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Fire Detection System Based on Wireless Multi-Sensor

Information Fusion

Li Zhengzhou , Fang Chaoyang , Gu Yuanshan , Miao Pengfei, Dai Zhen
(College of Communication Engineering, Chongqing University, Chongqing, 400044, China)

Abstract: Traditional fire monitoring systems usually adopt single sensor to detect fire by wire
transmission systems, and they have inconvenient wiring, low environmental adaptability and
poor anti-interference ability. A fire detection system based on ZigBee wireless multi-sensor
network is proposed with sensors including smoke, temperature and carbon monoxide gas sen-
sor to detect combustion situation. The trust functions for smoke, temperature and carbon
monoxide caused by fire are assigned according to fire situation, and the D-S evidence theory is
utilized to integrate the three kinds of sensor information to determine whether fire happens or
not. Multi-sensor combustion response experiments are conducted. Theoretical analysis and
experimental results show that the fire detection system based on wireless multi-sensor can de-
tect fire more accurately, reduce the false alarm rate and improve the credibility of the system.
Key words: fire detection; wireless sensor network; multi-sensor information fusion; D-S evi-

dence

Vol. 29 No. 5
Sep. 2014

T

51

ORI & T NATTAE A W 7™ e DAy i DL #g — ol o
T AT A7 5 A R RE R A 2 O e A
N GBI TS 2 A A R B8 B A RE K
9 M T B AU IRy BRAE E E P » A — ELES T i 4
DX 3k ol X L2 356 G 42 5T G 32 X I 17 SR B %
WA RO AL B . H AT, 25T Internet M 45 Y

PN AR GEAE AR T A BT 2 KOR 45
A G AL A T AN ARl R A 4Ty S A
JEAS 8 AN R

To Lk A% RS W 46 712 D0 A LA 8 33 L R R
FAFIT MR G FA A i At i > A% i A
I /N FIDIAEAR S5 5 i . J0 R A% TS 9 46 P i) 12 %
i 19 A AT LAREAIL 23 A I DX DL 2 207 50K
JRTCL W26 Z 580 RE A A0EE G B T Internet [
28 1A IO A A A G T S R Y A A v L IR

BEE&WB :HEAABEILSE 6107119 I H ; IR TR & A AR 2% 4 (CSTC2011BB2048) % Bh i H

5 BHEE:2012-06-05;1&1T H#A:2012-06-23



%5

IR 5 T RS AL A 6 B Rl A 10 KR A I R 5 695

R GE BB A B A, I T S B W 0 [X SR 22 i
M

TE KR KA BIASTR) B Be » 23 7 R AN [m] 1Y KRy
TEAR 5 o AR GEM KCTR AR M 5 11 A J2 B X L — FRAE
5T B — SRR IR 2 X R A A S e N R
ANFS), HREAR IR AN [ B B2 3% 3 i v fig A= 1 2k
PRI B 2R BLAh B S B0 I AR 2
Hh R 8 08 A 31 5 R 2 02 BB b s ik, i R ok
S Aa I 7 B HL by T 52 B L (B PR B3 1 M R T 4 RE
IV o R T URANLL BB A SO T 2 AR e
O W) ok e S A T B B i R AE £ 5 ) S0 il
A 10 55 22 i e I W I R A R AT 25 I e
INZ AL SRR AR B 22 TB) A I SR I L 4 v K RE KR
FERMERRTE . BT Y K I 45 R SR T AR In-
ternet fll ZigBee £ K, 454 Dempster-Shafer ( D-
S)UEHE B0 X 2 8% 2 B HEAT Al A0 kT A
Rl & 45 RRVIZ RGNS B Al P

1 REHEMERE

KGR 7 5 A 4 A [ 2% 2% o 1 BB I O
WAy ARG EME A 1R . KRR A A
P M TR L SRR R R AR A ) 25 A
AR CO R, SO, S5 2 M <k, B
BB IA 5 BB KO R B P T &
Ui 1 AL BT AR 1 g MQ-T L T AR AR
AR MQ-2, i 2 A% ik 4 DS18B20., 43 il & 1 CO,
SO, » K125 FkLEE L IF2R F CC2430 Kb 328 58 B A% 5%
B SR 4 L TAL FERD A% H

o B
oy 1B ER

T S 3}
R (o) S
B

Tl g Hx = |

?E)) — éy

T 4
W3 GPRSM %%

B 1 R4

Fig. 1 System schematic

R H e S D)k 9 G 5 L X SR JEE 7 (1] 32
o 2o A W A DX o 7 A DX 2 e 1 A TR A S
T A A M RE I OC Z E] 2R ] ZigBee B
B O AL I M 28 AT OGBS W T 24
PG A 2 S 1 2L I A A A L R

