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Review on Video Based Flame Detection Algorithm
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Shenyang Aerospace University, Shenyang, 110136, China)

Abstract: In recent years, with the continuous development of computer vision technology and digital
image processing technology, flame detection technology based on video analysis has attracted more and
more attention. Aiming at the practical significance of video-based flame detection for fire safety, people
and national property safety, and the diversity of theoretical basis and influencing factors, the existing video-
based flame detection algorithms are summarized. Firstly, this paper introduces the current processing flow
of video-based flame detection technology, that is, pre-processing, feature extraction, classification and
recognition; secondly, the flame characteristics are analyzed including static features based on single frame
and dynamic features based on multi frame, and the typical flame feature extraction algorithms are
enumerated. Then, the multi feature fusion, and the classifier classification and the depth learning
recognition method for the flame recognition are emphatically summarized. Finally, the difficulties and
future development of video-based flame detection technology are discussed in detail.

Key words: video flame detection; preprocessing; feature extraction; multi feature fusion; classification and

recognition; deep learning

BEEWH L TA RS A 25078 % 4 (2016002006 ) % B0 H 530 7948 H AR BR2% 3£ 42 (201602557) % B 1 H i T4 HH T FH#
WFFT IR 55 #5542 (1.201708) %% B 101 [ .
KR EHA:2019-04-02; 81T HH#A: 2019-07-16



36 R E B L Journal of Data Acquisition and Processing Vol. 35, No. 1, 2020

51

[l

KPR — LR A A N I A WA ™ 22 A ) R, SRR T B A R B K I A A R R T B
TE JCH BRGS0 B B L R 25 104 B — M 2 T AT U A K, I TR I A i IR 2 ARG T R e G 0 T S 4
A0 257 110 S0 XoF < L ) kI TR I R A I LI A . AR S DL T S Y B — DR R,
TCE SR, BT L Ak B 6T T e B HE B4 /0N R ARG I A B A X A 55 R KR A X — L
A PR RIS IR AR O 3T TV 2050 0 % 50 1 IR I 4 Al 5 5 T A 20 0k i
A AR Y, 3 A A ARG I v I TR) R, TR K ) O e S N AT 4 5 i L X 2 A% R A I Y L A
AN TCTE AT AR s AT Wa AR 5 AN S AR IR AR TC I 45 Hh SR B TE AR B, AN R I SRR AR ok
SR KR ELAR A 8 AP, 3 A R Bl 28 SRR ML 132 A DA R AR A B R B AS W ki, T R
A KRS (Video fire detection, VED)E AR A 218K 8 2 (9 5C T o 33k B J7 AN AUR  FeK, ifi HL
I 085 DL I 0 b A7 2 KA

BE T A0 K KRS D 2 AR BE L 45 B A SN, SO S B T AN A, S5 LA 76 A BT b T 58
I, SCHER[4 14 K 22 R AR 1 T2 0053 A 125 Rl SR G 0 K M 5 SCRRIS T4t 1 A B 27 2] B (Extreme
learning machine, ELM ) # i K J6 A9 3R 00 58 5 SCHR[6 LB 45 1 JCHa 1Y 368 Rz 3l Rk DL K tZ 58 i VED
J7 5 SCHR[TTRVEE T KA W RRAE B o TR0 7 ik o A SCOH: X 35 7 00 000 198 kg e I 5 3k JOT 5 1 i A
R BRI 25 R AR R 22 1 3l A8 AR AR DL SRR $2 BT 15 L 22 AR R Bk R 43 26 U0 O R AT TR AR Y
I AFRGE  IF H X VED B 1 W58 ME SSUFN AR (19 & S i Al AT 4R 1)

1 E-THMmEY R 5 5

LI 56 T A0 A KR ARG D B R R 2 i T 22 G s, A b 04 44> B BE « PR R 4R (L0 11 {5
Fe3))  BAL B R AL S ORI 2 SR A I AL AR A 1A 1R

P 160 4 2 414 oiiiiiiieiiiiiiioi;ooiosssssosoeoioos ooy
[ xTEe | [ B ! A

BUR A5 fei st [ AR Ll g L bk fe : .
HL 3 R A P | [ AHEA b aaRE] A
! FAEREC ) 4R !

g, B B R R B oo PR REERL L AR |
ST 1 M K T T R
*5‘50 %?*ﬂﬁﬁé@k%ﬁ*& [gll %?%} ﬁﬁ’])(kﬁﬁd']/}lu;ﬁm

. Fig.1 Flow chart of flame detection based on video
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Table 1 Comparison of detection rules based on different color spaces
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Table 2 Introduction of different texture structures
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Table 4 Flame video data acquisition address
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http://signal.ee.bilkent.edu.tr/ VisiFire/index.html
http://signal.ce.bilkent.edu.tr/ VisiFire/Demo/SmokeClips/
http://signal.ee.bilkent.edu.tr/ visifire/
http://signal.ee.bilkent.edu.tr/VisiFire/Demo/SampleClips.html
http://signal.ee.bilkent.edu.tr/ VisiFire/Demo/FireClips/
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http://cvpr.kmu.ac.kr/

R4 2% 100 45 http://www.videezy.com/fire_and_smoke/2513_smoke
https://sites.google.com/site/smokedataset/smokedataset
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Table 5 Video-based flame detection algorithms
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