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An Autonomous Disaster Evacuation Assist System based on Multi-agent Technology
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In times of disaster, or other emergency situations, it is essential for people
to be evacuated in a smooth manner. Evacuation must be performed promptly and safely. It is necessary to
avoid generating a secondary disaster at the time of evacuation. However, this is not easy to realize,
because people often tend to panic when facedwith disaster, crowding the evacuation passageways of
buildings. Therefore, evacuation guidance is very important. However, it is impossible to guide all
evacuees through authorities such as disaster countermeasure offices. To deal with this issue, the
authors propose a system that provides optimal evacuation guidance autonomously without central server.
The system works on the mobile devices of evacuees, performs distributed calculations on ad-hoc
communication. In the experiment using multi-agent simulation, for the case where the evacuees can
receive evacuation guidance from this system, the evacuation completion time decreased.



ad-hoc
communication

\  cannot communicate
\ with server
\

% Distributed autonomous
computing
O
(wacualonsantmy \ :
£ 3@ =29
T

NE

Information sharing

1.

o

- Fis
: ? _
1 3 = ¥
. ®
L H . 2nf 1o
o . SPear e
£,
et
i
t .
5 o . +
i e
- e 3
T T 1 E
30
Frequency
25
Without assist-
with assist
15
10
: | |
. Ny I
250 254 258 262 266 270 274 278 282 286 290 294 298 302 306 310 314 318 322

Time (second)
3.

O]



Frequency

&

3

5

270

Time(seconds)

®

7
e M o e ) cprrrTETET erTreng
7 ; : g o b
af 5 o 5 i i
. : : E
M. orrrveveen, . oATRRRREE | BV " B L |
w } o
o et . s .
e ol R B b g n 4 o i
i : o A b
W o ] 7 ! : : it
1o % o oy "I
Lia o | - i, o .
it PR Sht T o B m n_ i
i 1 e g Bitnee WSl i S e ol
W S g g | BP Rl P, A S
whe b AE R o R T R o IR, M
w8 B i i Sy 1Th BRSSO PR EhRE
e iR Al R ofh Rl R ™ B ol e
e e 4 AEAR nlE  of 775 g a-
oo L % 4 "9 an"f Mg ¥ Tl o mi g
W o M iy M ; i o fBa F ORI
L 8

Frequency

t.- lhhuh.“..“ :

CLLLEPLLPLLELLLL PSSP PSS

Evacuation Completion Time

B With no evacuation guidance B With only the guidance of evacuation timing

Q)

®

100

9
(1) Yasuki lizuka, Katsuya Kinoshita, Kayo
lizuka, ADistributed Autonomous Approach
to Developing a Disaster Evacuation Assist
System, Journal of Disaster Research,
, Vol.10, No.6, 2015, pp-1081-1090,
DOI: 10.20965/jdr.2015.p1081

(2) Yasuki lizuka, Katsuya Kinoshita, Kayo
lizuka, Agent Based Disaster Evacuation
Assistance System, Information



Engineering Express International Journal,
, Vol.1, No.2, 2015, pp.41-50

(3) Kayo lizuka, Yasuki lizuka, Evacuation
Guidance Systems and Initial Response to
Disaster, Evacuation Guidance Systems and
Initial Response to Disaster,
International Conference on Advances in
Software, Control and Mechanical
Engineering, , Vol.1 2016,
pp.151-157

(4) Yasuki lizuka, Kayo lizuka, Disaster
Evacuation Assistance System based on
Multi-agent Cooperation, Proceedings of
48" Hawaii International Conference on
System Sciences, , Vol.1 2015,
pp.173-181, DOI:10.1109/HICSS.2015.30

(5) Yasuki lizuka, Kayo lizuka, Efficiency
of the Agent Based Disaster Evacuation
Assist System, Proceedings of Advanced
Applied Information, , Vol.1, 2014,
pp.459-463, DOI1:10.1109/11A1-AA1.2014.98

(6) Kayo lizuka, Yasuki lizuka,

Consideration of Behavioral Psychological

Issues for the Mobile Evacuation Guidance

System, The Inaugural Asian Conference on

the Social Sciences and Sustainability,
, Vol.1, 2014, pp.109-114

(7) Yasuki lizuka, Katsuya Kinoshita, Kayo
lizuka, Multiagent Approach for Effective
Disaster Evacuation, Proceedings of
International Conference on Agent and
Artificial Intelligence, , Vol.2,
2014, pp-223-228,
DO1:10.5220/0004905002230228

(8) Katsuya Kinoshita, Kayo lizuka, Yasuki
lizuka, Effective Disaster Evacuation by
Solving the Distributed Constraint
Optimization Problem, Proceedings of 11Al
International Conference on Advanced
Applied Informatics, , Vol.1, 2013,
pp-399-400, DOI:10.1109/11A1-AA1.2013.40

(9) Kayo lizuka, Yasuki lizuka, Functional
Requirements for Psychological Factors on
Evacuation Modeling and Simulation,
Proceedings of International Conference
on Engineering and Applied Science,

, Vol.1, 2013, pp.1668-1669

2
@ .,

, 2016/3/16,

@

o

&)

®

*

, 2014/3/12,

0

11ZUKA, Yasuki

80580844

11ZUKA, Kayo

80433861

TAKEUCHI, Ikuo

90293109

(YOSHIDA, Junko)

00337643



