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Image based smoke detection using pyramid texture and edge features

Li Hongdi', Yuan Feiniu®
1. Library, Jiangxi University of Finance & Economics, Nanchang 330013, China;
2. School of Information Technology, Jiangxi University of Finance & Economics, Nanchang 330032, China

Abstract: Objective Image-based smoke detection methods have many advantages over traditional point-based smoke
sensors, including their fast response and lack of contact. Nonetheless, existing methods remain challenged in terms of
accurately detecting smoke in images due to significant variances in smoke shape, color, and texture. Method To im-
prove recognition accuracy, we extract the features of pyramidal textures and edges to propose a novel image-based smoke
detection method. We first decompose an image into an image pyramid and then extract the local binary patterns ( LBPs)
and edge orientation histograms (EOHs) from each layer of this pyramid. These patterns and histograms are called py-
ramidal LBPs ( PLBPs) and pyramidal EOHs (PEOHs) , respectively. We also adopt different pooling schemes to gener-
ate sequential PLBP and PEOH histograms that represent smoke textures and edges. Finally, we concatenate these histo-
grams to form smoke feature vectors and use support vector machines for training and classification. Image pyramids con-
tain scale information; thus, our pyramidal texture and edge features display certain scale-invariance. Result Experimen-
tal results show that the method reports detection rates of above 94% and false alarm rates of less than 3% given our large

image datasets. Conclusion The texture and edge features extracted with our method exhibit certain illumination and scale
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invariances. Experiments indicate that these features discriminate and generalize effectively in terms of smoke detection.

Key words: edge orientation histogram; local binary pattern; support vector machine; image smoke detection

0 3

[l

RS EHE 2 T IO 25 RS BE & ARSI,
JTZ o AER AR, LS R W R R A R
HENS R RIS T I R I £ 7 ik
BEr=4y , T AAA 2 B e e K S RRIE , 75 LK 0k
RACHIAG I 1) ¢ 1R S e o A, SR B0 4 Ak K
KRS, AR AR ) s A R i R R
FEPIERRAE A R BT Hk B — R ek
YRELT R, Tk BRI A5 40 2 1 1o B, W oA
ARG A KA (A CHLUERM KR EES) . K
SR BE =), X JE PRI 2% th AN 3 A 18 A 2 40
AT SRR T A RS .

N T i DRAL Gt KRG B AR AEAE B ) L, AR5
NGB TR ST UG AL GE KR . AR T
1) EBR A AT, 0T LA 3 S R0 A A ) R R0 45 0 55
K, Phillips 2 A 38t — R RLAT R 45 K R D
AR Ugur 258 A2 T —Fh 3 T05 2 GURRIE 14 K
TATRIN Y, Celik 25 A 5 2T (0 7% MU SR g
AR T, AR A S AR 3 T IR A
TR SR TN 05 21 IR T ORI (R BB
DAB S BRI SAE 0710 e Se R K K FE A
A LRSS . L, R 55 R B R R B K
K, R KI TN K A 52 5B ] . Guillemant 1 Vi-
cente' 5 Y T —Rh AR AR JCIAG I T5 12 , SR K JE %
NEE TP R 3, AR5 AR 1 e SR BGE Bl R AE
FHTFHRZ5 BRI . Fujiwara 25 X7 AR S E AR I5ME
R, MR PR B Z  IX 8k, X FARAT HeE A
PR M 25 G BB AT AR IE R ISR 2 . Ik 1R
Z HIRS Y RIINZE B AR L 43 TE R AE , 3 %y
EARMER IS . Ferrar 26 A" 321 T —Fh A5 2%
TR A | >R FH B B R AT A AR X (158U /)
AR R B (DT-CWT) 47 HEAR, $12 B % 7R S LA
fiF o ZERMNEAE (R LTS E , LA S8 3l
S EHASHRAE 2 F A AR, 12250k X 55 A D LA
% 3 L., Kopilovie % A\ I T %532 5 (19 A
B PERFAE o SEHE AR IOE IR , SR 5 6
3 o ShAS Tk HUl A2 3h W 5 A0 30T 1 8 A 5%

