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Developing a Cellular Automata-based Pedestrian Model
Incorporating Physical Characteristics of Pedestrians

Hyunwoo Nam - Suyeong Kwak - Chulmin Jun
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Abstract The floor field model is the micro pedestrian model based on a cellular automata for modeling pedestrian
movement in the interior space using the static and dynamic floor field. It regards a form of pedestrian as square but the
actual pedestrian’s shape and size are similar to ellipsoid or rectangle. Because of this, we are difficult to give a rotation
effect to pedestrians and there is a limit to reflect an impact of clogging and jamming. Also, this model is not able to
reflect an impact of a posture and visibility effectively in the pedestrian movement. In this study, we suggest the
improved pedestrian model incorporating the actual shape and size of pedestrian. The pedestrian’s shape is defined not
square but rectangle which is close to the actual body size of Korean. Also, we define the model which is able to
represent the impact of clogging and jamming between pedestrians by adding the pedestrian's posture. We develop the
simulator for testing the suggested model and study the difference between two models by comparing a number of
effects. As a result, we could confirm solving the problem with dynamic value in the existed model and reflecting the
panic effect in evacuation situation.
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Figure 1. Matrix of preference (Burstedde [2])



o2 TRoF aol5o] AR Tk 27t a9l
& vreslor o Hash) mae] exgle xHY
S A =t

/‘\«_]‘Q_ FFM-& ——,Lo]-oc‘li]- Kirik[1
Ql AFglo| A T3AE7IR] A-83517] 28l transition
probability S A5}t ESt, &
Bk 517] 913) potential floor fieldS
Hrd3t A3 E APt K1rchner[7]“ FFMoﬂ/\‘]
2435 Aol I7|E o AUsH HATH A1LE A
ek A9l 37]& 20cm x 20cmZ £¢] FFMof| &
shlom, H&rr 7)ol 172 F4 oA R
O, o] & F7HAA Hdf 4717H4] o5& 7ol W
s Edee] tigt £45 5ok & o2
Aol M= BaAso] shte] S FAlol H-frahd
3 g o WA= ubERE 213 friction parameterE
g3t ALE 35} tH8]. Nishinari[14]= X 3=}
o] &2 Yol H} o] F= FFS W A E
Ty Th Kwak[11]2 S7-2Fe] 7HA|AJo] Haiof
P BHFE 2SS AbekiT): 3L, FFMS&

oﬁ
N' 2
to
B
ifly
fllo

ol

OlD

1o
T
.
o
52
lo
re
—‘rJ
—\—'
il
3
=S|
]
9 Z
é
_>.:
N L
o
ol
ok
D)

o5 4 5 olgdtL 91 -y ﬁ?OME
52 Ag3 HRe Haw
W AASkA} Sheh HaAel A Thpe Haa
J°§‘8}7l AL BayRte] 7R A2l EAo]
Az wrgE mdo] Mastch: o)A Herst
of, BaxLe] Z7], AA|, Alof 5 BT A
Sl Fad eaw 13sa, ofF W cfwﬂ
RS A SR Ht o
A A BRY B
B wymde fgsiaz g,

AEOS 1
==

]EE
= &
,EQ.
o=2=

E A
=

3. =gl 3

£ Aol A FEMo] 7hxs A4S §A5t0], 1
el 7)ol w2 FAHS AN skel A
waRo] 2719k GAEE A Hele] nads
AT CAZIN RARR S ANSIIA Tt B AR

o] A7|HAT gEo] HPRo] HEHLY HIPZO
AA Y Ao 84 S B FIRFe RN V&

55

waxe] Beld B4 whdF CAZY Hym

i)

FIMOA gst] olelfldl ofe] 252
TG 4 YEs B
o1 A mel o2l AAES Fjelol o
o, 2 mdlol A Foe delSe thet ek 34k
A Aol fejol] ofs) mo] 7
weyAEe] $A918 ekt 4 ol Eick mle] 4
SE fidl 02 HYEe) iﬁg%@% sfots
ou] 718AQ) BYEY U hu4g =
52 Aestar

o Af

E_
=

w

ngge e 54
wYudold B $4YL 1
£ 94l AEEase slLael
sfebsiof Stk HAEAE A 27, 4
& 5ol 9 A s o

ol
S
N

oo £
jgrlmigﬁ
S Jm do
T oox

s
X o

e e i g2 ao >

mlo
11)1‘
O_L,
%
o
_°,L
O
f
o
m
o_>|:
% o
Shs
1
P,l’,
Am N
o o
)

ﬂlﬂlﬂ}-‘a} PEREECPU
ol g3lof .

kN

ox 1o
)

it
}4
%
ol
ok
4
_\1
F_R
é
F
[
f‘: ]
[\
S
;“.:
L ox
L 2
ol =
)
S
o of 2

¥} 01*23 12%01 %04 5131 Ui Hajol| o] ¢
Aoz A ESI 54 A= Table 10 2k
o] Itk HZ2 60cm ~ 65cm, H&2 1 ~ 1.18m/s9)
AR ZAEE AL AT 4 AUtk 2 AN
olelgt AA| HASHE wlsly] i8] mamElo
YAshes s

WS ARG ofujeh ojm) el Ayt
Z A3t} Kirchner[9]= tf
=0l dig FeE

3
fl

FP

O]l
-

Table 1. Time-distance Variable Data of the Korean

(Lim [13])
Variable Men Women

Mean | SD | Mead | SD
Stride width(m) 0.190 | 0.042 | 0.136 | 0.038
Walking speed(m/s) | 1.175 | 0.108 | 1.084 | 0.139
Stride length(m/step) | 1.320 | 0.078 | 1.192 | 0.094
Step length(m) 0.659 | 0.041 | 0.606 | 0.043
Cadence(steps/min) 107.2 | 7.8 1093 | 10.7
Stance time(% of cycle)| 59.6 1.3 60.5 1.5
Swing time(% of cycle)| 40.5 1.3 39.5 1.5
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Figure 4. Position and Movement Direction of Pedestrians
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