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Estimation of Pedestrians’ Locations in Street Crowd
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Abstract: This paper describes a crowd simulation with various parameter values for each pedestrian defined
in Helbing’s model, which represents a pedestrian as a molecular and determines the pedestrian’s walking
direction against a compound force of repulsion from the other pedestrians. This model defines many param-
eters in the pedestrian’s force model, though most researches assign the identical values into all pedestrians
on behalf of simplicity. An actual crowd, however, has so various parameters assigned to the pedestrians, that
the total behavior might be much different from the behavior with the identical parameters. This research,
therefore, observed actual pedestrians waking on a street corner at Kichijo-ji, analyzed the behaviors using
the video camera in detail, and extracted appropriate parameters in Helbing’s model for each pedestrian.
The extracted parameters were assigned to simulation agents to reproduce pedestrians’ locations and a crowd
behavior on computer. This simulation achieved the pedestrian crowd more properly, in which they behave
diversely and dynamically.
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Fig. 2 Extracted parameters for standard and view models.
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Fig. 3 Extracted parameters for various desired speeds.
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Table 2 Extracted parameters against desired speeds.

JHEE DGR 1.00 1.02 1.04 1.06 1.08 1.10 1.12
7; (m) Tl 0.952  0.955  0.955  0.966  0.988  1.023  1.055
fR7% | 0264 0272 0270 0276  0.279  0.282  0.289
log A; Tl 2,79 2.81 2.69 2.73 2.74 2.69 2.65
7 1.04 1.05 1.15 1.11 1.11 1.12 1.19
frEE (m) | *F¥ | 0223 0224  0.224  0.225 0225  0.225  0.227
7% | 0.0483  0.0485 0.0496 0.0498 0.0496 0.0500  0.0502
R 3 WHEHELTE L AITRE TR OB (m)
Table 3 Expectation errors against desired speeds.
ID | i BB &
x1.00 x1.02 x1.04 x1.06 x1.08 x1.10 x1.12
20 | 0.255 | 0.257  0.247 0.247  0.249  0.250  0.252  0.255
31 | 0299 | 0.275 0.274 0.273 0.274  0.274  0.274  0.275
146 | 0.203 | 0.205 0.204 0.205 0.205 0.206  0.207  0.208
208 | 0.160 | 0.155 0.153 0.152 0.151  0.151  0.150  0.150
F 4 frEEE RS
Table 4 Expectation errors in location estimation.
REETTI ] 52 € 7
B; = 0.08m B; = 0.06m 7 =058 =108
A; =2,000N A; =1,000N
B; = 0.08m B; = 0.06m
e Hiy e Hiy e Hiy R firkie
5 (m) | 0.250 0.241 | 0.256  0.244 | 0.311  0.277 | 0.244  0.222
T 7 0.0890  0.0737 | 0.0928 0.074 | 0.1241 0.0832 | 0.0932  0.0647
T, GYEHEELERTETITHEVWTVWL D EE, 4.5 INTA—ZDEHTEEES

g
WEE & CRET A ET VO LD, MEHEDIEL AT
LAL, FEBIZE, MMrEidiho®

i

HE NE v HE

RETIE, il L728T X — & OALEHEERE ) S dl#

b EEZ TN, T = ORI T HHEERESI DEALIZ OV THERR EEE T
ICHEHEEZEDYE, ), APLVAZELRNT 79.
EBYDOESTHENTVE Z ARSI N, [

4.4 BRELETILOFHMb

S PE 0 B Bl & GRS RIS 2 72012, 3R 3
2, AN R 2T oM E g RS (AL i m) %
R ZORDEIZ, ID IR S NSNS 2 ARATHER
GDAT Y TOBRAEOFHEEIRL, NSWEDSL ) E L
ETFNTH LI L2 ERT L., BENR/MEZFOET
NVOME%E TR TRLTWS, ZORIZIE, F/MELFHEHE
FED 1.00 5 TlE % 20 o 72 ATHE 2 #IRICI|E L TWw 5.
# 3 L1 ID 25146 OBATHEIIEEET VI RNTH Y,
M E2H A2 TICRERTIC, @hrS50 &%) 5E
FNCTHEITTE 2SN T2 E L TwbrZ e E2RLTY
b, TOMDE L OFEATEIE, 1.02 v L 1.04 5555/
ETH Y, 1 N2, ID 25208 DHEATHE L, 1.10 AR/
HOETFNVER ST, TOX) RIERNS, BTV
FE1IALARZSTEBY, STHEICA P LA %o TH
ITLTWE NS DEAAES 5 2 EDHERR TS 72,

© 2015 Information Processing Society of Japan

VBRI OO 72012, BATH OBATIRYE T — ¥
T L, BiEOF—FTHRNIA—FEHEL, BF0
F=ZIR LT, HiHST X =7 2 O EHEE 21T
FEEREAT o 72, EBRTIE, KD 7/-9, Helbing DI
HbH 1, =058, A; =2000N, B, =0.08m DEE/ T
A=y ERwAiEEERERE L, ER)OSES NEEY
%A =1.08, A; =1,000N, B; =0.06m = [HE/ T
A= LTHWABIHEEGHRICOVWTORICY I 2
L—2a ZIZEDEMRE L. #R%E, | 4R, RIS
T A =& ZH L 72E FOVIEEHIC 0.25 m Fifk D5
TEELTBY, —F, BE/ X7 =% DFEEIL, Helbing
DINT A—=F TIFBEENRKEDP 250D, EBEPSES
NIZEHR ST A —=F BTV T, REETT V% LR L4
FEONS S FRLT.

RN L7289 X =705, T4 AL EHEE RO
BB o7l EICHALT, 87—y % L2
LIZE BT OV SOMENEH D EEZ L. WFH L%
LHATERE T — 5 O T — 75, 1 NOBITHEITH LT,

374



1BERIEF=EHEE Vol.56 No.1 369-377 (Jan. 2015)

0.3

0.25 A

0.2

[
o1 \ I —THA
0.1

) 0.05

5 Rty I A EE R

20 30 40 50
£ 7 — 48 (E)
4 BATRER T — & B b AL i R
Fig. 4 Estimation errors in location estimation vs. length of
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Table 5 Time spent for crowds to pass by.
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Fig. 5 Sequence generation in pedestrian simulation.
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