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(57) ABSTRACT 
A computer system for determining traffic patterns and 
congestion and using the determined traffic patterns and 
congestion to determine an appropriate route using a global 
positioning system and related route map calculator. A 
vehicle is provided With an onboard computer system 
adapted to determine travel time of a vehicle in a road 
segment and calculate a route based on this information. In 
addition, this information can be distributed to or otherWise 
shared With other vehicles and similar information can be 
received from other vehicles to provide a distributed net 
Work for generating and sharing experienced traf?c patterns. 
The information can also be used to predict traffic patterns 
as Well. 
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DISTRIBUTED SYSTEM AND METHOD FOR 
DETECTING TRAFFIC PATTERNS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a computer system 
and method for identifying traf?c patterns and providing 
route information. 

[0003] 2. Background of the Related Art 

[0004] The use of on board navigational devices, such as 
global positioning devices, is becoming Widespread in the 
automotive industry. These devices are capable of plotting 
the location of a vehicle in Which the device is used on a map 
and even providing directions from one location to another. 

[0005] In addition to determining the location of a vehicle, 
these devices can be connected to a service Which provides 
information about traf?c patterns along a route chosen by the 
operator. The operator can pay a fee to a service provider and 
receive information the service provider has assimilated. 
The service provider receives traffic information from tra 
ditional sources such as air borne vehicles cameras and /or 
designated drivers Who relay the information to the service 
provider. Unfortunately, this service can be expensive and 
does not necessarily provide real time information about 
traf?c conditions. In addition, the compilation and dissemi 
nation of information by the service can be labor intensive. 

[0006] Other devices are knoWn Which can determine the 
congestion along a particular route using a speed detecting 
means and comparing the speed With a knoWn value repre 
senting the posted speed along the route. The device then 
provides a route Which is believed to avoid the congestion 
that has been detected. 

[0007] One problem With this system is that the device 
does not knoW about the congestion until the vehicle and the 
operator experience the congestion. As a result, the infor 
mation cannot be used to prevent a driver from selecting a 
route based upon information that the chosen route has or is 
experiencing congestion. 

[0008] Therefore, there is a need for a system and method 
for identifying traf?c patterns and determining routes and/or 
congestion using knoWn navigational systems Which utiliZe 
the identi?ed information. 

SUMMARY OF THE INVENTION 

[0009] In one aspect of the invention, a computer system 
is provided comprising one or more traffic information 
receivers and transmitters con?gured to receive and transmit 
traf?c condition information; a system location receiver 
con?gured to determine a position of the system; and a 
signal processing unit comprising a processor and a memory 
coupled to the one or more traf?c information receivers and 
transmitters and the system location receiver, Wherein the 
signal processing unit is con?gured to perform the steps of 
determining a ?rst and a second position of the system along 
a road segment; determining an elapsed time betWeen the 
?rst and second positions of the computer system; and 
determining Whether the elapsed time indicates a congested 
traf?c condition along the road segment by comparing the 
elapsed time With a stored time value for the road segment. 
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[0010] In another aspect of the invention, a method for 
processing traf?c pattern information is provided compris 
ing determining a ?rst position for a vehicle in a road 
segment at a ?rst time; determining a second position for the 
vehicle in a road segment at a second time; determining an 
elapsed time by comparing the ?rst time and the second 
time; and determining Whether a congested traffic condition 
exists for the road segment according to the elapsed time. 

[0011] In another aspect, the invention provides a signal 
bearing medium containing a program Which, When 
executed by one or more processors, performs the steps of 
determining a ?rst position for a vehicle in a road segment 
at a ?rst time; determining a second position for the vehicle 
in a road segment at a second time; determining an elapsed 
time by comparing the ?rst time and the second time; and 
determining Whether a congested traf?c condition exists for 
the road segment according to the elapsed time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] So that the manner in Which the above recited 
features, advantages and objects of the present invention are 
attained and can be understood in detail, a more particular 
description of the invention, brie?y summariZed above, may 
be had by reference to the embodiments thereof Which are 
illustrated in the appended draWings. 

[0013] It is to be noted, hoWever, that the appended 
draWings illustrate only typical embodiments of this inven 
tion and are therefore not to be considered limiting of its 
scope, for the invention may admit to other equally effective 
embodiments. 

[0014] FIG. 1 is a schematic representation of a vehicle 
having a computer system of the invention. 

[0015] FIG. 2 is a schematic representation of a computer 
system of the invention. 

[0016] FIG. 3 is a How diagram of a method of processing 
and selectively broadcasting information. 

[0017] FIG. 4 is a How diagram of a method of updating 
a history database. 

[0018] FIG. 5 is a How diagram of a method of broad 
casting real time information. 

[0019] FIG. 6 is a How diagram of a method of broad 
casting predictive information. 

[0020] FIG. 7 is a How diagram of a method of broad 
casting historical information. 

[0021] FIG. 8 is a How diagram of a method of broad 
casting second hand information. 

[0022] FIG. 9 is a How diagram of a method of cleaning 
up a history database. 

[0023] FIG. 10 is a How diagram of a method of receiving 
information. 

[0024] FIG. 11 is a How diagram of a method of a route 
calculator. 