P, %) T3 B 5 4715 0 B0, A0 AR AR R, 1 %5
BhAEH G AR BB S AR . Ugur 28 A1 R
FE/IN 72 3 B TR S5 RSO AN B Bl e e . SR 2 )2/
WS e LH HL HH @505 7 BRSO R 41T
NS U REAR BN 25 SRR TR BE AR A5 45 574
filE, Gubbi % AU 4R iy — B & T 3 3 ) & bl
(SVM) /N A5 80 ) R 25 R 325, T 3 /Nl
AR UG IS 7 22 i B RIS B S E . SR AR
2 AR5 SRR — Fh 2L TR UL A B
S 5 AG I AR )RR A 25 50 PR i 42 1 — o
TR A (LBP) F1J5 22 Ja 3 — e ( LB-
PV) RGN 7L IR I T — Rl A S 2 R AR
PR F LT e S AE SR 4

B H RGN Ak, BUA 5 R S e A T i — 4
PR o X B RO R Y AR RN SS ELA AT £
M HAZ FGE HEE A 3346 DR B B B ot
A 2546 ) A S I PRBE R 38 B AR A A, 5K
PRIER A B, TPV e PR BEA 4, 1
TR AR R F B AR S E S o 055 1Y IR B L
B, BARA I AN AL R B S .
I, 6T T4 55 PRI ARG I 8 5L R P 3 7T L
P B BHZHLIEA TR

5O AT [ 52 (8 LA R R R, 4 25 LA e
R ] A 5228 1k, TR 25 O S0 B0 i ¢ 25 S8 HRRAE
R A A B35 . PRI, AR SCHR B — b T4
R G ar S PR AE B AR I 51 . AR ey
FUGHEAT & P HE A, SR 16 552 % 3R IBUR
e ALy H 15 18 (EOH ) |, 1831 2 R £
HARAF (PLBP) 1 2 K JE 1 2645 4F (PEOH) , th T
SVM HA fe/ IMESEHI L1522 , REAS BUSAR AT (9 4
PEfE, PRI A SCR AT LIBSVM T ARG 122, 3
S5 SRR AE R AT 4 25 A

1 WEELIEMB L Z RERE

1.1 BEIMIrxER

LBP J& Ojala 2 A\ 5k (49, LBP J&— Rk
JESOE T, GRS 4R B EIMR By 25 (R RRAE . Jd it T
—MER G HARAG R KT %58 F 1) LBP

© i [H K G BT AR AU AT

0773



0774

P EERBEFIR

JOURNAL OF IMAGE AND GRAPHICS

Vol.20,No. 6 ,June 2015

B R
LBPy = 3 (e - g) 2 (1)
1 =0
s(x) = 2
=1, i )

g, Fl g 4300 O AR R S AR UK B (L, P
HARIAR ZR L, R O BIEAR, s (w) o B B BR

BT gyth T AN PR R {E A4 B 48 1% 3K 4k
& LBPy,, LBP,,, fl LBP, 53l k% P =8 FI
R=1MBIRRAES P =8 T R =2 BRE A
ELL P =16 FI R =2 ERNE. S48 R BN
i, LBP fE & S 2R 2R fER, T E LN
SWIGE AN TR WERKRAYEAR R FI/D
(g P — AT, W AR AR E R . LTI 25 A
Wb TP A BT, BRI R H O 8,
HARBR 1, FTE XRS5 75 2R Z(E
PEAT WL MEARAEL , 75 25 9% B2 O Ik ] 25 %) 4B 3 15
FAEARERAE . o Tt — P BRI, R IX
P AR IR ECBE B, anf&l 2 7R . 3R, 7T DAskE S
ES IO

7 AT
R " N
(N NAEC

] N
(a) LBPg, (b) LBPy, (©) LBPys,

K1 LBP S5 T
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Fig. 3 Feature extraction of pyramidal textures and edges
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Table 3 Comparison experiments for smoke detection
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Fig. 5 Polylines for detection rates and false alarm rates
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