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Abstract

There are many problems with the fire detection devices being used in currently, because it is
difficult to find location of the source of fire and determine where devices are working or not. In this
paper, we proposed fire detection and rescue system using wireless sensor network that can be
real-time monitoring and determine safe exit. Fire detection and rescue system based on ubiquitous
sensor network can know exactly source of fire and help determine rescue tactics using sensing data
from wireless sensor nodes. Transmitted wirelessly in real-time thermal sensor and gas sensor
information to analyze the GUI to monitor the status information output to the screen by use of a
system implemented in everyday life, looked at the possihility.

Key Words : Wireless Sensor Network(WSN), ZigBee, IEEE 802.15.4, CSMA/CA, MAC

1. M 2 Alzgloz  7]&o]  AMMIRIA|AMe]  SH]FHE 2~
(Ubiquitous) #H3FY 7S H&Este] A5 A 74
WSN(Wireless Sensor Network) 7]4Fe] 82714 HAAS Fa&] AAZE o A3 RUEE A=
RUHE Alzdoelgt shale] el o] x7] 7HA] TE5SE AS Dee1-2]
L AZ ol wix|Eo] Q= A Al e sk 7hs 25 AA FE AN Go] 'l Al ==
ARG Ao sletste] FIMdE e oA gk 55 AEATE 2ok o A shd B4 YE
A ARAST A3 glsEs vidsr] ¢t HAE Fote] 9 A Uisk 24113 ZA7) 7
sioh Tk dAoA AAIZE RUEFEo] 7ssk T
« AR QEYE ARENT Lk Aog NS E Whol ~xgIefe} e 7|E A
Rt ARG e 25 A9 B P % 248 30 o0
el -999- , Fax : -999- 1 = =
E-mail : jslee@kimpo.ac.kr T o ol Fa kA s 2 NE 7o sk
A4 2010 119 239 Hob Al 28 Hgo] 71ssith AL ¢

1A A 120109 119 30
AALE R 20109 129 299

@ Journal of KIEE, Vol.25, No.2, February 2011



X 4

4y Zodg o e o = oo
i oot fo ™ o oo

7122l WSN 7]uke] 3}z
wlo 2 LAEo] EA Arglo] %xga—]_)‘_:_ 7o
ojFornE Fr|Ho= 4 A
A7l ok B3 7S
Q] Ho|HE GTS WHoz Hg
1l CSMA/CA 3 AR&dh=
Ak F714 HeolHE 71‘%3?7}01]/&1 xdfgé}
Z7Vele] Z2E=o] kAl g
7Vatar, dlolele] Addo] Zrfgic) Aok
A= BATINA 7714 dolH e AES &
HAst7] 13l dlolE = Qle] S
ol Al Ao 7]%3}04 ot
—.—o]—/\,\_«ﬂﬂ CSMA/CA

<] ??ﬂ% 7

CRERUET

il

i o122 rﬂomsa}
42 4 0, 12 H 5% 9

Azua glolg Age] AArghe

S A

2. O|=OE

2.1 ZigBeeE

A

Dy

ZigBee 7]&S o83+
AE 2] W3

W
N4
(E o
:

4 - A7)dn) 8k =EA] A253 A23, 20119 2¢¥

o
E)
N
Ho
o
of,

W

Ao
g

o It
% |

ol

ﬂ_r'

U
o PN
z ™ o
—

;@o{}lﬂﬂrlo"@%

FeH7]. oju] B Folollq =
ol Thekek gkl #83

=4 F 3len 7]jEe
S A 1A

sfel 24 B0 4ol 7Fs

0%

A
o
N

i

2
o
ol
N
Ho
o
oo 2o

2 oy Jo
2
lo
i

40 4"

w2
N

op wx = AN

oL U (N

17

_—
_

N

N

N

mlo

=

o

-l>

%0,

i)