[0025] FIG. 12 is a schematic vieW of a plurality of road 
segments and vehicles having a system of the invention 
traveling thereon. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0026] The present invention generally provides a com 
puter system for identifying traf?c patterns and congestion 
and providing routing and mapping information based on the 
determined traf?c patterns and congestion. The system gen 
erally includes aspects Which determine the time period a 
vehicle has been in a road segment and compares this 
information to a knoWn value for the road segment to 
determine if the time is acceptable. Information about vari 
ous road segments can be determined by multiple vehicles 
and shared betWeen vehicles approaching the road segment. 

[0027] In one aspect, the system generally operates by 
determining the rate of travel of a vehicle through a road 
segment and then determining traf?c patterns based on this 
information. This information can then be transmitted to 
other vehicles to alert other vehicle operators of existing or 
historical traf?c patterns. The recipients of the broadcast 
information can then re-broadcast this information after a 
predetermined amount of time to continue to provide infor 
mation concerning traf?c patterns to other vehicle operators 
in a de?ned area. The traf?c information can also be stored 
in one or more databases for future reference and/or broad 
cast. The information generated and shared by multiple 
systems can be used by a route calculator of a mapping 
system to determine an acceptable route. 

[0028] FIG. 1 is a schematic representation of a vehicle 50 
having an onboard computer processing system 100 for 
detecting traffic patterns and congestion and providing rout 
ing information based on the detected or predicted traf?c 
patterns. The system 100 generally includes a signal pro 
cessing system 102, a receiver 104, a transmitter 106 and an 
antenna 103. The transmitter 106 may be any knoWn device 
capable of broadcasting FCC approved frequencies, such as 
49 MHZ to 900 MHZ. In addition, While not necessary, short 
Wave devices could also be used. 

[0029] FIG. 2 is a schematic representation of an exem 
plary onboard computer processing system 100 of the inven 
tion. The signal processing system 102 includes a receiver 
interface 108, a transmitter interface 11, a central processing 
unit (CPU) 112, storage 114, memory 116, a Global Posi 
tioning System (GPS) unit 118, and an I/O interface 120. 
The components of the signal processing system 102 are 
connected by a bus line 126. The I/O interface 120 may be 
any entry/exit device adapted to control and synchroniZe the 
How of data into and out of the CPU 112 from and to 
peripheral devices such as input devices 122 and output 
devices 124. The input devices 122 can be any device 
adapted to provide input, such as con?guration parameters, 
to the onboard computer processing system 102. For 
example, a keyboard, keypad, light pen, touch screen, but 
ton, mouse, trackball or speech recognition unit could be 
used. The output devices 124 can include a graphics/text 
display, etc. Although shoWn separately from the input 
devices 122, the output devices 124 and the input devices 
122 could be combined. For example, a display screen With 
an integrated touch screen and a display With an integrated 
key Word or a speech recognition unit combined With a text 
speech converter could be used. 

[0030] Memory 116 is preferably a random access 
memory (RAM) sufficiently large to hold the necessary 
programming and data structures of the invention. While 
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memory 116 is shoWn as a single entity, it should be 
understood that memory 116 may comprise a plurality of 
modules, and that the memory 116 may exist at multiple 
levels, from high speed registers and caches to loWer speed 
but larger DRAM chips. In one embodiment, the memory 
116 may include a packet sender program 128, a packet 
receiver program 130, and a route calculator 132. When 
executed on the CPU 112, the data contained in memory 116 
is adapted to determine traf?c patterns and to calculate a map 
route based upon the determined traffic patterns. The con 
tents of memory 116 can be loaded from and stored to the 
storage 114 as needed by the CPU 112. 

[0031] The storage 114 may include databases, such as a 
history database 134, a second hand real time packet data 
base 136, a second hand predictive database 138, a ?agged 
segments database 140, a ?uke list database 141 and a map 
data database 142. The history database 134 may include for 
example ?rst hand history data structure 143 and second 
hand history data structure 145. 

[0032] As Will be described in detail beloW, one embodi 
ment of the invention is implemented as a program product 
for use With a computer system such as, for example, the 
onboard computer processing system 100 shoWn in FIG. 2. 
The program(s) of the program product de?nes functions of 
the preferred embodiment and can be contained on a variety 
of signal/bearing media, Which include, but are not limited 
to, information permanently stored on non-Writable stor 
age media, (e.g., read-only memory devices Within a com 
puter such as CD-ROM disks readable by a CD-ROM 
drive); (ii) alterable information stored on Writable storage 
media (e.g., ?oppy disks Within a diskette drive or hard-disk 
drive); or (iii) information conveyed to a computer by a 
communications medium, such as through a computer or 
telephone netWork, including Wireless communications. 
Such signal-bearing media, When carrying computer-read 
able instructions that direct the functions of the present 
invention, represent embodiments of the present invention. 

