
15 

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 Figure 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 

motion and the camera parameters obtained from the camera 

calibration step; estimates road congestion by counting 

the number of independent 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 alternatively 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 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 port 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 

passes that information to a computer system 40. The 

computer system 40 preferably includes a processor (such 
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1 6  

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 system 40 

includes information representative of the road 1 2  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 2 0 .  The information transmitted by the traffic 

monitors 2 0  includes the location or identification of 

each particular traffic monitor 20 together with the data 

representative of the traffic data provided by the 

detector 2 2  and/or video camera 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, the 

video may be provided. Alternatively, the user stations 

may process the traffic information. 

In one embodiment, both the receiver 2 6  of the 

traffic monitors and 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 2 0  to change settings, diagnose problems, and 

otherwise provide input to traffic monitor 2 0  to 

facilitate collection of traffic data. For example, the 

video camera 29 could be remotely positioned to view a 

traffic lane of interest. 

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 

A000108



station 52 may be a standard personal computer with a 

display monitor 54. The network 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, 

5 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 user station 52, the 

computer system 40 transmits traffic information 

10 representative 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 

15 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 monitors. The 

user may select which portions of the road 12 are of 

interest, and the computer system 40 may transmit traffic 

20 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 representative of the road 12, such as data from 

25 a map database, which is displayed as a road 112 on the 

display 54. 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 

30 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 example, in 

35 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) 
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or vehicle frequency. The display 54 may include 
information in either graphical or text format to 

indicate the portion of the road displayed, such as 

location of milepost markers or place names 116. 
5 While the display 54 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 graphical representation of 

the -road 12. Instead, information could be provided in a 

10 textual manner, such as, 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 2 0  detect or otherwise sense traffic to 

15 provide 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 

20 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 to the 

receiver 30, or may be transmitted through other traffic 

25 monitors 2 0 .  The receiver 3 0  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 

30 information for the users, 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 

35 station 52. 

The system 10 has many advantages. It allows a 

user to receive contemporaneous traffic information from 
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a plurality of locations. It allows the user to obtain 

immediate information rather than waiting for the 

broadcast of information at specified times. Further, 

the-amount of information provided 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 

conditions. 

In one embodiment, the computer system 40 also 

receives the signals generated by the video cameras 29 at 

the respective traffic monitors 20. FIG. 3 shows an 

exemplary display 54 in which a video image 129 is 

provided. In this embodiment, the user may select from 

which traffic monitoring 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 messages would indicate items of 

particular interest to the commuter. For example, the 

text message 130 could indicate that there was an 
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accident at a particular location or milepost, that 

construction was occurring at another location or 

milepost, or that highway conditions were particularly 

severe and that alternative routes should be selected. 

5 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 user station 52 includes a voice 

10 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 

15 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 construction. Such an icon is shown 

at 140 in FIG. 3. Alternatively, the computer system 

20 could also display an icon representative 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 such 

information. The information could be displayed 

25 automatically, or in response to a request for such 

information 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 

30 example, a user may indicate 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) the 

traffic information collected from the traffic monitoring 

35 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 
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accident at a particular location or milepost, that 

construction was occurring at another location or 

milepost, or that highway conditions were particularly 

seveye and that alternative routes should be selected. 

5 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 user station 52 includes a voice 

10 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 

15 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 construction. Such an icon is shown 

at 140 in FIG. 3 .  Alternatively, the computer system 

20 could also display an icon representative 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 such 

information. .The information could be displayed 

25 automatically, or in response to a request for such 

information 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 

30 example, a user may indicate 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 : 3 0  a.m., for example) the 

traffic information collected from the traffic monitoring 

35 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 
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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 

5 traffic information 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 

10 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 highlighting the two locations 

15 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 

20 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 

25 traffic information. 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 determined as the best may 

be overlaid on a map to assist the user in travel. 

30 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 monitors 20 measure traffic 

35 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 
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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. 

5 F I G .  8 shows yet another embodiment of a 

display 54, which displays traffic information for each 

individual lane of the divided freeway shown in F I G .  7. 

