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1o
1
Tab.1 The chain change of pedestrian—vehicle volume during the straight green light period
1 2 3 4 5 6 7 8 9 10
v,/ 1 2 3 4 5 6 7 8 9 10
v,/ 10 10 10 10 10 10 10 10 10 10
R 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
Ty 1 1 1 1 1 1 1 1 1 1
Dy, 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
T, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dy 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dy, 1.00 1.00 1.00 0.83 0.67 0.56 0.48 0.42 0.37 0.33
Ty -0.31 -0.39 -0.47 -0.55 -0.63 -0.71 -0.79 -0.87 -0.94 -1.02
Dy, 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
k -1 -2 -2 -2 -3 -3 -3 -4 -4 -4
11 12 13 14 15 16 17 18 19 20
V,/ 4 4 4 4 4 4 4 4 4 4
V,/ 8 9 10 11 12 13 14 15 16 17
R 0.50 0.44 0.40 0.36 0.33 0.31 0.29 0.27 0.25 0.24
Ty 1 1 1 1 1 1 1 1 1 1
Dy, 0.50 0.44 0.40 0.36 0.33 0.31 0.29 0.27 0.25 0.24
T, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dy, 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ty 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dy, 0.67 0.75 0.83 0.92 1.00 1.00 1.17 1.25 1.33 1.42
Ty -0.55 -0.55 -0.55 -0.55 -0.55 -0.55 -0.55 -0.55 -0.55 -0.55
Dy, 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
k -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
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1
21 22 23 24 25 26 27 28 29 30
V,/ 6 7 8 9 10 11 12 13 14 15
V,/ 11 12 13 14 15 16 17 18 19 20
R 0.55 0.58 0.62 0.64 0.67 0.69 0.71 0.72 0.74 0.75
Ty 1 1 1 1 1 1 1 1 1 1
Dy, 0.55 0.58 0.62 0.64 0.67 0.69 0.71 0.72 0.74 0.75
T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dy, 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ty 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dy, 0.61 0.57 0.54 0.52 0.50 0.48 0.47 0.46 0.45 0.44
Ty -0.71 -0.79 -0.87 -0.94 -1.02 -1.10 -1.18 -1.26 -1.34 -1.42
Dy, 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
k -3 -3 -4 -4 -4 -5 -5 -5 -6 -6
, 1 , 1,
, L,
| B 1~10, , ;
11~20, , 21~30,
)
1 R, Ty, Dy,
k, T, Ds,
( ) ),
(D 2,
2
Tab.2 Transposed chain matrix of pedestrian—vehicle game during the straight green light period
1 2 3 4 5 6 7 8 9 10
un 1.30 1.60 1.90 2.20 2.50 2.80 3.10 3.40 3.70 4.00
Ui 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Us 2.00 2.00 2.00 1.67 1.33 1.11 0.95 0.83 0.74 0.67
Un 1.69 1.61 1.53 1.45 1.37 1.29 1.21 1.13 1.06 0.98
11 12 13 14 15 16 17 18 19 20
un 2.50 2.33 2.20 2.09 2.00 1.92 1.86 1.80 1.75 1.71
Ui 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
s 1.33 1.50 1.67 1.83 2.00 2.00 2.33 2.50 2.67 2.83
Uxn 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45 1.45
21 22 23 24 25 26 27 28 29 30
un 2.64 275 2.85 2.93 3.00 3.06 3.12 3.17 3.21 3.25
Ui 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Uy 1.22 1.14 1.08 1.04 1.00 0.97 0.94 0.92 0.90 0.89
Uy 1.29 1.21 1.13 1.06 0.98 0.90 0.82 0.74 0.66 0.58
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Analysis on Pedestrian—Vehicle Traffic Game at Signal Intersection

Qin Peng', Wang Zheng',Shan Xiaofang®,Zhao Zuju’

(1.College of Transport and Communication , Shanghai Maritime University, Shanghai 201306, China;
2. College of Economic and Management,Tongji University, Shanghai 200092,China; 3. College of

Business and Administration,Guizhou University of Finance and Economics,Guizhou 550020,China)

Abstract ; Signal intersection is the location where traffic accidents happen often. To guide pedestrians and vehi-
cles to cross intersections in an orderly and secure way, this paper introduces the game theory to analyze the
game of pedestrians and vehicles. By using game theory and according to the pedestrian—vehicle ratio under dif-
ferent conditions, it establishes a chain game matrix to explore feasible strategy combinations, and probes into
the balanced strategy combination for the intersection participants, which can provide suggestions for regularizing
the traffic order. Results show that when volume of straight traffic flow is slow and fixed, the possibility of
pedestrian running a red light would be on a faster trend with the increase of pedestrian—vehicle ratio; and the
trend will be slower with the increase of pedestrian—vehicle ratio when the straight flow is rising.

Key words: game theory;equilibrium strategy combination ;pedestrian—vehicle ratio;chain game matrix ;inter-

section safety ;signal intersection
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