a plurality of mobile 
user stations 52 to create a traffic information database 
provides surprising advantages and a superior system for 
providing traffic information. 

In the system described above using mobile user stations 
52 in vehicles, the user station may initiate contact with the 
computer system 40 by initiating a telephone call to the 
computer system 40. Altematively, the computer system 40 
could initiate a call to the USCI' station 52, such as over the 
Internet using a web browser. The user station 52 would 
respond with an appropriate signal if information was 

percentage or other measure of the anticipated velocity for 
the particular road may be used as the warning basis. It is 
also envisioned within the scope of the invention that data 

50 communications may be accomp1:ished using radio 
broadcasts, preferably encoded in some manner. 

Preferably, the computer system 40 andlor the mobile user 
station 52 in a vehicle 60 has stored in its associated memory 
a map database representative of Lhe road or highway 

55 network that contains longitude and latitude information 
associated with various geographic locations on the map. 
This allows easy integration of traffic data that has associ
atecllongitucle and latitude information. For example, along 
a particular section of a highway, the map database contains 

60 the latitude and longitude of selected locations of the high
way. The latitude and longitude of the various traffic sensors 
20 may be predetermined. When data representative of the 
traffic at a particular sensor 20 is received, the computer 
system 40 can easily di<;play the traffic information for that 

65 particular location on the map by associating the geographic 
location of the sensor 20 with the longitude and latitude 
information contained in the map database. Similarly, where 
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traffic information is derived from individual mobile user 
stations 52 in vehicles 60 which report latitude and longitude 
derived from the mobile GPS receivers 62, the computer 
system 40 can easily associate tbe traffic information 
received from the mobile user station 52 with the map 
database based on the user's reported latitude and longitude. 
Thus, by utilizing a map database that contains latitude and 
longitude information for various locations, the system can 
easily overlay traffic information Oil top of the displayed 
map data by associating the geographic data (latitude and 10 

longitude) corresponding to the traffic information with the 
geographic data corresponding to the map. 

FIGS. 11 to 12 illustrate such a system. FIG. 11 shows 
schematically a section of a road having various locations 
201-218. Along the road are positioned various sensors 15 

20a-20d whose geographic locations have been determined. 
Traveling along the road are a variety of users 401-404 
having respective user stations and GPS receivers. FlG. 12 
illustrates one embodiment of a map and traffic information 
database that may be developed to provide traffic inform a- 20 

tion over the network to individual users. Each ofthe various 
locations (or road segments) 201-218 has an associated 
longitude and latitude. In addition, the database may option
ally contain the associated road, as well as optionally the 
direction that traffic moves at that location (for example, 25 

using a 360 degree compass, 0 degrees would represent 
straight north while 90 degrees would represent straight 
east). The database also includes traffic information, such as 
the average vehicle velocity calculated for that location. 
Thus, for example, referring to FIG. 11, the traffic monitor 30 

20a may be used to provide the vehicle velocity for location 
202. User 401 may be used to provide the vehicle velocity 
at location 210. 

16 
collect useful traffic information and to update a traffic 
information database. 

The traffic information database may be configured to 
provide traffic information to optimize the analysis of traffic 
information both by location and time. The spacing of the 
locations for which traffic information is associated may be 
either every half-mile, mHe, etc. The spacing depends on the 
locations of ground based traffic monitors and the number of 
cars traveling through a particular spacing. If, for example, 
there are traffic monitors spaced every half-mile, then tbe 
traffic information database may report traffic information 
for each of those locations. However, for a section of road 
that does not have traffic monitors, the spacing of tbe 
locations associating traffic information depends on the 
frequency of vehicles passing along the highway and which 
are reporting traffic conditions. For example, where the 
traffic density is high, there will be a large number of 
vehicles from which to gather data, and accordingly the 
spacing between locations may be small, such as Y4 mile. 
However, where the traffic density is low, there may be few 
vehicles from which to gather data, and thus the spacing may 
be large, such as 3 miles. The traffic information database 
may be configured so that the spacing is optimized based on 
the ability to collect data for different areas. Thus, for a 
section of freeway in a congested area, the spacing of 
locations for traffic information may bc short, such as 1/4 
mile, while in outlying areas the spacing may be large, such 
as every three miles. 

Similarly, the amount of time over which data is collected 
and averaged may be varied. Ideally, the traffic information 
presented represents traffic conditions at that moment in 
time. However, it may be necessary to collect data for a 
length of time in order to gather enough data to either report 
any traffic information at all, or to insure that the traffic 

35 information is truly representative of conditions at that 
location. Where traffic density is higb, the length of time 
over which data is collected and used to determine traffic 
conditions may be short, for example three minutes. In 

Of course, while a database has been illustrated that 
combines both map and traffic information, the system could 
use two or more databases containing portions of the 
information, such as a separate map database and a separate 
traffic information database. An example of a map database 
useful with such a system is Etak Map® from SONY®. The 
map database could reside on either or both the computer 40 

system 40 or the mobile user station 52. 

contrast, where traffic levels are light, data may be collected 
for a long period of time, such as fifteen minutes. When used 
to determine traffic information, the data may be averaged 
over the period for which data has been collected. 
Alternatively, the traffic information could be weighted, so 
that older traffic information, though used, is given less 
weight when determining traffic information for a particular 
location. 

By varying the spacing between locations for which data 
is associated in the database and the length of time over 
which information is collected, the database may be con-

When a user requests traffic information from the com
puter system 40, the computer system 40 transmits the 
requested data based on either the geographic location of the 
user, or for the geographic location requested by the user. 45 

The computer system 40 either sends the raw traffic data 
requested by the user, or sends a signal representative of the 
map and/or traffic database which may be used by the user 
station 52 to represent the map and traffic information on the 
display 54, 50 figured to optimize the collection and presentation of traffic 

information. For areas wiLh high traffic density, the data may 
be gathered over a short period of time, and the spacing 
between locations may be small. For areas with low traffic 
density, the data may be gathered over long periods of time 

The advantage of using a map database that contains 
longitude and latitude information associated with various 
locations on a map is that the system allows easy and 
automatic integration of traffic information, either to a 
database or for display. 11ms, traffic information may be 
collected from an individual user who provides the longitude 
and latitude [or that user based on information derived from 
the user's GPS receiver 62. The computer system then 
matches the location of the user to the map dak'lbase based 

55 and the spacing may be large. The database may be config
ured as traffic conditions change, so that during periods of 
congestion the information is gathered only over a short time 
for a particular area, while during periods of freely flowing 
traffic, the information is gathered over a longer time for the 

on the received longitude and latitude information. The 60 

computer system 40 can then overlay the traffic information 
data received from the user onto the map database based 
upon the provided longitude and latitude information. Thus, 
the system allows traffic information to be updated for a map 
database, even though the routes of the individual users are 65 

not predetermined. In other words, it is not necessary to 
know the particular route of an individual user in order to 

same area. 
The present invention provides several alternative meth

ods for displaying traffic information to a commuter using a 
mobile user station 52. These various alternatives allow the 
user to customize the display 54 to provide the desired 
information, and to minimize the amount of operation 
needed while driving. In one display embodiment, Lhe 
display 54 centers the location of the user on the displayed 
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map, and is referred to herein as the "Centered Display," In 
the Centered Display, the mobile user station 52 determines 

18 
GPS receiver 62 and compares that direction to the road the 
user is traveling on. The map and traffic information is then 
selected so as to maximize the amount of road shown ahead 
of the driver. The user may select to either display the map 

the longitude and latitude of the commuter based on infor
mation obtained from the GPS receiver 62. The mobile user 
station 52 then displays the position of the commuter at the 
center of the display 54 as shown in FIG. 13. The traffic 
information and roadway data is then displayed around the 
commuter by comparing the longitude and latitude of the 
user with the longitude and latitude associated with the 
vadous map locations contained in the map database. The 
individual user may preselecl the scale of the map which will 
be displayed based on the user's preference. For example, 

