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Optimal control of traffic signal in “big unit”

ZHU Wen-xing, JIA Lei, YANG Li-cai
( School of Control Science and Engineering Shandong University, Jinan Shandong 250061, China)

Abstract: To overcome the shortcomings of the traditional least traffic signal control unit model in the urban traffic
network, the definition of “big unit” is presented and its geometry model, as well as its phase partition, is also given in
this paper. Based on the optimal model of the “big unit” for minimizing the vehicles average delay, the objective
function and its constraints are obtained. Then the splits of all phases of *“big unit” can be achieved through optimizing
the objective function by using genetic algorithm (GA). The computer simulation shows that after introducing the *big
unit” , the traffic flows in main road direction are improved obviously, while the traffic flows in the secondary road

direction change to only a small degree, and the total vehicles average delay decreases more in comparison with that

without introducing “big unit”.
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0 5|5 (Introduction)
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1 B R ( Model of traffic flows)
1.1 “X0O”HIE X (Definition of “big unit™)
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1.2 “XE0O” K JLAEE (Geometry model of
“big unit” )
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Fig. 1 Geometry model of “big unit”

“KB& " B9 G X 4> ( Phase partition of “big
unit” )
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Fig. 2 Five-phase graph of “big unit”

2  $E#RitE (Computing the index)
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3 % iE A A4k = &l ( Optimal control of
traffic flows)
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3.1 “kBEO” 3XiE 7 A A ( Traffic flows pre-
estimation of “big unit” )
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Fig. 3 Fuzzy reference chart of cycle
3.3 “XKEO”% {5tk B8 RE (Split algorithm of
“big unit” )
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3.3.1 45 A9 A ( Description of split)
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3.3.2 SR{5ILH9E X (Algorithm of split)
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4 HEHHE (Computer simulation)
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Table 1 Traffic flow capacity and vehicles average delay of three independent intersections veh/s
AW 1 2 3 4 5 6 7 8 9 10
XHEEE 2.774  2.832  2.796 2.768 2.731 2.811 2.765 2.719 2.807 2.798
THmE 2.975 3.198 3.004 2.988 2.921 3.156 2.973 2.913 3.089 3.057

ERPOFHIER  19.93 16,78 18.31  20.01  17.77 14.21 15.84 16.28 19.22  18.35
A2 3ABoEL KRB o7 6B A 5T LR
Table 2 Traffic flow capacity and vehicles average delay of “big unit” s/veh
A 1 2 3 4 5 6 7 8 9 10
TR 2.813  2.795 2.822 2.755 2.749 2.824 2.743 2.716 2.814 2.801
TR 3.114  3.225 3.264 3.218 3.209 3.306 3.217 3.206 3.316 3.298
FRPEHIGER 1112 10.33 9.36  12.57 13.31  9.83 10.14 11.32 12.16 10.55

5 #5i&(Conclusion)
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