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Research on numerical simulation method of human-vehicle
interaction behavior based on cellular automata
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(College of Geological Engineering and Geomatics. Chang’an University, Xi'an 710054, China)

Abstract: In order to improve the rationality of the mixed evacuation simulation of pedestrians and vehi-
cles in complex human-vehicle interaction scenarios, reliable technical support is provided for safe design
and efficient operation in such scenarios. Based on the cellular automata model, this paper constructs
and develops a pedestrian-vehicle mixed-flow interaction model that takes into account factors such as pe-
destrians crossing obstacles, vehicles avoiding pedestrians, and vehicle parking on whether pedestrians
pass the road or not. This method is used to simulate a typical commercial underground parking lot in
Xi’an, and the relationship between the microscopic human-vehicle interaction behavior and evacuation
time and safety accidents in the evacuation process in this scene is studied. The conclusion shows that
the simulation method constructed in this paper sets independent behavior rules for pedestrians and vehi-
cles and performs nonlinear coupling simulations, which is more in line with the real scene; the simula-
tion results of the scene can be obtained, within the carrying capacity of the lane, the vehicle and the
parking space in the lane The influence of interaction is the main factor that causes delays and dangerous
situations in the process of mixed traffic between people and vehicles.
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Fig. 1 Pedestrian movement in Moore-type cellular automata

(2) 17 ARy AL, FEe il b, 47
A F ] IEEC M BRSO T AR sh, Bl T
T I T 45 43 NS TR 28 0 B N L A AR
2 FS BLED BRI B AT NI 4 B ARTS S Y %
Fo TNV S S PR AR S )

(3) A7 NGATERL A7 NAEAE 1B 73k XA
A1 2B 2 R 452 BRI L IR X LAY B
IS4 fEl 2 .
2.2.2 FAmAFHALE ASCRCERAH T IE 4
R 2 LA 2 /N R 20 2 R AT TR A A
ANBEH A5 mX 2, 0 m, fER U S TR R/
9X 47T,

043003-2



%4 BOAL AT A A K R EAT A SR HHT R % 59 %
t Qi1 t
/FZLJ;I'I‘J’liﬂW A AT e S'=S""1 At X (3
A ;% Fay A STURERTE ¢ — 1 2 AL E (AL m) 5 S
i\ W= - — — N N
L O INE H A ¢ IR SR HO LR AL m).
Emn){amE S 2.2.3 AEXEMBES NG IR

B2 FFEFREBABHAELLHEL
Fig. 2 Two situations of human-vehicle interaction in a
non-lane driving area
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Tab.1 Judgment distance rule in simulation
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Fig. 4 Simulation of the underground parking lot
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Fig. 6 Vehicle time-space diagram of lane 2 under three traffic conditions
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