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Development of a Scalable Evacuation Analysis System and Visualization of
Large-scale Evacuation

YASUFUKU, Kensuke
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This study aims to develop a scalable evacuation analysis system covering from a
building to urban space. This system evaluated the GA-generated building plans taking into consideration
for crowd movement. As a result of an application to a cinema complex planning, the estimated evacuation
time was reduced as the GA generation went by. In addition, this system simulated an evacuation from a

large-scale underground shopping mall by using GPU computing and visualized the 25,000 crowd movement on
a 3D tiled display wall. This environment enables to review a disaster prevention plan with a group of

people.

GPU



o

1999

2010

@

@ GPU

Social Force
Social Force

® Q)
©
1 )
o |
® o
® “4“‘.dw

1 Social Force

@

GA
GA

GA

GA

S1 SZ 53 S4 cr

TR

(I i
i i
i i i

2 5000

Social Force

50cm
A*
“4) 3D
150
1920x 1080 HD 50
24 4
6
PC 6 PC 2



PC
1/30
3D
2
3D
3D
2
%f 1 - |
| 6528 _I 1225
EEE FIEER
3
(€H) Social Force
GPU
4 GPU
1
GPU 7
5ms
40
= —4—CPU »

o | —=GPU rd
% ad

20 e

15 ra
10 e

Time(ms)

0 T :
0 2000 4000 6000 8000 10000
Number of Agents
4
() GA 20
151
1
28.2% 43.9%
36.8 %
105.5 6.3
+5%
5
GA

20
19
1
GA 36.8 %

32.0 %

1

GA
0.80
GA

200

150

100

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

5 GA @
(3) GA

GA

200

180
4 ——
160 \ S

140 BN\
120 ,A

100
80
60
40
20

L 2

0 25 50 75 100 125 150

6 GA ©)

i
S1 S2 S3 sS4 s5 S6 S7 S8 s9 S10
1 40

S1 s2 s3  s4 S5 S6 S7  s8 s9 S0
125 40



GA

0.87
GA
GA
7
C)
8
2 5
5
80 %
1 8
1
2 5
25000
20000 —\
15000 \
10000 \
5000 \¥

0 50 100 150 200 250 300

3D
9
11,520x 4,320

3D
1
2.5m
6.5m
1.1 km 1.1 km
500 1
1,920x 1,080
50 cm 1
960 mx 540 m
11,520

x 4,320
5,760 mx 2,160 m

©)

3D

3D

10

3D



10 ©)

16

Vol. 29 No.1 2015
27-34

3
2014

2014 139-142
Kensuke YASUFUKU ANALYSIS ON SEQUENCE
OF ARCHITECTURAL SPACE BY USING VR
WALK-THROUGH SYSTEM Proceedings of
16th International Conference on
Geometry and Graphics 2014
38-44
Kensuke  YASUFUKU COMPUTAT IONAL
ANALYSIS OF ARCHITECTURAL VISUAL
SPACE ALONG WALKING PATH BY USING
VIRTUAL REALITY DISPLAY Proceedings
of the 19th International Conference
of the Association of Computer-Aided
Architectural Design Research in Asia
CAADRIA 2014 2014 709-718

VR

2014

2014 1-6

Kensuke Yasufuku Scalable Evacuation

Simulation and Visualization Using

GPU  Computing Pedestrian and

Evacuation Dynamics 2012 Springer
2014 1365-1374

79 697
2014 635-642

Vol .19
No.1l 2014 19-22
VR
2013
2013 67-70

Kensuke YASUFUKU  VISUALIZATION OF

CROWD FLOW IN LARGE-SCALE FACILITY

USING  AGENT-BASED  SIMULATION

Proceedings of the 13th International

Conference on Construction

Applications of Virtual Reality
2013 547-555

E-1 2013
599-560
3
2013
2013
77-82
78 684 2013 pp.365-372

2012

2012 107-112

A-2
2012 107-108
Kensuke YASUFUKU Yuya DEKI Hirokazu
ABE DEVELOPMENT OF A TOOL FOR
ANALYZING ARCHITECTURAL SPACE BASED
ON AMBULATORY VISION Proceedings 15th
International Conference on Geometry
and Graphics 2012 6 pages

13

2014
2014.11.30

Kensuke YASUFUKU ANALYSIS ON SEQUENCE
OF ARCHITECTURAL SPACE BY USING VR
WALK-THROUGH SYSTEM 16th
International Conference on Geometry
and Graphics 2014.8.7
Innsbruck(Austria)

Kensuke  YASUFUKU COMPUTAT IONAL
ANALYSIS OF ARCHITECTURAL VISUAL




SPACE ALONG WALKING PATH BY USING
VIRTUAL REALITY DISPLAY The 19th
International Conference of the
Association of Computer-Aided
Architectural Design Research in Asia
CAADRIA 2014 2014.5.16

VR
2014
2014.5.10
VR
2013
2013.11.16

Kensuke YASUFUKU  VISUALIZATION OF
CROWD FLOW IN LARGE-SCALE FACILITY
USING AGENT-BASED SIMULATION The 13th
International Conference on
Construction Applications of Virtual
Reality 2013.10.31 London(UK)

2013.8.30
3
2013
2013.5.12
2012
2012.12.15
2012.9.14

Kensuke YASUFUKU Yuya DEKI Hirokazu
ABE DEVELOPMENT OF A TOOL FOR
ANALYZING ARCHITECTURAL SPACE BASED
ON  AMBULATORY  VISION 15th
International Conference on Geometry
and Graphics 2012.8.4
Montreal (Canada)

Kensuke Yasufuku Scalable Evacuation
Simulation and Visualization Using
GPU Computing, 6th International
Conference  on Pedestrian  and
Evacuation Dynamics 2012 2012.6.7
Zurich(Switzerland)

17

2012.5.29

BeSeCu

2014 305(252-265)

http://www._comy.cmc.osaka-u.ac.jp/~yasu
fuku

@
YASUFUKU, Kensuke



