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21 VREROHERA#EME LU VR ZEANDHEE

VR B I 2 L— X — O A2 M-1 (2R T, T —
Lx ¥ Unity Z VT, KKERFEREEEDARIL A VR &
LCRE LT, foBEEH OBEEEIRILIL, MAS €7
NOFRAERZ VR ZEHENICELE 4172 NPC (Non
Player Character) OB IZFEMIT 252 & THRILLZ, 5
BRICAE U7- b 2 -1 12”3, VR 25 A1, HTC
8 VIVEPRO T %, VR ZER THERE X, ~v
~UY T 4 A7 LA (HMD) %¥#7% 1L, HMD OIE
HHENCOARBETE L2 L L Lz, SITHE O
X, arbhe—=7—0MEZ v F Ny R HWNTITD,
HLBEEEFD 12 BEFmOFEAOREZFHE L, ¥ v
Fo8y ROHLA 0.0 m/s, FME D fcil C A X T
D20m/s &L, EOHEPEANTHNLLNMEIZL>TY =
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FEERIE, -2 )R LTZ 2 mX2 m DOFEZEF D%
ICHMD O & Rm S e+ o h—2REL, £
DOFLFH ORIz He iR 2 Bl iE L CiTebhvie, 72k,
VR ZEMIZAETHHEREIL 1 4 THY, VR FEBRIL 1
AT,

_II E HMD
- dae E Q tracking HMD ﬁ
Building data VR modelifiz sensor [ |
(BIM, 3D modeling (Unity) 7| exe e e Ccsv
software) y Output data
ﬁ s::\d l:?c ‘ + Evacuation time
csv + Walking Speed
Evacuees' data Player + Coordinate
(Evacuation NPC (Head mounted + Angle
simulation) (Non player character). (hsplny)

-1 VR BEHES S = L— & — DR
Fig.1 VR evacuation simulator configuration
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B3 R LIz FEEEOAm TH Y, £ I
O REFEB AR AL E SR E S, BEEEBA AARF D A & & KR
HarEFEAIEARE L, K-412R779 X DT, Player %k
HERRAAIEIC BB S ¥, MEEERAAANIE 1L, VR ZEfEIN
TEZ1S5m OKEOFEIR L7 TR RS, ExitA
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Table 1 Apparatus specifications

PC HMD : HTC VIVE PRO

Items Specs Items Specs

[N Windows 10 home 64bit Weight 765 g

CPU Intel i7-7700K Viewing angle 110 °

RAM 16 GB Refresh rate 90 Hz
Graphics Geforce Resolution 2880 X
Cards GTX 1660 Ti 6 GB 1600 dpi

Sensor—
Y
Movement speed ,~HMD
Lom g
0.0m. | Subject’s a
S— R=360 eye level
Touch pad —— f;}gff".;?" I (Real)
Operation range —— (Controllet! |
Controller ! / ] s
) 2m ’

(a) Operation method (b) Experiment space for

of the controller each subject
M-2 = bhe—7 =X D8EE L EREREE
Fig.2 Operation method and experiment space

173.5m

65m 55m
] 3.75m s y_ 13.75m

Start position

ExitB

3L
(a) Floor plan
Exit sign

Legend
. Start lightning
72 Stor: Position
ore @ Passage s Fire Exit
Initial Origin
@ Restaurant D position
(b) Image of exit and exit sign lightning

-3 SRR G2 o>~ i X
Fig.3  Floor plan(layout of three exits in the mall)

23 VRZEMRAICERE L -fthDs#EDRKRIR

R ZE T3 THi ok A3 EEE S 5 IR & R BL T
L7128, T MAS £V 0% L Cxl 522 bk
mENZ AT Lo, £ O FETHI LA VR ZEHNIC NPC
(Non Player Character) & L CHEIET 5 Z & T, #ERE
DM OBEEEE (LUK, NPC) & B 2R 2 &
BT,

PR DREEB AR L E I B A E T LTS, BHER
RE & UGE CRUMARR WAL (15 B A 1 ERiR, %
@&,k&%mm%ﬁlﬁ(%@ﬁ)ﬁnfﬂeNm
I —F BB A BT 5, 735, NPC OBEEES I
WIHINLE D> B KD B3 S0 D K IZIEKIF T M &
LHRFD OMDIEEEET S, F72, NPC OFTENIHEER
FH D Player |[ZFE ST, Player 8 NPC & #4555
HITIENPC A IR RIC L TEY HRIT S 4k E LT,