-

ol —

> rE Y

o ro
ne ol

o S,

oy |12

- Hu i}
2 - M
R L

{0 OH Zg 1‘.‘0

(B~

KoL 2 2 oy 2 Nt g B 9 K

o

ot
Oto rE oo

Lo

=

s

AL

3

)

b

5

g o

>~

o

-

AN

N,
= o

ol
RO T i

l K
2
S
=
O
Hﬂ
S
R
_1\1
=
N
‘-r
f
L
E

H
ZAEE B 17]*‘0}7] wfj o] a1 ‘73‘; Al
2] SHoA% frefsith

2.2 [ BIHZX| AL

ag AZx= EH *P%‘?—&%O]Ur ﬁ%%oﬂ

=

2
N
e
_?L
o
R
>
[>

O Mzl ok :l

l
g
X,
e
==
1o
]:E
=
Oz

o o
ne
o oF >

o] F714 FARFIE &

A el F= /\F‘lﬂ A= A A A

T2 7L 7oz Fof glo] A sl sk Aol 9]

| Aol o4 =] 2] l’xc}O] WA 79
].

/591 2lo] ofel9] w2 217 S8 L A 3]

N

S 7 5 Tk A WES R A2Ee B
A glo] dlolE] /54l0] Tz et o] 2 Ea wulE]
o @7o] F50] 419 A 2 1 A% el

Fo] Hgo] Qe
2.3 IEEE 802.15.4 J|=

IEEE 802.154+%= A< WPAN(Wierless Personal
Area Network)S 93+ PHY (Physical Layer) A&}

D



WON 4dA A5 Fds 1@ dAdA ZUHP A2

jalii)

MAC(Medium Access Control) Al&2] ¥Fs=o|th
IEEE 802.154% 7132 0 2 CSMA/CA(Carrier Sense
Multiple Access with Collision Avoidance) 2 <4
A2 7o 7 23

[EEE 802.15.4+= 773 2#Q) F25 AeH o= A}
| = glow, o EyQle] Jel= julolE e
osA AAEE FHEZHYL 5 K Active
Period)#} 1|25 *7KInactive Period)o] 1tk W]
& TF S IUYlolH = AXE BREg Sold 4
Aok 22lar FAATIHCAP : Contention Access
Period) &% FAISI71E Y9k tule]~= &334
CSMA/CA 215 AR&-ste] th& tuto] ~E53 34
gjof gtk AT ] AEEE BE ZYdES A
gds AH=sr] 98l E538kE CSMA/CA <
AREghe) HEg MAC o] ZHlES 3 B4
ol A AFEn) A7 A 7IRke] Ald A
2 WS ARESEY] Wil 714120 Holy Ao
= AFsHA] etk 2 Al2"oAlE F7]4]1 Ho]E]
£ ATl Aeletr] f18l 7152 o]y g} H
wste] AEe AAsks A F7let] 7714 )
olf] EjT& FHAaAIATh

n

oy

-

3. AAE 2 % 7

i —>i5ensor

>
Analog/RF

\ Power Management |

J2 1, MM BE9| M T
Fig. 1. Blockdiagram of sensor module

D

T3

r

AT

3.2 OI=EQIO 78

il
v
i)
)
>~
W
g
flo
>,
I
o

Fejo) o2t 2
1%k 4= glom & Alx e} 7t
= F71H 0 HUHY
B AR s =
olxz} st} 19 2= H =72 95ke] AfEek Al

,,,,,,,,,,,,,,,,,,,,,,

ADREY HALE

HIHL-=8 Salof &8t

I E T BT |
HEE YILCH 8 !

! e 2x

[ ADYSO GRS QFE0 |
; SR0RE 2K !

QUEE S20/8E SERN AM

02 2. SRR U AuR] AlRE TNE
Fig. 2. Blockdiagram of fire detection and disaster
management system

A i A Al ARSEE ZigBee BE}
dlole] Ael& 918 vie|la A EEs 7t 3+

£

i QR
ﬁ:
>
o
I

a8 3 HM =
Fig. 3. Sensor node

AN e 2= AlA, 7k AN, S5 M SE
olgsto] 2= 54 9 CO A4S o= e W
o] shA| A ool Vks E oRE SAY

Journal of KIEE, Vol.25, No.2, February 2011



olek 19 4 DTS A AZE A mEol

2l 4 MM 2E
Fig. 4. Sensor module

3) €% AlA
L5} S s Ago] GolR= SR % AT
7= WHEA] AR A AHEE o] &
Aol 2% WstE vgo R sAdAlS v
At} Ao AREE &% AlAE LM3SDZE 0.1
2 Aol 7hseh Fdol ket A
ol AE s FHas xdshy] 9§ 3u
% Ak e} 27142 00000001,
00000010, $13-S 00000011 % A 2l&k3

L o m?—'{l ol
=5

_—

o,
ko {m
o LS R D O

.