5 and traffic information so that the cardinal ordinates North, 
South, East and West remain fixed (for example North is 
always at the top of the display) or the road is generally 
centered (for example vertically on the display) without 
regard to the cardinal ordinates. For example, when the 

the user may wish to show an area of one mile radius 
centered around the user, or two mile radius, or so forth. As 
the user drives along a road and the user's geographic 
location changes, the user station 52 and/or computer system 

10 display maintains North at the top of the display, and the user 
is traveling south, the display 54 would display the location 
of the user near the top of the display 54, so as to increase 
the amount of the road ahead of the user that is displayed. 
If the road then curved, so that the user was heading in an 

15 easterly direction, the display 54 would show the location of 
the user ncar the left hand side of the screen so as to display 
the road ahead to the east (east appearing on tbe right hand 
side of the screen). This is illustrated in FIG. 15. By 
constantly comparing the direction of movement of the user, 

40 adjusts the display 54 to reposition the mal) and traffic 
information on the display 54. Thus, the m'll) and traffic 
information scroll along the display 54 as the user moves 
along a road. For example, if the display 54 shows map and 
traffic information at a scale of one inch per mile and the 
direction north is shown at the top of the display, the map 
and traffic information would scroll down one inch as the 
user drives one mile north. The display 54 would continu
ously show the location of the user at the center of the 25 

display 54 even though the geographic location of the user 
changes. 

20 as determined from the data received from the GPS receiver 

A particular advantage of the Centered Display as dis
cussed above is tbat the location of the user can immediately 
be ascertained from a quick glance at the display 54, because 30 

the location of the user is always at the center of the display 
54. The user is not required to adjust the display 54 hy 
inputting information to the user station 52 in order to 
constantly view the surrounding traffic information, even as 
the location of the user changes. Thus a commuter, by 35 

selecting the Centered Display, may view constantly 
updated traffic information for his location without requiring 
any input from the commuter. 

Al1crnative1y, the display may be preselected to show the 
location of the user at a different location on the display 54, 40 

but that continues to show the geographic location of the 
user at a single location on the display 54, even as the 
geographic location of the user changes. This is referred to 
as an "Offset Display." This is a variation of the "Centered 
Display," but allows the user to adjust the display 54 to show 45 

more information of interest to the user. For example, if the 
user is traveling north, and north is shown at the top of the 
display 54, the user may choose to display his location near 
the bottom of the display (ofIset from the center) so as to 
display a greater amount of traffic information in the nortb- 50 
ern direction. Such a display i<; shown in FIG. 14. Like the 
"Centered Display," as the geographic location of the user 
changes, the map and traffic information is automatically 
scrolled to show the surrounding road and traffic, while 
maintaining the location of the user on the display 54. The 55 

"Offset Display" is particularly suited for driving along a 
relatively straight road, so that the 1L.<;er has relatively more 
upcoming traUic information displayed. 

Yet another alternative display allows the user to display 
upcoming traffic information for the road on which the user 60 

is traveling, referred to herein as the "Look Ahead Display." 
In the Look Ahead Display, the display 54 displays the 
location of the user near an edge of the display 54 so as to 
maximize the amount of upcoming road and traffic infor
mation which is displayed. In the Look Ahead Display, the 65 

computer system 40 and/or the user station 52 dctcrmines 
the direction of the user based on data received from the 

62, with the road information contained in the map database, 
the system maximizes the amount of map and traffic infor
mation displayed based on the location and direction of 
travel of the user. 

Yet another type of display is the "Stationary Display." In 
this type of display, the underlying map data remains 
"motionless" while the displayed location of the user 
changes according to the movement of the user. For 
example, initially, the user's geographic location on the map 
may be shown at the center of the screen. As the user moves 
along a road, the user's location would change on the display 
54, while the position of the road relative to the screen would 
remain constant. (An example of such a display is shown in 
FlO. 6). If the user moved to a location not displayed, a new 
map would be displayed, showing the location of the user on 
the new map screen. The Stationary Display is useful where 
the map database is divided into discrete units that roughly 
correspond to "pages." The Stationary Display can show the 
map data corresponding to a particular page on the display 
54. New pages can be shown as the user's location changes. 
The Stationary Display may be preferred where the user is 
familiar with the surrounding area. The Stationary Display 
may ulso be less disconcerting to the user, because only a 
small portion of the screen is cbanging (the displayed 
location of the user) as the user's geographic location 
changes. The Stationary Display may also achieve some 
efficiencies for the system, because the computer system 40 
would only be required to send enough data to fill display 54 
to show the map for the area surrounding the location of the 
user and then update as necessary for new traffic infollna
tion. Thus, the map database could be divided into discrete 
portions, each portion containing enough information to fill 
a display. In response to a request from a mobile user station 
52 providing location information derived from the OPS 
receiver 62, the computer system 40 identifies the corre
sponding portion of the map database to the user station 52. 
The user station 52 may manage the task of integrating the 
map database with the user's location to display the geo
graphic position of the user. New map data would only be 
sent if the user's geographic location changed enough so that 
a different lJOrtion of the map database corresponds to the 
new location. 

Yet another mode for displaying map and traffic informa
tion is to display a particular area of interest (referred to as 
the "Area Display"). The Area Display displays a particular 
geographic area of interest La the commuter. The location of 
the commuter mayor may not be displayed, depending on 
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whether the commuter is located within the area, To receive 
an Area Display, the mobile user station 52 transmits the 
location of the area of interest, and in response, the computer 
system 40 provides pertinent map aneVor traffic information. 
The Area Display may be especially advantageous where the 
commuter wishes to view a particular area of interest that 
may be some distance away from the commuter. 

Typically the maps may be displayed with different 
amounts of detail, freeways, highways, parks, arterials, side 
streets, etc., which may be selected by the user. The amount 
of road detail provided [or a particular region may be 
associated with the map provided and the technique of 
presentation to provide additional ease of use, 

Various alternatives may be used to command the user 
station 52 and/or computer system 40 to display map and 
traffic information, In one embodiment, where the network 
is the Internet, the system may provide a settings preference 
web page to the user to allow the user to select the user's 
individual display settings. Thus, the user may select the 
scale of the display (i.e. one inch of display equals one 
geographic mile); the size of the display (to accommodate 
different screen sizes); the frequency at which the map and 
traffic information is updated; the particular default display 
type (such as the «Centered Display," (lLook Ahead 
Display," "Stationary Display," "Area Display," or other 
type); and whether information banners are to be displayed. 
The ability to choose the frequency with which traffic 
information may be updated may be useful to allow the user 
to control the cost of providing the information to the user. 
For example, where the cost of being connected to the 
network is high, the user may wish to receive only short 
periodic updates (such as an update every five minutes) to 
reduce the expense of receiving data. 

The user may also set the time duration for which the 
trallic information is displayed to the user. The user may 
choose, for example, to alternate between the traffic infor
mation web site, and another web site. Thus, the computer 
system 40 may transmit traffic information for 30 seconds, 
and then may transmit information such as stock quotes 
from another web site for 30 seconds. 

In addition to default settings, or S!?ttings that are preset by 
the user, the user station 52 may be capable of receiving 
input from the user to actively change how infonnation is 
displayed in response to user commands. In one 
embodiment, the user station 52 includes a microphone 53 
and voice recognition software to allow the user station 52 

20 
keypads also allow the user to quickly move between 
different types of modes of presentation, so that the com
muter may maximize the amount of information received. 