For example, in display 54, the traffic conditions in 

each individual lane 112A-112C is displayed for the road 

10 section 112. By displaying 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 

15 capable of displaying the individual location of each 

individual vehicle on the road 112. 

F I G .  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 

20 receiving units 64 for communicating 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 cellular phone. 

The user station 52 may also be contained 

25 within a car 60 that further includes an associated 

global positioning system ( G P S )  receiver 62. The G P S  

receiver 62 receives signals from G P S  satellites 70 which 

enable the G P S  receiver to determine its location. When 

a commuter requests traffic information using the mobile 

30 user station 52, the request for traffic information may 

include the location of the user as determined by the G P S  

receiver 62. When the computer system 40 receives this 

request, it provides traffic information back to the 

mobile user station 52 based on the location of the car 

35 60 as provided by the G P S  receiver 62. Alternatively, 

the computer system 40 may provide traffic information to 

the user station 52 which in combination with the 
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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. 

5 FIG. 6 shows a representative display of the 

traffic information provided by the computer system 40. 

The information 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 

1 0  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 commuter does not have to wait for 

a periodic traffic report. Further, traffic conditions 

15 are provided at a plurality of locations, and the 

information is contemporaneous. Based on the receipt of 

such information, the commuter may decide to use an 

alternate route rather than continue on the current 

freeway . 
2 0 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 

25 traffic that lies ahead. 

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 information from the computer system 40, the 

30 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 

35 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 
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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 between respective locations by respective 

5 times. Alternatively, the user station 52 may be 

connected to the vehicle's speedometer or odometer, and 

measure velocity using information provided by the 

vehicle 60 itself. Alternatively, the computer system 40 

itself could calculate the velocity of each user. In 

10 such a system, each user station 52 would provide the 

computer system 40 with a unique identification code 

together with its location. The computer system 40 then 

associates a time using an internal clock with each 

location reported by each user. Preferably, the GPS 

15 location is 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 by calculating the difference in 

location for a particular user (identified by its unique 

20 identification code) by the respective times associated 

with each of these locations. 

Thus, the computer system 40 develops a 

database consisting of the location of a plurality of 

users together with the respective velocities of each of 

25 the users. The computer system 40 thus has traffic 

information consisting at least of the velocity of the 

traffic for a plurality of locations corresponding to the 

locations for each of the reporting users. It is 

preferred in such a system that each user station 52 

30 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 

35 information provided by monitors 20, or to supplement the 

traffic information provided by the traffic monitors 20. 

Alternatively, where the number of users is sufficiently 
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large, the traffic monitors 20 may no longer be 

necessary, because the users themselves through mobile 

user stations 52 and G P S  receivers 62 provide enough 

traffic information to generate useful displays of 

5 traffic information. 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, the computer system 

10 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 G P S  receiver 62, the computer 

system 40 would provide not only velocity data but also 

15 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 be calculated using statistical 

techniques that correlate the reporting user stations 52 

20 with known traffic patterns. 

Thus, the combination of the mobile user 

station 52, G P S  receiver and transmitting and receiving 

units 64 provides an especially advantageous method for 

collecting traffic information. Surprisingly, this 

2 5  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 vehicle speed 

30 can be monitored rather than average vehicle speed. In 

addition, the system has a significant cost advantage 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 

35 provides automatic traffic reporting, and thus does not 

rely on the manual input of data. Furthermore, the 

system is low maintenance, since there are no traffic 
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monitors 20 to maintain. The system is also particularly 

robust, in that if a particular mobile user station 52 

malfunctions, traffic information can still be collected 

for-all locations based on data reported by other mobile 

5 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 

10 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. Alternatively, 

15 the computer system 40 could initiate a call to the user 

station 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 information was 

20 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 

information. This would be useful in the case of vehicle 

based Internet browsing for other purposes so that the 

25 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 information was desired. The 

computer system 40 would then respond at a series of 

30 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, the mobile user station 52 is a cellular 

telephone. The computer system 40 includes a voice 

35 synthesizer. A user may telephone the computer system 40 

over a cellular telephone network. In response to a 

request for highway conditions, the computer system 40 
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generates a traffic report and transmits 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 

5 may be determined by an associated GPS receiver, or 

alternatively by triangulating the location of the user 

by measuring the distance between the user and several 

different transmission receiving towers in different 

cells. 

