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Traffic signal control model based on queue management in
high-density network

HU Xiao-jian, WANG Wei, LU Jian
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Abstract: To improve the traffic management in a high-density network, we propose a distributed traffic signal control
model to manage the queues in the intersections, based on the characteristics of high-density network. This model min-
imizes the average travel delay and the average queue ratio under the constraints on the queue dissipation and the signal
control parameters. In addition, to avoid queue spillbacks, a high-priority queue spillback constraint is built. Simulation
results illustrate the improvement of the traffic travel efficiency in high-density networks, and the effective avoidance of

queue spillbacks.
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Fig. 1 Controlling regional network structure mode
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Fig. 2 The typical intersection’s signal phase diagram
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Fig. 3 High-density network’s traffic model
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Table 1 The analysis of two control mode in high-density network applications

VRN 7 = 600 800 1000 1200
SEATE 2 5 veh SERPER 10027 13352 16681 19956
A .

A 10188 13532 16950 20247
SPH AT I EHWE%U 226.65 23523 24452 255.58
AT 19149 196.61  207.58  221.49
V8 AT (kmeh— 1) SERES] 2713 2601 2513 24.03
AT EEH 32,14 3128 29.63 2774

N H NEakH
S GE RIS /s iﬁﬂfmﬁﬂ 109.87 118.38 127.49 138.52
AAEREEH 7451 7956 9039 104.37

P Fi b 2 060 5 B 42 X 38 PN T8 AT 2 A
Ko HATE ] P HAT S L SEGEE]. fR1m]
S, v T B T (1) 0 A DX A 5 4 R AR g
5 k2 R T I ) L R R
SR AT Al A DX 3 P AT 2 A T 8 0 7 i £
T, ZEA T3 AT I AR B T 15.01%, ZE5N3)
AT T T HE S T 17.97%, ZE5057- 34 AT SE R %
129.42%. 158 RIS LR A A
W 11 A X A 5 s RS 20 ] DA BRARA | 43
P A2 3 Ff 25 T, B v % N A X I AT 0%,
5 55 I Y 1) 3 A 2 X A 5 e R 2R e B U )

RAEFLATBANE, 225258 W A T I 4ol

BB AN, L8 PN AL B AN AZ T & 41200 veh/h
(AR DL T, 5 I 4 i 0 i 09 v H B T A2 ST HEBA
K K3 Bl A8 O S B T AE
55 855 T (4] 3 A X3 A7 42 A 2R 4 1l 1) % D
T AR T T P I HERA v Bl s/ I 45 ) E b,
DL HA A BUMAE XA 2 TRl HEBA [RIR 20 3R,
DRI T BRI e A
5 4518 (Conclusion)

FH T i 2 R i ) AT A X B e A S (AR



1698 oW s N M

07 %

TEL AR A, A8 S R R HE BA KK 2 5% Wiy 1A AT X
VAT DA, 38 b1 et P I 10 23 A1 2K X
S IR R, AR R AT RE I ) S2E 3% 5 /N AT
AR B d NP S T E RE, L T 2 H AR
P pR B LR AR 5 PRI B B 2 e . o, S8
N a2 (B wWE A= R A v il e B
[ P9 2 1) B Y, A7 252 0 4% AR A HE A . 1k
A1, BEORT v I P oy 3 AR A IR, 51 % Bl
A OISR, $R H BAT s L e R aE X m
Z 18] PRI HEBR RIS LR

Py ELAG R, A8 e 5 R A AT T B R A
S v B [T INS, HAAT I I P25 H A7 30 P88 S 35 i 1)
SEARRR R AL TR N T L SRR WA
RS A A, AT FE I [ S 4% B /N AT 2
FEBA o Ll dpe /M D 2250 H AR, SR LA 25 A28 X
AR I 22 B, 8 G 1 HEBA IR ISR, B T4
vy A T O 1 DX PR EA T R

£ % C#k(References):

[1] LANGDON P. A Better Place to Live: Reshaping the American Sub-
urb[M]. Massachusetts: University of Massachusetts Press, 1997.

[2] SADAYOSBIM, YUKINORI K. Self-organized control of traffic sig-
nals through genetic reinforcement learning[C] //Intelligent Vehicles
'93 Symposium. Piscataway: IEEE, 1993: 113 — 118.

