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Research on the Decision Model of Bus Arrival Considering the
Influence of Non—-Motorized Vehicles

Su Canhang,Gao Shenghan,Guo Jiangang, Liao Feiyu
(College of Transportation and Civil Engineering, Fujian Agriculture and Forestry University, Fuzhou 350000, China)

Abstract:In order to study the conflict relationship between buses and non-—motorized vehicles in linear bus
stops and the upstream area, two typical linear bus stops in downtown Fuzhou were selected, and drones were
used to obtain the trajectory of buses entering the station and non—motor vehicles and extract the actual location
of the bus lane change point. Combining the full-information static non—cooperative game with the cellular au-
tomata simulation model, exploring the Nash equilibrium value of the conflicting parties, and improving the cel-
lular automata’s lane changing rules, the paper proposes an improved element based on the full —information
static non—cooperative game The cellular automata model was used to simulate the traffic flow operation state
when the bus occupied the non—-motorized lane and stops. Taking the spatial distribution ratio of lane changing
points as the verification index, the verification results show that the error between the simulation value and the
actual value is less than 8%. It shows that the improved cellular automata simulation model can better reflect the
actual operation of traffic flow. Taking the probability of a short—distance bus lane change as an indicator, the
simulation results show that the probability of a short—distance bus lane changing is positively correlated with the

traffic volume of non—motor vehicles.

5 H 85 :2021-07-09
HEWH WK ARE AL T H (51608123)



51

PRI, 55 < 7 B AR HL Sl 42 5 R Y 2> 58 4 1l e SRS T T 5 83

Key words: non-—cooperative game; Nash equilibrium; cellular automata; public transportation vehicle; forced

lane change

Citation format:SU C H,GAO S H,GUO J G,et al. Research on the decision model of bus arrival considering
the influence of non—motorized vehicles|J]. Journal of East China Jiaotong University,2022,39(1) . 82-88.

OB TR 18 1 R TP AR P R B Yk
AT, X Rl A7 O AN AR I A S U Y 18
i, EHAENARRIT B E AL FESENS 2
[ FF e T P, A4 I AENL 8 423 2F
AR I, 22 A5 J7 B AR AL 8 4 i L RE 4 4 4
el S AR HLsh 42 1E AT Bl A 5 S HL8h 4R
EATRE N R A bR AR R e R BETE
BT B S ERE I | BV W) Bl 1 N1 D RU NI i

IR 46 T8 PR SRERE R A4 BF 50 3 A vh A TR
S U 2 ) 2 AR R A AR AR AL 3
FRE I 2 253y o 8 R iR > X ALK
SIS RO i AR O e AR i S LA
T v 0 R D i R (EL A BP i ) 25 g A
5K A i 3 ST SR A TR S [ e SRR Al A
TR THS A A S A S ST A DG R o 5 T B A
TSI T BHAS 15 50 0l BRI 2 28 42 0 55 4 25 A2 i Y
BTN, R I TC I B Sh AT BUAIE 5 20 5 47 o il
USRS RN BN IR RS S SO S |
RORBIRE I, SE L T R T IR AR A T
SR LR i e i o <A W LR € /AN S S
B /N A S SR i 4 E (1 BLIP-SCP A8 R
B % 5 S5 I PR R e 7 1, i ) — o 6 T i o 45
SR PR NS SR ST RS R  FAR R D

Conflict—free zone (A)

BB /N N LY R NG e AR
T BP A28 0 25 1) 2 52 3 il T R SRR

RO IOV SIS R R SRS T EIONE S 4
SEAE B — BT (R E /N ) Z 18] B 4 T8 T
G IR F AR AT Z (B (AR, X2
A A PSR AR U ST A D JE R AR HLBh
L AL SRS BT e S AU N E
I B 5 22 S AN 2 8] (A B R o3 B gl
7 o AT BRS B SCR AR I ME

1 HEXRE

VPR M T 2 N E T AENL ) AR B A
S /N R I DR VAR R R ok B S N
80 m, T8 [ AN 4y JiE B X, TC M B A T RS R, 7E R
ORI TR H O 4 17:50—18:50 #E4T 6 AAL
sk, % ERALE SRS M o 2R A TE
ML 438 5 A 4208, ODCR A e A I 4258
AEHL3h L 38 W 2% G 18 G s AT B O AR BOR 4R
Xk a1 s,

P AT AL I8 BR R TRACKER H, $2 1
WA GAENL B R E B Xl B s T
WAL BE GOSN A ZE Bl UL AT B, LA 3 m o —
DX ) 47 490 38 A5 A7 B AT GETT A M, IR A M v e s 3
INE R EAE R

Central divider

Inside lane

Machine non—dividing line Outer lane

Non-motorized lane

Game lane change zone (B) Bus stop area (C) Game lane change zone (D)  Conflict—free zone (E)