10 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 

15 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 

unfamiliar with anticipated traffic patterns. The 

2 0  functionality 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. 

In addition, an early warning system may be 

25 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 

30 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 anticipated velocity 

for the particular road may be used as the warning basis. 

35 It is also envisioned within the scope of the invention 

that data communications may be accomplished using radio 

broadcasts, preferably encoded in some manner. 
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Preferably, the computer system 40 and/or the 

mobile user station 52 in a vehicle 60 has stored in its 

associated memory a map database representative of the 

road or highway network that contains longitude and 

5 latitude information associated with various geographic 

locations on the map. This allows easy integration of 

traffic data that has associated longitude and latitude 

information. For example, along a particular section of 

a highway, the map database contains the latitude and 

10 longitude of selected locations of the highway. 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 display the traffic 

15 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 traffic information is 

derived from individual mobile user stations 52 in 

20 vehicles 60 which report latitude and longitude derived 

from the mobile GPS receivers 62, the computer system 40 

can easily associate the traffic information received 

from the mobilg user station 52 with the map database 

based on the user's reported latitude and longitude. 

25 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 

30 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 

35 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 
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receivers. FIG. 12 illustrates one embodiment of a map 

and traffic information database that may be developed to 

provide traffic information over the network to 

individual users. Each of the various locations (or road 

5 segments) 201-218 has an associated longitude and 

latitude. In addition, the database may optionally 

contain the associated road, as well as optionally the 

direction that traffic moves at that location (for 

example, using a 360 degree compass, 0 degrees would 

10 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 20a may be used 

15 to provide the vehicle velocity for location 202. User 

401 may be used to provide the vehicle velocity at 

location 210. 
, 

Of course, while a database has been 

illustrated that combines both map and traffic 

20 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 ~ a p @  from SONYO. The map database could 

25 reside on either or both the computer system 40 or the 

mobile user station 52. 

When a user requests traffic information from 

the computer system 40, the computer system 40 transmits 

the requested data based on either the geographic 

30 location of the 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 and/or traffic 

database which may be used by the user station 52 to 

35 represent the map and traffic information on the display 

54. 
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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, 

5 either to a database or for display. Thus, traffic 

information may be collected from an individual user who 

provides the longitude and latitude for that user based 

on information derived from the user's GPS receiver 62. 

The computer system then matches the location of the user 

10 to the map database based on the received longitude and 

latitude information. The 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 

15 allows traffic information to be updated for a map 

database, even though the routes of the individual users 

are not predetermined. In other wordsfflit is not 

necessary to know the particular route of an individual 

user in order to collect useful traffic information and 

20 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 

25 information is associated may be either every half-mile, 

mile, 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 

30 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 locations associating traffic information 

depends on the frequency of vehicles passing along the 

35 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 
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accordingly the spacing between locations may be small, 

such as 1/4 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 be 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 

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 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 configured to optimize the collection and 

presentation of traffic information. For areas with high 

traffic density, the data may be gathered over a short 

A000124



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. The database may be configured as traffic 

5 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 same area. 

10 The present invention provides several 

alternative methods for displaying traffic information to 

a commuter using a mobile user station 5 2 .  These various 

alternatives allow the user to customize the display 54 

to provide the desired information, and to minimize the 

15 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.I1 In the Centered Display, the 

mobile user station 52 determines the longitude and 

20 latitude of the commuter based on information 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 

25 commuter by comparing the longitude and latitude of the 

user with the longitude and latitude associated with the 

various map locations contained in the map database. The 

individual user may preselect the scale of the map which 

will be displayed based on the user's preference. For 

30 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 the user drives along a road and the user's 

geographic location changes, the user station 5 2  and/or 

computer system 40 adjusts the display 54 to reposition 

35 the map and traffic information on the display 54. Thus, 

the map and traffic information scroll along the display 

54 as the user moves along a road. For example, if the 
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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 

5 north. The display 54 would continuously show the 

location of the user at the center of the display 54 even 

though the geographic location of the user changes. 

