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ANIMATED DISPLAY OF TRAFFIC 
INFORMATION 

REFERENCE TO RELATED APPLICATION 

[0001] The present application is a continuation of Ser. 
No. 11/110,550, ?led Apr. 20, 2005, now US. Pat. No. 
7,274,311, the entire disclosure of Which is incorporated by 
reference herein. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to displaying traf?c 
information on a representation or display of a portion of a 
road netWork on a display screen. 

[0003] Vehicle drivers, as Well as others, rely on timely 
and accurate traf?c information. Tra?ic information can be 
delivered in various Ways, such as by audio messages or 
visually. One Way to present traf?c information visually is 
on a map display. The visual presentation of traf?c infor 
mation provides the advantage that a user can quickly grasp 
relevant information about traf?c congestion and compare 
traf?c conditions on different routes. 

[0004] There are various sources that provide traffic infor 
mation visually. For example, traf?c information is provided 
visually from Internet Web sites. Traf?c information is also 
provided visually on devices With Wireless communications 
capabilities, such as mobile phones, personal digital assis 
tants, personal navigation systems, or in-vehicle navigation 
systems. 

[0005] One conventional type of map display that includes 
traf?c information is shoWn in FIG. 1. In FIG. 1, a map 10 
of a geographic region 12 is rendered on a display 14. The 
display 14 may be connected to or part of a personal 
computer, a mobile phone, a personal digital assistant, a 
personal navigation system, or other electronic device. This 
map 10 shoWs part of the road netWork located in the region 
12. Traf?c conditions on some of the roads are indicated on 
the map 10. In this ?gure, different tra?ic conditions are 
indicated by different colors. Along portions 16 of roads 
Where traf?c is ?oWing relatively quickly, e.g., 40 mph or 
higher, the road is depicted in a selected color, e.g., green. 
Along portions 18 of roads Where tra?ic is ?oWing sloWer, 
e.g., 20-40 mph, the road is depicted in a different selected 
color, e.g., yelloW. Along portions 20 of roads Where traf?c 
is ?oWing even more sloWly, e.g., less than 20 mph, the road 
is depicted in another selected color, e.g., red. 

[0006] Another conventional Way to indicate traf?c on a 
map display is to shoW numbers adjacent to a selected 
roadWay Where the numbers indicate the average vehicle 
speed along the roadWays. 

[0007] Although these Ways of indicating tra?ic condi 
tions along roads are useful, there exists room for improve 
ments. For example, using different colors may make the 
map harder to read or understand. Where numbers indicating 
average vehicle speeds are used, they may be hard to read or 
interpret. Accordingly, there is a need for further Ways to 
indicate traffic conditions to a user. 

SUMMARY OF THE INVENTION 

[0008] To address these and other objectives, the present 
invention includes a method for displaying traf?c informa 
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tion on a display. Information that indicates tra?ic conditions 
on a portion of a road netWork is used to form an animation. 
The portion of the road netWork is shoWn on the display and 
the animation is shoWn on the portion of the road netWork 
being displayed. The animation simulates movement in a 
direction corresponding to the direction of vehicle travel 
along the portion of the road netWork being displayed. The 
speed of the simulated movement of the animation is related 
to the traf?c conditions. For example, the animation simu 
lates faster movement When the information about the traf?c 
conditions indicates that traf?c is moving relatively fast. The 
animation simulates sloWer movement When the information 
about the traf?c conditions indicates that traf?c is moving 
relatively sloWer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 illustrates a map display shoWing a portion 
of a road netWork With tra?ic conditions indicated by a 
conventional method that uses different colors to indicate 
tra?ic conditions along some of the roads. 

[0010] FIG. 2 illustrates a map display shoWing the same 
portion of the road netWork as shoWn in FIG. 1 With traf?c 
conditions indicated according to a ?rst embodiment of the 
present invention. 

[0011] FIG. 3A illustrates a portion of a road along Which 
tra?ic is monitored. 

[0012] FIG. 3B illustrates hoW the tra?ic is displayed 
along a representation of the portion of road shoWn in FIG. 
3A, according to the ?rst embodiment. 