3. VR ER#HE

AHFFETILVR AT A% AW, WEEERRMAALE, #)
IR E RE O K SN KT DI &, gk N OEAEE 5
NPC OBENEE, T VXN A F—T m%@%,%
K v s— (LI, SS) O TAREITENC G2 5

I ONWTHNT D, B, MKU%1I3_TL
IR OEM Th D, X-5 17T X 9 I k&

IZE - THAL 2o TWAH Z L35,

O, Start position

O qb)b /a\
%
(IR} Passage g ED Passage g5
E 5 E 5
@ } o ° @ }O g
@¢ ..... 2o ’@ g2
Player s T Player K-ley
o~ e~
(a) Opposite direction of flame (b) Direction of flame

P-4 REEEBHAANLE ~D A J5
Fig.4 How to approach the start position 1L

-5

BEEEBHAANLIE 2R 70 & KT8 AR M 2 R T2
ARA—=Y

Fig.5 VR Image of view in direction of fire origin and

Exit A from start position 2R after fire
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31 HWEREIIHT HHUR
WERFICL s CTay br—7 —ORERINIZENH
RNE DI ETHRIEFEDORMEZITo72%, HMD
ZIEESE VR ZM EO 10 m U GDOF 2— U 7L
— A TCHMBIZE & Bl THEIEFIEZ B S 70, B(E
TRE %, BRI T D FE BT G 22 [E] DRI & sl L
7o ECVRZERICAZE L, JEEfERT X ONEEEHH 0 ofd
OB B AN & GRE LT IRRE TR A 1T o 7,
BB 21X NPC 2SBEE LG I TEE DX A I v
7 TR TENC B > TH 5\, HTFHTAEARAE L
TR CHlEHET 2 K O IC PR R LTn, £72, VR ZER]
TNPC & DOFfiliz CE LRV BT TBEITLZ &4

~LT,
32 EEREH
321 VR 3B 1 BHH#MRMEL EROFEEEN

HOERICRIFTEE
BIBR T OO 3 B A A & BEEEBH AR IRE D RN TV D
M), Jaak N OTEREE R 2 R L Lz, 6§t 30 4
DWBREIZBIMLTH BV, F2 (\TRTI07r— A% L
DO FEE S ¥z, BRE LIEEE O ®ELIL, b
W AR NICHS X, WK E 025 Am?, MRS
&% 0.5 Am?, fBREJEHIAZ 07 Am?2 & Lz, LD
B, ZTNENEBED 12 & 1/4 & L1z, NPC D
BENHEILZ 1.0m/s & LT,
322 VRZEER?2: BEEREMNEL S NPC DEELE

MDEBREORBITHICRIZTEE
BENRE DR S 3 MEOEBEHE (NPC) BYENR
TE LT B % at LTz, NPC OBEhHE X, i+ 1.3
m/s, HE 1.0 m/s, EERE 05 m/s & Lz, 25D
IR EEZ D Z EC, v, THRE], TRV o
3 OKMEDOREZFE Lz, TV 1, @EFF 7t
ElRE O LR 3101 T, THRRE ] kR
2:2:1, (W) IIRERREER 1:1:3 & Lo, EfEEBE

#£-2 FEB 1 OFEBRSAE

EBR 1 ORBESMELERBETHD, EB 2 OWFEBREE

X 15 4T, B3R 14 r—A%E Lz, £

DEffir— ADNEFIX T > & DIRE LT,

323 VR EER3 : 7oALY A R—UFA R
FEMRB LU SS BTHRHOMHETEDS T

WO RIE, BEmICHKESINTET VXN A R3—
WX DB ROAEB L O BTk vy v ¥
— & FREOBEEEITEN A TRt B & LTz,

TGN A -4 1R T, EERZEMEE, NPC OB @)X
B— k4 el WEBRE OBEREBR AN A 2 AT, BE
MR O & & 2 Hl e L, BEFEORMEIL, W
AF—URERL, RFIFRY FFRY A x—, Kt
B0 TS A R— + BEAF &R A X —T 0D 3 5
L7, SS i, TEEh L2Vt 1 BBEAE TR T 5
G, LT 1 BEHORTHIC 2 BBEOBRTIRHEED
SERPAHT D 3 &L L,

