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(7) ABSTRACT

Location information obtained and continuously updated
from vehicular-based cellular phones is collected, processed
and used as a basis for input to Intelligent Transportation
Systems, in particular to Real Time Urban Traffic Guidance
for Vehicular Congestion and Intelligent Traffic Control
Systems. Location information that forms the basis of the
present invention is obtainable from wireless location sys-
tems such as GSM in Europe, CDMA in the USA, or PDC
in Japan, and depends on supporting technologies, which are
in the process of perpetual improvement. Relying on cellular
networks location system capabilities to provide moderately
reliable position information, the records of vehicle phones
coordinates, timing, etc., are collected, updated and stored in
the Traffic Service Center database. Those records together
with digital maps are fed into mathematical models and
algorithms that construct lists of vehicles traveling on vari-
ous road sections, traffic loads at particular road sections,
real time travel times along all road sections resulting from
traffic congestion in particular areas, turning loads for signal
intersections, and other key parameters necessary for real
time functioning of Intelligent Transportation Systems, in
particular of Intelligent Traffic Control Systems, Route
Guidance Systems, etc.
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Fig. 1  Traffic Information Gathering System via
Cellular Networks for Automated Traffic Signal Control

Location System Cell Phone Location System
Position Data 7/ \ Provider Position Data

Cell-
Phone

[-X-X-X.]
0Q0O0
0coo0
Obtain 2 l] £
x,y & t data % e s
create CPLists > |Ehone /64

aocao

Qoc o

ao0co

agqocCco

oocCc o

3 ‘

create PPP lists
Phone Path Profile

Reject

L Make 6 [Make & Store| 7
Eliminate - X :
Outlie Missing Data Pending Lists
rs Imputations PPL
10 9 8
Create Create Place Prepare
Road Section Travel Path V.Clusters on Vehicular
List RSL Profile TPP Road Sections Clusters
12 13 14 15
Update Prepare Real Time Update
' >p"tatistical Dat Traffic Loads Vehicle Data Traffic
Table for all RSs on RSs Control

DOCKET
A

L A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Patent Application Publication Jan. 16,2003 Sheet 2 of 20 US 2003/0014181 A1

Fig. 2  Creating Current Cell Phone List
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Fig. 3 Creating Cell Phone Path Profile List

PPP Table: PEPL Table:
Time Interval Time Interval
T | T1| 72| T3} T4| SCORE | 15 T | T1] 72| T3| T4| T5| SCORH
PEPL]
P {P1|P2|P3|P4 P {P1| P2} P3| P4} P5S
CP1 |O|O|0|0O|0O ct CP1 1010 o|0o|0 c
cr2 oo ol|o & cr2 oo ololo Q&
w P |ofo o|lo|-t o w2 |olo o|lo|o &
() [}
gCM olo o|lo|-1 o) SCM ol|o o|o|o &
Sles ol |olo|olt o) Zles o] |olo|o et
D[ | o -4 Tlees | o —
O Q
olcP? |o -2 (o) wlCP? | O O _
2 >
S |cps olololol-1 o) = iCP8 | O O &
< <
CP9 OO0 -2 O CP9 (9] O g
CPI0 OO O 0Oj-1 o) CP10 | O olo 'ch
oI NeR NolRe R NoR Ke! gl |o CPm 1OlO|O|O|O]|0O e

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Patent Application Publication Jan. 16,2003 Sheet 4 of 20 US 2003/0014181 A1
Fig. 4
Initial Discrimination Between Phones In Vehicles
And Other Phones
Vehicle Positions Speeds
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