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Development and evaluation of application to support selection
of evacuation action linking action selection flow and hazard map

YUICHI KITAGAWA™ SHO SANO™ KOJI TANAKA™ MASAHIRO HORI'

Abstract: It is not difficult for residents to understand the knowledge of disaster prevention. However, people
sometimes cannot easily use such knowledge to take safe evacuation actions at the time of disaster. For example, it
is difficult to decide safe evacuation action taking account of various preconditions such as types of disaster,
hazardous areas and height of the location in the building. An action selection flow diagram to select an
appropriate evacuation action according to a present location by specifying the preconditions along the flow need
to use in combination with a flood hazard map. The action selection flow diagram and the flood hazard map are
provided as online applications in recent years. In this study, we propose an application to support selection of
evacuation action that associates two application for the action selection diagram flow and the flood hazard map.
As results of the user evaluation, it was confirmed that the proposed application allowed users to select safe
evacuation actions and to specify evacuation area in less time with correct answer rates more than 90%.

Keywords: evacuation actions, action selection flow, flood hazard map, application,

Vol.2020-IS-151 No.4

2020/2/28

1. FL®IZ

20184FD 7 AICHAE L WAARZERICRTRINDLILH I
EPEREICHEIKERLTWREIZL > TAASHTHEX
RABIEENFEAE L TWH]. ZWSCERE, ZhE Tl
TS Ok ~B 8 L CL AT DB &R Ok
BEHE) ASETIE & STV, B Uil - 7RI Tl
AT ~DOBEI Z50IT L7 2 LI L A EEp b A L Tn
72[21[3]. = D7, SKEMROBEESEE LT, k&R
TR, AEHEORANTEERLGIIZEEZENLSE
R (RIS 25895 2 & 25 2013 4E 0D S Ex R A
HBSEBNC IV FHZICED bz, &5, B EED
WEHEFHRCRERABRIT—CORIE T L ICREESND.

1 PR RFERE S REIIER
Graduate School of Informatics, Kansai University
2 BATERY: RO
Faculty of Informatics, Kansai University
3 RTERY: fHRT7 v T 0 7
College of Informatics and Human Communication, Kanazawa Institute of
Technology

(©2020 Information Processing Society of Japan

FO, FERIZEFNENOEERN (EEO PR S
PR EMEL) 2R L2 BT, B 5 OH Ik TR TE
LD ENKROENTWND[B]. KERFC & DX BT
oW TIE, TR TENZ MR o
BINT 57217 T <, BEE e UTmR S I5A 11X
WEHET S OiFR %, BNEEREOBAEIZEE WM T
DR OB A FEE L2 T IE 2 5720 5],
KERAERE S LI, FIEHTE D XX TE) D%
REZET 2k LT, BEITBIORRFIEEZ 7 2 —F
¥ — MEXTRE L AT — K~y 7 (LT
TENEIN 7 1 — L IES) BIREIN TV S[6][7]. 1TEIEIR
7 u—"TiF, REOTEEIIS U CHEMELTHEEIND
KEY R EE KEAY— R~y 7 THBL, EEEDHD
WS ZIETETH I LICL» T, &ARIMHITEI A<
ENTED., KEANY— R~ 7Y, KERICEEIN
DiRKHEFH L EDOWSFEDOREF Y X7 L &b ITHEETE D
ST PR & For L7 HIXI[8]C, IR /KARE KK HEE &



TH AL E TR Vo1.2020-IS-151 No.4
IPSJ SIG Technical Report 202012/28
# 1 ANZETTVICBONTANTREEE
Table 1 Input items in the input support application
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Figure 1  Action selection flow
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Figure 2 Screenshot of an application to support selection
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of evacuation actions (input support function on the left,
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Figure 3 Processing procedure of an application to support selection of evacuation actions
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Table 2 Evaluation tasks
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Table 3 Result of evaluation tasks.
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Table 4 Multiple comparison method result
(Tasks of selecting evacuation actions)
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Table5 Multiple comparison method result
(Tasks of selecting a place to evacuation)
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&N T p=-
AN EAE DY ANEAED Y j -
e VS g p=.002

**:p<0l, *:p<05 ns.:HEE

# 6 [EIZRRHOZE LB OR R
Table 6 Multiple comparison method result (Answer time)

Sl HEWR | A8~
MK L I KEDY
&AM P p=.179 n.s
M L I KEDY ~ 000 -
&ML &) p=-
A XED Y A KED Y -
&mém vs. &@éﬂ p=.002

**:.p<.01, ns:HEAEHE

AN U &N Geff: & A1 3288 & ) &ML G E T
%, PIEHCEE STV KEERM OB DR 734 <
RS- (NS U &MSrM &t - 15 R9,7120 R4,
ANFEDH O &IMSEAISAE 20 ,7120 (). #REK DR
FEIZOWTIE, 0.5m~3.0m i & 3.0m~5.0m A D2 K
BRREHUIZL o Te e DR EE 72 (AR L&
MSTRIS: AT, AJIEEDH D &MNTRIGAME (8 1) & &
bbb, 61T, ANXED Y &MSIRGEMAETIE, AT)
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HHZ ELJMBETE BB IEBEM LN, ANX
B L &M BRI TIIANTEBE 2 E LR TEICH
B 59, WU HITE 2 BIR TE WA RH 72 (4
M. Zhicxt LT, ITEIRER T 7Y 2 LI AN X
BH O SHEERLMTIE, ANEEEZELIRRL, #@Y)
T TE A RINT X 2. LEORREMNS, AJZET 7
U TR L K EORBEICH L THEE ST D KFERE~
yTTFVINLHBEAE L, ANKET 7 VI KT AT
FLAE, W 0] 7o TR OBIROSHRICHE A E B2 L 5.
42 WEEEBTERSE

