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The optimization of detector deployment locations for ATIS information

Student : Chung Ju Chuang Advisor : Dr. Jin-Yuan Wang

Department of Transportation Technology and Management

National Chiao Tung University
Abstract

In recent years as Intelligent Transportation Systems (ITS) develop
further, the demand for traffic information increases as well. Among the
subsystems of ITS, Advanced Transportation Information System (ATIS)
demands “Traffic Flow” much, for it can be applied in many ways for a
better supporting of decision making.

Vehicle detectors (VD) in the intersections are responsible for
collecting the data of “Traffic Flow”, and thus, the easiest way to obtain
that is to install numerous VDs, in.every intersection - but this may cost
too much to be possible in practical. Therefore, with limited budget, we
have to choose proper deployment locations of VDs to utilize them
more efficiently.

This research proposes a ‘method to optimize the deployment
locations of VDs through flow reservation equations and fixed turning
rates. After that, deployed VDs are removed gradually in several
removal methods to meet the limitation of budget. Meanwhile, a traffic
flow-estimating algorithm is used for testing the efficiency of each VD
removal method.

The testing results show that the proposed method helps improve
the accuracy and efficiency under limited number of VDs.

Keyword: Vehicle Detector, deployment locations, traffic flow
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25 510 RBEPRERGE2LFTE LS

LIV VY| FERRCR | = AR A B =k
1 20 2975137 | 29712693  99.87%
2 40 2975137 | 2964129.0|  99.63%
3 60 2975137 | 2949550.8]  99.14%
4 80 2975137 | 29203945  98.16%
5 100 2975137 | 2902246.1]  97.55%
6 120 2975137 | 2864164.4]  96.27%
7 140 2975137 | 28314379  95.17%
8 160 2975137 | 2786215.8]  93.65%
9 180 2975137 | 27124324  91.17%
10 200 2975137 | 2655004.8]  89.27%
11 220 2975137 | 25016418  87.11%
12 240 2975137 | 25627830  86.14%
13 260 2975137 ‘|1, 24863220  83.57%
14 280 2975187 . 2405993.3]  80.87%
15 300 = |w2975137 4| 2086166.1  70.12%
16 320 2975137 |  1849940.2|  62.18%
17 340 2975137 | .1722901.8]  57.91%
18 360 2975187 | 1419735.4|  47.72%
19 380 2975137 | 13349440  44.87%
20 400 2975137 | 1193625.0|  40.12%
21 420 2975137 066324.5|  32.48%
22 440 2975137 740809.1]  24.90%
23 460 2975137 528681.8]  17.77%
24 480 2975137 392420.6]  13.19%
25 500 2975137 214507.4 7.21%
26 523 2975137 0.0 0.00%
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LIV VY| FERRCR | = R A El A
1 20 2975137 | 2973054.4]  99.93%
2 40 2975137 | 2969781.8]  99.82%
3 60 2975137 | 29541245  99.29%
4 80 2975137 | 2948360.8]  99.10%
5 100 2975137 | 29195019  98.13%
6 120 2975137 | 28924282  97.22%
7 140 2975137 | 2799862.3]  94.11%
8 160 2975137 | 27540935  92.57%
9 180 2975137 | 2694581.6]  90.57%
10 200 2975137 | 25004825  87.07%
11 220 2975137 | 2518214.6]  84.64%
12 240 2975137 | 24140458  81.14%
13 260 2975137 | 2332534.8]  78.40%
14 280 2975137 |12, 20411580  68.61%
15 300 2975187 | 1905285.0|  64.04%
16 320 2975137 | 16218200  54.51%
17 340 2975137 |- 14411554  48.44%
18 360 2975137 | . 1211960.8]  40.74%
19 380 2975187 11067510  37.20%
20 400 2975137 080498.9]  32.96%
21 420 2975137 7378340  24.80%
22 440 2975137 4936107  16.59%
23 460 2975137 330041.2]  11.09%
24 480 2975137 235035.8 7.90%
25 500 2975137 104129.8 3.50%
26 523 2975137 0.0 0.00%
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L7 R SMAMEEF G LT SR