When using data from individual mobile user stations 52 
5 to determine traffic information, it may be desirable to 

screen the data to determine whether it will be included in 
the traffic information database. One type of screening may 
involve comparing the geographic location of the user with 
particular features stored in the map database. For example, 

10 where the user is located at a stop sign, it may not be 
desirable to include the user's reported velocity in the 
database, The computer system 40 may be programmed so 
that data received from users at stop signs wi11not be added 
to the traffic database. Accordingly, when the user reports its 

15 geographic location, the computer system 40 compares the 
geographic location of the user with the map database. When 
the computer system 40 determines that the user is located 
at a stop sign (or other location, as desired), the data is 
rejected. Thus, the vehicle speed data transmitted by the user 

20 is screened based on the particular location of the user. 
It may also be desirable to screen out data from users that 

are not traveling along roads of interest. For example, the 
computer system 40 may maintain a limited traffic informa
tion database that only stores traffic information for selected 

25 major roads. Thus, the traffic information database may 
contain data for fewer roads than contained in the map 
database. If a user is traveling along a side street which is not 
included in the traffic information database, the data 
received from the user is rejected or otherwise not used. 

30 Thus, the computer system 40 compares the geographic 
location of the user with the geographic locations of the 
roads maintained in the traffic information database. If the 
user reports a location that is not on a road for which traffic 
information is maintained in the traffic information database, 

35 the user's particular traffic information is rejected. 
Another type of screening th,tt may be desired is to 

compare the direction of travel of each user with the 
direction of travel on various roads before adding the user's 
vehicle speed to the traffic information database. This may 

40 be particularly important where the resolution of the GPS 
receiver 62 is such that the location of the user may be 
confused wilh one or more roads. For example, a user may 
be traveling along a divided road with lanes of traffic 
traveling in oppositc directions, but the resolution of the 

45 GPS receiver 62 docs not allow the computer system 40 to 
determine with confidence in which lane the user's vehicle 
is traveling. In order to determine what portion of the traffic 
information database to update, the computer system 40 
and/or user station 52 creates a directional vector associated 

to respond to the voice commands of the user. (See FIG. 16). 
Thus, the user may by using verbal commands select a 
particular mode of display, request an update of the traffic 
information, or change the scale of the map, Alternatively, 
the user station 52 may have a keyboard to accept input 
commands via the keyboard. Alternatively, the user station 
may have only a control panel 55 having several key pads 57 
which correspond to particular types of preset commands. 
For example, one key pad may allow a user to request traffic 55 

information. Another key pad may allow a user to zoom in 

so with the user which represents the user's direction of travel. 
The directional vector is determined based on the movement 
over time by the user. For example, the directional vector 
may be represented by a number ranging [rom 0-359; with 
00 representing travel straight north, 900 straight east, etc. 
When information is received by the computer system 40, it 
compares the directions of travel of the various roads near 
the geographic localion of the user with the user's (lirec
tional vector. For example, the geographic information 
reported by the GPS receiver 62 indicates that [he user is 
located near a particular road that has north/south lanes with 
traffic traveling in each direction, The user's directional 
vector indicates that the user is traveling south. The com~ 
puter system 40 therefore updales the traffic information 
database to add the data received from lhe user to the traffic 

on the map (i.e, change scale to show more detail), while 
another key pad would cause the display to zoom out (i.e. 
change scale to show more area). Another key pad may 
select for the Stationary Display, while yet another may GO 

select for the Look Ahead Display. The user station 52 may 
allow the user to preset the key pads 57, such as via a web 
page preferences page, so that the key pads correspond to the 
user's particular preferences. The use of key pads to select 
the mode in which information is displayed has several 
advantages. The key pads eliminate fumbling by the 
commuter, and thus are safer to use than a keyboard. They 

65 information database for the lanes of traffic moving in the 
user's direction of travel. Other instances in which the 
direclionlll vector would be useful would be where a user is 
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the traffic flow may be relative to other roads so that the 
encoding dynamically adjusts to encode one road relative to 
one or more other roads. In this manner, for example, the 
"fast" road may be green and the "slow" road may be red. 

While the present invention has been described in the 
context of providing traffic information, the present inven
tion may also be used to provide location specific informa
tion to mobile users. In one such embodiment, an informa
tion database may be created for weather repmis, in which 

crossing a particular road, such as when traveling along an 
overpass or an underpass, and the resolution of the GPS 
receiver is such that the computer system 40 is unable to 
determine with confidence on which road the user is trav
eling. The lise of the directional vector thus prevents the 5 
computer system 40 from incorrectly updating the traffic 
information database. In addition, the altitude component of 
the GPS data may be used to discriminate between users on 
overpasses or roads that are vertically offset from one 
another. 

10 various weather reports are associated with respective geo~ 
graphic locations. A user in a vehicle 60 may request a 
weather report from the mobile user station 52. The request 
would include the user's geographic location as determined 
by the GPS receiver 62. In response to the request, the 

Yet another type of screening may be necessary where the 
user reports no movement. In this instance, it may be 
desirable to determine whether the user's data should be 
added to the database, because the user may be stopped 
along the side of the road while traffic is nevertheless 
moving. Thus, the computer system 40, when it receives 
data from a user indicating that the user has not moved since 
the last time the user reported data, may cross check the data 
through a variety of algorithms. For eXamlJle, the computer 
system 40 may compare the data reported by the user with 
the traffic information for that portion of the road determined 
from data taken from sensors and/or other mobile users. If 
the traffic information derived from other sources indicates 
that traffic is moving along the road, the no movement data 
received from the particular user would be rejected. 
Alternatively, the computer system 40 may be associated 
with a system that allows a user to request assistance in the 
event of a breakdown. The computer system 40 could check 

15 computer system would access the weather database and 
select the weather report associated with that geographic 
location. The location specific weather report would then be 
transmitted to the mobile user station 52. The weather report 
would then be displayed or otherwise communicated to the 

20 user through speakers. Other similar information databases 
could likewise be prepared to associate particular informa ~ 
tion with geographic locations. In this manner, a user at a 
mobile user station 52 may easily obtain highly relevant 
information that is specific to the location of the user. In 

to see whether the user has reported a breakdown, and if so, 
reject the traffic data. 

25 preferred embodiments of the system, the user may receive 
both traffic information and other location specific informa~ 
tion at the same time, in sequence, or as requested by the 
user. In one such embodiment, the user may preselect the 
information to be retrieved and the sequence of display or 

30 communication. 
Yet another method for filtering data is to screen data 

received from particular users and/or classes of devices 
which are capable of functioning as user stations. For 
example, it may be desirable to exclude traffic data received 
from buses, because buses do not provide representative 
velocity data due to frequent stops. Thus all data from buses 
could be excluded. Alternatively, data from particular types 
of user stations could be excluded. For example, the com~ 
puter system 40 could maintain a database of the particular 
types of devices used by different users. Because data from 
hand held devices may nol correspond to a vehicle moving 
along a road, the computer system 40 may reject data from 

The terms and expressions which have been employed in 
the foregoing specification are used therein as terms of 
description and not of limitation, and there is no intention, 
in the use of such terms and expressions, of excluding 

35 equivalents of the features shown and described or portions 
thereof, it being recognized that the scope of the invention 
is defined and limited only by the claims which follow. 

