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Regional traffic control strategy optimization method based on H-SVMs

WANG Yuan, YANG Zhao-sheng,GUAN Qing, YANG Chao
(College of Transportation, Jilin University, Changchun 130022, China)

Abstract: Some indexes for evaluating the regional traffic condition were proposed. On the basis of

there indexes a regional traffic control strategy optimization method based on the hierarchical support

vector machine(H-SVM) was suggested and two optimized structures of H-SVM were designed. The

simulations were performed on the platform of VISSIM 4. 2 and Matlab 7. 01 to test the proposed

method. The results show that the optimization method based on the combined binary tree SVM could

efficiently and accurately respond to the practical time-varying traffic flow.

Key words: engineering of communications and transportation system; hierarchical support vector

machine(H-SVM) ;regional traffic control strategy;optimization;simulation
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Table 2 Weighted average speed and saturation degree of learning samples
i i) B AT 143 A i TINACF- ¥4 8 Pt i) B AT Y43 4 i AP 35 8
0—600 0.097 41. 37 6000— 6600 0.537 36. 37
600—1200 0.211 40, 24 6600— 7200 0.580 36. 21
1200—1800 0. 246 39.03 7200—7800 0. 609 35.51
1800—2400 0.292 38.93 7800— 8400 0. 661 35.2
2400— 3000 0.308 38.61 8400—9000 0. 704 34. 46
3000—3600 0.363 38.36 9000—9600 0.729 34.17
3600—4200 0.410 38.22 9600—10200 0.765 32.28
42004800 0. 424 37.65 10200—10800 0.783 29. 85
4800—5400 0. 460 37.32 10800—11400 0.807 27.28
5400— 6000 0.513 37.44 11400—12000 0. 820 24.55
Fz 3 IIEAFARHY AN A E B AN N A F 1 i 0
Table 3 Weighted average speed and saturation degree of testing samples
i i) B TN 159 4 i JaE TSP 35 2 I i) B TP 189 4 i JE T 1) 338
0—600 0.116 40. 29 3000—3600 0.615 35.08
600— 1200 0. 304 38.30 3600—4200 0. 685 33.40
1200—1800 0.385 38.10 4200 — 4800 0. 754 31.18
1800—2400 0.478 36.52 4800—5400 0.801 27. 40
2400—3000 0.528 36. 65 5400—6000 0.902 25.03
4 FAEAZTEEHRETHE G KRB
Table 4 Optimum traffic control strategies for different traffic conditions
Jrs i i Bt JINACF- 135 4 i TR 1) 338 J Pl 5 X P 2 A
1 0—600 0. 097 41.37 J% N7 45 LYY
2 600—1200 0.211 40. 24 J% N7 45 LYY
3 1200—1800 0.246 39.03 SR 7 45 LYY
4 1800 — 2400 0.292 38.93 J% N7 45 LYY
5 2400 — 3000 0. 308 38.61 J% N7 45 LYY
6 3000—3600 0.363 38.36 SRR 45 1l CYY
7 3600—4200 0.410 38.22 SR N7 45 il LYY
8 4200—4800 0.424 37. 65 R 4 3] CY
9 4800—5400 0. 460 37.32 ERrAvELE ] T 5
10 5400—6000 0.513 37. 44 ERrAvECL | Tl 45
11 6000— 6600 0.537 36. 37 F 3 I 95 [OEEH
12 6600— 7200 0. 580 36. 21 F 3 I 95 [OEEH
13 7200—7800 0. 609 35.51 1 3 R 4% il T 5
14 7800 — 8400 0.661 35.2 [ 5 e A 42 41 o
15 8400—9000 0.704 34. 46 [ 5 e A 42 11 o
16 9000—9600 0.729 34.17 [ 5 e 42 41 LY
17 9600— 10200 0. 765 32.28 [ 5 e P 42 41 LY
18 10200— 10800 0.783 29. 85 [ 2 P, B 42 CY
19 10800 — 11400 0. 807 27.28 [ 5 e A 42 11 o
20 11400—12000 0. 820 24.55 [ 2 P, B 42 CYY
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Fig. 6 Average delay for learning samples
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Fig.7 Average stops for learning samples
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Fig. 8 Average queue length for learning samples
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Fig.9 Average travel time for learning samples
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Table 5 Output control strategy based on binary tree SVM and combined binary tree SVM
MR Z R SVM 4y K2 MR SVM 4y K2
FE e B JNECF- 2 JNECF- 3 . A3 I3 .
R - i P 2T R - 1l 3k il 2 T

1 0—600 0.116 40. 29 SR 5 1] R 0.116 40. 29 SR £ 1] B

2 600—1200  0.304 38.30 SRR £ ] 5 0.304 38. 30 TR 37 LIy}

3 1200—1800  0.385 38.10 R 7 4 ] s 0.385 38.1 SR £ 1] B

4 1800—2400  0.478 36.52 R O 47 A B 0.478 36. 52 3 R 4 [LaE

5 2400—3000  0.528 36. 65 EpravECy ] [EEH 0.528 36. 65 3 A T 4%

6 3000—3600  0.615 35.08 EpravECy 4 0.615 35.08 ERrIvE ] T 4%

7 3600—4200  0.685 33.40 [ 7 I A 47 o) R 0.685 33.40 f 5 I F 47 i) B

8 4200—4800  0.754 31.18 13 o7 42 1 [EEH 0.754 31.18 I8 7 T g 42 o LIy}

9 4800—5400  0.801 27.40 I 72 e i 4 o S 0. 801 27. 40 I 7 e o 42 ol Liy=y

10 5400—6000  0.902 25.03 [ 7 I A 47 o s 0.902 25.03 ] 5 I 4% o B
A Qﬂ: 1 2000,1727.101-111.
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