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A Study on Fire Evacuation Guidance System using Indoor
Spatial Information from Beacon
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ABSTRACT: The purpose of this study is to present the possibility of adopting beacons to implement the fire evacuation guidance
system in order to reduce the evacuation time for a fire in complex buildings. A beacon-based evacuation system can quickly detect a
fire's origin, optimal path of evacuation involved with the exits and the location of evacuees using information collected by the proposed
system. The assessment is conducted by integrating different scenario models including fire simulation. Based on the research result,
beacon is an effective tool to warn potential hazards or to provide early detection and a safe escape.
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Figure 1. Alarm phases of an analog detector (Park, 2013)

0] ofg= ZX7l= 4d =2=0f mat ofH[dE, gL,

2sbdd| S +AE 4 UCHPark, 2013). 0l0f kAl =714

B7} 7tsotH AskEd|of ofgt £AYXIE & 4 Utk 2L
YA7|9 ASHREE fstn it 222t 7| 524t 59
SIHYEE a2 ALt HHYXI 7180 Akgst| 2ish
Mz 710l A7 IE 2 s 4 s Yol 2
ST,

. ol AlAE

Lt JHA DS S AT WA, 91X 32|D I AR
L2 4 ULk S B Shfol oA TREOIM 2 4 9lo0]
o7| A 22 SN FFoh B A7|RE| L AI|IHK]
0l SOl 1719t T I ST 22 AIZE STt St
[I2 B HE2s i8] HASIIL 1RE S5t Yz
0 HSE WA 4 Uk B ARKE 17| RS 2L
A W A3 S Y HSE WHslE 012 ShiEeR oI
SR Q0! AIZHE HSUE T S0 S71E0l Feof o
3 ShiH IS QIXISIA EICt S OIX] $0| HSL Mtz
HE0|HD 310, SPHS OIXIst ASLE TS HAlGH | &
7HRIS| T2 OlnjBiTt UHHO R TAIXI] 10%E S 2!
x| 5 SA| DSRS0 2lo] TARts CH2 FeL NS
Tkl SRt SRS Fste S BT IlHESS 0j2
ChPark, 2012), AR Ch7 XIoK SAIOIM 7S &2 =gt
012 &HTh MBS 1T 3 JICtEIAL QRet S1tS Hshs
WES BT O 25%B10] ZA| Tt BSS itk £t Tt
RSS T2 Mpartel £XIE B Yltkzls S 2EA=( o
ML It &F0| ISACZE 0|FHXICKKIm et al,, 2005)