[0033] One embodiment of the invention Will be described 
beloW With reference to road segments. Road segments 
include a de?ned area on a map or a de?ned segment along 
a particular road. The area de?ned as a road segment can be 
determined, for example, by information contained in the 
map data database 142. The map data database 142 may also 
provide information re?ective of the posted speed along a 
particular road segment, such as an interstate highWay, so 
that an acceptable time Within a segment can be determined. 
One example of road segments is illustrated in FIG. 12. 
FIG. 12 is a schematic representation of a road grid 1200 
comprising multiple road segments A-H. A road segment is 
a de?ned length of road having a knoWn speed limit. 
Vehicles 1202(N) are shoWn traveling along the segments 
and each vehicle is equipped With systems 100(1)-(N). Each 
vehicle 1202(N) experiences traf?c patterns on the segment 
being traversed and selectively collects and processes data. 
Where predetermined threshold conditions are met, each 
system 100(1)-(N) broadcasts all or portions of the infor 
mation to other systems 100(1)-(N). The threshold condi 
tions are stored as data on the systems 100(1)-(N) (speci? 
cally in the map data database 142) and generally include an 
acceptable time to traverse the segments based on the length 
of the segment and the posted speed limit. In one embodi 
ment, all or a portion of the threshold conditions may be 
provided by a remotely located traffic information provider. 
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Accordingly, the systems 100(1)-(N) establish a network of 
information processing units adapted to generate and dis 
tribute traf?c pattern information. As Will be described in 
detail below, in one embodiment information is initially 
exchanged betWeen one or more of the systems 100(1)-(N) 
in order to validate a congested condition before broadcast 
ing information as substantiating the congested condition. 
Such information sampling ensures that the broadcast infor 
mation is accurate and not an aberration due to a condition 
of just one or a feW cars, such as for example, a stalled 
vehicle. 

[0034] FIG. 3 is a How diagram illustrating one embodi 
ment of a method 300 for operating the system 100 disposed 
on a vehicle such as vehicles 50, 1202. The method is 
initiated at step 301 and the location of the vehicle is then 
determined at step 302 using the GPS unit 118 of the system 
100. The GPS location is determined and mapped to a road 
segment provided in the map data. 

[0035] After the GPS position has been mapped to a road 
segment, it is determined at step 304 Whether the vehicle is 
in the same segment as the previous GPS location deter 
mined during a previous iteration of step 302. If the vehicle 
is not in the same road segment (such as When the system is 
?rst initiated or has exited the previous road segment and 
entered a neW road segment), a determination is made at step 
306 Whether a Working segment had been previously set. As 
used herein, a Working segment is de?ned as a time interval 
during Which the system 100 may experience one or more 
road segments. The inquiry at step 306 is made to determine 
if the system 100 has been operational for previous iterations 
of the method 300. If a Working segment has not been set as 
determined at step 306, a Working segment is set by record 
ing a start time in the current segment at step 308. The 
Working segment is then time stamped at step 310 to provide 
a time record for the system 100 in the road segment. 

[0036] After a Working segment has been set, a GPS 
location is again determined at step 302. A determination is 
again made at step 304 Whether the GPS location is in the 
same road segment as the previous road segment. If the GPS 
location is in the same road segment, a stop time is recorded 
at step 312. 

[0037] A determination is then made at step 314 Whether 
the time in the road segment is acceptable. That is, a 
determination is made as to Whether the elapsed time in the 
road segment indicates that the vehicle is moving at or near 
posted speeds. The time is determined by subtracting the 
start time in the road segment from the stop time and 
comparing this value With a knoWn value for the road 
segment. If the system 100 has recently entered the road 
segment, the time should be acceptable for the ?rst feW 
iterations through this loop. 

[0038] If the time is acceptable, a determination is made at 
step 316 Whether to broadcast historical information. His 
torical information is information about a road segment 
Which has been experienced by the sender and selectively 
broadcast to other vehicles for their use. The determination 
of Whether to broadcast historical information Will be 
described in detail beloW With reference to FIG. 7. 

[0039] A determination is also made step 318 Whether to 
broadcast second hand real time information. Second hand 
real time information is information received from another 
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vehicle and stored in the recipient’s history database. This 
determination Will be described in detail beloW With refer 
ence to FIG. 8. 

[0040] After the system makes the determination Whether 
to broadcast historical or second hand real time information, 
the system Waits a test amount of time at step 320 before 
continuing to step 322. At step 322, a determination is made 
Whether to clean up the history database 134. A method of 
cleaning up the history database 134 Will be described beloW 
in reference to FIG. 9. Generally, this step is performed to 
remove old information from the system 100 Which may no 
longer be valid. 

[0041] If the time in the segment has exceeded an accept 
able limit at step 314, then the segment is marked at step 324 
With the current time in the segment and as a ?rst hand 
segment. Having determined an unacceptable road segment, 
the method 300 determines Whether real time information 
about the road segment should be broadcast at step 326. Real 
time information is information about a current road seg 
ment Which has been experienced by the sender and has been 
determined to be unacceptable. The determination of 
Whether to broadcast real time information is described in 
more detail beloW in reference to FIG. 5. Generally, a 
determination is made as to Whether the road segment has 
been con?rmed as being unacceptable so that the segment 
can be ?agged as bad and then information about the road 
segment broadcast. 

[0042] Any ?ags Which have been associated With the 
segment are removed at step 328 to prevent the system 100 
from broadcasting information Which may no longer be 
accurate. The system then determines Whether to broadcast 
predictive information at step 330. Predictive information is 
generally de?ned as information about a traffic pattern 
Which can be formulated based on a recogniZed pattern 
Which is experienced. This determination is described in 
more detail beloW in reference to FIG. 6. The system then 
Waits a test amount of time at step 320 before determining 
Whether to clean up the history database at step 322. 
FolloWing this determination, the system again determines 
the neW GPS location of the system. 

[0043] The system 100 continues to determine its location 
and the time acceptability of the road segment once it is 
started until it exits the road segment as determined at step 
304. The method 300 then determines at step 306 Whether a 
Working segment has been set. If the system has been 
previously initiated and a Working segment set, a stop time 
is recorded at step 332. The method 300 then determines 
Whether the time in the previous road segment is acceptable 
at step 334. If the time is not acceptable, a determination is 
made at step 336 Whether to update the history database. If 
the time is acceptable, the Working segment is cleared at step 
338. 