PA X — VB LSS OFRENE A K-6 [TR"T, A
X =V DORTNEL, BB RBIENRINLD & TK
SRAEER ) & FRR S, KRB EHER) 15 BRI
KEWTERCEN RN D &, TREEFREA] B IO Exit C 7
AR A (e T NF IO D b s (XK-7), A1 =%
—U L SSHRBEBEINS-F—ATIE, SSO—EHBET
HOY A X —VDOFERIL, SSH2m ETHRTFITDHI &
& SS O F & LK 28 RE R LTIz, £D
%, SS D2 EEHDOBE TN EDL L, YA x—TITiT,
SS O F i@ Lgn K 2 IcEE ARSI,

NPC OAIHNEIZXT 2 ADOEID 4 TEK-8 (TR
7. NPC M EEEIERARZ 8T CE 2K E W, HEKIE
DT 3W/4, W2, W4 #iBITT D55 %% E Lz,

154 OWBRE I 14 r— A% T 2 DN FEf ST,

#-3 FER2 OFRGA
Table 3 Condition of the experiment 2

Case No. 2-1 2-2 2-3 2-4 2-5 2-6 2-7

Evacuees’

Table 2 Condition of the experiment 1 speed Fast Slow Fast Slow Fast | Medium | Slow
Start
position 2L 2L 2R 2R 2R 2R 2R
CaseNo.| 1-1 | 1-2 | 13|14 | 15|16 | 1-7 | 1-8 | 1-9 | 1-10 'Eyq P P P P N S .
direction
Case No. 2-8 2-9 2-10 2-11 2-12 2-13 2-14

Density | M | M | M | M| L LI M| M| H H

Evacuees’

posstﬁ;t)n 3L | 3R 1L IR | 3L 3R [ 3L | 3R | 3L 3R
di Eyte_ — — — — — — “«— «— «— “«—
1rection

speed Fast |Medium| Slow |Medium |Medium | Medium | Medium
tart

possf{ion 3L | 3L | 3L | 3R | 3R | IR | IR
Eye - - - - - - -

direction

Note : “ < ”: Opposite direction of fire origin, “ — ”: Direction of fire origin.

“L”: Low density, “ M ” : Medium density, “ H > : High density .

Note : “ < ”: Opposite direction of fire origin , “ — ”: Direction of fire origin.
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#-4 FEBR3 OEBRGM
Table 4 Condition of the experiment 3

Case No.

3-1

3-2

3-3

34

3-5

3-6

3-7

Signage

Ceiling

Ceiling

Ceiling

Ceiling

Fire
shutter

Start
position

2R

2R

2R

2R

2R

2R

2L

Eye
Direction

NPC
movement
area

w

3W/4

Wi2

3W/4

Wi2

Case No.

3-8

3-9

3-10

3-12

3-14

Signage

Ceiling

Both

Both

Ceiling

Ceiling

Ceiling

Fire
shutter

1% stage

1* stage

1% stage

O
178
2" stage

Start
position

2R

2R

2R

2R

2R

2L

2R

Eye
direction

—

—

—

—

NPC
movement
area

3W/4

W/2

W/4

W

W2

W/2

W2

Note : “ < ”: Opposite direction of fire origin , “ — : Direction of fire origin.
s

“Both”: Ceiling mounted signages +Signage in a wall
“Ceiling”: Ceiling mounted signages

% - Fire shutter
! ] !
v

Legend

m= Wall signage

" [ Ceiling signage

WV Exit

-== Fire shutter @ start position

& Fire origin

Fig.6

ExiyB EZEZ2 o] Exia

Start position 2L
L2

L2

X-6 WA F—TEIUSS ORRENE

@

&

Evacuation instructions

Fire alarm

Fig.7

Fire Situation

Installation positions of signage and fire shutter

Digital signage

4. RERER

P

411 VR ER 1: SHRME L REROFEEED
HOERICRIFTEHE

FEBR 1 O H N ORIREL I LOEOEIG & EK-5 TR
T, Case 1-1~4 OBEFEBRAAALE A 3L & 3R TiX, F8F
DOERAE D O E TOEREN bV Bxit B Z#3R L 7=,
WEEEBRAAAIE 2N 1L & IR TidE HUTW H A O ExitA %%
WU AT 13 BT, Exit B 23R L72EG 0 n<e
RFmnrolz, HAND LEEEMO 3L & H 0372 EEH
il 3R & Hile 5 &, 3L D J578 Exit A 2 Exit C Zi#4R
LIz BIG BN ET@EhoT,