1 HARREREE
Fig.1 Schematic diagram of the study area



84 LS N 1T NI S

2022 4F

2 EFREEEES

2.1 {EZEHiE Y aE A BE

NG o B 7 B v A T el I R BR
NAEH G LA RARSE A J5 7 AR WL S 4 F A HAx 4240
B MR I ST OR A AT Bl BIVRS ) 32 B K sk JiE
N0, AZFEARYLB 45 Al e A LR BRI A 587
A5 AL S) 4 AT R EOE R (K 1),

TEABE R A A ARl i B T B X
4 e X B A A AR AR LB i, A s A 5
LB AT BiE TR, A H S IR J7
FEWLBh 4 MMM S 5, PIE Z X T ol
whp AU IR, R A B SRS MR
FLAZ MR Jo=(R,H), i R Rom AT
[ A7 40, H 3RS el ol 3 {5 AL IR AR LB 45, 5K
W Xof N7 ) HE 38 93 500 Ry F ey AR AL B 4F 4 SR I 4
Jo=(L, D), Hor L 375 o) 7645 38 48 4 sl i od 1
D 7R DR 45 AR A, SR S R AR b, A
bao BT FAENLB A2 AU £ 20 S T @, 1 g, R
7, WAL AR B 2 22 4 S AR HL Bl 42 2 18] 9 3R
bl CNUUE

x1 RXEGHENHEF EXFKEER
Tab.1 The game profit matrix of Bus G and non—
motorized Vehicle F

Strategy L D
R (Qu,f[n) (0127(]12)
H (0217(]21) (Ozzﬂ]zz)

WA G SIS G F B B AR EHN E
%ﬂ EFD i+%:ﬁu—F

(1)

{f

2.2 HRiE W R
VA ZZ e Ry F b R 8, LYY 25 Bk 5% g

g ARAT B 2 4 MRS BTy =X Hd il i 42 4 )
1) R 5 A il i 2 A M| FH BT TR 25 R BIOR i 50
P AE 22 A i B A b a0 A 19 2 PR AR A R Y I T
Wi . Wt R R
Q=wJ+w,T (2)
AP Q ARl 5 IR NS 50 0 10X B3k
3% R T o8 S TR 23815 1Y B R £ 5 0,
w, 7 B E AW AR 5 RS A R AR
B X8 AN [] R A 1 25 ik 5% BTGB OR 19 %2 A s
N T @ N I ' R (R
w+w,=1 ‘
O<w <1 (3)
O<wy<1 J
rxp e liss J, EENAZEG H5AENLSNEF
WA 22 [) 1) B g R A i, P 22 () A B B e /N2
SRR RS AR L, 522 4 I B 1Y 1F 25 (8 80K, 3ROR & 2 Il
T B BT B R AR T, 35 D S BRA T B s ] 5 R
5 J5 S RE 20 38 H A BT 7 I ) A o, SRR AT G s ]
55 PR AR T B T N T 199 1 2 18R R 3 7 I [ i
i A, 40 R

_ S(}F'_Srnjn
J_ Smin

(4)

oty
T: GF—lY
ty

S AR R LZ - GAEMBI 1 423k W BE S,
/NG i WA G SARNLEN 4 F 5 1>
T SR I AT 30 81 3K o R e F) I 8] 50y O 4 0 9% iR
Ji S AT B 32 ) 3K v 8 5B R IR T
23 @i

TENZ RSB G e, B3 A L—
SE O ME R B AL G 4% R s R A, 7 9 2 B AL A Bk
SRS, R Bl 2 A U7 WA R LA i
W2,

®2 EZEZE£E5HEERKIEER

Tab.2 Income matrix considering safety and time factors
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Tab.3 Error comparison of the distribution at lane change points

Section 1 2 3 4 5 6 7 8 9 10 11 12
Measured value 0 0 0 0 0 0 0 2.17 2.17 6.52 0 4.35
Simulated mean 0 0 0 0 0 0 1.56 1.51 1.89 1.74 2.36 2.34

CA-—error 0 0 0 0 0 0 1.56 0.67 0.29 4.78 2.36 2.00

VISSIM 6.52 4.35 8.70 4.35 6.52 2.17 4.35 0 6.52 2.17 0 2.17

VISSIM—-error 6.52 4.35 8.70 4.35 6.52 2.17 4.35 217 435 -4.35 0 -2.17

Section 13 14 15 16 17 18 19 20 21 22 23 24
Measured value — 6.52 2.17 10.87  19.57 6.52 15.22 8.70 10.87 0 0 2.17 2.17
Simulated mean  3.42 3.90 7.11 1276 1449 1573 1654 14.64 0 0 0 0

CA—error 3.10 1.73 3.76 6.80 7.96 0.51 7.84 3.77 0 0 2.17 2.17

VISSIM 2.17 2.17 8.70 4.35 4.35 8.70 4.35 0 15.22 2.17 0 0

VISSIM—-error -4.35 0 217 -1522 217 -6.52 435 -10.87 1522 2.17 =217 =217
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