[0044] FIG. 4 is a How diagram illustrating hoW the 
history can be updated at step 336 of FIG. 3. The method 
400 is initiated at step 401 once it has been determined that 
the time Was unacceptable at step 307 in FIG. 3. The history 
is updated With information for the unacceptable segments. 
A determination is made at step 402 Whether a ?rst hand 
record, e.g., a record for the segment Which has been 
experienced by the vehicle, can be found for the road 
segment in the time slot corresponding With the start time on 
the Working segment. The time slot refers to a time WindoW 
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Which encompasses a de?ned amount of time before and 
after a known time. If a record does not exist, a neW history 
record is created at step 406 for information in Working 
segment in the starting time slot. If a ?rst hand record 
already exists, the record is appended With the neW infor 
mation at step 404. 

[0045] The history may only contain those segments expe 
rienced that Were bad. If a record is found and appended With 
neW information indicating that a road segment Was again 
unacceptable, then the record is marked or time stamped to 
validate the record. After a designated period of time, 
records in the history database 134 Which are not continually 
updated or validated Will be purged from the system by ?rst 
being moved to the ?uke list database 141. For example, if 
a record for a segment is stored to the history database 134 
and is not veri?ed again in a selected time period, e.g., ten 
days, then that record Will be moved to the ?uke list. If the 
record is not validated again Within an expiration period 
selected for records in the ?uke list, the record Will be 
purged from the system 100. In this manner, the system 
continually updates the information stored therein. Amethod 
for maintaining the history database 134 Will be described in 
more detail beloW With reference to FIG. 9. 

[0046] FIG. 5 illustrates one embodiment for determining 
When real time information should be broadcast at step 326 
in FIG. 3. A determination is made at step 502 Whether a 
segment has been ?agged and veri?ed as unacceptable. This 
determination is made to prevent information from being 
broadcast Which is not indicative of actual traf?c patterns. 
For example, a vehicle may remain in a segment for reasons 
other than traf?c or congestion, e.g., a ?at tire on a vehicle 
or other scheduled stop along a route. In one embodiment, 
segments are ?agged by the system 100 in response to a 
query message. A query message is an inquiry to establish 
the status of other vehicles in an area to determine if a traf?c 
condition exists Which Warrants formulation of a packet to 
be broadcast. Asegment Will not be ?agged and information 
Will not be broadcast if the system 100 has not received a 
query message from other vehicles con?rming that an unac 
ceptable condition does exist. In another embodiment, a 
segment is ?agged if real time information about a bad 
segment is received from another system. These tWo 
embodiments of hoW a segment can be ?agged and are 
described in more detail beloW With reference to FIG. 10. 

[0047] If the segment is ?agged, a determination of a 
threshold value for determining Whether bandWidth is avail 
able for sending information is made at step 503. If the 
relationship determined at step 503 is less than a predeter 
mined threshold value, the system 100 initiates a broadcast 
of the packet by determining if a broadcast channel is open 
at step 505. In one embodiment, determining Whether a 
threshold value has been met is based on the amount of 
information (e.g., the number of packets) received by the 
system 100 Within a period of time. If a channel is open, 
information on the Working segment is obtained and a ?rst 
hand real time information packet for the segment is sent at 
step 507. If the channels are busy as determined at step 505, 
a determination is made at step 509 Whether a retry limit has 
been exceeded. If so, the system is exited at step 514. If a 
retry limit has not been exceeded, the method Waits a 
pre-determined amount of time at step 511 and then a 
determination is again made at step 505 Whether a channel 
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is open. Steps 505, 509 and 511 are repeated until either the 
channel is open at step 505 or the retry limit is exceeded at 
step 509. 

[0048] If the segment is not ?agged as determined at step 
502, a determination is made at step 504 Whether a query 
message has been sent by the system 100 in a threshold 
amount of time. If a query message has not been sent, then 
it Will be sent at this point. To send a query, a determination 
is made at step 506 Whether a broadcast channel is open. If 
a channel is open, information on the Working segment is 
obtained and a query packet is sent at step 508. If the 
channels are busy as determined at step 506, a determination 
is made at step 510 Whether a retry limit has been exceeded. 
Aretry limit of, for example, ?ve can be set. If the retry limit 
is exceeded, the system is exited at step 514. If not, the 
method Waits a pre-determined amount of time at step 512 
and then a determination is again made at step 506 Whether 
a channel is open. 

[0049] FIG. 6 is a How diagram of a method 600 illus 
trating When predictive information should be broadcast at 
step 330 in FIG. 3. The method 600 is initiated at step 601. 
A determination of the threshold bandWidth available is 
made at step 602. If the air Waves are busy the method is 
exited at step 603. If bandWidth is available, a determination 
is made at step 604 Whether the data for the segment being 
experienced as the current Working segment exists in the 
?uke list database 141 for a pre-determined time slot relative 
to the current time. The time slot can be set to include time 
intervals of plus or minus ?fteen minutes for example. The 
acceptable range of a time interval may be determined by a 
map provider or an operator. If the segment data is not in the 
?uke list, the method 600 is exited at step 603. 

