Bps 251 H
i Y TH# SOFTWARE ENGINEERING Yl 203

XERS: 2096-1472(2023)-01-59-04 DOI:10.19644/j.cnki.issn2096-1472.2023.001.013

ETHNRWERAANRBRRET R SR LN
EAIW, BB, Sk, R

L IFEF R MG 6 TSR, & N 521041;
26T I ARE A B A TRASE], TR R 518101)
SMMmiaolm@hstc.edu.cn; swqiu@hstc.edu.cn; 546572809@qq.com; 811678717@qq.com

OB HX K TR R B A T A SRR i i R, Rl A LA . PR SR L TR
F%ﬂ“ﬁ‘ﬁ I3 2 R PSR 1, R T RUARAL B 7 AT MR AL R B R S T ARG 2 A b K R IR s A SR
KH ‘U, . B =7 UERIEKRGEN, @ TN (Narrow Band Internet of Things, NB—IoT)¥f k45 5
k%iﬂ%ﬁfﬂf&ﬁzo A X TR R ST B BN A, SEEL T 7R Bk s S eaNgi s T ) 2 SR KA A i) B
B, SREHIETTATKREN6 Wi/ Fh, R MIER 2k 75%,
KR AR WES R, IR Pz

mESES. TP399 EkERIDAD. A ()

Implementation of Ultra-early Fire Defegtion System for Ancient
Buildings based on E% System
MIAO Liming', QIU Shuwei' @ iexun', LIANG Fengbin®
( 1.Department of Computer and Infotmatll 1n, nshan Normal University, Chaozhou 521041, China;

2.Beijing Dinghan Tecgno roufrCo., Ltd., Shenzhen 518101, China)
S<dmiaolm@hstc.edu.cn; ju@hstce@®.cn; 546572809@qq.com; 811678717@qq.com

Abstract: In view of the hight det!ction rate of smoke detection in the ultra-early stage of fire, this paper propose

to analyze the characteristics ible thermal video by fusing multi features of infrared thermal video stream, ambient
smoke concentration, tem humidity and analyzing. An algorithm of detecting the negative smoldering point of
combustible fire is th by using video processing method and image processing technology. The IoT (Internet of
Things) system architecture 9f end-edge-tube-cloud is adopted, and Narrow Band Internet of Things (NB-IoT) is used to send
the fire alarm information to the IoT public cloud. The algorithm of detecting the negative smoldering point of fire is deployed
in the embedded module to realize the purpose of detecting the negative smoldering point of combustible materials before the
appearance of open flame. The acquisition rate reaches 6 frames per second, and the detection accuracy reaches 75%.
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Fig.1 Flow chart of system core business
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Fig.4 Example of experimental scenarios and thermal
sensing images
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Fig.5 Line chart of smoldering point area change process



62 TR

20234F1H

I EERTIESE31 Wi R R . R OL T BRI
TAGRIRER, A R A IR, R iR K g R
ARACHIE . BRI, AR SOR AR R -E iy i i P R 2B AT T 3R
HIF O — f(&e =D, MALEEAE, BIEEREN 37 HHE
LY A AR I S5 R, e A B A

SRR PO TE S (PDL) f 2R 4R . (1) BRI A
TR Q)EAMREIG, Q)EFMERRER, (DETER
10 ws (S)HHEIS© — f(& =D (O)MBRE—Wi K5I
FEECH ARG S 5 (T)HOREWIEAEL AT 5 (8)FIWTE H B (E
ZENEERBIITEL (O)FIN2 A BB (10) B A Il i
FEEEH,

BR A ORI B0 AT I B AR SR B R A 18, 3
R PR E IR AE300—1, 3998 KIS AT 17, 24 1A
7 5 BLARAT (0 A5 AR TS B 10 Wi T 4 v 5 PR ) 4
FZ5, AR EBHEAFIIR, K EGFS R —
SRIEGMNER, EUCH ARG S, RIS LSRR,