[0013] FIG. 4 illustrates another embodiment for display 
ing traf?c along a representation of a portion of a road. 

[0014] FIG. 5 illustrates still another embodiment for 
displaying traf?c along a representation of a portion of a 
road. 

[0015] FIG. 6 is a ?owchart shoWing a process for using 
animation to indicate tra?ic conditions on a portion of a road 
netWork being displayed. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

I. First Embodiment 

[0016] FIG. 2 shoWs an example of the ?rst embodiment 
of the traf?c display method. FIG. 2 shoWs a map 30 of the 
same geographic region 12 as shoWn in FIG. 1. The map 30 
is shoWn on a display 31 Which may be connected to or part 
of a personal computer, a mobile phone, a personal digital 
assistant, a personal navigation system, an in-vehicle navi 
gation system or other electronic device. This map 30 shoWs 
part of the road netWork located in the region 12. 

[0017] In the embodiment shoWn in FIG. 2, traf?c is 
indicated on selected roadWays. Note that traf?c conditions 
may not be indicated for all the roads being displayed on the 
map display. Generating a map and associating traf?c con 
ditions at knoWn locations to positions displayed on the map 
are knoWn to those of skill in the art. Methods are disclosed 

in US. Pat. Nos. 6,092,076, 6,163,749, and 6,438,561, the 
entire disclosures of Which are incorporated by 
reference herein. 
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[0018] In the embodiment shown in FIG. 2, traf?c is 
indicated on selected roadways using animation. In this 
embodiment, the animation consists of a dashed line in 
Which the dashes simulate movement. According to this 
embodiment, a dashed line is associated With each portion of 
road for Which traffic conditions are indicated. In this 
embodiment, the direction of the simulated movement of the 
dashes in the dashed line corresponds to the direction of 
vehicle travel along the associated represented portion of 
roadWay. 

[0019] In this embodiment, the relative speed of move 
ment of each animation is related to the reported speed of 
traf?c along the associated represented portion of roadWay. 
Thus, along portions 32 of roads Where traffic is moving 
relatively faster, the simulated movement of the dashes that 
comprise the dashed line associated With the represented 
roadWay on the map display is relatively fast. Along portions 
33 of roads Where traf?c is moving more sloWly, the simu 
lated movement of the dashes that comprise the dashed line 
associated With the represented roadWay on the map display 
is relatively sloWer. Along portions 34 of roads Where traf?c 
is moving sloWest, the simulated movement of the dashes 
that comprise the dashed line associated With the represented 
roadWay on the map display is relatively sloWest. 

[0020] The animated dashed lines may be all the same 
color. Alternatively, the animated dashed lines may be 
different colors. For example, animated dashed lines repre 
senting fast moving traf?c may be green, animated dashed 
lines representing sloWer moving traf?c may be yelloW, and 
animated dashed lines representing the sloWest moving 
traf?c may be red. 

[0021] The dashes in the animated dashed lines may be all 
the same length. Alternatively, the dashes in the animated 
dashed lines may be different lengths. 

[0022] The embodiment shoWn in FIG. 2 is formed using 
traf?c data matched to a computer-generated map depicting 
a portion of a roadWay. The traf?c data may be obtained 
from any of various sources. The traffic data may also be in 
various different formats. In this embodiment, the traf?c data 
identi?es a location along a road, an indication of the traf?c 
speed, and an affected direction. The traf?c data may also 
include additional information, such as the distance or extent 
along the road that the condition exists and the duration for 
Which the condition is expected to exist. Examples of traf?c 
message formats or systems that can be used in the forma 
tion of the embodiment shoWn in FIG. 2 include ALERT-C, 
GATS, VICS, and ITS. 

EXAMPLE 

[0023] FIGS. 3A and 3B shoW an example that further 
illustrates the embodiment shoWn in FIG. 2. 

