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Fig. 2. Benefits gained by pedestrian and vehicle
(0 =0.15u, 0 = 0.15u).
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Fig. 3. The probability of a collision.
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Table 3. Equivalent coefficient of different vehicle
types.
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Fig. 4. The difference in collision probability consid-
ering the vehicle types: (a) Af = fum-ven — fS-veh;
(b) Af = fL-veh — fs-veh-

5.2 1T AFHFEEIX A ZEZF AR

7 N AT 5 S AR I T 2 AR AT N0 A0 B 11
HEEAR, MAERFIN AT, 47 AN B0 2 L
FRER, TTREXT B B 1 5B [A] TD A0 42 1 25 i
8] TS P AR R Al ik, AT il 17 F B A 2 g

120201-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I8 % 4 Acta Phys. Sin.

Vol. 64, No. 12 (2015) 120201

P,, P24 T BB G 117 4. Rouphail 2 29
SGRURS RSN W ERCE il dk S @ u O TN 137
SRAT G RRAT IEAT W AT, 43t 0 [N AT A2 o
[F] R 45—60 s; f5 <p U PO KR YR AE A7 T A A 15
AT NS A B KA I TR K20 7E 4050 5. G54 [F
PANAR DRI FE, D T TER AL b 25 B AT N A543 I ]
XoF GERAT N IR, FRATTRY i T S Ry I TR B R
K e(t), %A BT ML R B 1) X 27 AR 56 14 TBOK 2%
L, BIAT NIE B “ZE 1k N7 1B A A 34 S 1 26 A
E(t)Py. TEARTCH, £(¢) BE L (13) R, MEEE
WE S Fros. fERECR N, 17 AHT 20 s M BETR
R0, FRPEAS TH SRR 20 s3LR, 7 AIFUHZE
P EE R, 2R TN 2R I A T ) 394 K T 3 A A O
AR AA B 50 s B, RER PO i
1
£(t) = 1T o 02055
W28 AR P, BN E(1) Py, HEARTURFEA
AR AR RE RS HE S 5 o, 45 SR W 6 TR,
K6 (a)—(d) 2 B 2o T 47 NSEFRE I IE] 20, 30, 40
FN50 s I 5 A fe S A5 I 1R 165 T 1N 2 i S =R
(IR, 45 R, TERPRIR IR 9 AR X 4k, LA
W& p = H/vy =u= L/ve NF, f£ H /v, < L/vc
X3, A7 NSEAG IS K R A v SR i fa e
A 7E H vy > Ljve FIX 3k, 17 NSRRI ] RK
HEEMRMGREER FE L 1) 417 NF

+1. (13)

10

L/v.

)
S
[=2]
oo

2 4 6 8
H/v,

I 6 = H o, AN T 26 10 50 98 5 A )
w = Ljve I, BASEFSI ) 88 K 17 85 4 AUHOK F
SRR T AT AT R — A T 5
Tk AN SRR TR, SEGE AR
WO T RSB A8 D 2) 2447 A 5 Rk 22
YR 1 = H v KT 2R ML T [ = L /o,
i, AT A ST, B S I, 47 A £
AR T 3638 “ZE Ak A7 (E (R 35 S0 HORER, T M
IR, BT R RN = Lo,/
FAT NGB TL B I 0 = H /vy, BTy 3
SONEZE™ A9 0 38 SE0 O R i AR K, TR0 7 7
TBHER B R ik R R R T R b
{6, SEGENKICHEA T AZE S MBS 2K

2.0

1.8
1.6
w

1.4

1.2

1.0

0 20 40 60
t

K5 Sfgim IR0 25 £ (¢) MBI
Fig. 5. Function image of the influence coefficient of

waiting time &£(t).
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Fig. 6. The difference in collision probability considering the waiting time: (a) t = 20's; (b) t = 30 s;

(¢)t=40s; (d) t =50 s.
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Fig. 7. The collision probability considering the heterogeneity of pedestrians: (a) o = 0.01yu; (b) o = 0.05u;

(¢) 0 =0.1y; (d) o = 0.2p.
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Crossing behavior of pedestrians and vehicles at
unsignalized intersection based on dirty faces game’
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Abstract

The conflicts between pedestrians and vehicles at unsignalized intersections are rather dangerous. Besides the
motion features, pedestrians and vehicle drivers also have behavioral features, so modelling the crossing behaviors of
pedestrians and vehicles from the sociological aspect is necessary. Through an in-depth analysis of the interference
mechanism between pedestrians and vehicles at unsignalized intersections, in this paper, a dirty faces game to analyze
the crossing behaviors of pedestrians and vehicles as “rational man” is proposed. The formation process of common
knowledge, the producing mechanism of dominant strategy and the kinetic process of dirty faces game are analyzed.
Under the assumption of probability of the dominant strategy and distribution of crossing times, theoretical derivations
of the benefits gained by pedestrians and vehicles as well as the conflict probability are given. Results show that a
collision is more likely to occur when the theoretical time of pedestrian passing through is closer to that of the vehicle
driver, and this is consistent with the actual situation. Furthermore, the influences of vehicle type, waiting time and

heterogeneity of pedestrians on the conflict probability are also considered.

Keywords: pedestrian crossing, unsignalized intersection, dirty faces game, common knowledge

PACS: 02.50.Le, 89.40.Bb DOI: 10.7498/aps.64.120201

* Project supported by the National Natural Science Foundation of China (Grant No. 61375068) and the MOE (Ministry of
Education in China) Project of Humanities and Social Sciences (Grant Nos. 11YJC630208, 13YJAZH106).

1 Corresponding author. E-mail: wanglu@ahut.edu.cn

120201-11


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.120201

	1引 言
	2人车路口交通干扰的宏观行为与微观动机
	3基于脏脸博弈模型的人车穿越行为 分析
	3.1 行人与车辆穿越行为中的共同知识
	3.2 优势策略产生机理
	3.3 行人和机动车脏脸博弈的动力学过程
	3.4 博弈得益矩阵构造
	Table 1


	4理论分析
	4.1 时间参数的分布假设
	4.2 行人收益的数学期望
	Fig 1
	Table 2

	4.3 车收益的数学期望
	4.4 发生人车冲突的概率

	5结果与分析
	Fig 2
	Fig 3

	5.1 不同车型对人车穿越的影响
	Table 3
	Fig 4

	5.2 行人等待时间对人车穿越的影响
	Fig 5
	Fig 6

	5.3 行人认知差异对人车穿越的影响
	Fig 7


	6结 论
	References
	Abstract