A particular advantage of the Centered Display 

as discussed above is that the location of the user can 

10 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 inputting information to the 

user station 52 in order to constantly view the 

15 surrounding traffic information, even as the location of 

the user changes. Thus a commuter, by selecting the 

Centered Display, may view constantly updated traffic 

information for his location without requiring any input 

from the commuter. 

20 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 

25 user changes. This is referred to as an I1Offset 

Display.I1 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 

30 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 northern direction. Such a display is 

shown in FIG. 14. Like the "Centered Display," as the 

35 geographic location of the user changes, the map and 

traffic information is automatically scrolled to show the 

surrounding road and traffic, while maintaining the 

A000126



location of the user on the display 54. The "Offset 

Displayu 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 information 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 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 

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 the 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 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 
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maximizes the amount of map and traffic information 

displayed based on the location and direction of travel 

of the user. 

Yet another type of display is the "Stationary 

5 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 

10 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 FIG. 6). If the 

user moved to a location not displayed, a new map would 

15 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 Ifpages." The Stationary Display can show 

the map data corresponding to a particular page on the 

20 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 small portion 

25 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 to show 

30 the map for the area surrounding the location of the user 

and then update as necessary for new traffic information. 

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 

3 5  user station 52 providing location information derived 

from the GPS receiver 62, the computer system 40 

identifies the corresponding portion of the map database 
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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 geographic position of the user. 

New-map data would only be sent if the user's geographic 

5 location changed enough so that a different portion of 

the map database corresponds to the new location. 

Yet another mode for displaying map and traffic 

information is to display a particular area of interest 

(referred to as the "Area   is play") . The Area Display 

10 displays a particular geographic area of interest to the 

commuter. The location of the commuter may or may not be 

displayed, depending on 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 

15 interest, and in response, the computer system 40 

provides pertinent map and/or 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. 

20  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 for a 

particular region may be associated with the map provided 

25 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 

30 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 

35 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 
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"Centered Display," "Look 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 

5 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 

10 the expense of receiving data. 

The user may also set the time duration for 

which the traffic information is displayed to the user. 

The user may choose, for example, to alternate between 

the traffic information web site, and another web site. 

15 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 settings 

20 that are preset by 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 

25 to allow the user station 52 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 

30 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 

35 traffic 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 
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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, 

5 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 

10 use than a keyboard. They keypads also allow the user to 

quickly move between different types of modes of 

presentation, so that the commuter may maximize the 

amount of information received. 

When using data from individual mobile user 

15 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 the geographic 

location of the user with particular features stored in 

20 the map database. For example, 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 will not be added to the traffic 

25 database. Accordingly, when the user reports its 

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), 

30 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 

35 interest. For example, the computer system 40 may 

maintain a limited traffic information database that only 

stores traffic information for selected major roads. 
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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 

5 received from the user is rejected or otherwise not used. 

Thus, the computer system 4 0  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 

10 which traffic information is maintained in the 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 each user with 

15 the direction of travel on various roads before adding 

the user's vehicle speed to the 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 

20 roads. For example, a user may 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 vehicle is traveling. 

25 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 with the user which represents the user's 

direction of travel. The directional vector is 

30 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 

35 directions of travel of the various roads near the 

geographic location of the user with the user's 

directional vector. For example, the geographic 

A000132



information reported by the G P S  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 

5 the user is traveling south. The computer 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 

10 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 G P S  receiver is such that the computer 

system 40 is unable to determine with confidence on which 

15 road the user is traveling. 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 G P S  data may 

be used to discriminate between users on overpasses or 

20 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 added to the database, because the user may be 

25 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. 

