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Abstract: Green-Waved traffic control is one of the most efficient strategies in allowing continuous traffic from
major directions flow over multiple intersections to improve urban transportation efficiency. When the number of
traffic lights scales up, traditional centralized control suffers a bottleneck in both communication and computation.
Decentralized control is potentially inefficient when local traffic lights only gain very limited observations to the
whole network. This paper proposes a decentralized, multi-agent based schema to adaptively control massive traffic
lights, which promotes the effects of green-wave. The key is that agents use the prospection of local state one time
ahead as evidence to support decisions. Noting that only the traffic from the adjacent intersections affect the next
state of a given intersection, the study models the interactions as decentralized agents to cooperatively coordinate
each intersection by using decision theoretical models. This paper presents the algorithm and simulation results to
prove the feasibility of the approach to massive urban transportation system.

Key words:  multi-agent system; green-waved effect; traffic light control; decentralized coordination
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Fig.1 Graph model of urban traffic network
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Fig.2 Multi-Agent based traffic light coordination model
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Fig.4 Illustration of four conflict-free phases in traditional traffic control method
K4 17 AT IR 4 PG b 5 AR AL 7 4]
FRATILAL T 3 Tl A (7] (149 A G0 PR 250 A Uk S pe) vy A7 4
(1) A3 IE b v EAR D IR AT 4200, LU e R0 1 5
(2)  AE I TR 19 206 mP R0 K N P 8 T A 0, A N R i ) R 5

© HEBEERAET hipd/ www, jos. org. cn



»

M FIRT B A AR SR SRR o A KPRl 4 ) Bk 2943

(3) WA K RIE A TE e 104 25 2030 08T 4 B 190 296 ) 22 0, LA 2 0 2 e 220 B o 2% 11 249 I )

H - 2 A B 11 T B B (R3S AT I 1) 20 0 10 A, DR, 3R 1 958 A8 38 kT 3 Cyele=10.

FEES 1 S B ATAEE P B B TR (IS AT R BT 0 H AR 0 AR SR AL TEAR B0 T B4
PN 5x5 A 66 TE e 94 2% m () S 45 SR AET S(a) T 7. AP o AT DU HR AT FR AR B TEAT SRS (S #2236 AT
LIOMGEA) 2 3 %A A2 S8 AT 456 10 A A5 1, DA T A 24 0 4 9% S/ 1R I T DAL 0k, B8 JOA T SRS ) DAAE ZE AR D i 7 7

®RoundRobin ®RoundRobin
B CoordinateIntelligent 8 CoordinateIntelligent
300 250
z 250 T Z 200
g 200 I 2
o 150 | I &
£ £ 100
S 100 e
S s0 L W0
0 0-
1 2 1 2 3 4 5
Sample vehicle’s ID Sample vehicle’s ID
(a) (b)
®RoundRobin ® RoundRobin
B Coordinatelntelligent @ Coordinatelntelligent
250 250
2 200 ] Z 200
o ()
£ 150 I £ 150
o0 on
£ 100 [T £ 100
o [
3 3
g 507 & 504
0 0
1 2 3 4 5
Sample vehicle’s ID Sample vehicle’s ID
() (@)
= RoundRobin ®RoundRobin
@ Coordinatelntelligent @ Coordinatelntelligent
300 250
@ 250 T T T * T T @ 200 T T
o o
£ 200 £ o150 7o 1]
e 150 + o0
£ £ 100
S 100 5
g 50 A 50
0 0-
1 2 3 4 5 1 2 3 4 5
Sample vehicle’s ID Sample vehicle’s ID
(e) ®

Fig.5 Experimental results
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