4) 7} AA
TFEAEA] A Al WA Eel] 7kt S

Slotted
CSMA/CA

Confirmation on
Frame type subfield

BE=min(2, macMinBE)

MNo

BE=macMinBE

o)A+ %39

s u dojuh= A7 EEe] WelkE o]&3alH, 7t
220] A, TR ST 5 ARE-ETE 2 AT
o] Al&-5 7l = GSLS61 2 Butane & Methane
7k~ A golstth 7k Ak o] A9 2719 S
22 Faslen 9 g 25 VIZlees FHAE
LWrEE AHostdity. el 2219= 00000100,
218 aEl = 000010000.2 A o] 3},

FEAA A= A7 FEA A71A e
L7k Wshs e o8ty e Fd HH
A71A 7] S78] RS AAlehs dez 7450
At} & Al AFSE FEAME Aledolds F
3 =o] Bi= Aol AdE SAHUH =0l B3
B Aol AR 2o] e Aol A 1Y
ato] AUul-E S YgS F7ksto] ARbE
M= 25[V] ol &8 ¥ L, Eo] B Afole 21
ojstzZ &9 gho] astes AAEItE Al

el stict.

Locate Backoff
Period boundary

Delay for random (2BE—1)
Unit backoff period

+*
Perform CCA on
Backoff period boundary

CW=2, NB=NB+1,
BE=min(BE+1, aMaxBE)

Yes

{ Failure Success

1l 5, Mokst CSMA/CA Z11E|E
Fig. 5. Proposed CSMA/CA algorithm

zm - A7) 883 =24 A25d A23, 20114 29



WSN B3 445 ¢

6) ZUEH

2YEH Client= A4
ATt A Ho Q)
oAl /“WEO] A=

5] 3

Client

22 34 B A2 T30

=EE] FRE T8t
BUE Clients AHAH
RS el & ¢ JE=SH

Y ARG o A sk

2 52 A A o 4

ERER R
A A ek = AN w57t ol e g
EA7} 2 o] 91x]2 VeI, A

173

BAA QHsh A%

]

a8k @ 5

gO

24) o}

B R

T o s WAYA] =

A A =EE B3

w
SEER
e 2

3.3 NI2tet CSMA/CA €18|E

tloElE
o} 7k 25
207 nfo]ARAE

A wrd AEd) A mss ADC 7)5S AFSS)

of opdE 1 A5 5% 71
AR WBI, AEGT NE

SuH, Ak CSMA/CA

[¢)
AFeE CSMA/CA &a1]5e] 279A=

o AEYsiel U

E

2 mm

HA] k= A= ddAE 7RIt Methane 71
g 71E0w A9 el ez 1}

Al Bl 54 4 Bl Al

O
Al B B 99, A &= s didHE

2L o
T

R
me fd — ox Ok
imn%rﬂgg
o, M o N
3 o &
et ey
=
230 F
+~ Q@ =
>~Q’_J‘]=J
E%Oh
E

H:lﬁ
=
F‘ﬂ'oﬁ
_r‘r\_lglﬂﬂo
>'~H_\¢
5?-3&
O;F, au
Ol
-— O N

—- -
L=
o 1o

)
=]
o I

wate] glolEle] Wy}t oW HES A
1°1E1 HsbE gkl Ag Almsh o
7715,
27]xqo] H)o|E1E nlushs IS Aoz Al
2 AEE Alwshs dlold Egge] S 4T 4 ol
o

t} 1§ 5% Akt CSMA/CA &ag]&S VERATE

SR oM Ao
-

ol
i
ey

gle]