[0050] If the segment data is in the ?uke list, a determi 
nation is made at step 606 Whether this ?uke segment data 

has been veri?ed a threshold number of times, e.g. three If not, the method is exited at step 603. If the segment in the 

?uke list has been veri?ed a threshold number of times, a 
determination is made Whether there has been a progression 
of segments in the ?uke list for the time slots Which folloW 
the time slot in the Working segment. That is, the system 
determines if a Wave of traffic is occurring Which Would 
indicate the occurrence of a special event, such as a sporting 
event or other public or private gathering Which may result 
in the occurrence of an abnormal traffic pattern. If not, the 
method 600 is exited at step 603. If there is a progression of 
segments in the ?uke list, a list of segments in the progres 
sion that are common With all occurrences of the current 
?uke segment is compiled at step 610. A determination is 
then made at step 612 Whether a broadcast channel is open. 
If a channel is open, the segments in the constructed list are 
broadcast at step 614 and the method is then exited at step 
603. If a channel is not open, a determination is made at step 
616 Whether a retry limit has been exceeded. If so, the 
method 600 is exited at step 603. If a retry limit has not been 
exceeded, the method 600 Waits a random or pre-determined 
amount of time at step 618 before again determining if the 
channel is open at step 612. If the channel is open, the 
segments list is broadcast at step 614. If the channel is not 
open and the retry limit has been exceeded, the method 600 
is exited at step 603. 

[0051] FIG. 7 is a How diagram of a method 700 illus 
trating When historical information should be broadcast at 
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step 316 in FIG. 3. Historical information is broadcast so 
that commuters Who are going to enter those road segments 
experienced by other vehicles at the relevant time period can 
receive congestion information and plan their route accord 
ingly. The method 700 is initiated at step 701. For each road 
segment in the history database 134 shoWn at step 702, a 
determination of the time the segment could be reached from 
the current location, knoWn as the arrival time, is made at 
step 704. The method 700 loops through all of the history 
records and ?nds the segments in the history that have been 
bad (i.e., congested as determined by method 300) and then 
it is going to determine, based on the current position of the 
system 100, hoW long it Will take the system 100 to reach 
that segment. For each record for the given segment shoWn 
at step 706, a determination is made at step 708 Whether the 
arrival time is Within the time slot for the record found. If 
not, the subroutine returns to 706 Where the inquiry contin 
ues With the next record. If the arrival time is Within the time 
slot for the record found, a determination regarding the 
number of packets found for the segment at the arrival time 
is made at step 710. If at least one packet is found, a 
determination is made at step 712 Whether the channel is 
open. If so, historical data Which relates to that road segment 
is compiled into a ?rst hand historical packet and is broad 
cast at step 714. If the channel is not open, a determination 
is made at step 718 Whether a retry limit has been exceeded. 
If the retry limit has been exceeded, the method 700 returns 
to 706. If the retry limit has not been exceeded, the method 
700 Waits a random or determined amount of time at step 
716 then determines again at step 712 Whether the channel 
is open. 

[0052] In one embodiment, historical packets can also be 
exchanged betWeen vehicles located in a central location for 
the night. In the case of rental cars, for example, each of the 
cars typically travels in multiple directions, thereby provid 
ing a good source of information to generate a database. The 
information is broadcast When a determination is made at 
step 720 that a “share information condition” exists. This 
condition can be random or based upon certain selection 
criteria such as a time and a date. The information that is 
randomly broadcast can be marked as auxiliary information 
so that the recipient of that information can process it 
accordingly and store the information if desired. This infor 
mation can also be marked as it relates to a particular 
segment so that the recipient of the information can deter 
mine Whether or not to accept it based upon the distance that 
particular segment is from the system at that particular time. 
A route calculator (discussed in detail beloW With reference 
to FIG. 11) could be operated to identify the route chosen by 
the operator and accept only those packets Which relate to 
road segments Which could be experienced in the routes 
chosen. 

[0053] FIG. 8 is a How diagram illustrating the broadcast 
of second hand real time information packets at step 318 of 
FIG. 3. Second hand real time information is de?ned 
generally as information received from other vehicles and 
stored in the history database 134. The method 800 is 
initiated at step 801 and second hand real time information 
packets for Which an expiration time associated thereWith 
has run are discarded at step 802. This prevents information 
Which may not be valid from being broadcast. A determi 
nation regarding a threshold bandWidth is made at step 804. 
If the bandWidth is not acceptable, the method is exited at 
step 806. If there is suf?cient bandWidth, a stored second 
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hand packet is randomly selected at step 808. After a second 
hand packet has been selected, all other second hand packets 
for the same segment are located Within a database at step 
810. Next, it is determined Whether the channel is open at 
step 812 so that the second hand packets can be broadcast. 
If the channel is open, the second hand packets are broadcast 
at step 814 for the segment. After the second hand packets 
have been sent, a determination is made at step 816 Whether 
to randomly broadcast more second hand packets. If so, the 
method returns to 804. If not, the method 800 is exited at 
step 818. If the channel is not open at step 812, an inquiry 
is made at step 820 Whether a retry limit has been exceeded. 
If so, the method is exited at step 818. If not, the method 800 
Waits a random or predetermined amount of time at step 822 
before determining again Whether the channel is open at step 
812. 

[0054] FIG. 9 is a How diagram illustrating one embodi 
ment of a clean up history function as determined at step 322 
in FIG. 3. The method 900 is initiated at step 901. First hand 
history records contained in data structure 143 that have not 
been veri?ed Within a pre-determined time period, referred 
to as a ?rst hand expire time, are moved at step 902 from the 
history database 134 to the ?uke list database 141. Second 
hand history records contained in data structure 145 that 
have not been veri?ed Within a pre-determined time period, 
referred to as a second hand expire time, are moved at step 
904 from the history database to the ?uke list database. Next, 
records from the ?uke list database that have not been 
veri?ed Within a predetermined time period, referred to as a 
?uke list expiration time, are deleted from the ?uke list 
database at step 906. After the appropriate records have been 
moved or deleted, the method 900 is exited at step 908. 