KPFTT 8] & VTt & o TR B CabEEE A BR 4G L 72 Case 1-
5~10 OBIMAALE X 3L & 3R THY, WFhosr—2T
HEITOH M TH S Exit B OBIRENGNIEFITE -T2,
LT, EEEBENEOLA T, (EEEEEENMEL
POEA &l LT, Exit C 23BN L7254 15%E bt
WHIE < 72572, Casel-1~2 @ 3L & 3R & Hikd 5 & H
M OBPELFEREOME M 2R L TR Y, REHERMERED
& OBIIFE E I o Tz, £, BEEEBALAIE 3L &
3R DEWIZ K HFERDZEITIZIE R -T2,

PLEDi@EY, Case 1-1~4 £V, BEFEBRMAGAIE DD
PO O 23 FEKIETT I & B A TR & ROk 7 18D
HOZRIRL, bW HARNKIEFRICH 5561
NPC &%t LCh 1/3 FREE ARG IS 5 2 &0
bhotz, F£72, Casel-5~10 LV, (EEEEBEO RV
AT A PRMET 27280, &EFY OHR Tide < kIR
MNHBENTZH O ORIRED EHN DT, - T, #E
HERR AR ONLE LAV TS FRARFE L TH->TH, H
ORTORMER DU K> THORIRB R D5ER Lo T,

-5 ER 1 OO BRIREK
Table 5 Exit choice tendency

£
Wﬂn
={F

ExifC | [ 1] =

d=6.5m (W), d=4.875m (3W/4) , d=3.25m (W/2) , d = 1.625m (W/4)

Case No. 1-1 1-2 1-3 1-4 1-5
Density Medium Medium Medium Medium Low
Start position 3L 3R 1L 1R 3L
Eye Direction - - - - —
Exit A 2 0 13 13 0
X1 Percent 7% 0% 3% 43% 0%
Exit B P 23] 27 16 16 28
M7 B A F— D ORE L FRNEOH X Percent 76 % 90 % 53% 53%|  93%
. P 5 3 1 1 2
Image of signage display ExXitC | pereent 7% 10 % 1% 4% 7%
Case No. 1-6 1-7 1-8 1-9 1-10
Legend (Exit choice of NPC ) Density Low Medium Medium High High
\73sm | CJExtA [ ExtB B ExicC | Start position 3R 3L 3R 3R 3R
) * Eye Direction — — — — —
Exit A P 0 0 0 0 0
O | | Percent 0% 0% 0% 0% 0%
A Y . P 28 30 28 26 25
Wi e ExitB | percent 93%|  100%|  93%|  87%| 85%
Exit C P 2 0 2 4 5
-8 NPC O¥gift4+2A2x 7 Percent 7% 0% 7% 13 % 15%

Fig.8 Exit choice of NPC (NPC movement area)

Note : “ < ”: Opposite direction of fire origin , “ — ” : Direction of fire origin.
“P” : Number of persons.
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412 VRER2: BEEREHNREG S NPC ORELE
NEBREORBITHICRIZTEE

FER 2 TOXH D OBRRE LI L0 0EIA % FK-6
(T, BB OREEEBRLANTE Y Exit A & Exit B O
J1Z 8 B 2L, 2R TAIR & fin) & Tttt 4 BAth L 7= Case
2-1~4 TiX, 56 E OPERE DSBEFERHLAIFIZ AT s
MICdH Z YD O Exit B Z#3R L, NPC ORBEHE D
EWVIC Z 2 HBRE OB O RIN~OEBEIT A SR ) o
Too — 5, BEEEBHAANTE S 2R CARIFIT I Z E)\ N CoRERE
Z Bt L7= Case 2-5~7 Tl¥, NPC OB E 23 H\ 5k
FECIX, BEEEBAAARF O M & L B2 D Bxit B AR L7
EIEN 87%L <, NPC OBENEE N BEIE L, kIR
FHANZdH % Bxit A OIRPEN A3 o7 (Case 2-5~7 D
JIELZ 13%, 33%, 47%)., ZUZxt L CHBRE oBEHERR
BEALIE S 3L CAKIET 0] % AV COBERE 2 BRAA L 72 Case2-