etk A=521 ml XME E0l= Tl Ase2 it

N
in]
[
[
>
«
@
o
~
Q
)
ro
[>~
=
m
T
=
>
foi
(]
ot
4]0
%
E
Lo
>



=) -
ujo m _C_i JH o |
it m o= o " XX %
W . o g woo®w = O R W f
3T 0T N =" ® 2 ME ST
R0 = l 2 K Rl = 0 = ol @m@%ﬂﬁ@ﬂw T
By UF i = UK il = 4 o o< W of IHxlﬁ =R rl)
op @ X 8 % o o+ o = = Haﬂ.ooae_ém_xw WM_M on O = [l
R0 D &l Ul ar 2 Bl ol & o T o2 9k 5 < B = = o Ko o < /R
50 = o w = o z L 02 20 48 X R F ~ DO 4 s <
ST = = 0 < o 1o Wom 5 ,_%oAﬂoal_ak_/H m 8o 80 of ﬂﬂ%o,%_
ot o o = QRO O T X »{oﬂmo Hom_m_mmo%%%_o @ ) of m = WNWOWHH
w o 2 2 ;:E%ﬁoﬁ = ! __bHoofur_llLl_:_ o om o n ol R = w0 W i
ﬁozoﬁ% rr,zqmﬁ_/oga A o= 8 XUMMOMM_:/._L —_ o & L o orwmomn%
a K B o oo o~ W T o o K LA kA K T on oo A RO & mE e
L:q._t THi o mA_u o X ooH o I 00 od E mm_ = W% ol o &l X/% ol 5 _m__mnmu Lru_._ = il Tl o 5 @J._ an ol
i = —_ | K - = o 2 R — 9 -
gy OF Xy r o O M;o & oo | __gﬂmoﬁoc%mmﬁ%_m_ﬁ Bl 1o o B oo WX
ﬂ@%oﬂ woﬁw_;lﬂa_ﬂ 4 WomMmm uEmMo_XTLﬁol_ﬁ__%ﬂa:_ﬁ o_T_m_w LME_N_WA
0N LN %0 1o =} an O = - 22 g = =~ o EE
- 0 7OJ|_./_/ R A —/°|.| :|I||A On_“_/_/ . _ Ln___
BRI 00 Mooy 5 o 0 &« amw.mwﬁm%n_o?m;lo B0 ol Emog oo U
X0 i [ o @ It o = i | F
_,fon_OLA_ .._.Iy)oﬁﬁxﬂﬁoxi ol 2oL |__aHAﬁxEEmooaﬁ_Hmo% 20 K = oo o b °
aoﬂm@mm%ﬁ%ﬂa:_o%%ﬁ& KRS 5 w_x%%g&o_wwe_@&%w quw_%m_gﬂ
__Po;o;Hr(lJl J od R = <l — 5 H T B = ol K = &5 oo B
i 7_o|E7_:Mo_L|+ =g U T o= U H K g K Eﬁ[fmmﬂ i oMH,,g[@7
TE__ATtaomoleumm_b_uﬁ_l__ ELHH7 i.@pgﬁ%@;ﬂ75ﬂ = :Lglr.x?
. . rs RIS X0 o= o S = X0 EATaor_cr,_Ag
. < & K K & n~ o W g5 A of X0 S 3 o| U0 R 1w N B =
. . X o T .__No._ _.w_. ~ il 0 m_v_/g & HM 5 < N Tof 100 ik =3 iofl ol e = Ko
: JME_EE Bl R J%MNEQWO_EN %Wﬂ@ﬁwom_z
_ o = 3__¢L|p_lm|a __Qﬂmw%r_ B O TS gdyyg
Al - = A = <X = 7 of h ~ — 5 O 5 & N 5
Hv < an ol R o = o = 7 ol & T S o= mo & Ar on I+
S o) RT KD 1 = Tl T oW o iﬁfhl[f,_%lkli
0 B = e ™ J/ o i s < T © N X < 00 © =