What is claimed is: 
1. A system for providing traffic information to a plurality 

40 of mobile users connected to a network, comprising: 

the class of hand held computing devices. Thus the system 
could distinguish between different classes of users and/or 
user stations 52 to determine whether to accept traffic data 45 

from that user station. 
In another embodiment, the present inventors came to the 

realization that merely encoding the image with a represen~ 
tation of the traffic flow relative to a single fixed value is not 
optimal. An example of such coding would be red is 0-30 50 
mph, yellow is 30--40 mph. and green is 40+ mph. 'lbis 
coding is adequate for freeways but when roads are encoded 
that have lower speed limits, the encoding should be relative 
to whaL the &'}Jeed limit is so that the user knows the relative 
speed of traffic on the road. Thus coding may correspond to 55 

relative speed rather than absolute speed. For example, a 
freeway with speed limit 55 mph would be coded 0-30 mph 
red, 30-40 mph yellow and 40+ mph green, while a side 
road with a 35 mph speed limit would be coded 0-20 mph 
red, 20-25 mph yellow and 25+ mph green. This permits 60 
relative encoding which is easier Lo interpret. Alternatively, 
encoding may be based on other relative measures, such as 
for example, anticipated traffic flow for that particular road, 
section of road, time of day, and statistical history measure 
of traffic in the past. When multiple freeways in the area are 65 

all busy, such as Seattle, coding for absolute values may 
show everything as red. However, if relative coding is used, 

(a) a plurality of mobile user stations, each mobile user 
station being associated with a display, and a commu
nicating device to allow each of said mobile user 
stations to send and receive signals; 

(b) a computer system interconnected with another com~ 
municating device and a network, said computer sys~ 
tern being capable of sending and receiving signals to 
and from said mobile user stations; 

(c) said computer sysLem including a traffic information 
database, said traffic information database containing 
data representative of traffic at a plurality of locations; 

(d) at least one of said mobile user stations providing a 
request to said computer system for traffic information 
together with a signal associated with a respective 
geographic location of said one of said mobile user 
stations, and in reS1Jonse thereto, said computer system 
updating said traffic information database based on said 
geographic location of said one of said mobile user 
stations and providing to said one of said mobile user 
stations information representative of selected portions 
of said traffic information database based on said 
respective geographic location of said one of said 
mobile user stations; and 

(e) said one of said mobile user stations displaying 
graphically on said display information representative 
of selected portions of said traffic information database. 
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2, The system of claim 1 wherein said computer system 
updates said traffic information database based on data 
derived from a plurality of traffic monitors. 

3. The system of claim 2 wherein said computer system 
compares data from said mobile user stations with said data 5 
derived from said traffic monitors before updating said traffic 
information database. 

4. The system of claim 1 wherein said at least one of said 
mobile user stations is a cellular phone. 

5. The system of claim 1 wherein said mobile user station 10 
further comprises a memory capable of storing a map 
database. 

6. The system of claim 5 wherein said mobile user station 
displays a selected portion of said map database. 

7. The system of claim 1 wherein each said mobile user 
station provides longitude and latitude information to said 15 

computer system. 
8. The system of claim 1 wherein said location of said one 

of said mobile user stations is displayed graphically. 
9. The system of claim 1 wherein said computer system 

screens data provided by said mobile user stations to deter- 20 

mine whether said'data corresponds to actual traffic condi
tions, 

10, The system of claim 1 wherein said computer system 
further comprises a map database, and said computer system 
compares said signal associated with said respective geo- 25 

graphic location of said one of said mobile user stations with 
said map database before updating said traffic information 
database, 

11, A system for providing traffic information to a plu
rality of mobile users connected to a network, comprising: 3D 

(a) a plurality of mobile user stations, each mobile user 
station bting assodatt:d with a display, and a commu
nicating device to allow each of said mobile user 
stations to send and receive signals; 

(b) a computer system interconnected with another com- 35 

municating device and a network, said computer sys
tem being capable of sending and receiving signals to 
and from said mobile user stations; 

(c) said computer systcm including a map database and a 
traffic information database, said traffic information 40 

database containing data representative of traffic at a 
plurality of locations; 

(d) at least one of said mobile user stations providing a 
signal associated vvith a respective geographic location 
of said one of said mobile user stations, and in response 45 

thereto, said computer system updating said traffic 
information database based on said geographic location 
of said one of said mobile user stations; and 

(e) said computer system comparing said signal associ
atcd with said respective geographic location of said 50 

one of said mobile user stations with said map database 
before updating said traffic information database, 

12, The system of claim 11 wherein said at least one of 
said mobile user stations is a cellular phone, 

13, The system of claim 11 wherein said computer system 55 

provides to said one of' said mobile user stations information 
representative of selected portions of said traffic information 
database based on said respective geographic location of 
said one of said mobile user stations, 

24 
16. The system of claim 11 wherein said mobile user 

station further comprises a memory capable of storing a map 
database, 

17, The system of claim 16 wherein said mobile user 
station displays a selected portion of said map database and 
a selected portion of said traffic information database. 

18. The system of claim 11 wherein each said mobile user 
station provides longitude and latitude information to said 
computer system, 

19. The system of claim 11 wherein said location of said 
one of said mobile user stations is displayed graphically, 

20. The system of claim 11 wherein said computer system 
screens data provided by said mobile user stations to deter
mine whether said data corresponds to actual traffic condi
tions, 

21. A system for providing traffic information to a plu
rality of mobile users connected to a network, comprising: 

(a) a plurality of traffic monitors, each said traffic monitor 
comprising at least a detector and a transmitter, said 
detector providing a signal including data representa
tive of vehicular movement and said transmitter trans-
mitting said signals; 

(b) a receiver that receives said signals.transmitted by said 
traffic monitors; 

(c) a computer system interconnected with said receiver 
and said network; 

(d) a mobile user station connected to a global positioning 
system receiver, a display, and a communicating 
device; 

(e) said computer system providing to said one of said 
mobile user stations traffic information representative 
of said signals transmitted by said traffic monitors; 

(t) said traffic information transmitted by said computer 
system is displayed graphically on said display, 

22. A system for providing traffic information to a plu
rality of mobile users 
connected to a network, comprising: 

(a) a plurality of traffic monitors, each said traffic monitor 
comprising at least a detector and a transmitter, said 
detector providing a signal including data represen(a
tive of vehicular movement and said transmitter trans-
mitting said signals; 

(b) a receiver that receives said signals transmitted by said 
traffic monitors; 

(c) a computer system interconnected with said receiver 
and said network; 

(d) a mobile user station includes a display, and a receiv
ing device; 

(e) said computer system providing to said one of said 
mobile user stations traffic information representative 
of said signals transmitted by said traffic monitors; 

(f) said traffic information transmitted by said computer 
system is displayed graphically on said display; and 

(g) wherein less than all available traffic information is 
displayed by s~id display. 

23, A system for providing traffic information to a plu
rality of mobile users 

14. The system of claim 11 wherein said mobile user 
station comprises a display, and said one of said mobile user 
stations displays graphicalIy on said display information 
representative of selected portions of said traffic information 
database, 

60 connected to a network, comprising: 

15, The system of claim 11 wherein said computer system 65 

updates said traffic information database based on data 
derived from a lliurality of traffic monitors, 

(a) a plurality oJ traffic monitors, each said traffic monitor 
comprising at least a detector and a transmitter, said 
detector providing a signal including data representa
tive of vehicular movement and said transmitter trans-
mitting said signals; 

(b) a receiver that receives said signals transmHted by said 
traffic monitors; 
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(c) a computer system interconnected with said receiver 
and said network; 

Cd) a mobile user station includes a display, and a receivM 
ing device; 

(e) said computer system providing to said one of said 5 
mobile user stations traffic information representative 
of said signals transmitted by said traffic monitors; 

26 
(f) said traffic information transmitted by said computer 

system is displayed graphically on said display; and 

(g) wherein the displayed traffic information geographi
cally encompasses the current geographic position of 
said mobile user station. 