30 For example, 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 

35 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 
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with a system that allows a user to request assistance in 

the event of a breakdown. The computer system 4 0  could 

check to see whether the user has reported a breakdown, 

and if so, reject the traffic data. 

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 computer 

system 4 0  could maintain a database of the particular 

types of devices used by different users. Because data 

from hand held devices may not correspond to a vehicle 

moving along a road, the computer system 4 0  may reject 

data from 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 from that user station. 

In another embodiment, the present inventors 

came to the realization that merely encoding the image 

with a representation of the traffic flow relative to a 

single fixed value is not optimal. An example of such 

coding would be red is 0-30 mph, yellow is 3 0 - 4 0  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 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 rnph would be coded 0-30 rnph red, 30- 

4 0  rnph yellow and 40+ rnph green, while a side road with a 

35  rnph speed limit would be coded 0 - 2 0  rnph red, 2 0 - 2 5  rnph 

yellow and 25+  rnph green. This permits relative encoding 

which is easier to interpret. Alternatively, encoding 
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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 

5 freeways in the area are all busy, 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 relative to one or 

10 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 invention may also be used to provide location 

15 specific information to mobile users. In one such 

embodiment, an information database may be created for 

weather reports, in which various weather reports are 

associated with respective geographic locations. A user 

in a vehicle 60 may request a weather report from the 

20 mobile user station 5 2 .  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. 

2 5  The location Specific weather report would then be 

transmitted to the mobile user station 5 2 .  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 

30 particular information with geographic locations. In 

this manner, a user at a mobile user station 5 2  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 

35 traffic information and other location specific 

information at the same time, in sequence, or as 

requested by the user. In one such embodiment, the user 
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may preselect the information to be retrieved and the 

sequence of display or communication. 

The terms and expressions which have been 

employed in the foregoing specification are used therein 

5 as terms of description and not of limitation, and there 

is no intention, in the use 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 

10 limited only by the claims which follow. 
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to a plurality 

comprising: 

(a 

for providing traffic information 

users connected to a network, 

raffic monitors, each said 

comprising at least a 

ransmitter, said detector 

a1 including data 

f vehicular movement and 

transmitting said 

receives said signals 

aid traffic monitors; and 

interconnected with said 

receiver, a 

ng device; and 

esponse to a 

ation from one 

ns, providing in 

aim 1 wherein said traffic 

computer system is - -. 
displayed graphically on said displ3Y.-.- --.---- 

----w 

claim 2 wherein said traffic 

with a video image. 

4. The system of claim a-dTepeip said traffic - ---.-- 
information is displayed with a text message. 

\ 
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system of claim 2 wherein said 

computer syst p database, and said computer 

system, in response st for information, 

transmits map informatio tive of a portion of 

5 said map database, and said ma 

representative of said map database 

graphically together with said traffic info 

The system of claim 1 wherein said traffic 

10 detector detects vehicular speed. 

!r- . The system of claim 1 wherein at least one 

of said transmitters transmits directly to said receiver. 

15 
6 9. The system of claim 1 wherein at least one 

of said transmitters transmits to another traffic 

monitor. 

Tp. The system of claim 1 wherein at least one 

20 of said traffic monitors includes a video camera. 

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

qyl. ' The system of claim 1 wherein said user 

provides latitude and longitude information to said 

computer system. 

P 3. The system of claim 1 wherein said 
30 computer system selects said traffic information to 

provide to said mobile user station based on a signal 

received from said global positioning system receiver. 

r l  16 p. The system of claim wherein said 

35 computer system maintains a traffic information database 

containing data representative of traffic at a plurality 

of locations and updates said traffic information 
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database in response to signals received from said mobile 

user station. 

1% r / 
. The system of claim f i  wherein said mobile 

user station displays both the location of said mobile 

user station and traffic information graphically on said 

display. 