0o & o BRI = LW R RO ol I W =@ g 30N 2
W o 8 Ly B EETSEF SRR
%@O@Ee%oﬁm@ H,_41M,L7|Wu._ moor
ﬂAoMLr__r__IIH uoﬁw_loM% _ _
E_E_.E%m_on_OWML HE7AO_AH7D_. ® m < ol Y
Eaio_ﬁwmﬁ_wm WO_E%I%H " 58 © WH%W% iy I
- 70 ~ ol & B - = %0 o] on T W : £ 9 < 3 0 o 100 [t i
xoo)__aﬁm:__exkg o 2 S oy T o | SR = of 8 o
M_mﬂ%aiﬂﬂmﬁ _I__ol_aﬂ@if m e mv._m_v___w_me qu i
Ho S i = T 10 ol = = 1 = ol _ T L : .y o AN 0 o2 N o0 s nH
W & B = o] o <o F § K g | co-d--4 24 3 < o 5 = =0 190 =
m K o = oF 1l i HE w = I H 20 5l 3 ] g2 k< M g <+ 83 < o <V To RO
= = — [ LAY = = 5 | " 3 i SN IS
,utmgm%,_o?xlfo g 3| o 2. S8 3 IR IS oty 4
wwmﬁﬂ_ouo@m% M|MIo|ﬂm_ § | E| =8 EL - .:OAm,A._Z T @ o
1o <V — 5 = : = 3 = - -
,_O_Dmmﬂﬂmo—%o_a 2oLz d HEE TR IS = R E I z £ O
?LM.%Ioo%ér ETRPE L - SRL gl g 3| ssl 5 —udzig = B0 o
= o L.__._._ H__l = 1 O:_._ ov ¥ < < > < e =3 - = == F ,
o g3 S ) GULE DU g I 2 3 2w Ee sy Jo H oo
mmfmamL__Sr___gl = T = X Oote 4 B " < :II,_/A_.EA 0T
2) Do %Iumwo_ "3 ﬂﬁoo el 3 m 55 o s Mg UK o
o“_ ol Qo x__x_ it o] o= &r __o_v ol o — A_l _A_.E 3 5 ! £ e i e ==} o AT A oll —, or b _.:D _._.T_
0= = K L 6 o =K ol & <X [0 N 2 S e 4 g8 = al oo ol ol o 9l
0lo o Kb — RO N i oo o =6 om = Ei ¢ s | 5% 3 o o T
o = =4 oy 0 Ml — Tox K S 2: 8 Eoi ne 2o T oy o3 X0 ol S
E w _E ) TR N 0 K W R KO < N 5! & o| BE! o © _._._._ wjr 1o <0
mM_EoﬂtﬂommMmﬂm Mmaﬂiﬂ_ﬁﬂik, 8 E El 87 [ mle._,EEA_'|& c_em_m_vmeao
= o [ o o T < T KX o [N gi F [ = K - 9 8 W;.._#
WHEO_E%EE&TE%_EO ._ILWWAW_NO%_A% = R 83 Uk S S 0
c n TA;A_.E|£ ~ K = g = ol X ol .r\_uAllDl i 5| Lol £ 8 __o_|o|_.AM|_._ i T o 5o J
=5 0o kK = o = N = e G| gk E & _ ® = &£ o =
RK U o ! TR 85| . o U g5 g z K
N K0 = R0 o & 5 o uAuﬁoMIo( oy = D
O__._._TA g 0 0 =N ELI .‘l__.:A+
= ™ Kl gy @ .rLI.mO:__.%E,IL <0 _|_.__uo
- - LI_EHHPOM 4 oF %0 W
b.nlvu _H_OML||_I|_ H._._.l
i =l = ol <F 0 ol &
4 oMo K . .