* * * * * 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,785,606 B2 Page 1 of 1 
APPLICATION NO. : 10/367162 
DATED : August 31, 2004 
INVENTOR(S) : Bruce W. DeKock et a1. 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

On the title page, replace the "Related U.S. Application Data" item (63) with the 
following: 

·-Continuation of application No. 10/218,850, fIled on Aug. 13, 2002, now Pat. No. 
6,574,548, which is a continuation of application No. 09/550,476, fIled on Apr. 14, 
2000, now Pat. No. 6,466,862.--

Signed and Sealed this 

Twenty-sixth Day of December, 2006 

JONW,DUDAS 
Director ojthe United States Pa/eli! and Trademark Office 
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UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF TEXAS 

MARSHALL DIVISION 

TRAFFIC INFORMATION, LLC, 

Plaintiff, 

v. Case. No. 2:09-cv-083-TJW-CE 

AT&T MOBILITY, LLC, JVC AMERICAS 
CORPORATION, PANASONIC 
CORPORATION OF NORTH AMERICA, 
RESEARCH IN MOTION CORPORATION, 
SONY ERICSSON MOBILE 
COMMUNICATIONS (USA) INC., SPRING 
SOLUTIONS, INC., T-MOBILE USA, INC., 
CELLCO PARTNERSHIP d/b/a/ VERIZON 
WIRELESS, VOLVO CARS OF NORTH 
AMERICA, LLC and VOVDT MOTORS 
LIMITED PARTNERSHIP d/b/a VOLVO OF 
DALLAS, 

Defendants. 

Jury Trial Demanded 

T-MOBILE USA, INC.'S ANSWER, AFFIRMATIVE DEFENSES, 
AND COUNTERCLAIMS TO PLAINTIFF'S 

AMENDED COMPLAINT FOR PATENT INFRINGEMENT 

Defendant T-Mobile USA, Inc. ("T-MobiJe"), by its attorneys, answers Plaintiff Traffic 

Information, LLC's ("Plaintiffs") Amended Complaint for Patent Infringement("Complaint") as 

follows: 

THE PARTIES 

I. T-Mobile lacks knowledge or information sufficient to form a belief as to the 

truth ofthe allegations of Paragraph 1 of the Complaint, and therefore denies those allegations. 

2. T-Mobile lacks knowledge or information sufficient to form a belief as to the 

truth of the allegations of Paragraph 2 of the Complaint, and therefore denies those allegations. 
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3. T-Mobile lacks knowledge or information sufficient to form a belief as to the 

truth ofthe allegations of Paragraph 3 of the Complaint, and therefore denies those allegations. 

4. T-Mobile lacks knowledge or information sufficient to form a belief as to the 

truth of the allegations of Paragraph 4 of the Complaint, and therefore denies those allegations. 

5. T-Mobile lacks lmowledge or information sufficient to form a belief as to the 

truth of the allegations of Paragraph 5 of the Complaint, and therefore denies those allegations. 

6. T-Mobile lacks knowledge or information sufficient to form a belief as to the 

truth of the allegations of Paragraph 6 of the Complaint, and therefore denies those allegations. 

7. T-Mobile lacks knowledge or information sufficient to form a belief as to the 

truth of the allegations of Paragraph 7 of the Complaint, and therefore denies those allegations. 

8. T-Mobile admits the allegations of Paragraph 8 of the Complaint. 

9. T-Mobile lacks knowledge or information sufficient to form a belief as to the 

truth of the allegations of Paragraph 9 of the Complaint, and therefore denies those allegations. 

10. T-Mobile lacks lmowledge or information sufficient to form a belief as to the 

truth of the allegations of Paragraph 10 of the Complaint, and therefore denies those allegations. 

11. T-Mobile lacks knowledge or information sufficient to form a belief as to the 

truth of the allegations of Paragraph 11 of the Complaint, and therefore denies those allegations. 

JURISDICTION AND VENUE 

12. T-Mobile admits that the Complaint purports to bring an action for infringement 

arising under the Patent Laws of the United States, but denies the legal sufficiency of Plaintiffs 

claims and allegations and denies that Plaintiff has any viable claim thereunder. 

13. T-Mobile admits that this Court has subject matter jurisdiction over patent 

infringement claims under 28 U.S.C. §§ 1331 and 1338(a), generally, but denies the legal 

2 
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sufficiency of Plaintiff's claims and allegations and denies that Plaintiff has any viable claim 

thereunder. 

14. To the extent the allegations in Paragraph 14 ofthe Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 14 of the Complaint apply 

to defendants other than T-Mobile, T-Mobile lacks knowledge 01' information sufficient to form a 

belief as to the truth of those allegations, and therefore denies the same. 

15. To the extent the allegations in Paragraph 15 of the Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 15 of the Complaint apply 

to defendants other than T-Mobile, T-Mobile lacks knowledge 01' information sufficient to form a 

belief as to the truth of those allegations, and therefore denies the same. 

16. T-Mobile consents to personal jurisdiction for the purposes of this action. To the 

extent the allegations in Paragraph 16 of the Complaint apply to defendants other than T-Mobile, 

T-Mobile lacks knowledge 01' information sufficient to form a belief as to the truth of those 

allegations, and therefore denies the same. 

17. To the extent the allegations in Paragraph 17 of the Complaint apply to T-Mobile, 

T-Mobile admits that venue is proper in this judicial district pursuant to 28 U.S.C. § 1391(c) and 

1400(b), but denies the remaining allegations. To the extent the allegations in Paragraph 17 of 

the Complaint apply to defendants other than T-Mobile, T-Mobile lacks knowledge 01' 

information sufficient to form a belief as to the truth of those allegations, and therefore denies 

the same. 

COUNT I 

18. T -Mobile repeats and realleges its responses to the allegations contained in 

Paragraphs 1-17 of the Complaint as if fully set forth herein. 

3 
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19. T-Mobile admits that what purports to be a copy ofV.S. Patent No. 6,466,862 

("the '862 patent"), entitled "System For Providing Traffic Information," is attached as Exhibit A 

to the Complaint. T-Mobile denies that the '862 patent was "duly and legally issued." T-Mobile 

lacks Imowledge or information sufficient to form a belief as to the remaining allegations in 

Paragraph 19 ofthe Complaint, and therefore denies those allegations. 

20. To the extent the allegations in Paragraph 20 of the Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 20 of the Complaint apply 

to defendants other than T-Mobile, T-Mobile lacks knowledge or information sufficient to form a 

belief as to the truth of those allegations, and therefore denies the same. 

21. To the extent the allegations in Paragraph 21 of the Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 21 of the Complaint apply 

to defendants other than T-Mobile, T-Mobile lacks lmowledge or information sufficient to form a 

belief as to the truth of those allegations, and therefore denies the same. 

22. To the extent the allegations in Paragraph 22 of the Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 22 of the Complaint apply 

to defendants other than T-Mobile, T-Mobile lacks knowledge or information sufficient to form a 

belief as to the truth of those allegations, and therefore denies the same. 

23. To the extent the allegations in Paragraph 23 of the Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 23 of the Complaint apply 

to defendants other than T -Mobile, T -Mobile lacks knowledge or information sufficient to form a 

belief as to the truth of those allegations, and therefore denies the same. 

4 
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COUNT II 

24. T-Mobile repeats and realleges its responses to the allegations contained in 

Paragraphs 1-17 of the COlllplaint as if fully set forth herein. 

25. T-Mobile admits that what purports to be a copy ofD.S. Patent No. 6,785,606 

("the '606 patent"), entitled "System For Providing Traffic Information," is attached as Exhibit B 

to the Complaint. T-Mobile denies that the '606 patent was "duly and legally issued." T-Mobile 

lacks knowledge or information sufficient to form a belief as to the remaining allegations in 

Paragraph 25 of the Complaint, and therefore denies those allegations. 

26. To the extent the allegations in Paragraph 26 of the Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 26 of the Complaint apply 

to defendants other than T-Mobile, T-Mobile lacks knowledge or information sufficient to form a 

belief as to the truth of those allegations, and therefore denies the same. 