[0055] The expire time for each of the records is deter 
mined Within the system 100 or may be con?gurable by the 
user if desired. The expire times may be, for example, one 
month. Also, Weekday records may have expire times Which 
are shorter than Weekend records and vice versa. The former 
may be preferred because the information Would be veri?ed 
more often as a result of routine commuting to and from 
Work. The records are veri?ed if Within the expire time the 
records are again validated. As ?rst and second hand records 
expire and are moved to the ?uke list database 141, the ?uke 
list is created. If the segments in the ?uke list are veri?ed, 
the segments remain on the ?uke list and can be used to 
compile predictive packets, for example. The ?uke list 
expire time may be longer than the history expire time due 
to the random nature of the ?uke list. 

[0056] FIG. 10 is a How diagram illustrating one example 
of hoW information broadcast by one system 100 is received 
and processed by another system 100. The method 1000 is 
initiated at step 1002. At step 1004, the receiver 104 listens 
for a signal carrying information broadcast from a remote 
source, such as another vehicle. If no signal is received, the 
system 100 continues to listen for a signal at step 1004. If a 
signal is received, a determination is made at step 1006 
Whether valid information has been received. Information 
can be marked With an identi?cation code and a vehicle 
identi?cation code as Well. The packet is then decoded and 
received at step 1008. 

[0057] A determination is made at step 1010 Whether the 
information is a real time information packet. If the infor 
mation is a real time information packet, a determination is 
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made at step 1012 Whether the packet has already been 
received and saved. If the packet had been received and 
saved, the method returns to the listening for a signal at step 
1004. If the packet has not been received and saved, the 
packet is saved at step 1014 as second hand real time 
information packet. The segment is then ?agged at step 1016 
and the method 1000 returns to listening for a signal at step 
1004. This received information can be used to validate that 
a bad condition has been experienced and to initiate a 
determination of Whether packets should be sent. 

[0058] If a determination is made at step 1010 that the 
information is not a real time information packet, a deter 
mination is made at step 1018 Whether the information is a 
historical packet. If the information is determined to be a 
historical packet at step 1018, a determination is made at 
step 1020 Whether the historical packet for the particular 
segment at the particular time slot is already in the history 
database 134. If not, a history record is added to the history 
database 134 at step 1022. If a record already exists, the 
existing history record is validated at step 1024 With the date 
and time the received segment occurred. It may also be 
determined Whether the received historical packet Was trans 
mitted as a ?rst hand or a second hand packet from the 
sender. The method 100 then continues by listening for a 
signal at step 1004. 

[0059] If the received information is not a historical packet 
at step 1018, a determination is made at step 1026 Whether 
the information is a predictive packet. If the packet received 
at step 1026 is a predictive packet, a determination is made 
at step 1030 Whether the predictive packet has already been 
saved. If not, the packet is saved at step 1032. If the packet 
has been saved, the system 100 continues to listen for signals 
at step 1004. 

[0060] If the packet received at step 1026 is not a predic 
tive packet, a determination is made at step 1028 Whether the 
information is a query packet. If not, the system continues to 
listen for a signal at step 1004. 

[0061] If the received packet is a query packet, the seg 
ment contained in the query packet is ?agged at step 1030 
and the system continues to listen for signals at step 1004. 
The ?agged segment can then be used to determine Whether 
to send a real time information packet as described in FIG. 
5. A query packet is an indicator that another vehicle 
experiencing this segment has determined that the segment 
is unacceptable and is seeking validation from other vehicles 
to con?rm that the segment is unacceptable. 

[0062] FIG. 11 is a How diagram illustrating one embodi 
ment of a map route calculator. A conventional route map 
calculator can be modi?ed as described herein to determine 
a route based upon traf?c patterns Which have been deter 
mined or received. The conventional system may use for 
example an arti?cial intelligence A* algorithm. A 
conventional map route calculator typically contains sub 
routines Which assign a Weight to a route Which is the time 
it Would take to travel an identi?ed route. The information 
determined using the above described methods of detecting 
traf?c patterns is utiliZed in the Weight determination of the 
map route calculator. 

[0063] The method 1100 of FIG. 11 begins at step 1101 
and an initial determination is made at step 1102 Whether 
real time records exist for a particular road segment. In one 
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aspect, this information can be time limited so that only 
records received or generated Within one hour, for example, 
are considered in this determination. Additionally, the infor 
mation Which is considered may be the information received 
from’senders. If a real time record exists for a selected road 
segment, the value of the time for that segment is used at 
step 1104 as the Weight for that segment in the map route 
calculation. The time value for a particular road segment can 
be an average if more than one record exists. A subroutine 
executing on the system 100 can calculate the average time 
for the segment and the average can be used for the Weight 
of the road segment. Alternatively, or additionally, a thresh 
old value could be set so that if a time value for a road 
segment is not acceptable and Within a certain range, a 
Weight value is automatically generated for the road seg 
ment. The system is con?gured so that a determination of the 
existence of real time records is a ?rst priority. The real time 
records, if time limited, are associated With closely 
approaching road segments. 

