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The role of Intelligent Transportation System (ITS) is to efficiently manipulate the traffic flow and reduce
the cost in logistics by using the state of the art technologies which combine telecommunication, sensor,
and control technology. Especially, the hardware part of ITS is rapidly adapting to the up-to-date
techniques in GPS and telematics to provide essential raw data to the controllers. However, the software
part of ITS needs more sophisticated techniques to take care of vast amount of on-line data to be analyzed
by the controller for their decision makings. In this paper, the authors develop a traffic congestion
prediction model based on several different parameters from the sensory data captured in the Vehicle
Detection System (VDS). This model uses the neural network technology in analyzing the traffic flow and
predicting the traffic congestion in the designated area. This model also validates the results by analyzing

the errors between actual traffic data and prediction program.
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Figure 1. Schematic diagram of neural network
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Figure 2. Schematic diagram of road modeling

23 % A3 (Road modeling)
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Table 1. Description of variables for prediction System
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Table 2. MTC Peak Hour Volume Data 2007(in part)

District | R C P " Descrioti Back Peak | Back Peak | Back |Ahead Peak|Ahead Peak| Ahead
1Strict oute ounty ostmile eSCﬂPthﬂ Hour Mouth AADT Hour Month AADT
12 1 ORA | 0.129 |DANA POINT, JCT.RTE.5 3800 40500 37500
DANA POINT, DOHENY
12 1 ORA | 0.780 PARK ROAD 3800 40500 37500 4000 43000 39500
DOHENY BEACH, DEL
12 1 ORA 1.150 | OBISPO STRET/DANA POINT 4000 43000 39500 2350 32000 29500
DRIVE
DANA POINT, CROWN
12 1 ORA | 4.320 VALLEY PARKWAY 2350 32000 29500 2900 39000 36500
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<Table 4>2] Observed Traffic Counts®] BIoJE] F AA|7} ¥ 2 Ef)olH FXFS T2 AY+ AAFS FUHERE Y
Wal Yol Ao g HEAY AR A Aelm o, AW AATl i A% aflD), 1499 FF
o] o1H ANHo)n, LEY QA9 Santa Clara, San Francisco,  0.25(8 %), 50~1509] A% 0.5F7h), 151~200¢] A% 0.75(%
Napa Solano, San Benito, Sonoma, San Bruno, YoloO] HE2Y X 2)201004 A 1(W$ B2 AT gHS ALyt
AW R A FQEEYG I ERETY dAHE TR o] & &S THet 2AE FEY S5l AHEE Z
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Table 4. San Francisco Bay Area State Highway System 1990/2007 Observed Traffic Counts(in part)

County

Fiscal Contra San* Santa Santa* San Sna* San

Year Alameda Cost Lake® | Marin | Napa Benito Clara Cruz | francisco | Joaquin | Mateo Solano | Sonama | Yolo
1990 519 33 0 105 555 0 294 0 43 52 218 2,288 1,064 0
1991 1,242 599 0 0 6 0 589 4 32 183 499 2,507 545 0
1992 602 32 0 191 0 0 804 487 408 207 305 3,245 789 0
1993 708 18 0 112 546 0 368 22 329 297 286 2,378 1,175 0
1994 1,093 698 0 0 128 0 458 0 25 423 551 2,030 561 0
1995 411 49 0 240 174 0 1,329 579 90 701 658 4,453 811 0
1996 655 228 0 125 711 0 312 0 104 612 487 2,097 921 0
1997 1,216 782 0 0 150 0 538 0 6 0 724 1,807 436 0
1998 548 297 0 117 260 0 1,363 0 188 171 1,251 435 682 0

Table 5. Training patterns(in part)

EEHUE | AAEF | ZolKm | FUAF | FEATF | B4 | A | AAF  AAGHY | AN HE | 2old nAEF | E4 | A=
9 9 18.42 270 2850 0.9 1 74.00 270.00 2850.00 0.49 0.90 0.50
17 11 22.44 5700 14200 0.9 2 181.00 2850.00 7100.00 0.49 0.90 0.75
25 2 4.12 1800 1800 0.9 1 28.00 1800.00 1800.00 0.49 0.90 0.25
35 6 27.55 180 140 0.9 1 0.00 180.00 140.00 0.22 0.90 0.00
82 39 42.43 4650 2500 0.9 3 0.00 1550.00 833.33 0.92 0.90 0.00
85 23 23.87 4150 4650 0.9 3 157.00 1383.33 1550.00 0.96 0.90 0.75
87 10 14.84 7800 6800 0.9 3 11.00 2600.00 2266.67 0.67 0.90 0.25
101 38 89.38 4800 13400 0.6 4 407.00 1200.00 3350.00 0.43 0.60 1.00
130 9 36.21 1350 20 0.6 2 71.00 675.00 10.00 0.25 0.60 0.50
152 14 56.57 1950 3350 0.6 1 238.00 1950.00 3350.00 0.25 0.60 1.00
156 2 0.97 1150 1150 0.6 1 14.00 1150.00 1150.00 2.06 0.60 0.25

237 16 17.83 3500 5500 0.3 2 0.00 1750.00 2750.00 0.90 0.30 0.00
280 22 33.19 11700 9500 0.3 4 0.00 2925.00 2375.00 0.66 0.30 0.00
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Table 6. Variables and parameters for training

Variables
# Input Variables 4
[ [ aus [en 2aw]
Input variables ol | gz DA =78
Output variable A=
Parameters
# Hidden layers 1
# Nodes in HiddenLayer-1 10
# Epochs 5000
Step size for gradient 0.5
Error tolerance 0.01
Table 7 Inter-layer connection weights
Input Layer
Hidden Layer | X}AT 24T |3 dold e A
#1 9% | FEY | AAEF e
Node #1 -29.67 22.35 -12.85 -4.91
Node #2 -29.07 19.21 8.50 -2.92
Node #3 11.08 6.35 22.09 -27.54
Node #4 -0.47 -0.20 -0.38 -1.05
Node #5 -6.17 -7.39 3.14 -8.93
Node #6 17.78 -19.01 19.36 4.75
Node #7 -15.38 1.15 -0.22 3.72
Node #8 32.35 -36.51 6.76 18.02
Node #9 -0.25 21.76 -3.02 -24.51
Node #10 -8.33 0.08 1.37 -7.78
Output Node #1 | Node #2 | Node #3 | Node #4 | Node #5
Output Node 25.30 -19.90 -33.30 0.43 4.32
Output Node #6 | Node #7 | Node #8 | Node #9 | Node #10
Output Node 18.24 8.44 -25.79 17.88 -9.46
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Table 8. Total result of congestion prediction module
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