27. To the extent the allegations in Paragraph 27 of the Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 27 of the Complaint apply 

to defendants other than T-Mobile, T-Mobile lacks knowledge or information sufficient to form a 

belief as to the truth ofthose allegations, and therefore denies the same. 

28. To the extent the allegations in Paragraph 28 of the Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 28 of the Complaint apply 

to defendants other than T-Mobile, T-Mobile lacks knowledge or information sufficient to form a 

belief as to the truth of those allegations, and therefore denies the same. 

29. To the extent the allegations in Paragraph 29 of the Complaint apply to T-Mobile, 

T-Mobile denies the same. To the extent the allegations in Paragraph 29 of the Complaint apply 

5 
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to defendants other than T-Mobile, T-Mobile lacks knowledge or information sufficient to form a 

belief as to the truth of those allegations, and therefore denies the same. 

PRAYER FOR RELIEF 

30. A response is not required to Plaintiffs Prayer for Relief. To the extent that a 

response is deemed required, T-Mobile denies any and all allegations contained therein and 

denies that Plaintiff is entitled to any of the relief requested therein or to any other relief in any 

form whatsoever from T-Mobile. T-Mobile further denies each and every allegation in the 

Complaint that it has not expressly admitted. 

JURY DEMAND 

31. A response is not required to Plaintiff s demand for a trial by jury. To the extent 

that a response is deemed required, T-Mobile admits that Plaintiff requests a trial by jury. 

AFFIRMATIVE DEFENSES 

Further answering the Complaint and as additional answers thereto, T-Mobile asserts the 

following affirmative defenses: 

FIRST AFFIRMATIVE DEFENSE 
(Non-Infringement) 

32. T-Mobile has not and does not directly or indirectly infringe any valid, 

enforceable claim of either the '862 patent or the '606 patent, either literally, or under the 

doctrine of equivalents. 

SECOND AFFIRMATIVE DEFENSE 
(Invalidity) 

33. One or more claims of both the '862 patent and the '606 patent are invalid for 

failure to satisfy one or more ofthe requirements of the Patent Act, 35 U.S.C. § 1, et seq., 

6 
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including, but not limited to, the conditions of patentability set forth in 35 U.S.c. §§ 101, 102, 

103, and 112. 

THIRD AFFIRMATIVE DEFENSE 
(Laches, Equitable Estoppel, Consent, and Waiver) 

34. Plaintiffs claims for relief are barred in whole or in part by the doctrines of 

laches, equitable estoppel, consent, and waiver. 

FOURTH AFFIRMATIVE DEFENSE 
(Notice - 35 U.S.C. § 287) 

35. To the extent Plaintiff seeks damages or requests for other relief for any claims 

for alleged infringement prior to its giving actual notice of either the '862 patent or the '606 

patent to T-Mobile, Plaintiffs alleged claims are barred pursuant to 35 U.S.C. § 287(a). 

FIFTH AFFIRMATIVE DEFENSE 
(Implied License and Patent Exhaustion) 

36. Plaintiffs claims are barred in whole or in pmt by express and implied license 

andlor the doctrine of patent exhaustion. 

COUNTERCLAIMS 

For its Counterclaims in the above-captioned action, T-Mobile USA, Inc. ("T-Mobile") 

hereby alleges as follows: 

THE PARTIES 

37. T-Mobile is a Delaware corporation with a principal place of business located at 

12920 SE 38th Street, Bellevue, WA 98006. 

38. On information and belief, Traffic Information, LLC ("Traffic") is a Texas 

Limited Liability Company with a principal place of business at 60 J SW 2nd Avenue, Suite 

1600, Portland, Oregon 97207-3157. 
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JURISDICTION AND VENUE 

39. These counterclaims arise under federal law, and this Court has jurisdiction 

pursuant to 28 U.S.C. §§ 1331, 1338, and the Declaratory Judgment Act, 28 U.S.C. §§ 2201 and 

2202, and the Patent Laws of the United States, 35 U.S.C. § 1, et seq. 

40. Venue is proper under at least 28 U.S.C. §§ 1391 and 1400(b), and by virtue of 

Plaintiffs Complaint in this action. 

41. Plaintiff has asserted that T-Mobile infringes U.S. Patent No. 6,466,862 ("the '862 

patent"). An actual controversy exists between T -Mobile and Traffic over the alleged 

infringement, invalidity, and unenfol'ceabiJity of said patent. 

42. Plaintiff has asserted that T-Mobile infringes U.S. Patent No. 6,785,606 ("the '606 

patent"). An actual controversy exists between T-Mobile and Traffic over the alleged 

infringement, invalidity, and unenforceabiJity of said patent. 

FIRST COUNTERCLAIM 
(N on-Infringement) 

43. T-Mobile realleges paragraphs 37 through 42 as though fully set forth herein. 

44. T-Mobile has not infringed and does not directly or indirectly infringe any valid, 

enforceable claim of the '862 patent, either literally or under the doctrine of equivalents, willfully 

or otherwise. 

45. Accordingly, T-Mobile is entitled to a declaratory judgment that it does not 

infringe any valid, enforceable claim of the '862 patent. 

46. T-Mobile has not infringed and does not directly or indirectly infringe any valid, 

enforceable claim of the '606 patent, either literally or under the doctrine of equivalents, willfully 

or otherwise. 
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47. Accordingly, T-Mobile is entitled to a declaratory judgment that it does not 

infringe any valid, enforceable claim of the '606 patent. 

SECOND COUNTERCLAIM 
(Invalidity) 

48. T-Mobile realleges counterclaim paragraphs 37 through 47 as though fully set 

forth herein. 

49. The '862 patent is invalid for failing to satisfy one or more of the requirements of 

the Patent Act, 35 U.S.C. § I, et seq., including, but not limited to, the conditions of patentability 

setfOlth in 35 U.S.c. §§ 101, 102, 103, and 112. 

50. Accordingly, T-Mobile is entitled to a declaratory judgment that the '862 patent is 

invalid. 

51. The '606 patent is invalid for failing to satisfy one or more of the requirements of 

the Patent Act, 35 U.S.C. § 1, et seq., including, but not limited to, the conditions of patentability 

set fOlth in 35 U.S.C. §§ 101, 102, 103, and 112. 

52. Accordingly, T -Mobile is entitled to a declaratory judgment that the '606 patent is 

invalid. 

DEMAND FOR A JURY TRIAL 

53. T-Mobile demands a jury trial, pursuant to Fed. R. Civ. P. 38(b), on all claims and 

counterclaims and as to all issues that may be tried by ajury. 

PRAYER FOR RELIEF 

FOR THESE REASONS, T -Mobile respectfully j'equests that this Court enter judgment 

in its favor and grant the following relief: 

a. An order declaring that Plaintifftake nothing from T-Mobile on the claims 

asserted in Plaintiffs Amended Complaint; 

9 
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b. An order declaring that T-Mobile is immune from suit for patent infringement for 

the provision ofE911 services to its customers pursuant to 28 U.S.C. § 1498(a); 

c. A declaration that T-Mobile does not infringe any valid and enforceable claim of 

the' 862 patent; 

d. A declaration that T-Mobile does not infringe any valid and enforceable claim of 

the' 606 patent; 

e. A declaration that the' 862 patent is invalid; 

f. A declaration that the '606 patent is invalid; 

g. Judgment against Traffic in favor ofT-Mobile; 

h. Dismissal of Plaintiffs Amended Complaint with prejudice; 

i. An order declaring that this is an exceptional case under 35 U.S.C. § 285; 

j. An award to T-Mobile of its costs, expenses, and reasonable attorney fees under 

35 U.S.C. § 285 and all other applicable statutes, rules, and common law; and 

k. Any such other relief as the Court may deem appropriate and just under the 

circumstances. 