13 /.z. 
L?C;. The system of claim 24 wherein said mobile 

user station has an input mechanism to select a mode in 

which traffic information is shown on said display. 

comprising: 

(a) 

mobile users connected to a network, 

les, each said vehicle 

a mobile user station, 

system receiver and a 

bile user station 

ncluding data 

location of said 

transmitting 

said signal; 

system, in response;, to a request for 
'\ information from one, of said mobile user 

stat ions, providing 4 response thereto to 
said one of 

information said signals 

transmitted stations. 
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of claim 16 wherein said 

vehicle furthe y and said information 

transmitted by sai 

graphically on said dis 

18. The system of cla erein said 

computer system has a map database, 

system, in response to said request for i 

transmits information representative of a port 

10 map database, and said information representative o 

map database is displayed graphically. 

/f l Lt 
pf. The system of claim L6 wherein said 

computer system maintains a traffic information database 

15 containing information representative of traffic at a 

plurality of locations and updates said traffic 

information database in response to signals received from 

stationary traffic monitors. 

.. -. .. - 
. .... . - . . 
: :  ... - . 
: -5 

traffic information provided 
8 .  ,. - . - 

25 21. The system of claim 17 said mobile 

user station has an input mechanism to 

modes of displaying traffic 

17  
212. The system of claim20 wherein said 

30 location of said vehicle is shown at a point on said 

display regardless of movement of said vehicle. 

I 7 I 7 . The system of claim wherein said 

displayed location of said vehicle depends on said 

35 location of said vehicle, so that the displayed location 

changes as the vehicle's location changes. 
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@. The system of claim $3 wherein said 

computer system screens data provided by said mobile user 

stations to determine before updating said traffic 

information database. 

5 c9 l 
. A system for providing traffic information 

to a plurality of mobile users connected to a network, 

comprising: 

(a) a plurality of mobile user stations, each 

mobile user station being associated with 

a display, a global positioning 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 communicating device and a 

network, said computer system 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 sakd 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 

A000141



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. 

The system of claim wherein said 

computer system is connected to a plurality of traffic 

monitors, and said traffic information database contains 

data derived from said traffic monitors. 

21 
p.  The system of claim 3 wherein said 

computer system updates said traffic information database 

based on data received from said mobile user stations. 

w 23 The system of claim 26 wherein said 
computer 

based on 

computer 

stations 

monitors 

system updates said traffic information database 

data received from said mobile user stations. 

29 p. The system of claim wherein said 

system compares data from said mobile user 

with said data derived from said traffic 

before updating said traffic information 

database. 

$ 1  
. The system of claim 24 wherein said 

database contains longitude and latitude information for 

locations within said database. 

26 . The system of claim 3 wherein said 
traffic information database and map database are 

integrated using said longitude and latitude information. 

2Q X2. The system of claim $'wherein each said 

mobile user station provides longitude and latitude 

information to said computer system. 
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a? 50 
It 

34!. The system of claim 2% wherein said 

computer system transmits information which is displayed 

as an information banner on said display. 

5 
3O 251 
3. The system of claim23 wherein said mobile 

user stations each have an input mechanism for selecting 

the mode of displaying information on said display. 

3 1 H. The system of claim wherein said 

10 location of said one of said mobile user stations is 

displayed graphically. 

9% 3 I 
3.6. The system of claim 33 wherein said 

displayed location of said one of said mobile user 

15 stations changes based on movement of said mobile user 

station. 

$ 1  . The system of claim p wherein said 
computer system screens data provided by said mobile user 

20 stations to determine whether said data corresponds to 

actual traffic conditions. 

'21 
. The system of claim p5 wherein said 

computer system compares data provided from said one of 

25 said mobile user stations with said map database before 

updating said traffic information database. 
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United States provisional application(s) listed below. 