TR ORI, AMA AR, ta
FERAM S ER, BIAIST KALST O B R KA, Ik
HBkE, BOHLAY AR BIUTE ARG I AR Pt 22 2 B BE 2
KRB/ DL, TR LT B R BB T ST
WrAAb B, Gl LRI T TR AR R, —RRAR
ARERE KA H I, R IRARHE R R m iR K
et Az KIS KB, HXFE A2 RSRA, T H
el DI SR BRI A /) 5 = Rl DX ) 7 B 2 R PR AR
Ak, {3 AR A 6 ] FRF 8 U X i K/t e A A AL, o
— AR OL, R DO/ N R E TR A 2 P R R
ﬁﬁﬁ&?z%ﬁ@%;Em%ﬁ@%ﬁ%*ﬁﬁg%ﬁm
A AL BTy R B B — AN BUE AR LI RA A, B B
/N A b

SANBEATAL B, X T8 AR AL, i X

TR R DL E R PN ksl L IR o
RN AR, (ERAE LT AN 15 P 0 26 B 0 1R DX I Y
WA B AR, 6B BR RS U Bk o, 7 4 1 ot s 1L X
k1% R WA S 5 -E W T E A 2/ T 4 BT E Y
5%, BEAE A AR SAL T,

h T BRI A S, TR PR RVE R B A
ABA P, AR THHT2 MHz, SN IR SN
8 MHz, #iSHLIFE#%% 64 kB, 78 5556 v 35 R 4
3,607 WA BB E R RS, RRWIE 20, REHR
RS W/, HERIRAET 70%; ( F A SCE LI R HE RN
6 Wi/ B>, WEMIRIEE T 75%,

5 #IEU & (Data sending and receiving)

TG 2k W 45 B B NS s MR B, B BRI Rl R
HOH IR A BB IEAT IR IRE ,  B0IE 58 AU R AR AL e &
DG, DTSRRI S R E L D R R A AT
il & ) O s ER VBRSO T, IR IRIB AR I ZE SR . 9 5T AR

A s il 2 S NB—ToTASZH 2 [ 3@ (5 81T R A T 5240 R Y
Wit s Hl g INB-ToTHH & g4, KINB-IoTHIZH 1%
BEHERCIRAS . 24 DI B NB—To TR [ 7 45 B 2
Jei . TP RR A AR Y SR R A TR A VT, DA W
BEORIPATIE B, HBUACER, MR BRNAE =
AN, ST A IR T TR R A T R SRR B — AR
HESH,

6 Foh FARIINEE(Functions of the mobile

application)

ROGIREE T RAun N RS, AR, . B
MRS, BSRMSS AR PRSI, R T A 4R
BRI B E RS . IERSBRT AP KR REER, &
] P & G B R . P RT DA R A A B A
BHMAEE R, 0T A IS B A S S

BEHERS U EE SR EAONK 5 5%,
7 Z5i8(Conclusion &
HRAE K TR 3 E | B A A B AR BT T R )
WY RS IR A G, HEHEERARXT A, £
» RIFEANB-IoT5YHRMN AR =

AR S AR

W  (F 18),2022,8(01):42—44,47.
I8, 55 AT KRB ARG F K RIRN 75 F#F

¢ R[] F BEAFF FIR,2011,21(03):71-76.

(3] BARA, K ARAR. F 2 5 KR BIRAR M B v B iR AT R[]
HEEAF 5 H K 2017,36(11):1554—1557.

[4] 3T A, 20,22 EF A TR A FHREMAFEAKR
Fm R AR A R[] K %A F,2009,18(02):65—72.

(5] M2 3% 2 50K % SALAEBURAT(]]. 78 B (8 F41),2021,
7(22):36—37.

[6] £ &1 B %% R Bk & 25 A S AR A AR X
893 []]. & 45 TR F4R,2010,10(06):137—141.

[7] A% FHAKKBLAHBENEHEY ZHHR (D). TR E
JRK 5 ,2007.

[8] VICENTE J, GUILLEMANT P. An image processing
technique for automatically detecting forest fire[J]. International
Journal of Thermal Sciences, 2002, 41(12):1113—1120.

fEEE T

wA(1965—-), B, Wit BIEHR. DI mAXRGER

T, P TR, N LR A SGEEES.
FRAHR(1979-), 55, s, PR RFSCOUR: THEALRZ.
RA#(2000-), B, ARE. RS AR, A

THEE.

Zmx(1999-), H, AR, AKX LRI FFEais: mARX

Ayt BrEB.





