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Modeling of Pedestrian Behavior for Evaluating
Safety Systems

Hiroko Mori,t TETsuo Kuranashi,t!
TaTsuvA Iwasg,! Takasar Macuipa,™! Akio Kozaro, !
MASAHIKO YAMASHITAT! and HIRoNOBU KiTAOKA !

We are developing a traffic simulator called STREET, which is intended to
enable us to evaluate safety systems. In this paper, we propose a new structure

for the pedestrian behavior model used by STREET, which will give us the
means to evaluate vehicle-pedestrian accidents and safety systems. To simulate
the sequence of a pedestrian’s behavior leading up to an accident when he/she
walk a crosswalk at a signalized intersection, we assume that they determine
their next behavior from their cognition of objects such as vehicles. Accidents
occur as a result of pedestrians engaging in behaviors unrelated to walking such
as, in our model, using a mobile phone and generally being inattentive. The
model also incorporates behaviors resulting from pedestrian-unique accident
factors (such as a “priority sense”) which were identified by analyzing actual
accident data. Finally, we confirm that STREET not only lets us evaluate how
safety systems reduce the occurrence of accidents, but also analyze the factors
contributing to accidents and the effectiveness of some safety systems.
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Fig.1 Structure of STREET.
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Fig.2 Pedestrian behavior model.
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Fig.4 Minimum personal space.
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Fig.5 Pedestrian decision process.
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Fig. 7 Pedestrian positions for example shown in Fig. 6.
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Fig.9 Pedestrian characteristics and variation.
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Fig.13 Map of decision rule for a crossing vehicle.
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Table 1 Factors of pedestrian accidents and the way of modeling.
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Fig.14 Pedestrian decision process and the modeling of “priority sense”.
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5. 000000000000

OO0O0OO0OSTREETOOODOO“C0DO0ODOOOOOODOOOOODOODOOODOO
ooooor’0ooo0“wood0o0bO00oO0ooooDoooOoooO0oDOoOooOOoon
000000000’ 000oooDo00ooooo0oooooooooooooooo
ooooO0ooO0oo0o0oo0oO0oO0oUOooOobDOooOOooOo0oOoOOoO0DUoOooOoDO
00o000o0o0o0oo0o0oo0o0oooo0oooo0ooooooo

51 000000O000O0O0O0O0O0

goobooooooooobobobobobobobobobooob1enbOb

gbooogboboooooobooobooobobboobobooboboooboD
goooboooowwoooooooooooOoooooooboooooobooooooDooo
gboobooooooobooobooobooboobooooboboboboobobo
gobooboooboooooboobobobobooboog

gboobooobobobooobooooboobobooboobboobooboobDoD
gbooboooogoooboobooogbooooboboooboooobooobDobo
2000000000000 000o0obobob0bUoorb0oooooObOobOobOoD
oboooooooobobo
000000000000 Collision Avoidance System: CAS[OOO0OOOOOOOOOO
00000000000 10mO000 TTCO Time To Collisiond (DO 0DO)/(00O0O)O

(© 2009 Information Processing Society of Japan



3182 OO0OO0O0OO0O0O0OOOOOOCOOOOOOCOOOOO0OO

(1) B
! lLink 3
Unk2 eiiiiieg
o8 e
B
@& &'
8 9  Link1

Link a1 B

(2) ERBLVHTEOREE

Tum Direction Veh/12hours
Left 1000
Right 1000
Straight 3000
Turn Direction Ped/12hours
Straight 600

016 0DO000OOOOOOOODOOOOOOOOOOOOOOO
Fig. 16 Traffic conditions used for the simulation.

REFmR
25% BEER
38%

017 00000OO0DOOOODOOOOO0OO0

Fig. 17 The simulation result of the vehicle-pedestrian traffic accident factors.
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Fig.19 Flow until the accident occurrence (shown in italics when the system 3 was introduced).
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