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The shortest route on a map does not necessarily correspond to the best

evacuation route during a disaster because road structures and surrounding conditions make some road
segments unsuitable as evacuation routes. In this study, we developed a portable device that
collects disaster risk factors and related GPS data as a tool to help citizens select evacuation
routes as well as software that integrates, analyzes, and visualizes road network information on a
digital map. We conducted demonstration tests of this system during events related to disaster
prevention mapping in seven areas of Tokyo and the system succeeded in automatically generating risk
maps with more information than conventional methods. We expect that this research will enable
citizens to formulate highly accurate evacuation plans by their own initiative.

Space Syntax



B X C—19,. F—19—-1, 2z—19 (Gm)

1. WFFERRAA S PO 5

BOSRHI S < 0 2T DV AT DMIZLSAFET DN, TRNHDV AT ATV —2 v a v
TUNLE L 7=BG S 2 1 B /b5 Z E R ERBBE 2> T 5D, LavL, S8R L7z
X 245 19~ 2 T2 DI E A @O AR < RE S BE L 72 7= FIMEME O CUg D4
Wb, ZZ THEMXZHLPEATE D700 L LT, BRIFHROUED OB
B OSLRFE TR TE DB RBSHIS< 0 3RV AT ADOBFEEIT 572,

2. WEOHM
AAFFED BEJIX, WIRICEET HAREY A7 K- EEER Yy N —27 OB EZH LML

BT KERFOBEICA R0 2 R T E DRI S O SRV AT LB L, T OA M
PEATEGETHZ L Th D,

3. WDk

A CRRFE LB I -5 < 0 SRS AT Ak, #7310 2 & OV CHIICIETET 5
KEY A7 EFOIE, U A7 OEVIEREORE, KER OREEHCA R Z2ER OGO 7 mE 2
B L CH XA RS ED Z LN TE D RICHERD D, &7 1 2DFHIC SV TIELL
TR T, W, RUAT ATEHIK E LT E W Google Maps & iV /=, Google Maps API
EIEAL, VAT AICEE LT,

1) SEE Y A7 RO
R AT D OB SIS <0 Tk, BEISH L TlE 2 5 Sl 23 iRtk & 5 K F

VR RFOEFREZOFEREZFNT 572D DOEMEL ER Lz (K1), wRIZ, K1 TED I
ZHATHE Y A7 KA ORI 25 U, £ OFRHlifE 2 Feék 35 2 &3 TE H6PS1 7 — DORRE
ERFOERT A 2 &R LTz (M2), RT3 A, HUBISIETET D055 Y 2 7 K+ OFEH
TN TR T 2D TR < | 22— P — DR R BEZ 0 O BT AN ke Wiz, Z
NI XV RO F AN OFMEAM L, KEFEY X7 KT ZNROIET D Z L2 aHEIC L
7

X 2. KEYR7RAFENET SDOBEHMT /A X

Evaluation 2 There are hazardous elements that require caution

There are hazardous elements that need

Evaluation 3
immediate improvement

1. KEFY A7 RFOER L ZOEREFTMOELE

2) URT OEVIEKOREE

TNA AT LK FE Y 27 R OFHIME SN BE RO T — 2 27 U XV~ v TR
572D DA ZHTMLR Java Script & VW THEZE L 72 (IX13) . WRIC, HUE O IE K O Rtk & A E
T 57O TFE L LT, Space SyntaxBiga (DL T, SSEEGA) & 7o, SSEGEmICEE S EK >R v b



— 7 53 Hr TR U 7o MU O 8 B O BEREIR DL 7R T BT (R B OIS BNV /IER : TE
BEOBRONEW) TRIL, TVXNV~y 7 BRI EDWEBT 7Y r—ya U EHIELT
(¥4) s ZDWeb7 7Y Fr—2 3 o TlE, KF U A 27 K+ OFHIE & &R OBHRIRI 2~ AR
MHHWT L, U AT OEVWVIERZHRITE DRI REEBL L, M., 2 OEKOEIR I Z R
THT—FREOEIIE, A—TF =AY T b Y =T TH DHDepthMapX [1] % V=,

Device Data Visualization

H 3, 5 —# OWELT Tk < K4 TNy T ETCOT—FZ DAL

3) RIS AR E R ORGE

TYUH N~y T EIZa U &N E Y R T KA OFMIE & E B OB ORI & R T AR RE )
ST L, KEEROBHE AR AR T A N TEDLA X —T = — A% WEB T 7Y
r—a CEELE(K5), ERBEEIFLUTO 3 >TH D,

o HEHLHMMAE HTHTE D~ —

—HsRe Drawing tool E _ ":‘::i:::::ﬁ
o KEUAVEFAENT BT T HEH
GBI 5 = b TE B A | e
70%%“: ; (Sart and Goal point)

® HEFICHNRIEAHIE T S Z LT
DT 1 HEE

4. TFgepkE X 5. MEREKERNT OO VI —T 2 —R

AHIFGECTHFE LT R v AT L OFRAMEERGET 2 X<, BEEDO VAT A ERT AT A
Ze WP SIS < 0 O HEIREE AT - 72 (K6) [, FEBRRRGEIT A TERNIZ F6 1T 2 7-0 D itk
M U723, BA IR VTR RIS L 72 RGED 9 B, G Sk Lz —ofE R0 2%
R, M. AREEIZ T o HIC LT, B
an S A NV AEGSER R & +oric s o7z b
T, 1O MU D X 44 O 1 &2 15
THEME L7z,

BEBRAE I, WS 2T A HVWTRE Y 2
7 R DD & BEEERE B D BET & T
DT AZEL T, PEMHS< Y AR
LTHbole, 20Kk, AT LA THWE
FRA ZZONWT, PPP(F R Z 7 b« X7 5 BT e EEETRTEREy SIS T

ik roads.