[0024] FIG. 3A shoWs a single section of road 42. The 
section of road 42 shoWn in FIG. 3A is part of a divided 
highWay. Tra?ic information about the section of road 42 is 
available. In the example of FIG. 3A, the traf?c information 
about the section of road 42 is obtained from sensors 44, 46, 
48, 50, 52 and 54 that are located at speci?c positions along 
the road 42. These sensors measure a property or parameter 
from Which average vehicle speeds at a point adjacent to the 
sensor on the roadWay 42 in a given direction 
can be determined. 
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[0025] In this example, a traf?c incident has occurred at 
the location adjacent to the sensor 54 along the road 42. The 
traffic incident is causing eastbound and Westbound traffic to 
sloW doWn in either direction from that point adjacent the 
sensor 54. 

[0026] FIG. 3B shoWs a rendering of the road 42 on a map 
display. Map data from a geographic database is used to 
indicate the shape of the road. Map data may also be used 
to indicate any labels or names for the road 42 or for cross 

streets, municipal boundaries, points of interest, etc., that 
might be displayed. 

[0027] In FIG. 3B, the traffic information obtained from 
the sensors 44, 46, 48, 50, 52 and 54 is used to create 
animations to indicate the traffic conditions along the rep 
resentation of the road 42. For example, the traf?c informa 
tion from the sensor 54 in FIG. 3A indicates very sloW 
moving eastbound traf?c. Therefore, on the represented 
portion 58 of the road 42 in FIG. 3B, the traffic is represented 
by an animation consisting of a series of sloW moving dashes 
along the represented eastbound section of the road 42. The 
sensor 52 in FIG. 3A indicates not-as-sloW moving east 
bound traf?c. Therefore, on the represented portion 60 of the 
road 42 in FIG. 3B, the traf?c is represented by an animation 
consisting of a series of not-so-sloW moving dashes along 
the represented eastbound section of the road 42. The sensor 
50 in FIG. 3A indicates fast moving eastbound traf?c. 
Therefore, on the represented portion 62 of the road 42 in 
FIG. 3B, the traf?c is represented by an animation consisting 
of a series of fast moving dashes along the represented 
eastbound section of the road 42. 

[0028] FIG. 3B demonstrates one of the advantages of the 
disclosed method for depicting traf?c conditions. When 
traffic conditions change along sections of the same road, the 
different traf?c conditions are displayed by animations that 
clearly illustrate the differences in traf?c ?oW. For example, 
if simulated moving dashes are used to indicate traf?c How, 
the simulated movement of the dashes is faster along the 
sections of a road on Which the traf?c conditions are faster 
and sloWer along the sections of the road on Which the traf?c 
conditions are sloWer. These sections may be adjacent to 
each other so that the fast moving dashes are shoWn sloWing 
doWn into the sloWer moving dashes. This effect may help 
convey the traffic conditions more clearly than other, more 
conventional methods. 

II. Second Embodiment 

[0029] FIG. 4 shoWs an example of the second embodi 
ment of the traf?c display method. FIG. 4 shoWs a display 
70 With a perspective or 3D vieW map 72 of a portion of a 
road netWork 74 located in a geographic region. The display 
70 may be part of a system, such as a vehicle navigation 
system, a personal navigation system, a personal digital 
assistant, a mobile phone, a personal computer, or other 
device. 

[0030] In a perspective or 3D vieW, the vantage point of 
the map image is overhead, but the vieWing angle is not 
straight doWn. Instead, the vieWing angle is slanted toWard 
the ground in a direction other than straight doWn. Because 
the vieWing angle is slanted, roads and other geographic 
features in the map image are rendered so that they appear 
in perspective. The map data used to render the perspective 
or 3D map vieW may be 2 dimensional (e.g., latitude, 
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longitude) or 3 dimensional (e.g., latitude, longitude and 
altitude). The data in the map database may also include 3 
dimensional features, such as buildings. When rendering a 
map image in perspective vieW, the map display application 
may transpose or otherWise process the data accessed from 
the map database so that it appears in perspective vieW. 

