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Pedestrian Dynamics with Decision of Subgoals Based on Eye-Gaze
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In this paper, we describe pedestrian dynamics in space where many obstacles exist on
the way, focused on their eye-gaze. Previous models to simulate pedestrian dynamics decide
the direction of a pedestrian based on repellent from obstacles, so that pedestrians can not
reach their goal in space where many obstacles exist. To solve this problem, we assume that
pedestrians decide temporary subgoals based on their eye-gaze to avoid obstacles, moreover,
we present pedestrian dynamics based on the subgoals. In this paper, we explain experiments
to obtain the eye-gaze of pedestrians and our method to set subgoals based on the eye-gaze.
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Fig.1 Social Force Model.
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Fig.2 An example trajectory calculated by SFM.
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Fig.3 Experimental settings for obtaining parameters of
SFM.
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Fig.4 The trajectory of a pedestrian walking on a
straight way.
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Fig.5 The interception by obstacles in existing models.
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Fig.6 Experimental settings for obtaining eye-gaze and

trajectories.
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Fig.7 An experiment for obtaining both eye-gaze and a
trajectory of a pedestrian.
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Fig.8 A gazing point of a pedestrian.
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Fig.9 Our implemented utility for extraction of gazing
points.
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Fig.10 A trajectory of a pedestrian.
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Table 1 Relationships between trajectories and eye-gaze.
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INPUT: O := (o1, ... , on) : OList
"nOoooooe 5. DO0O0OOO0OO0O0OO
p_start := (x,y) : Point
'‘0oooooooooar gdoo0obooboOooOooOoooooooooa
p-goal := (x,y) : Point 0000000000000000000000000

'"oooooooooooooogr
:= (pl, ... pm) : PList
'‘oooooooooooooooogr
"p_start 00 p_goal OO OOOOOODOOO"
function Trajectory( 0, p_start, pg ) : PList

OUTPUT: P

begin
var P := null PList;
var p := p_start Point;
var p_sub := p_goal Point; "gooooooan
while ( p !=pg ) do "OO0O00OOOO0OOOOOOOCOO"
begin
subgoal := subgoal( p_goal, p_sub, p, 0 );
p:=p+SFMO0O00O0O0OOOOOOO C(ax, ay)
PO pOOO;
end;
return P;
end.

INPUT: p_goal, p_sub "O0OOO0OOOO", p : Point
0 : OList
OUTPUT: p_new : Point "OOOOOODOO"
"obooboo0o0o0o0ooo0oo0o0oO0000 Subgoal"
function Subgoal( p_goal, p_sub, p, 0 ) : Point
begin
if (posub 0 000000 o0 000000 ) then
begin
p_cross :=p 0 p_sub 000000 o0OO00OO;
p_sub :=p_cross U0000p 000000000
O000oO0OODOODOOOOOODOOO
00 x1im0000 posub 000
p_sub := Subgoal( p_goal, p_sub, p, 0 )
end;
else if ( |p_sub - pl < 2m and
posub 0 pO000O0 oOO0O0OOO0OO ) then
p_sub = Subgoal( p_goal, p_goal, p, 0 );
return p_sub;
end.
011 OO0O0O0oO0oOoOOoOoOoooobOooooooboo
Fig.11 The algorithm for simulation of pedestrians.

012 gO0O00OO0O00
Fig.12 Examples of sub-goals.
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Fig.13 A result of our simulation (1).
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Fig.14 A result of our simulation (2).
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Fig.15 A result of our simulation (3).
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