—w R T T T L) FHliEE AN T = B 6. % A7 A% B RHES< Y OFIE



— YT A DOERE DRFEE T - 7= (K7) , PPPREMOFE R, SRR SO TR
Pl A5 2 E N TEREN, KEV XA TKRFZWNET DEOT AL 22 ORI & i
Lo TEMIIRDT2D, TABNMEZ DT NA R ERDIIIHBEORMN S S E OB R LG, £
7oy VAT AERIZOWTIISUU (VAT Aa—H e U T ¢ A7 —)0) d- ik % AV TRIEEZ 1T -
7o L0TEHOERIZH L THFRETHMLTH bW, AaT72H M Lz, TOfE, #HREOF
BIOAaTI3858 Thole, 22—V U T 47 Ml ZFFE L T D Jeff Sauro [2] IZLAUE, F
B2 22713688 L LTV 5D, ARGEICH T 2 RBRE BTV AN TH T2, @A T 215
HIENTE, ZOFRIZLEY, AVATFLAOZ—FE U F IZBWE W BRI >T,
F o BEERIZAT R 2727 7 — R T RO K5 ZBEREERO M EICE BT 2 BRE = A v
hEPERE DDA, TN R (KM2) WK E Y 2 27 R OIUERRIL, Hill D U 27 %238
MTHDWE L Rolz, RUAT AEAWESEMX S 0 ITEMERBEL 2L, KREHOY 27
DS H 3 CHRHICTE T,

LI E RS R A RNCEEM U, ABFZECRI%E LB S-S < 0 KB Y AT A%, st o
WEEEB) - LI TITZ DB EIE S AT L L LTHRMERSH D Z L2 LT LT,

Principle 1
A

Principle 1: Everyone can use it fairly

Principle 2 : It can be used in various ways.

Principle 3 : Easy to use and clearly understandable.

Principle 4 : Information can be understood through multiple sensory organs.

Principle 5 : Even if it is used improperly, it will not cause an accident and

\ Principle 3 can be restored to the current state.
Principle 6 : It can be used with as little physical burden as possible
Principle 7 : The size and size are secured so that it is easy to use.
Supplementary Provision1 : It can be used for a long time and is economical.
Supplementary Provision2 : The quality is excellent and beautiful

/ Principle4  Supplementary Provision3 : Friendly to the human body and the environment.

Supplementary

Principle 2
Provision 3 2

Supplementary ./
Provision 2 [

Supplementary

Provision 1
A 140 Points / B : 30 Points / C : 20 Points / D : 20 Points / E : 0 Points
- ? w— . Type A
Principle 7 Principle § e Type B
Principle 6
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Strongly Strongly
Disagree Agree
1 2 3 4 5

(1) 1 would like to use this system often. 0(0 %) 0(0 %)  1(25 %)  3(75 %) 0(0 %)
(2) | found the system unnecessarily complex. 4(100 %)  0(0 %) 0(0 %) 0(0 %) 0(0 %)
(3) | thought the system was easy to use. 0(0 %) 0(0 %) 0(0 %) 1(25 %)  3(75 %)
(4)  You may need technical support to use this system. 0(0 %) 3(75 %)  1(25 %) 0(0 %) 0(0 %)
(5) | felt that the system was simple and easy to operate. 0(0 %) 0(0 %) 0(0 %) 1(25 %)  3(75 %)
(6)  The system was often inconsistent. 3(75 %)  1(25 %)  0(0 %) 0(0 %) 0(0 %)
(7) 1 think most people can learn how to use the system very quickly. 0(0 %) 0(0 %) 0(0 %) 1(25 %)  3(75 %)
(8) I found the system very awkward. 2(50 %)  2(50 %)  0(0 %) 0(0 %) 0(0 %)
(9) | am confident in my ability to use the system. 0(0 %) 0(0 %) 0(0 %)  4(100 %) 0(0 %)

(10) I thought | needed to learn a lot before | could start using the system.  1(25 %)  2(50 %) 1(25 %) 0(0 %) 0(0 %)
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[1] DepthmapX (website). https://www.ucl.ac.uk/bartlett/architecture/research/space-
syntax/depthmapx, (also at Internet Archive

https://web. archive. org/web/20210315121226/https://www. ucl. ac. uk/bartlett/architectur
e/research/space—syntax/depthmapx) .

[2] Measuring Usability with the System Usability Scale (website)
https://measuringu.com/sus/ (also at Internet Archive

https://web. archive. org/web/20220210122532/https://measuringu. com/sus/)
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