[0064] If a real time record does not exist, a determination 
is made at step 1106 Whether any historical records for a 
selected road segment exist. These historical records may be 
records Which have been received from senders for Which no 
real time record is available. The time value for the historical 
record is then used at step 1108 as the Weight for the road 
segment for Which the value is associated. The value may be 
a single value, an average value or a threshold value as 
described above With reference to the real time records. The 
time a particular road segment Will be reached can be 
associated With the time values stored in the historical 
records. As the route calculator is determining the route, an 
arrival time is associated With each road segment and a time 
value is associated With the segment. If a historical record 
exists for the predicted arrival time in a segment, that time 
value is used as the Weight for the road segment. The road 
segments Would preferably be taken sequentially With the 
?rst entered road segment ?rst, the second entered road 
segment second, etc. 

[0065] If there are no historical records for a road segment 
in a given time slot, a determination is made at step 1110 
Whether predictive records exist for the selected road seg 
ment in a given time slot. If a predictive record does not 
exist, the value stored in a data structure of the program as 
the normal time value for the segment is used as the Weight 
in the route calculation. If a predictive record does exist for 
the road segment in the given time slot, a normal expected 
time S for the segment is determined from a stored data 
structure at step 1114 and an average time P predicted for the 
segment based on the predictive record is determined at step 
1116. A determination of the time value for the segment, i.e., 
the Weight, is determined at step 1118 by the equation: 
S+((P—S)/2). 
[0066] The time values determined from any of the real 
time records at step 1104, the historical records at step 1108, 
the predictive records at step 1118 or the lack of records 
determined at step 1112 is used in the Weight calculation at 
step 1122. The subroutine is initiated at step 1120 and the 
route is computed at step 1122 using the information pro 
vided from the above referenced methods. 

[0067] The forgoing embodiment utiliZes static elements, 
referred to as road segments, to advantage. The road seg 
ments are pre-de?ned and are universal to vehicles utiliZing 
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the system 100. In an alternative embodiment, the system 
and method could be implemented using a road segment 
Which has not been pre-de?ned in the road map data, but is 
dynamically de?ned as the vehicle travels. For example, a 
road segment can be de?ned by each loop through the 
method 300 illustrated in FIG. 3. That is, a method could 
determine the rate of travel betWeen identi?ed GPS locations 
and calculate the rate of travel of the vehicle for the distance 
traveled. This travel time can then be compared to a knoWn 
or calculated travel time for this measured segment Which is 
based upon knoWn posted speeds along the measured seg 
ment. In this manner, a determination is made regarding the 
traf?c patterns along the route traveled. 

[0068] While the foregoing is directed to the preferred 
embodiment of the present invention, other and further 
embodiments of the invention may be devised Without 
departing from the basic scope thereof, and the scope thereof 
is determined by the claims that folloW. 

What is claimed is: 
1. A computer system disposable on a vehicle, compris 

ing: 
(a) one or more traffic information receivers and trans 

mitters con?gured to receive and transmit traffic con 
dition information; 

(b) a system location receiver con?gured to determine a 
position of the system; and 

(c) a signal processing unit comprising a processor and a 
memory coupled to the one or more traffic information 
receivers and transmitters and the system location 
receiver, Wherein the signal processing unit is con?g 
ured to perform the steps comprising: 

(i) determining a ?rst and a second position of the 
system along a road segment; 

(ii) determining an elapsed time betWeen the ?rst and 
second positions of the computer system; and 

(iii) determining Whether the elapsed time indicates a 
congested traf?c condition along the road segment 
by comparing the elapsed time With a stored time 
value for the road segment. 

2. The computer system of claim 1, Wherein the signal 
processing unit is further con?gured to store information 
about congested traf?c conditions along a plurality of road 
segments. 

3. The computer system of claim 1, Wherein the one or 
more traf?c information receivers are further con?gured to 
receive information about road segments from one or more 
remote computer systems. 

4. The computer system of claim 1, Wherein the signal 
processing unit is further con?gured to transmit information 
about the road segment to one or more remote computer 
systems via the one or more traf?c information transmitters. 

5. The computer system of claim 2, Wherein the signal 
processing unit is further con?gured to store the traf?c 
condition information in a database and determine a route 
using the information stored in the database. 

6. The computer system of claim 1, Wherein the signal 
processing unit is con?gured to selectively broadcast traf?c 
condition information for one or more road segments. 

7. The computer system of claim 1, Wherein the signal 
processing unit is further con?gured to determine at least the 
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rate of travel of the computer system and compare the 
determined rate of travel to an acceptable travel rate to 
determine if the rate of travel is acceptable;Wherein the 
signal processing unit is con?gured to broadcast the traf?c 
condition information via the one or more traffic information 
transmitters if the rate of travel is not acceptable. 

8. The computer system of claim 7, Wherein the signal 
processing unit is coupled to a Global Positioning System 
(GPS) receiver con?gured to determine one or more posi 
tions of the computer system. 

9. A method for processing traf?c pattern information in 
a computer system disposed on a ?rst vehicle, comprising: 

determining a ?rst position for the ?rst vehicle in a road 
segment at a ?rst time; 

determining a second position for the ?rst vehicle in a 
road segment at a second time; 

determining an elapsed time by comparing the ?rst time 
and the second time; and 

determining Whether a congested traf?c condition eXists 
for the road segment according to the elapsed time. 

10. The method of claim 9, Wherein determining the traf?c 
condition comprises comparing the elapsed time to a thresh 
old time. 