[3] SADAYOSBI M, YUKINORI K. Genetic reinforcement learning for
cooperative traffic signal control[C] //Proceedings of the First IEEE
Conference on Evolutionary Computation. Piscataway: IEEE, 1994,
1: 223 - 228.

[4] LIM S, HAFAM J, PRYOR L, et al. A cooperative intelligent system
for urban traffic problems[C] //Proceedings of the 1996 IEEE Inter-
national Symposium on Intelligent Control. New York: IEEE, 1996:
162 - 167.

[S] OUHT, ZHANG, W D, ZHANG W J, et al. Urban traffic multi-agent
system based on rmm and bayesian learning[C] //Proceedings of the
American Control Conference. Danvers: American Autom Control
Council, 2000: 2782 — 2783.

[6] 7RI %, b 5 . ik T 2 80 e AR (¥ 308 i A 3 44 1) 3R 4 TR 48
WL BT A8 R 24 4], 2002, 26(5): 47 - 50.
(CHENG Xiangjun, YANG Zhaoxia. An approach to urban traffic
control system based on multi-agent technology[J]. Journal of North-
ern Jiaotong University, 2002, 26(5): 47 — 50.)

[71 LIU X M, WANG F Y. Study of city area traffic coordination control
on the basis of agent[C] //IEEE 5th International Conference on In-
telligent Transportation Systems. Singapore: IEEE, 2000: 758 — 761.

[8] CHENR S, CHEN D K, LIN S Y. ACTAM: cooperative multi-agent
system architecture for urban traffic signal control[C] //IEJCE Trans-
actions an Information and System. Japan: Inst Electron Inf & Com-
mun Eng, 2005, E88-D(1): 119 — 126.

[91 HONG K L. A novel traffic signal control formulation[J]. Transporta-
tion Research, Part A, 1999, 33A(6): 433 —448.

[10] HONG KL, CHANG E, CHAN Y CH. Dynamic network traffic con-
trol[J]. Transportation Research Part A, 2001, 35A(8): 721 — 744.

[11] LAURA M M. Macroscopic modeling and identification of freeway
traffic flow[D]. Berkeley: University of California, 2004.

[12] B4, E5HE, IR, 55 25T CTM-RHA I T 20 8 15 5 4 4%
[T, EREE AR 2243, 2006, 36(11): 1232 - 1236.

(ZENG lJiangin, WANG lJiajie, TANG Liang, et al. CTM-RH based
line control for urban traffic lights[J]. Journal of University of Science
and Technology of China, 2006, 36(11): 1232 — 1236.)

[13] GU X J. Multi-criteria signal timing control strategies for critical in-
tersections[D]. Miami: University of Miami, 2005.

[14] ROBENTSON D I. Research on the transyt and scoot methods of
signal coordination[J]. ITE Journal, 1986, 56(1): 36 — 40.

[15] CASTLE D E, BONNIVILLE J W. Platoon dispersion over long road
links[J]. Transportation Research Record, 1985, 1021: 36 — 44.

[16] AXHAUSEN K W, KORLING H G. Some measurements of robert-
son’s platoon dispersion factor[J]. Transportation Research Record,
1987, 1112: 71 - 77.

[17] GODFREY C O, BABU V B. New Optimization Techniques in Engi-
neering[M]. Germany: Springer, 2004: 219 — 239.

[18] i FF A R 7 RES: S LR TS [D). EER: iK%, 2006.
(LEI Kaiyou. Research on particle swarm optimization and its appli-
cation[D]. Chongqing: Southwest University, 2006.)

[19] CHARNES A, COOPER W W, FERGUSON R. Optimal estimation
of executive compensation by linear programming[J]. Management
Science, 1955, 1(1): 138 — 151.

[20] DEB K. An efficient constraint handling method for genetic algo-
rithms[J]. Computer Methods in Applied Mechanics and Engineer-
ing, 2000, 186(2/4): 311 —338.

Y A~

IR (1981—), 55, [k, WP [ 4 i A AR S 4Rl L AL
il 72 4=, E-mail: huxiaojian@seu.edu.cn;

E M (1959—), B, HER, W AE I, BFIUT ) N AS il s
FUKI 5

Bi B (19720, W, B, WA B0, WS N AT 24

LR AS I s