3.4 MAC &gy &2t

B =fol A Aokt CSMA/CA &are]Ee
7] $18Fe] 71¥9] IEEE &02.154 MAC =<
TASISIE tlolE ZH¢le] FYaE 53T
T2 MAC Ze9e] MHR 99< 433tk MHR
o zQ] Bty AMBEg=e] Aoet vloE] Z|9le]
s 17 63 2ol HASA

0005-8] 0117F4) = 7122] IEEE 802 1549} 543t
TZ2 Folglem 10004 11074 Al HARE
olate] Auk Ax, SF A4S Lpehich

H:l Y

&
A

;9 tlo oL

Octets: 2 1 0/2 0/2/8 0/2 0/2/8 | 0/5/6/10/14| variable | 2
Despti:\);]tion Destination SgirNce Source Niisihar
!jrame Sequence Identifier Address Identifier Address Security Frame FCS —
Control Number Payload Frame type value Description
T Header
Addressing fields
= 000 Beacon
MHR MAC |y 001 Data
FPayload 010 Ack
011 MAC Command
100 General (Data)
Bits: 101 ‘Warning (Data)
0_2‘ 3 4 5 6 7-9 10-11 12-13 14-15 110 Danger (Data)
111 Reserved
oyzson . PAN ID Dest. i Source
Frame | Security frame Aek: Compre— | Reserved | Addressing Frame Addressing
Type Enabled | Pending | Request 7 Version
ssion Mode Mode

12l 6. Motst MAC =2 =oil
Fig. 6. Proposed MAC frame format

Journal of KIEE, Vol.25, No.2, February 2011



3.5 A28 TX

o fomt - - o] e

SETTNG Node 2 Node 3 Noded Node s Node &

PORT: COMI  Stte: NORMAL Stae $ NORMAL Stato £ NORMAL Stao {NORMAL Stato + NOAMAL

RATE %00 ~ Fire {NORMAL Fire + NORMAL Fite {NORMAL Fire§ NORMAL Fie < NORMAL
i Gas  NORMAL Gas : NORMAL Gas NORMAL Gas § NORMAL

Jgl 7. YrAke] SIRHZA| 2LEE GUI
Fig. 7. Fire detection monitoring GUI of general
status

>.‘J Form1
SETING L —— NodeS  Nads
PoRT: COMI T Sl | NOAMAL State § NORMAL State : NORMAL State : NORMAL
RATE:; 600 " Fire: NORMAL Fire : NORMAL Fire : NORMAL Fire ¢ NORMAL
START Gas : NORMAL Gas : NORMAL Gas : NORMAL. Gas : NORMAL.
Spiinker : STOP Spinker : STOP Spinder :STOP Spinder:STOP
|

0| ®/0]0O

/o]0

J2 8 A SIRiZA| 2LEZ GUI
Fig. 8. Fire detection monitoring GUI of risk
status

sgaﬁ%m,%@cﬁww-zw847w1ﬂa—4
1 SANAS el GUI Sro AskEo] A4
N0 sHe] MRS skl e 9]

2 9 % ol AT 9 AL wAR A0

X A% dho} 2

sRgelt Sukel FASHA oRE & 5 9

4. 8% Bt
el 14 A% 54 7R dleleE 4
AT B3 AFIHE A5 deles] A5y § 9

A grEe] i e B7F A3E BolEth

zv - A7)Adnes =5 A253 A23, 20119 2¢

o)A+ %39

Aorsk WBAN <uglZe] AHEH71E 9§
[EEE 802.154 AlE#°]E]Q] Castalias AH&-sFAth
P57 8l S-S AlEshs doly e 28 ~E
FIH o R Walsllon # 12 Al 484

e g e

" 1. Egfj= ml2jo|g
Table 1. Traffic parameter

d}e}r] g #k
EfT FF/ CBR
T4 HY 77
Algd ol A7k 50%
TE Atol & 50[%]
BEE2A 2 E}
== 74 1074
A G g (=E—FrolH)

T 2 Ms"ol Zh

Table 2. Results of performance test
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