17

(2016)



OU7IBUY = TpRI| AIZiT BUY X BUARE ()

Ho
(RHARte] EYE = 0.5L/sec)

ST Lelial 7 [E0] SR MEO] 20| & X|H
A7[eHY2 e S0IM el SAlof| 0[F0IX|7] m=ol| 71=H
H7[5tZ0] AR TS IS0 tHeel=

i
i
ol
°
ro
n

DA H 14415
Q)22 FIAIA
7 |SFAZ Rt

| cHet A=t

°
fr
(o}
=
=
Xe)
S
N
OlM
IE
2
rk o

a

CHAST 2 321, 2009). Al
AlM| L 2 Azt H|w

JFsattt.

ron
2 Ml
1= Hn
[0 kI
> Ofm
0x

[pU——

=
=
~
N
fol
=2
>
e
~
QL
™~
]

J

2t
A

S

mjo
2 ojm
E

ol
==

=
rn

e
[l
=)

i
on

A < (H

TO0m TO0Mm

Hy)
T _ lim (2)
smog max ( V. — V;,0.0l)

re
>

e
A

Temoke =

Aoom =

é)é
om S

o lo o
[

uz wx Sk

o 2
i)l
3!’\)

(@]
3

ox 10

on
=

onl

Hoom =
Him =
Vs
Ve

rot
=1
re

1

0= O 2t
3@ HH—
o
3

[l
40 @
~
1o
e N
. o
~—
A

ol
=
re
o
3
~
HI

W
=
i
Mo
e
0i0
re
=
=
30
Ny
>
%

AAH

k

w
E
-
16

EXIEAAS] 7HE

| 7|29 =itf2 chefel 280 SUHEE &
Pl SRACE NSO 3717F A et EHA
jofl T2t 0| R==20] Z{E7HY & ol
P HSEIRICLKKim et al,, 2008), H|Z0| A3
S0| 7FSallX[HM 2L Stef ohey

b

N
-0

2

ofm

>_

r

oo B oo
T oo £ 100 e
T

2——5‘—0_|I>OH

A=

unm—_*— N

s \laEw

_'_Ozi‘ 20\1

+~ X o

g0 &

o Ao

w2 1@ Tlo

10
>

Oon

m

Z B>

NI ]

T =2

T~ [
[> on ik

%

00 =

il

>

i :‘é

bz

4 =

= Ty

N

Q'L

o 2

o

—

m

I ]
=
El
Q'E
2
0
M
i
40
rx
om 4o
=
ﬂ
=2
[&)]
o
3
mjo
ot

Communication)

>
4e]
<
>
00
pal
10
40
A
oA
HT

I
ro
Rl
ol
=
HU
Ho
4>
M
|O
HU
=
OH
Q'L

=
B, 2742] E0| T2 o] MATIA SH BES 275
4=CHKIm, 2015). ZZ0fl= COXAIM, 2NN, SEMA, Tt
£ MA 52 HIZ0) B ALIBI0 25, S, CO, B

0] 7t=sitt,

>

18 Journal of KIBIM Vol.6, No.3 (2016)

— “

Beacon )

S}

PC/Smartphone
fire 2 (Warning and Transmission)

Figure 3. Conceptual diagram of evacuation guidance
systems

rH
re
41
<2
>
rr
Tl
«Q

[

I

w
=
m\J
k=)
o
rhl
njo
ofm
gl__l
N
ro
H-|
Nl
(@)
(e

Iph
ozt
N
o
0l
_O'L
X
fon
]
40
oo
oy
Dal
U
4>
09t
rok
o
> o
o
T
ro
>

>
Fﬁ
i
o 2
HL
i
A
b
Yoo
~
Ao
<2
H
L)
Ral
e}
=]
uz
>
N
1
~

ofm
gl__l
=
>_
™~
|
Hu
B[}
Yol

4
R o T
s
S~
ONH' izl
noo
sN e
<
o M
o N >
Ral

10

D
12
Jal
0
T
10
0l

N~ M

Jhu

o

N
0z

4> oY X N I

ro
4>
ﬂ
> N o
(@)
= — 7
i
Hu
4m
[>
ofm
=
mjo
=)
00
Q'L
2
rc

1o
—
o =
ofm TH
ol
o
rE
>
one
i
2
=
o
i
o
]

=]
Im
el
i)
o
(@]

rm 9 0f
[
(@]
0z
0x
o
<
o
N
=]

ol
:
o oh

gy
HT
o o
in
AL
> Tlo
)
|0
Hu
>=
(@)
]
=)
T
b~
0x
>
M
©
1
om —

B N
oo o
M oo
f=) =
>t =
D s
> = O
;ﬁ“Eio
M & o
rm|;<z
o2 or
'E||'|'|O-k-)L
S fm oo
S oo tH
|'Hou—>.‘—
g = 10
v 0F T
or 5
VNG
ne —
o o
S o
|‘>||-”9.E
= 4>
ne 0 ol

ton
2
nx
0x
(0hal
B~
~
5]
~
)
=
=
>
>
10
o
2l
ron
1=}
[
mjo
40
H-|
ron
iml

Beaco
(xps1, Yesy: Zpsi

Beacon,

TOA;
(*psa, Ypsa: Zpsa)

Mopile Node

(Xng Yaar Zn)

Beacon,
(*ps2 Yesa Zpsa)
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Table 1, Detection information of beacon in scenario 1

Bel Bw1 Bc2 Bw?2 Bw3
Detection 1 5 3 4 5
order
3 10
Ti 15.2
ime gap 0 (assumed) | (assumed) @ 5.

Table 2, Smoke arrival time to the limit height

8 Burn down A
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Room A[Room B
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