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Optimization control of urban intersection based on vehicle flow cost model

SONG Chun-yue', WANG Hui?, LI Ping'
(1.Institute of Industrial Process Control, Zhejiang University , Hangzhou Zhejiang 310027, China;
2. Institute of Systems Engineering, Zhejiang University , Hangzhou Zhejiang 310027, China)

Abstract: From the point of view of control theory, the urban intersection signal optimization involving stochastic break-

down is dealt with. Based on the nature of urban intersection and borrowing the idea of optimal production control, a new vehicle

flow cost model of road is initiated, with the consideration of the stochastic breakdown at the intersection. Since the system is

characterized by multi-horizon and unreliability , which makes it a hierarchical framework, a hierarchical control policy is con-

structed based on the horizon. Consequently, the optimal control policy of urban intersection signal is gotten. The simulation

shows that the model is practical, powerful and promising.
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2 X &R (System description)
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2.1 FE 550757 #2(Dynamic equations of the system)
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AR Y B OMIARNL. B T AT BE e M AR SR
A, 218 S8 3043 28 438 o 38 22 A BE DL fee K i
BERMALER,5IA u, € = HHL 418 b yAT
BIMEFRTREE . B BRI ENFEE, RIPL
XHOAUT=ZMRE: )2—FXF-EELTY
R, U R AR ERRMBAERITY; i)
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3.2 ARITEMRE (Switch level of the signal)
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4 {HEEH(Simulation examples)

H B M AR Y A58 B D 5 F: AR1L n
=2,p = 0.9, HBEHEOMNAEHMRE, Bl o € E
= 10,1}, RESHK 0, = 0, = 0.15,1 = 0.1,
Aot = 0.2, RIXTE R BBt [A] Py & AH AL 4 1B ) E IR
EHE, Bz =0.63,2, = 0.47. SEAREMPIIEIRE
X(0), fEiK[R) e B O 12 B 4T T S 2 47
B, R 1 A0 TR RS RS T A 1 8
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FHEMFRE LR A — AN FRE R /DT
(1 2,3), FRE K E G H ZAT R BBt BEAT DI ;
LA F T B ER LB /NET (] 4,5), B4
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B U EEREEMFLAM IR MK
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A1 AR
Table 1 Results of simulation
FIF (0 0 ¢ ¢ € ¢ T,
-2.0 -1.5 05 30 0.6 30 0.8
-1.5 0.0 0.5 3.0 1.0 3.0 1.40
-1.5 0.5 05 30 1.0 3.0 1.8

0.0 00 1.0 30 1.0 30 0.55
0.5 0.2 1.0 30 1.0 3.0 0.45

w»n AW N -

5 #Z5it(Conclusion)
VE 3 M B 0 ZE 432 B A Y £ OR35S AT

SR T BLTSRAT B 42 i[RI AL, 408 23 R R AL Bk
WA A8 [E VI , 58 1 52 B 125 th SRS S AR Ak 4 1
R, KPR O AT EE TS m
M A A BRI SR A1 00 22 B B3R, {575 B 1 30 A
BE T TR0 ARG RRY, AR E T T8
B PP, B 5E 7 (8 1 SE G . LA B A0 358 3 1R
AR NT BT i B AR IZ iR R H Ao Bt
R, BRSNS PIE ARG E R, A SUE X 5 HE
THERAHE, AR R 5| ERER.
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