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Augmentation of Experiment in Evacuation
Navigation with Multiagent Simulation

Yuu NakaJima,Tt HIRONORI SHIINA, 1+
HiroMITSU HATTORI, ! HIROFUMI YAMAKI'?
and TORU IsHIDAT!

The ubiquitous environment enables us to build socially embedded systems
such as evacuation guidance system and car navigation system. In developing
such a system, it is necessary to estimate the user behavior in a crowd and
the crowd behavior. However, it is difficult to perform tests on such a system
given the large number of human subjects. In this research, we built a frame-
work of augmented experiment in evacuation navigation system and we execute
a practical experiment. We built the environment that show a virtual crowd
to human subjects based on GPS-capable mobile phones and agent technology.
We carry out an augmented experiment using the system and let participants of
a small experiment feel in a crowd. The interview of experiment shows that the

augmented experiment successfully affects route selection of the participants.
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Fig.3 Overview of large-scale evacuation

BHEEE
T BEME

-- Bt

faFI FAE D
T fEE
HEITAHR

04 O0O0O00OO0OO0OODDOOOOOOOO
Fig.4 Navigation information provided

01 0o0o0obo0o0o0o0oo0oooOoooobOo

02 0O0000000000000000000

ooooooo

Fig.2 Interface layering information of

Fig.1 Environment for analyzing large-scale
socially embedded system.
real world and virtual space.

gooooooooooooooobooooooobooooooooboooobooooooDooboo
goooooooooooobooooooboooooooboooooobooboooooDooboo
ooooooooooooboooobobOOoOoOoboOoOobOOoOoOOoOoOoOoboooboboooooo
ooooogoooo

4. DO00O0OODOOOOOO

0o000oO0o00ooOo00Oo0oooOo0ooO GpSOO00OOOOOOOOOOOOOO
goooboobooodboooooooooooooboobooooooobooboOooooooooo
goooooooodouoooooooooboboooooobooocoooobooooobooboo
gooobooooooooooobocoooobooooboboOobooooooooboooooooo
goooooooooooooobooboobooboooooobooboOooooboobooooooon 3
gooo

goobooboooooooooocoooobooboOoOoooboboboooboOoooooDooo
goooooooooobooooooooboobooooooobooooooboboooooDooboo
O0ooOoooUooooooool/2so000000OnO

gboboobooobooboboboobo 1obooo0obooobOoOobOoOoOoOobOoOoDo
goooooOoOoooooooOOODOOO0O0O0OGPSOO0OOOOODOOODOODODOODD
gooooooooooooooooobooooooboooooooooooooooDoboo

00o0ooOoooog  Vol.49 No. 6 1-8 (June 2008)

guidance system. by evacuation guidance system.

gboooboooooooobooooboooooooboooooooooboobOoboobonoDo
gboooboooooooobooooboobooooboooooooobooboobooooDbo
goooobooooooooooobooooooooooobobOoooooooboooooon
00 40

5. 00OooOOoooooboooboo

ooooooobOOoOoOoOooooooboOoOooooooooooOoobDbOOoObOOoOoboobo
bcoooooooooooooooooooooOoOOOOCbObObObO 0000

o0o000oo0o00oooO0o00oooo0ooooooooGpSOO0OOOOOOO
gdooooooooodooooooooooooobobooooooobOoooooon
gooooooooooooooboobobooooboboOoOooooobooOoOoooDobooOo
gooobobooooooobooooooooobooboodoooooooooooooooon
goooboboooooooboooooooobobobooboooooooooooooooon
uoboooooboooooooobooobooooboOoobObOOoOobOoOoobObOOobobOOooDboo
gsooooobooooooo

5.1 ODO0O0OO0OO0Oooooooboooooboo

gboooobooooboooboooboobooooOoooobOoboboOoDObOOobOoOoDo
gooobooooooooooooboooooooboooooooboooooooobon
oooooooooooon Caribbean/Q[IDDDS)DDDDDDDDDDDDDDDDD

(© 2008 Information Processing Society of Japan



4 ODO0OO0OOOOO0OOOOOOOOCOOOOOOOOODOObOOOO

BAE=S BH#ES I IL—ay

TSINTH—L
Q
LY n,

1
RRRAR

< FEI—JIvk

RABZRMDKIR
LABIER

GPS

WERE BMBFLERATL
05 0000000O000D0OODOOD
Fig.5 Environment for analyzing large-scale evacuation guidance system.
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Fig.7 Sequence diagram: connecting real world and virtual space.
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Table 1 Questionnaire about effect of evacuee agent.
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Table 2 Interview about factors of route selection.
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