[0031] FIG. 4 also shoWs a marker 80 that indicates the 
current position of the user relative to the map of the portion 
of the road netWork being displayed. The current position of 
the user may be determined by various different methods, 
such as GPS, remote mobile positioning (e.g., time-of 
arrival, direction-of-arrival, signal strength, triangulation), 
dead reckoning, inertial systems, user input, WiFi, RFID, 
Loran, or combinations of these or other systems. 

[0032] In this embodiment, traffic conditions along the 
road on Which the user is traveling are measured. Informa 
tion that indicates the traffic conditions is provided to the 
system of Which the display 70 is a part. As in the previous 
embodiment, the traf?c conditions may be measured by 
various means. Likewise, there are various knoWn methods 
for the collection and processing of the traf?c information 
and the transmission of traffic information to users. 

[0033] In the embodiment shoWn in FIG. 4, traf?c is 
indicated on the selected road using animation 82, 84. In this 
embodiment, the animation 82, 84 consists of a dashed line 
in Which the dashes simulate movement. In this embodi 
ment, the direction of the simulated movement of the dashes 
in the dashed line corresponds to the direction of traffic ?oW 
along the associated represented portion of roadWay. 

[0034] In FIG. 4, the animation is comprised of tWo parts. 
The ?rst part of the animation 82 is relatively sloW moving, 
i.e., the dashes simulate relatively sloW movement. This is 
because the traffic information indicates that traffic ?oW 
along this portion of the road is relatively sloW. The second 
part of the animation 84 is relatively fast moving, i.e., the 
dashes simulate relatively fast movement. This is because 
the traf?c information indicates that traffic ?oW along this 
portion of the road is relatively fast. 

III. Third Embodiment 

[0035] FIG. 5 shoWs another embodiment of the traf?c 
display method. FIG. 5 shoWs a display 90 With a perspec 
tive vieW image 92 of a road 94 Which is a portion of a road 
netWork located in a geographic region. As in the previous 
embodiment, the display 90 may be part of a system, such 
as a vehicle navigation system, a personal navigation sys 
tem, a personal digital assistant, a mobile phone, a personal 
computer, or other device. The position of the user relative 
to the road 94 is indicated by a marker 91. 

[0036] In FIG. 5, the image 92 is graphically enhanced to 
depict the portion of the road 94 realistically. For example, 
the road Width is depicted, road lanes and colored lane 
markers have been added to the road 94, and 3D building 
outlines 93, roadside signs 95, and landscaping 97 have been 
added alongside the road 94. 

[0037] In this embodiment, traffic conditions along the 
road 94 are measured. Information that indicates the traf?c 
conditions is provided to the system of Which the display 90 
is a part. In the embodiment shoWn in FIG. 5, traf?c is 
indicated on the selected road using animation 100, 102, 
104. The animation 100, 102, 104 consists ofa series of dots 
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in Which the dots simulate movement in the direction of 
traffic ?oW along the associated represented road 94. 

[0038] In FIG. 5, a ?rst part of the animation 100 is 
relatively sloW moving because the traf?c information indi 
cates that traffic ?oW along this portion of the road is 
relatively sloW. The second part of the animation 102 is 
relatively faster moving because the traffic information 
indicates that traf?c ?oW along this portion of the road is 
relatively faster. The third part of the animation 104 is fastest 
moving because the traffic information indicates that traf?c 
?oW along this portion of the road is relatively fastest. 

IV. Operation 
[0039] FIG. 6 is a ?owchart shoWing an exemplary pro 
cess 200 for displaying traffic information using animation. 
The process 200 may be performed by one or more softWare 
programs running on one or more appropriate computer 
hardWare platforms. 

[0040] Data for rendering an image of a portion of a road 
netWork is obtained from a map database 204 (Step 208). 
Then, traffic information is obtained that relates to the 
portion of the road netWork being displayed (Step 212). The 
traffic information may consist of one or more traf?c mes 

sages, each of Which indicates a location along a road in a 
given direction and a traffic condition, e.g., the average 
vehicle speed or speed range. Each traf?c message may also 
indicate the distance or extent along the road to Which the 
condition applies. The traffic message may also include a 
duration for Which the condition in the message is expected 
to exist. As mentioned above, the traf?c messages may be in 
the ALERT-C format. 