WEHESC R AR CIE, R TENSRYGRBEICIEM L, &2
NEBITEIE L CRNL R RD S TR
EEERTE DM E, ORXEEEN RS S RETIX
fEBR I % [R18E U 72 1R 1 O %5 0 OMEEERT A 5 L 72354
ZIEfEE Ui, BEEEE R E O B EZRICONT,
Shapiro-Wilk #R & CIEMME %, Levene WR7E T/l % Wl
L7z & 2 A, RGN TER S 7= 72 ® Kruskal-Wallis
WELEM L. TORR, AEEPRBD b x?2=13.42,
df=2,p=.001<.05) 72, Mann-Whitney ® U #EIZ k5
ZELEE (Bonferroni #ilEf) 21T7->7= (£ 5). AS1XiE
B0 QBRSO IEZR (90.0%) 1%, ASHTIEAR L&M
SRS (75.0%) K0 A EICE» -7 (p=.039<.05).
Fio, ANNZRD D &GEEET&ME (90.0%) 1, AIXED
D &AMNTAEL (55.0%) FfF &V bERICE -T2 (p = .002
<.05). —J7, ANFIEH &ML (55.0%) & AN
T L&IMAIAISE (75.0%) ICHEZ= TR -T- (p
=.359 > .05).

ANKEH 0 QBRSO THE, B R ERE O EA
TN THHTZ. 2D L0 n, [TEERRIET 7 V1T,
KE « EWKEAY— K~ T eimsa s B E a0, bt
WEATE) ORI D REHERT O EICE D F C—H O TIE
DXBIZAEDEEBEZOND. 12121, S5 & BEHER o RE s
TR E TlE, 2e1TAF92[13][14] & R, RKIRICH D16
R KBS AT 2 Wil 3 5 BT S R E S T2z, BEp
DR ZHENCEHECE R E b o7z, TORIZOWN
UL, WEEERT~ OB BRI 03 F /K 55 o fG b & AT 43T % 38
WTDENEID, NF—=FR~y P77 VATHREL CTa—
FICEBERT L Vol LRV/UELEZ X DD THEIT,
My & & N RS~ > T A BT 2158 2@ LT, Huk
DfERPE~DOBRE « Bz m LSS0 A NEER I
TWBH22]. fTERRIRZET 7V iz <, i~y 73
K VEDY — L BIERT A2 LIk - T, EHICEEE
RT DD OREN R IENIREESZS 2 BND.

43 FF{HERRE D B k5

FE 1 M® 70 OFERREREIZ OV T, Shapiro-Wilk
MRECIEHEE, Levene MRE CHENBAMAE LI L Z A,
IR N TR S 72 72— TTBLE O/ BT BT
ZEMA L. ZORR, FEENZEO LN (F (2, 33) =
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15.83, p = .000 < .05) 7=, Tukey ™ HSD %I Lk 5% &t
WE{Tolz (K6). ANIZAED 0 &EHERI St DA ¢

(54.7 ) 1%, AN XEA L&IMASLM (1166 7)) LY
bAEEICE» -7 (p=.000<.05). £/, ANXEHV&
HEER S (547 7)) 1%, AJI3KdEH » &MNTRIS1E (925
) ko baEICEN-T (p=.002<.05). —J, AHX
Ed Y QMM (925 B) & AJ)ZEZ L &I A4
(1166 B) ICHEZII o= (p=.179 > .05).

WEEEITE 2RI D BRI, AJIXBR L &M BRI fE T
i, TENER Vo —Lt~ o 7T F U E, ANTEHY &M
SRR, ANKET Y L~y T AU AL,
ATTEH B X OB TEI OBRIREIT O LERH -T2, WS
fh & HBMATENORIN E TIlZ, = — VIR E KD 5 (E
NEnoTiod, REARRNBELS Ko tEBEZLND.
5. 8hYIC

RIS TIE, FIEHT L DR TE O RIR 2 X5
DITENERARE T 7Y 2R L, =—ViHililc k> TZD
ARAMEERGE L., {TERRINEET 7Y Tk, AXET
7 CEIR L7 SEOREICH L THEE SN S K=k
<~y TTFIUNGHBESEL, ANET T VICKRT 5
AT AT, TORE, ANZET 7 e~y 7
TFUEMNL LT 2 o077 & LTHMELESEAILIC
LT SN o Tt — K=o TOFARY I L 5 ME
ERELWETDHIENTE L., FRIZE- T, TEEHR
XET TV T, BEEH TR GRRE & R E R o 1
BRIFIWNITNG 9B EZB 272, 61T, BEEHATENERIRNMG
BEMESC R E TICEE T DA S, o 2 R A~T
5~6 HIFREE CHMT DI ENTET.

AWFZETIE, WA 2 97 A FDHX T Ly MNigR%E
AWCRti & 4T o 72, WEEEfTERRINT 7"V & HERHEIT L C
WOTHLFIHTEDL L HICTDITE, Av— b7+ I2H
B4 25 5~6 A T RIEOEE Y A X T — Vil 4 FEhE
T5LELEHIT, 2= U F T 2= ADWHFEIZHOWVWTEHHE
BRETL TS MERHD EZXHND.

BE AOTEICB W TERFM OERICEED - 72 AR <
DHE h (BT, LEFETE), LARE SR (B ARFR
Fhe) CHE LT
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