60/130,399 4/19/99 
(Application Serial No. ) (Filing Date) 

60/166.868 11/22/99 
(Application Serial No.) (Filing Date) 

60/189.913 3/16/00 
(Application Serial No.) (Filing Date) 
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I hereby claim the benefit under Title 35, United States Code, 
5120, of any United States application(s) listed below and, 
insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of 
Title 35, United States Code, 8112, I acknowledge the duty to 
disclose material information as defined in Title 37, Code of 
Federal Regulations, 81.56 which occurred between the filing 
date of the prior application and the national or PCT interna- 
tional filing date of this application: 

(Application Ser. No. ) (Filing Date) (Status) 
(patented, pending, 
abandoned) 

(Application Ser. No. ) (Filing Date) (status) 
(patented, pending, 
abandoned) 

I hereby appoint Jacob E. Vilhauer, Jr., Reg. No. 24,885, 
Charles D. McClung, Reg. No. 26,568, Dennis E. Stenzel, Reg. 
No. 28,763, Donald B. Haslett, Reg. No. 28,855, William 0. 
Geny, Reg. No. 27,444, J. Peter Staples, Reg. No. 30,690, 
Nancy J. Moriarty, Reg. No. 40,733, Kevin L. Russell, Reg. No. 
38,292, Bruce W. DeKock, Reg. No. 40,585, and Timothy A. Long, 
Reg. No. 28,876, all of the firm of CHERNOFF, VILHAUER, 
McCLUNG & STENZEL, L.L.P., 1600 ODs Tower, 601 S.W. Second 
Avenue, Portland, Oregon 97204, telephone No. (503) 227-5631, 
my attorneys, jointly and individually, to prosecute this 
application and to transact all business in the Patent and 
Trademark Office connected therewith. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the 
issued thereon. 

Dated: 
Full name o joint inventor Bruce W. DeKock - 
Residence 
Citizenship 
Post Office Address 

Portland, Oregon 
U.S.A. 
8850 S.W. 71St Place 

"/i Dated: 
Full name of 2" joint inventor 
Residence Portland, Oregon 
Citizenship U.S.A. 
Post Office Address 2910 SW Collins Court 

Portland, Oregon 97219 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT EXAMINING OPERATIONS 

PATENT APPLICATION 

Applicant : DeKOCK, et al. Group Art Unit: 

Serial No.: Examiner : 

Filed : (Concurrently Herewith) 

Title : SYSTEM FOR PROVIDING TRAFFIC INFORMATION 

STATEMENT OF STATUS AS SMALL ENTITY 
IN ACCORD~CR WITH 37 CFR ~1.27 

STATEMENT OF: 

I, the undersigned, hereby verify that: 

I am: 

one of the inventors of the above-identified 
invention and I qualify as an independent inventor 
in accordance with 3 7  CFR §1.9(c) 

an individual assignee/licensee/owner of exclusive/ 
nonexclusive rights in the above-identified inven- 
tion and I would be classified as an independent 
inventor in accordance with 3 7  CFR §1.9(c) if I had 
made the above-identified invention 

the of 
and have authority to act on behalf of said Company, 
that said Company qualifies as a small business 
concern as defined in 3 7  CFR §1.9(d) in that the 
number of employees of said Company including those 
of its affiliates, as defined in 37 CFR §1.9(d), 
does not exceed 500 persons, and that said Company 
is the assignee of exclusive rights in the above- 
identified invention 

AND that said I have not assigned, granted, con- .- -~ 

veyed, or licensed any rights in the invention except to: 

A partnership comprised of four individuals, namely 
Kevin L. Russell, Bruce W. DeKock, Richard J. Qian, and Wes 
Okamoto . 
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AND that I am under no obligation under contract or 
law to assign, grant, convey, or license any rights in the 
invention except to: 

A partnership comprised of four individuals, namely 
Kevin L. Russell, Bruce W. DeKock, Richard J. Qian, and Wes 
Okamoto. 

I hereby declare that all statements made herein of 
my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that will- 
ful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false state- 
ments may jeopardize the validity of the application or any 
patent issued thereon. 

DATED: April t Z  , 2000 / .  G L -  
Richard ?. Qian 
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TEXT MESSAGE I 

FIG. 3 
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FIG. 4 
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FIG. 7 
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