[0041] The traf?c information is matched to locations on 
the image of the portion of a road netWork to be displayed 
(Step 220). Then, the image of the portion of the road 
netWork is rendered (Step 224). The image may actually be 
rendered on a display screen of the computer platform or 
may be stored temporarily in a memory so that it is ready for 
rendering. The image may be a 2D or overhead vieW of the 
road netWork (as shoWn in FIG. 2 or 3B). Alternatively, the 
image may be a 3D or perspective vieW (as shoWn in FIG. 
4 or 5). 

[0042] The process 200 also includes the step of generat 
ing one or more animations on the image of the portion of 
the road netWork being displayed (Step 230). In generating 
each animation, the information about the speed of the traf?c 
is used to generate a simulated movement along the corre 
sponding portion of the road netWork being displayed. The 
animation may be a line that extends along the correspond 
ing portion of the road netWork being displayed. Altema 
tively, the animation may form the actual image of the road 
itself, i.e., the image of the road itself may be animated. The 
line may be in the form of dashes, dots, or other objects, 
components, pieces, icons, or things, or images, such as 
images of vehicles. The animation simulates the movement 
of the dashes (or dots, etc.) in a direction that corresponds to 
the direction of vehicle travel along the corresponding 
represented portion of the road netWork being rendered. The 
information about the speed of the actual traf?c is used to set 
the speed of the simulated movement of the animation, i.e., 
the animation moves faster if the traf?c information indi 
cates that traffic is moving fast, Whereas the animation 
moves relatively sloWer if the animation indicates the traf?c 
is moving more sloWly. 
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[0043] Another aspect of generating the animation relates 
to the length (size or extent) of the animation. The traf?c 
information may indicate the extent along the road that the 
reported traf?c condition exists. When rendering the anima 
tion, the siZe or length of the animation is related to the 
extent of the reported tra?ic condition. 

[0044] The process 200 shown in FIG. 6 may be per 
formed on various different computer platforms including 
networked or client-server platforms. For example, some of 
the steps in the process 200 may be performed on a server 
while other steps are performed on a client device. Accord 
ing to another example, the map may be rendered on a server 
and transferred to a client device where an applet generates 
an animation of the traf?c using a traf?c message obtained 
by the client device. In one embodiment, the animated traf?c 
display is shown in a browser window. 

[0045] The steps in the process 200 may be performed in 
a different sequence than the order shown in FIG. 6. For 
example, the traf?c messages may be obtained before the 
data for rendering a road network. Likewise, some of the 
steps in the process 200 may be combined. 

V. Alternatives 

[0046] The disclosed method for displaying traf?c using 
animation may be presented on a styliZed or iconic view. A 
stylized or iconic view shows a portion of the road network 
with certain features removed in order to make it easier for 
a user to grasp. The styliZed or iconic view can be a 2D or 

3D view. 

[0047] As stated above, when using animations that simu 
late movement to represent traf?c conditions on roads, the 
speed of the simulated movement of the animation is related 
to the actual speed of the traf?c on the actual road. This 
means that the animation moves faster to represent faster 
moving tra?ic conditions and slower to represent slower 
moving traf?c conditions. However, the actual speed of the 
animation does not necessarily represent the actual speed of 
the measured tra?ic conditions. For example, if tra?ic is 
moving at 20 mph, dashes in an animation used to represent 
this traf?c condition do not necessarily move at a 20 mph 
simulated pace on the representation of the road network. 
Instead, the pace of the simulation in the animation is 
selected to convey to the user the relative actual traf?c 
speeds and not necessarily the actual traf?c speeds. 

[0048] In some of the embodiments described above, it 
was indicated that information indicating actual traf?c con 
ditions along a portion of a road was used to determine the 
simulated speed of movement of an animation rendered 
along a representation of the portion of the road on a display. 
According to an alternative, the traffic condition information 
may pertain to historical or predicted traf?c conditions 
instead of actual measured tra?ic conditions. A combination 
of actual, historical and/or predicted traf?c conditions may 
also be used. 