11. The method of claim 10, Wherein the threshold time is 
based on a speed limit and a length for the road segment. 

12. The method of claim 9, further comprising determin 
ing if congested traf?c condition information should be 
broadcast When a congested traf?c condition exists. 

13. The method of claim 12, Wherein the traf?c condition 
information is broadcast if con?rmation information has 
been received from a remote source indicating that the 
remote source has detected the congested traf?c condition. 

14. The method of claim 9, further comprising: 

if a congested traf?c condition eXists, storing congested 
traffic condition information to a ?rst hand history data 
structure; 

determining Whether the information contained in the ?rst 
hand history data structure should be broadcast, the 
determination, comprising determining Whether infor 
mation about the road segment has been veri?ed. 

15. The method of claim 9, comprising; 

if a congested traf?c condition eXists, storing congested 
traffic condition information in a history data structure 
as a ?rst hand history information record; 

receiving second hand congested traf?c condition infor 
mation from one or more remote sources; 

storing the second hand congested traffic condition infor 
mation in the history data structure as a second hand 
history information record; 

determining Whether to broadcast the records stored in the 
history data structure. 

16. The method of claim 15, Wherein determining Whether 
to broadcast the information contained in the history data 
structure, comprises: 

(i) for each record in the history data structure, determin 
ing an arrival time indicating When the road segment 
could be reached from a current location; then 
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(ii) determining for each record if the arrival time is in a 
time slot for the record; and 

(iii) con?rming that the records have been veri?ed. 
17. The method of claim 9, further comprising: 

if a congested traf?c condition exists, storing congested 
traffic condition information in a ?rst data structure as 

?rst hand history information; 

moving the history information from the ?rst data struc 
ture to a second data structure When a threshold con 

dition exists; and 

determining Whether to broadcast the information con 
tained in the second data structure. 

18. The method of claim 17, Wherein the threshold 
condition exists if a time expiration event has occurred. 

19. The method of claim 9, further comprising receiving 
second hand traf?c condition information from a second car. 

20. The method of claim 19, further comprising calculat 
ing a route using the second hand traf?c condition informa 
tion. 

21. Asignal-bearing medium containing a program Which, 
When executed by one or more processors, performs the 
steps comprising: 

determining a ?rst position for a ?rst vehicle in a road 
segment at a ?rst time; 

determining a second position for the ?rst vehicle in a 
road segment at a second time; 

determining an elapsed time by comparing the ?rst time 
and the second time; and 

determining Whether a congested traf?c condition exists 
for the road segment according to the elapsed time. 

22. The signal-bearing medium of claim 21, Wherein the 
signal-bearing medium contains a Global Positioning Sys 
tem (GPS) program Which, When executed by the by one or 
more processors, determines a the ?rst and second positions. 

23. The signal-bearing medium of claim 21, Wherein 
determining the traf?c condition comprises comparing the 
elapsed time to a threshold time. 

24. The signal-bearing medium of claim 23, Wherein the 
threshold time is based on a speed limit and a length for the 
road segment. 

25. The signal-bearing medium of claim 21, further com 
prising determining if congested traf?c condition informa 
tion should be broadcast When a congested traf?c condition 
exists. 

26. The signal-bearing medium of claim 25, Wherein the 
traf?c condition information is broadcast if con?rmation 
information has been received from a remote source indi 
cating that the remote source has detected the congested 
traf?c condition. 

27. The signal-bearing medium of claim 21, further com 
prising: 

if a congested traf?c condition exists, storing congested 
traffic condition information to a ?rst hand history data 
structure; 
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determining Whether the information contained in the ?rst 
hand history data structure should be broadcast, the 
determination, comprising determining Whether infor 
mation about the road segment has been veri?ed. 

28. The signal-bearing medium of claim 27, Wherein 
determining Whether information about the road segment 
has been veri?ed comprises determining Whether veri?ca 
tion information is received subsequent to storing congested 
traffic condition information to the ?rst hand history data 
structure, the veri?cation information indicating a subse 
quent congested traf?c condition. 

29. The signal-bearing medium of claim 21, comprising; 

if a congested traf?c condition exists, storing congested 
traffic condition information in a history data structure 
as a ?rst hand history information record; 

receiving second hand congested traf?c condition infor 
mation from one or more remote sources; 

storing the second hand congested traffic condition infor 
mation in the history data structure as a second hand 
history information record; 

determining Whether to broadcast the records stored in the 
history data structure. 

30. The signal-bearing medium of claim 29, Wherein 
determining Whether to broadcast the information contained 
in the history data structure, comprises: 

(i) for each record in the history data structure, determin 
ing an arrival time indicating When the road segment 
could be reached from a current location; then 

(ii) determining for each record if the arrival time is in a 
time slot for the record; and 

(iii) con?rming that the records have been veri?ed. 
31. The signal-bearing medium of claim 21, further com 

prising: 

if a congested traf?c condition exists, storing congested 
traffic condition information in a ?rst data structure as 
?rst hand history information; 

moving the history information from the ?rst data struc 
ture to a second data structure When a threshold con 

dition exists; and 

determining Whether to broadcast the information con 
tained in the second data structure. 

32. The signal-bearing medium of claim 31, Wherein the 
threshold condition exists if a time expiration event has 
occurred. 

33. The signal-bearing medium of claim 21, further com 
prising receiving second hand traffic condition information 
from a second car. 

34. The signal-bearing medium of claim 21, further com 
prising calculating a route using the second hand traf?c 
condition information. 