F-6 FBR2 OHNEBRER L L DOEE

Table 6 Results of exit choice in each case (n=15)

Case No. 2-1 2-2 2-3 2-4 2-5 2-6 2-7

NPC speed Fast | Slow | Fast | Slow | Fast | Medium | Slow

Start position | 2L 2L 2R 2R 2R 2R 2R

Eye Direction | < — — — — — —
. p 0 0 T 0 7 3 7
ExitA [ 0% 0% 7% 0%| 13%| 33%| 47%
: P 15 T3 @ 15 13 T0 g
ExitB | el 100%]| 100 %] 93%| 100%| 87%| 67%| 53 %
: P 0 0 0 0 0 0 0
ExitC ol 0w 0w 0% 0% ow| o0w%| 0%

Case No. 2-8 2-9 2-10 | 2-11 2-12 | 2-13 | 2-14

NPC speed | Fast |Medium | Slow |Medium | Medium | Medium | Medium

Start position | 3L 3L 3L 3R 3R 1R IR

Eye Direction| — — — — — — .
- P 3 g 3 9 T 6 2
ExitA [0 centl 20%| 53%]| 53%| 60%| 7%| 40%| 13%
] P 2 7 7 6 2 9 13
ExitB [ | 80%| 47%| 47%| 40%| 80%| 60%| 87%
] P 0 0 0 0 2 0 0
ExitC ol 0% 0% 0% 0%| 13%| 0%| 0%

ote : : osite direction of fire origin : Direction of fire origin.
Note: “ < ”7: 0 te direct f fi ,“ — 7 Direct f fi
“P” : Number of persons.

20
Exit-C Passage = Fire origin
et & e —,’M’*.,‘.:;'-"“. v Exit-A 1.0
SRR s e ©
Sacp s 00
& . Start Position Movement Speed
Exit-B oL [m/s]
(a) Case 2-1, Movement speed of main other evacuees : Fast
— 20
Exit-C Passage ] Fire origin
cvees o aveeeteresasasnenneen " Exit-X 10
B T esmoge s
RN NIy 0
. Start Position Movement Speed
Exit-B oL [m/s]

(b) Case 2-2 , Movement speed of main other evacuees : Slow

-9 Case 2-1 33 K O\ Case 2-2 O EHERFE DA THLBE
Fig.9 Player’s movement trajectories in cases 2-1 and 2-2

8~10 Ti¥, [FIERIC Exit A & Exit B 28R 41, Exit A
DFRPRIL NPC OB BN DS HWIEIZ 20%, 53%,
53%& 720, Exit B O@EIREIE 1L NPC OFEhE AN H
WERIETIX 80% & @<, HRREL & VST Exit A
& Exit B ORI E L {72572, Case2-11~14 T
%, BEhEE A PR L L, BEEERRAA(LIE 3R, IR TO
BEHEPH ARIF D 7 AN & D H A BRI D 2% ik U7z
VNIV O EEEEBR AAAT 1 B FE SR A [y CREEE L 7245
A, FEAIEMO Exit B 23R L 7B OFIA M
80~87% & o 1o, KRG M A MW GEITIE, K
BN 5 Exit A OBPERNIEPETT A % W T2 55
[ZHEART 27~-53% ER o7, T &, HBRE R
BR AR FE KPR TT 18] & [ T 35 A2l NPC OB Ehisk &
DOEBIRONTICEDOFmOMAICkEREL, kA
] & [\ 72355021, NPC OB ENEE S H WG AL,
NPC D7 GEXIET M) (ICFEFT 2R RS
niz,

Case 2-1 & Case 2-2 ORMERAE OBEFERH A7 & 21 7>
5 Exit B £ TOBEEN A M9 1273, KHPok 7 m
v M, 0.5 BROEBREONEEZRL, TORFETO
BEhEELH 77—~ 7 TR LI, NPC OBEhEE N
RN Case 2-1 TOHERFE OB EEEE O FEHIHEIT 0.84 m/s
T, NPC OBENEE N EV Case 2-2 TIIBENEE V)
fElX 0.61 m/s TH Y, FHYMHETLHET D & Case 2-1 (T
Case 2-2 £V 138 {F#o7-, Z 95 LizfHmAE, X-9
R L7271y FERING, Case2-2 KD E Case2-1 D
7uy NOBRERIZEWN EnB LD, T L
T, Case 2-1 OBEHABNE, Case2-2 &L T, @i
DOMEFT UL DR AL BTz, NPC O R B A3
WG EIE, BOWIGAIZHEE ED NPC O DMK
Wizsh, TOHIT TEWETITEINEEZ LB 26N
%o —J, Case 2-2 TlE, BENHENE NPC OFIG
D@2, W ENEmEBEEREE o7, ZhIT X
DR 1 NPC Z 1BV Z L TEF%ICKHL L9
ZREEE L7272, R E ORRERE D3 E URR I 25l D B E)
L7z,