[0049] It is intended that the foregoing detailed description 
be regarded as illustrative rather than limiting and that it is 
understood that the following claims including all equiva 
lents are intended to de?ne the scope of the invention. 
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I claim: 

1. A method for displaying traffic on a display comprising 
the steps of: 

displaying a representation of a portion of a road network 
on the display; 

indicating a relative position of a user on the representa 
tion of the portion of the road network being displayed; 
and 

forming an animation to represent traf?c conditions on the 
representation of the portion of the road network being 
displayed. 

2. The method of claim 1 wherein the animation simulates 
movement in a direction that corresponds to vehicle travel 
on the portion of the road network being displayed. 

3. The method of claim 2 wherein a relative speed of the 
movement indicates traf?c speed along the portion of the 
road network being displayed. 

4. The method of claim 2 wherein the movement is 
relatively faster to indicate traf?c conditions that are rela 
tively fast, and wherein the movement is relatively slower to 
indicate tra?ic conditions that are relatively slow. 

5. The method of claim 1 further comprising: 

obtaining information that indicates the traffic conditions; 
and 

using the information that indicates the traffic conditions 
to form the animation. 

6. The method of claim 5 wherein the movement is 
relatively faster when the information indicates that the 
tra?ic conditions are relatively fast, and 

wherein the movement is relatively slower when the 
information indicates that the traf?c conditions are 
relatively slow. 

7. The method of claim 5 wherein the information that 
indicates traffic conditions indicates actual traf?c conditions. 

8. The method of claim 5 wherein the information that 
indicates traf?c conditions indicates historical traf?c condi 
tions. 

9. The method of claim 5 wherein the information that 
indicates traf?c conditions indicates predicted traf?c condi 
tions. 

10. The method of claim 1 wherein the position of the user 
is obtained using GPS. 

11. The method of claim 1 wherein the position of the user 
is obtained using remote mobile positioning. 

12. The method of claim 1 wherein the position of the user 
is obtained using WiFi. 

13. The method of claim 1 wherein the position of the user 
is obtained using dead reckoning. 

14. The method of claim 1 wherein the position of the user 
is obtained from user input. 

15. The method of claim 1 wherein the position of the user 
is obtained using an inertial system. 

16. The method of claim 1 wherein the representation of 
a portion of a road network on the display includes building 
outlines. 

17. The method of claim 1 wherein the animation extends 
along the portion of the road network being displayed. 
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18. A method for displaying traf?c information on a 
display comprising the steps of: 

displaying a portion of a road network on the display; 

indicating a relative position of a user on the portion of the 
road netWork being displayed; and 

forming an animation to represent tra?ic conditions on the 
portion of the road netWork being displayed, Wherein 
the animation illustrates dilTerences in tra?ic How. 

19. The method of claim 18 Wherein the dilTerences in 
traf?c How are illustrated by simulating faster movement of 
a portion of the animation to indicate faster moving traf?c 
and simulating sloWer movement of another portion of the 
animation to indicate sloWer moving traf?c. 

20. The method of claim 18 Wherein the traf?c conditions 
indicate actual tra?ic conditions. 

21. The method of claim 18 Wherein the traf?c conditions 
indicate historical traf?c conditions. 

22. The method of claim 18 Wherein the traf?c conditions 
indicate predicted traf?c conditions. 
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23. A method for displaying traf?c information on a 
display comprising the steps of: 

displaying a map on the display; 

indicating a relative position of a user on the map being 
displayed; and 

forming an animation to represent traf?c conditions on the 
map being displayed. 

24. The method of claim 23 Wherein the map being 
displayed is shoWn in perspective vieW. 

25. The method of claim 23 Wherein the map being 
displayed is shoWn in a 2D overhead vieW. 

26. The method of claim 23 Wherein the map shoWs a road 
network. 

27. The method of claim 23 Wherein the map shoWs a 
geographic area. 