10 
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Dated: June 25, 2009 Respectfully submitted, 

/s/ Charles J. Boudreau 
Josh A. Krevitt 
Benjamin Hershkowitz 
Charles 1. Boudreau 
GIBSON, DUNN & CRUTCHER LLP 
200 Park Avenue 
New York, NY 10166 
Telephone: (212) 351-4000 
Facsimile: (212) 351-4035 
jkrevitt@gibsondunn.com 
bhershkowitz@gibsondunn.com 
cboudreau@gibsondunn.com 

Attorneys for Defendant 
T-Mobile USA, Inc. 

CERTIFICATE OF SERVICE 

The undersigned certifies that the foregoing document was filed electronically in 
compliance with Local Rule CV-5(a). As such, this document was served on all counsel who 
have consented to electronic service on June 25, 2009. 

/s/ Charles J. Boudreau 
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U.S. Party/Case Index Civil Name Search Results 

ICase· 
Civil N S~~ 

e~", ea ults 
53 Total Party matches for selection GOOGLE NOS 830 for Texas Eastern 

Search Complete 

Name 
GOOGLE 

Fri Aug 7 10:16:132009 
Selections 1 through 53 (Page 1) 

-Download ([ pJ!!CS $ o.()O) 

Court Case No. Filed NOS Closed 
txedce 2:2009cv00147 0511212009 830 

API Technologies, LLC v. Facebook, Inc. et al 

2 GOOGLE INC. txedce 6:2008cv00050 0212212008 830 

Aloft Media LLC v. Microsoft Corporation 

3 GOOGLE INC. txedce 2:2009cv00147 0511212009 830 

API Technologies, LLC v. Facebook, Inc. et al 

4 GOOGLE INC. txedce 6:2009cv00269 06116/2009 830 

Bedrock Computer Technologies, LLC v. Softlayer Technologies, Inc. et al 

5 GOOGLE INC. txedce 2:2008cv00317 08113/2008 830 06/0512009 

GraphOn Corporation v. Google Inc. 

6 GOOGLE INC. txedce 2:2008cv00317 08113/2008 830 06/0512009 

GraphOh Corporation v. Google Inc. 

7 GOOGLE INC. txedce 6:2008cv00341 0812612008 830 

Klausner Technologies Inc v. Verizon Wireless et al 

8 GOOGLE INC. txedce 2:2007cv00371 0812712007 830 

Bright Response LLC v. Google Inc et al 

9 GOOGLE INC. txedce 2:2007cv00371 08127/2007 830 

Bright Response LLC v. Google Inc et al 

10 GOOGLE INC. txedce 2:2007cv00432 0912712007 830 

Performance Pricing, Inc. v. Google Inc. et al 

II GOOGLE INC. txedce 2:2007cv00432 09/2712007 830 
Performance Pricing, Inc. v. Google Inc. et al 

12 GOOGLE INC. txedce 2:2007cv00480 11102/2007 830 

PA Advisors, LLC v. Google Inc. et al 

13 GOOGLE INC. txedce 2:2007cv00480 1110212007 830 
PA Advisors, LLC v. Google Inc. et al 

14 GOOGLE INC. txedce 2:2007cv00511 1112112007 830 

https:! / pacer.uspci.uscou rts.gov / cg i-bin / dquery.pl 

8/7/091016 AM 
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Software Rights Archive, LLC v. Google Inc. et al 

15 GOOGLE INC. txedce 2:2007cv00511 1112112007 830 

Software Rights Archive, LLC v. Google Inc. et al 
16 GOOGLE INC. txedce 2:2006cv00549 1212912006 830 

Intertainer, Inc., v. Apple Computer, Inc. et al 

17 GOOGLE INC. txedce 2:2007cv00555 1212012007 830 

Beneficial Innovations, Inc. v. AOL, LLC. et al 

18 GOOGLE INCORPORATED txedce 2:2008cv00293 07/2912008 830 

Stragent, LLC v. Nokia Inc. et al 

19 GOOGLE, INC. txedce 6:2008cv00050 02122/2008 830 

Aloft Media LLC v. Microsoft Corporation 

20 GOOGLE, INC. txedce 6:2008cv00050 02122/2008 830 

Aloft M~dia LLC v. Microsoft Corporation 

21 GOOGLE, INC. txedce 2:2008cv00061 02/12/2008 830 

Paid Search Engine Tools, LLC v. Google, Inc. et al 

22 GOOGLE, INC. txedce 2:2008cv00061 0211212008 830 

Paid Search Engine Tools, LLC v. Google, Inc. et al 

23 GOOGLE, INC. txedce 2:2007cvOO102 0312712007 830 

Antor Media Corporation v. Metacafe, Inc. 

24 GOOGLE, INC. txedce 2:2007cvOOl02 0312712007 830 

Antor Media Corporation v. Metacafe, Inc. 

25 GOOGLE, INC. txedce 2:2009cvOO 1 02 04/09/2009 830 

Actus, LLC v. Bank of America Corp. et al 

26 GOOGLE, INC. txedce 6:2009cv00154 04/06/2009 830 
Parallel Networks, LLC v. Amazon.com, Inc. et al 

27 GOOGLE, INC. txedce 6:2009cv00154 04/06/2009 830 

Parallel Networks, LLC v. Amazon.com, Inc. et al 

28 GOOGLE, INC. txedce 2:2009cv00175 06/0112009 830 

Beneficial Innovations, Inc. v. Careerbuilder, LLC et al 

29 GOOGLE, INC. txedce 2:2007cv00279 07/03/2007 830 
Function Media, L.L.C. v. Google, Inc. et al 

30 GOOGLE, INC. txedce 2:2007cv00279 07/03/2007 830 
Function Media, L.L.c. v. Google, Inc. et al 

31 GOOGLE, INC. txedce 6:2009cv00291 07/0812009 830 
Aloft Media, LLC v. Yahoo!, Inc. et al 

32 GOOGLE, INC. txedce 2:2008cv00293 0712912008 830 
Stragent, LLC v. Nokia Inc. et al 

33 GOOGLE, INC. txedce 2:2008cv00293 0712912008 830 
Stragent, LLC v. Nokia Inc. et al 
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34 GOOGLE, INC. txedce 2:2004cv00294 08/0612004 830 0212812005 

Compression Labs, Incorporated v. Acer America Corporation et al 
35 GOOGLE, INC. txedce 6:2009cv00303 07/14/2009 830 

Aloft Media, LLC v. SAP AG et al 
36 GOOGLE, INC. txedce 6:2009cv00304 07/1412009 830 

Aloft Media, LLC v. Oracle Corporation et al 

37 GOOGLE, INC. txedce 6:2008cv00341 08/2612008 830 

Klausner Technologies Inc v. Verizon Wireless et al 
38 GOOGLE, INC. txedce 6:2008cv00341 08126/2008 830 

Klausner Technologies Inc v. Verizon Wireless et al 
39 GOOGLE, INC. txedce 2:2007cv00403 09/13/2007 830 

Paid Search Engine Tools, LLC v. Yahoo! Inc. 
40 GOOGLE, INC. txedce 2:2007cv00403 09/1312007 830 

Paid Search Engine Tools, LLC v. Yahoo! Inc. 

41 GOOGLE, INC. txedce 6:2008cv00440 11/19/2008 830 

Aloft Media, LLC v. Google, Inc. 
42 GOOGLE, INC. txedce 6:2008cv00440 11/1912008 830 
Aloft Media, LLC v. Google, Inc. 
43 GOOGLE, INC. txedce 2:2007cv00503 11/16/2007 830 

IP Innovation LLC et al v. Google, Inc. 