LIV VY| FERRCR | = AR A B =k
1 20 2975137 | 27665741 = 92.99%
2 40 2975137 | 2542065.6]  85.44%
3 60 2975137 | 24692517  83.00%
4 80 2975137 | 2488725.4|  83.65%
5 100 2975137 | 2170495.2|  72.95%
6 120 2975137 | 2153167.4]  72.37%
7 140 2975137 | 19706489  66.24%
8 160 2975137 | 18010489  60.54%
9 180 2975137 | 1653897.9]  55.59%
10 200 2975137 | 1572668.0|  52.86%
11 220 2975137 | 1628099.4]  54.72%
12 240 2075137 | 1364734.6|  45.87%
13 260 2975137 | 1304516.7|  43.85%
14 280 2975137 |+, 1090276.3|  36.65%
15 300 2075187 .. 1035607.1]  34.81%
16 320 = |p2975137 4| +1003886.5  33.74%
17 340 2975137 878863.8]  29.54%
18 360 | 2975137 6885185  23.14%
19 380 2975137 632397.7]  21.26%
20 400 2975137 501800.8]  19.89%
21 420 2975137 553538.2|  18.61%
22 440 2975137 3449347  11.59%
23 460 2975137 179876.1 6.05%
24 480 2975137 90344.0 3.04%
25 500 2975137 105059.9 3.53%
26 523 2975137 0.0 0.00%
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28 W AMAMEETF G LT SR

S| FREE | R | A | ek
1 20 2975137 | 2961834.9]  99.55%
2 40 2975137 | 2858256.0  96.07%
3 60 2975137 | 2746496.6]  92.31%
4 80 2975137 | 2659711.3]  89.40%
5 100 2975137 | 25362810  85.25%
6 120 2975137 | 23834005  80.11%
7 140 2975137 | 22428528  75.39%
8 160 2975137 | 20793381  69.89%
9 180 2975137 | 19768218  66.44%
10 200 2975137 | 19370555  65.11%
1 220 2975137 | 18782936  63.13%
12 240 2975137 | 16756739  56.32%
13 260 2975137 | 1563345.3|  52.55%
14 280 2975137 |+, 1504401.2]  50.57%
15 300 2075187 |». 1425188.6]  47.90%
16 320 2975137 /| +1183398.6|  39.78%
17 340 2075187 | 11434139  38.43%
18 360 2975137 | 1030039.8]  34.62%
19 380 2975137 975144.1]  32.78%
20 400 2975137 933281.2]  31.37%
21 420 2975137 823001.9]  27.66%
22 440 2975137 685297.8]  23.03%
23 460 2975137 6723942  22.60%
24 480 2975137 490176.5|  16.48%
25 500 2975137 201502.2 6.77%
26 523 2975137 0.0 0.00%
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2O APR £ N2 R S

LIV IV 1 LEIVE 2 LIV 3 LI 4
1 99.87% 99.93% 92.99% 99.55%
2 99.63% 99.82% 85.44% 96.07%
3 99.14% 99.29% 83.00% 92.31%
4 98.16% 99.10% 83.65% 89.40%
5 97.55% 98.13% 72.95% 85.25%
6 96.27% 97.22% 72.37% 80.11%
7 95.17% 94.11% 66.24% 75.39%
8 93.65% 92.57% 60.54% 69.89%
9 91.17% 90.57% 55.59% 66.44%
10 89.27% 87.07% 52.86% 65.11%
11 87.11% 84.64% 54.72% 63.13%
12 86.14% 81.14% 45.87% 56.32%
13 83.57% 78.40% 43.85% 52.55%
14 80.87% 68.61% 36.65% 50.57%
15 70.12% 64.04% 34.81% 47.90%
16 62.18% 54.51% 33.74% 39.78%
17 57.91% 48.44% 29.54% 38.43%
18 47.72% 40:74% 23.14% 34.62%
19 44.87% 37.20% 21.26% 32.78%
20 40.12% 32.96% 19.89% 31.37%
21 32.48% 24.80% 18.61% 27.66%
22 24.90% 16.59% 11.59% 23.03%
23 17.77% 11.09% 6.05% 22.60%
24 13.19% 7.90% 3.04% 16.48%
25 7.21% 3.50% 3.53% 6.77%
26 0.00% 0.00% 0.00% 0.00%
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