413 VR ER 3: TN YA R—DCFRNV-HE
FEMRB LU SS B THRHOMHETEDON T

FEBR 3 TOAH DO OBRES &2 -7 1RT,

YA F—T D7 Case 3-1~3 TIE, 90%LL LD ERA
D F Y O ExitB 3 4R L, ExitC 28R L 79 1%
0~13%CTH > =Dk LT, KIFMHY FIFRHY A 12—
UxEkiE L7z Case 3-4~8 T, Exit C OEPEIL 13
~53%E 720, WMLz, A R—URRWEEICIEK
HLITWH O ZRIRT BB H o720, A x—UN
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B DG EITITAK LA~ DOFEID RN S D Z &b
Motz, iz, KAMBY FFRY A X =Tz TH
AAHEICBEE A R — V2R ET D2 LT, HBRED
40~67%DMERICHEW Exit C 23R L, HEENSD
WCEL 2B LR bhro7= (Case 3-9~10),

P A 2= SS BETT 584G (Case 3-11) T
1%, ExitC~HEEE L 72 3 RIR D 13% Th o 7273,
RKIEBHY FFRY A 2=V % RE LT-5M (Case 3-
12~13) T, 47%0°5 60%7 SS FZ @it L Exit C ~
BEEE L 7=, F£7z, SS 2 BHDOBETHOHE (Case 3-
14) 1Ti%, 87%DHERAE M FE/RITHEVY SS O T A it
FICTFRIOD Exit B~ L7-, LA Eomb, ¥4 x—
LK BDIAR 2 NGAE, 1BEEDOSSOETFTED
T&EEL TROWONDI BT SS TRl H 1 ~BEEE L
TAHRDR B 572Dy, A RX—TVDHRIZED SSO %
I L CARCER RS TE 5 2 & R LT,

-7 ER3IOHORICEL L OEES

Table 7 Results of exit choice in each case (n=15)

Case No. 3-1 3-2 3-3 3-4 3-5 3-6 3-7

Signage Ceiling | Ceiling | Ceiling | Ceiling

Fire shutter

Start position | 2R 2R 2R 2R 2R 2R 2L

Eye - - - - - - -
Direction
NPC
movement w 3W/4 W/2 w 3IW/4 W/2 W/2
area
) P 0 0 0 0 0 0 0
ExitA [ 0% 0% 0% 0% o%| 0% 0%
) P 4 5 3 2 11 7 0
ExitB [o il 93%| 100%| 87%| 80%| 73%| 47%| 67%
] P T 0 P 3 1 g 5
ExitC ol 7% 0%| 13%| 20%| 27%| 53%| 33%

Case No. 3-8 3-9 3-10 | 3-11 | 3-12 | 3-13 | 3-14

Signage Ceiling | Both Both Ceiling | Ceiling | Ceiling
N O
Fire shutter st . “ &
1% stage | 1 stage | 1* stage 2 stage

Start position | 2R 2R 2R 2R 2R 2L 2R

Eye — «— «— «— «— «— “«—
direction
NPC
movement 3IW/4 W/2 W/4 w W/2 w72 W/2
area
4 P T 0 0 0 0 0 0
ExitA [ il 7% 0% 0%| 0% o0%| 0% 0%
, P 10 9 3 13 8 g 13
ExitB [ entl 80%| 60%| 33%| 87%| 53%| 40%| 87%
. P 2 ) 10 2 7 g 2
Exit C 0 0, 0, 0 0 0 o,
percent| 13%| 40%| 67%| 13%| 47%| 60%| 13%

Note : “ < ”: Opposite direction of fire origin , “ — *: Direction of fire origin.
“Both”: Ceiling mounted signages +Signage in a wall
“Ceiling”: Ceiling mounted signages
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