44 GOOGLE, INC. txedce 2:2007cv00503 11116/2007 830 

IP Innovation LLC et al v. Google, Inc. 

45 GOOGLE, INC. txedce 6:2008cv00509 12/30/2008 830 
Aloft Media, LLC v. Yahoo! Inc. et al 
46 GOOGLE, INC. txedce 2:2007cv00555 1212012007 830 
Beneficial Innovations, Inc. v. AOL, LLC. et al 

47 GOOGLE, INC. txedce 2:2007cv00555 1212012007 830 

Benefic~al Innovations, Inc. v. AOL, LLC. et al 
48 GOOGLE, INC., txedce 2:2007cv00486 11106/2007 830 
Northeastern University et al v. Google, Inc., 

49 GOOGLE, INC., txedce 2:2007cv00486 1110612007 830 
Northeastern University et al v. Google, Inc., 
50 GOOGLE, INC., txedce 2:2006cv00549 1212912006 830 
Intertainer, Inc., v. Apple Computer, Inc. et al 

51 GOOGLE, INC., txedce 2:2006cv00549 12129/2006 830 
Intertainer, Inc., v. Apple Computer, Inc. et al 

52 GOOGLEGEAR.COM txedce 3:2003cv00021 05/0912003 830 09/1912003 
Texas Instruments v. Intergraph Corp, et al 
53 GOOGLEGEAR.COM txedce 2:2003cvOOl15 05/05/2003 830 09/1712003 
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Texas Instruments v. Intergraph Corp, et al 

I PACER Service Center I 
I Transaction Receipt I 
I 08/07/2009 10: 16: 13 I 
IPACER Login: IIpqOO14 IIClient Code: IITraffic I 
IDescription: IICivil srch pg 1 IISearch Criteria: IIGOOGLE NOS 830 I 
IBillable Pages: 111 IICost: 110.08 I 

u.s. Party/Case Index - Home 
Search: All Court'l'ypes I Appellate I Bankmptcy I Civil I Criminal 

Reports: Court Code List I Date Range I Courts not on Index I Statistical RepOits 
User Options: Change Client Code I New Login I Billing History I PSC Home Page I 

E-Mail PSC I Logout 

??? . • Hel 
??~ 
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Judicial Caseload Profile Report

U.S. DISTRICT COURT - JUDICIAL CASELOAD PROFILE
12-MONTH PERIOD ENDING 

SEPTEMBER 30

OREGON 2008 2007 2006 2005 2004 2003
Numerical 
Standing

OVERALL 
CASELOAD 
STATISTICS

Filings* 3,278 3,422 3,319 3,614 3,554 3,462 U.S. Circuit

Terminations 3,332 3,261 3,434 3,449 3,321 3,180   

Pending 3,082 3,160 3,032 3,212 3,087 2,893   

% Change in 
Total Filings

Over Last Year -4.2     63 9

Over Earlier Years -1.2 -9.3 -7.8 -5.3 47 8

Number of Judgeships 6 6 6 6 6 6   

Vacant Judgeship Months** .0 .0 .0 .0 .0 11.8   

ACTIONS 
PER 

JUDGESHIP

FILINGS

Total 546 570 553 603 593 577 17 4

Civil 373 421 399 436 423 401 25 5

Criminal Felony 113 98 107 111 115 128 18 6

Supervised 
Release 

Hearings**
60 51 47 56 55 48 9 4

Pending Cases 514 527 505 535 515 482 15 3

Weighted Filings** 518 558 555 595 585 567 22 5

Terminations 555 544 572 575 554 530 14 4

Trials Completed 16 22 20 21 21 25 62 9

MEDIAN 
TIMES 

(months)

From Filing to 
Disposition

Criminal Felony 11.9 11.5 11.0 10.2 9.3 9.1 75 14

Civil** 10.4 10.1 11.6 10.6 10.4 9.6 72 10

From Filing to Trial** (Civil Only) 23.0 25.0 27.0 19.0 20.5 21.5 27 4

OTHER

Civil Cases Over 
3 Years Old**

Number 119 91 80 78 69 54   

Percentage 5.0 3.6 3.4 3.1 2.8 2.4 46 4

Average Number of Felony 
Defendants Filed Per Case

1.3 1.3 1.2 1.3 1.2 1.2   

Jurors

Avg. Present for 
Jury Selection

42.41 42.24 44.33 23.72 33.48 52.43   

Percent Not 
Selected or 
Challenged

43.0 5.0 17.9 7.2 24.5 6.8   

 
2008 CIVIL AND CRIMINAL FELONY FILINGS BY NATURE OF SUIT AND OFFENSE
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Judicial Caseload Profile Report

Type of TOTAL A B C D E F G H I J K L

Civil 2239 445 28 535 41 17 125 245 141 72 376 2 212

Criminal* 668 24 100 268 65 56 58 27 6 21 7 12 24

 
*   Filings in the "Overall Caseload Statistics" section include criminal transfers, while filings "By Nature of Offense" do not.  
** See "Explanation of Selected Terms." 
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Judicial Caseload Profile Report

U.S. DISTRICT COURT - JUDICIAL CASELOAD PROFILE
12-MONTH PERIOD ENDING 

SEPTEMBER 30

TEXAS EASTERN 2008 2007 2006 2005 2004 2003
Numerical 
Standing

OVERALL 
CASELOAD 
STATISTICS

Filings* 3,498 3,873 3,658 3,583 3,860 4,072 U.S. Circuit

Terminations 3,679 3,572 3,623 3,538 4,243 3,487   

Pending 3,179 3,352 3,079 3,035 2,983 3,358   

% Change in 
Total Filings

Over Last Year -9.7     84 6

Over Earlier Years -4.4 -2.4 -9.4 -14.1 66 5

Number of Judgeships 8 8 8 8 8 8   

Vacant Judgeship Months** .0 .0 .0 .0 9.1 4.2   

ACTIONS 
PER 

JUDGESHIP

FILINGS

Total 437 484 457 448 483 509 40 5

Civil 358 403 375 376 411 431 30 3

Criminal Felony 79 81 82 72 71 77 37 3

Supervised 
Release 

Hearings**
0 0 0 0 1 1 - -

Pending Cases 397 419 385 379 373 420 37 6

Weighted Filings** 616 674 550 511 518 529 7 3

Terminations 460 447 453 442 530 436 33 6

Trials Completed 24 18 21 21 21 26 30 4

MEDIAN 
TIMES 

(months)

From Filing to 
Disposition

Criminal Felony 9.6 8.7 9.2 8.3 8.4 7.5 57 6

Civil** 9.2 9.0 9.0 10.3 6.5 10.9 55 5

From Filing to Trial** (Civil Only) 18.5 18.0 17.7 15.9 15.4 17.0 14 3

OTHER

Civil Cases Over 
3 Years Old**

Number 76 41 80 64 47 41   

Percentage 2.9 1.5 3.2 2.6 1.9 1.4 18 5

Average Number of Felony 
Defendants Filed Per Case

1.9 1.8 1.6 1.7 1.7 1.7   

Jurors

Avg. Present for 
Jury Selection

34.53 40.26 36.89 34.27 33.92 32.49   

Percent Not 
Selected or 
Challenged

36.7 35.5 30.1 30.2 32.5 33.5   

 
2008 CIVIL AND CRIMINAL FELONY FILINGS BY NATURE OF SUIT AND OFFENSE
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Judicial Caseload Profile Report

Type of TOTAL A B C D E F G H I J K L

Civil 2866 129 136 1109 33 29 81 390 185 358 204 8 204

Criminal* 621 19 150 89 117 100 21 39 13 19 13 14 27

 
*   Filings in the "Overall Caseload Statistics" section include criminal transfers, while filings "By Nature of Offense" do not.  
** See "Explanation of Selected Terms." 
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