[F] B s GRRE N TR I 2 2 1 o 1A B ol TV R AT B
A3 5 LS A5 i B R E X 44 AT SR T

Do O 17 5 4 23 ) % Ak 3R 22 A% A 5 s RN
PREMAES TR E R EMBEELE S, MXH
ARMI1 Kb BEEE 56 AU & A5 e CC2430 ML i e B
PR HR | fi 45 5 0 s AR A Sk 3B 43 A TR iR
A (GTMI00-C) | LA A ™ 2 11 (DM9000AEP)
M DL B A7 fifs 25 15 B Al . o6 5 3 ik A o
Linux R GEME 0 B G HB 20 ) B FF &5 . 78 ARM dix
AL R G EB A Boa fix A X Web Ik 55 4. U
SQLite fF Ay ite A 2B 1 i A CGT 422 152 3k
A Web fil 45 %5 F1 R 7 ) B8 48 22 18] 19 3 2% 1T T 9
ACH. o I SR MO0 Y A O R A 1 I R SRR R Y
T A% A 15 ER DU il B 22 12 TR B8 TR 3R KRN
B, H GTM900-C kK2 EiRfEHE . 15k H
TN W FaE o DAGE FH P 3 o A0 i — 25 1 A IR
I

BT ZigBee JoZ AL AR P25 1) KR AT B &
IS I 9 AR B A = I 5 8 S8 8 sl sz — 1> 14
2% 5 YRR SL NI 5 1 3 20 A 2R U N R
HT AT A RIS SR S I 0 I A 3t ik s 5% Bl M 4 A
o E IR i Y L 2 A AR BN L O R AT
D-S IE 5 15 S0 Bl 0 A R 55 ) oy Y R
K RN RS R

2 ZERFREFEEME

BAAL IR AR TE AR PO 1 X R — B S B
BoHZHEHAE R T, KRKES L.
R E A S AN AU B A AR AR AR S SR A
FHZ 3 19 RCR AR CO W Tl B2 A 55 e 3R
Wi & 75 A T ORI HOIRZS A A1 T4 i AR AR
PERES .

iz ] D-S R4S BE X CO ¥ B2 i B2 FH 55 iF
17 2 AL B B Rl & A 215 B ARAE KK KR
({5 BE SR HE R KRB RAES . KIEH 3 Rk
B I3 3 A KR T KR AR E » 73 31E N s
up Flws o 3X 3 PG D02 B R Y. KRS 3 B i Ol
A PAERGE 0, B0 0= {wy s us s uy o IR R
Beom:2°—[0,1 W 2 LA &4

m(P) =0 @)
> imA) =1 2
ACO

DUFR m CA) i il A ) S A M (8 B £ 4T 5 . Hop
D N4,



696 oo X

%29 %

A A% s B L8 o) iy R PR R G R
R BE NI E IR E L CO SARAL B 4% i B R AE
KR I HE B AR AT BE pR L 43 ANl 2~4 s, Hi
1 A B A A% R i R DA AR B R K R AR . (5 AE
FEeRECA 3 Bty WA BRI O 6 KK AN E A
KK MMESE MR EE R T 2 100 ppm (R R L), CO
KT 150 ppm g F R E IS 65 °CL, HIE WA
K ELAR AT P B A% % 25 i s 38 KT 385 m

1.0 —
09} / \
0.8} / N
0.7} / \
s} / EERN Bk
& P
2 04l / \
03} / \
02} J \
ol

0.0kazlip , s =
0. 0.5 10 15 20 25 3.0

MHZEIRE /10° ppm

P2 A2 AR AT 2

Fig. 2 Trust curve of smoke output
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Fig. 3 Trust curve of temperature output
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Fig. 6 Smoke concentration-time curve
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