¥y

ISSN1006-8961

| )
@ CN11-3758/TB

& |
R |
(o1 |
|
g




oone P SOSOSOSOSOSOSO0DY

°¢IFmﬂﬁ%ﬂ

OOOOOOOOOOOOOOOOOOOOOOO

PIE) B &IDAS P

Zhongguo Tuxiang Tuxing Xuebao
WI249F S£17% S9H(BRE197 8)

S0

H /N

{5 Ak 22 Fn 4R 7D

FUE Y B HMRF AR S BEACH . oveermrreeenmeeeennees RHL, X0, WEAS, BREFDEIR, XI/NEz(1049)
L M A A [ B B PR T o eeeemee e s FEMA L FIE#E(1055)
NI A IR B T2 s TR A IS o vvvevee et Zs k% (1061)
H T SE S L S I B EE BB TR covvereeeerrrrrreeesaniiiee e et AT, 55 (1069)
A L I TN e s K= X < Fptk, 2k (1075)
FI S BRI A AE Y Criminisi EHFEITE +oeererrmeeemmme e, {E38), B2, BEES(1085)
E & A F1iR Al

HWOCKEFEX DI I AR TT L woeveeeeeeeeee: AL, BOHERE, FRVLK, 2205, A0, FE/NRF(1092)
R RN BRI EA e =R:icD (o0 o | PP LW, FUEE, BOLPE(1102)
2 2 R R LA o 13 0 S BT BB BRI oovvvoceessscnnscen URIAT, TR, ELAER(1109)
B R R S R RS TR T oeeeeeemneeemmnn e HREE, AR, R4, B HF(1115)
R R Ly s - T O P B, SITAE(1122)
RGBT RERA N SN D 2R CERERIE e WEGAS, PR, WRIK, TEMA (1128)
BB ENA R

A el g D1 LI PP T, BoeAs(1135)
FI3E M2 ) [ 22 B RIS veeeeerennnneeeeseniniiee e e siiieie e FELENE ST, 5 P(1144)
FEAGHLIUAT LI TG AR TERL  weeeerrvrreereesmnnnneseeeniiiiieees e Vg gras, TS, REE%E, P& (1150)

© I B R BT AR ST A



RIS 58RI st

B IR TS B RS BT () Z A A G THEE oveereeeeiee e, ThHE, SR, W4 (1158)
EFEGALE
SR TEAR S SRR AR ] SR AR BB Wi A, s, SRHaRe, A%, 251 (1168)

PR PR IR P 45 05 AR A% S VR SRR Y

......................................................... FIWRL, TR , BSEEs , M s , AR , PN (1175)
i R E R b1
S22 352 SRR AR T SO AT ARG v eve e me oo FE . ek, ik (1181)
JEFoRAF: Contourlet 4545 15 [k bl £ 1 22 I 5 AH S 45 19 SAR 5 Z200i5% EG Rl &
.......................................................................................... 4B, 2SI BFARTN(1188)
B HAL S BT IR B AL AE SCHB AT < vvveeerorrreeens oo tenintte e ettt e e ettt e e et s s e (1196)
AL)
T E R R B E MR
EF S S H I (1996 ARG ) CAVECE 1) i 2012 4£9 16 H ihifit
&5 PEBER Superintended by Chinese Academy of Sciences
* I BB N A 5T BT Sponsored by Institute of Remote Sensing Application,
b E R SR I 2R 4 CAS China Society of Image and Graphics
bR Y S T A ECE T Institute of Applied Physics and Computational
* & X Mathematics
HIEBHAR  CPEE GRS gl R R 2 Chief editor LI Xiaowen
demt 9718 {54 Hk4w 100101 Editor ,Publisher  Editorial and Publishing Board
HLFA A :jig@irsa. ac. en of Journal of Image and Graphics
H175:010-64807995  010-82614429 (P. 0. Box 9718, Beijing 100101 , China)
Y ks www. ciig. en E-mail : jig@ irsa. ac. cn
ERRIZEIT  ALSALAREDR) Distributed by Beijing Bureau for Distribution of Newspapers
ITHEZEWAE S TR 54 0346 5 and Journals
BE AT AR Domestic All Local Post Offices in China
g2l & éﬁiﬂj‘ =5 Foreign China International Book Trading Corporation
EShEAT T @Bﬂj@%ﬁr’i%}éﬁﬁj (P. 0. Box 399, Beijing 100044, China)
(HEERBIE) Printed by Beijing Beilin Printing House

(b5t 399 {54 MB%i 100044)
ISSN 1006-8961  CN11-3758/TB CODE ZTTXFZ  [HMHERACS : 82-831  [HANEFTIL S MI406  [EP5EH: 45.00 TC

© I B R BT AR ST A



Journal of Image and Graphics
( Monthly , Started in 1996)
Vol.17 No.9 September 2012

Contents

Image Processing an Coding
Adaptive threshold HMRF model for super-resolution reconstruction

.................................................................. Zhu Hong, Liu Wei, Yao Jie, Ouyang Guangzhen, Liu Xiaogian(1049)
Color constancy algorithms with luminance-compensation transform matrix ««eeeeeeeeeeeeeeeee. Yuan Xingsheng, Wang Zhengzhi (1055)

Hybrid image denosing method based on wavelet transform as well as on a sparse and redundant reprseentations model

........................................................................................................................ Li Huibin, Liu Feng(1061)
Fast motion estimation algorithm based on motion information adaptation ««+«+esereereeeeeeeanieiiiiiini, Li Ziyin, Yang Qi(1069)
Texture feature fusion-based two-stage clustering segmentation algorithm —+«-e-eeeeeeereeeeeeiiniin, Wang Gaihua, Li Dehua(1075)
Improved Criminisi algorithm with the texture and edge features ««++eeeeveeeeeeeeeieennne. Ren Shu, Tang Xianghong,Kang Jialun(1085)

Image Analysis and Recognition
Seam measurement based on micro depth of field lens for laser welding

--------------------------------------------- Wang Pingjiang, Huang Yating, Qi Jiangfei, Peng Fangyu, Li Bin, Tang Xiaoqi(1092)

Early smoke detection based on codebook model and multiple features ««««+eeee--- Jiang Mingxin, Wang Hongyu, Cai Xingyang(1102)
Adaptive active contour model integrating global and local image fitting energy ------ Zhu Xiaoshu, Sun Quansen, Xia Deshen(1109)
Porcelain shard images classification based on Gaussian color model ~ ------ Zheng Xia, Hu Haoji, Zhou Mingquan, Fan Yachun(1115)
Image segmentation for wheel set measurement based on region growing — ««-eeeeeeeeereriieiiia. Shi Qian, Wu Kaihua(1122)

Sliding window multi-label propagation clustering for searched images

................................................................................. Gu Ruijun, Chen Shenglei, Chen Geng, Wang Jiacai(1128)
Image Understanding and Computer Vision
Image matching based on the medium similarity measure — «o+oeoeeeerrerieeeieeii Zhou Ningning, Lv Wenjie(1135)
Multi-focus image fusion using adaptive dictionary learning method =~ -+-«-eeeeereeneenens Yan Chunman, Guo Baolong, Yi Meng(1144)
Geometric constraints of locating cameras and people — «-esseeeeenerenaeiaia... Tao Linmi, Yu Yapeng, Di Huijun, Sun Luo(1150)

Virtual Reality and Augmented Reality
Dynamic evaluation and modification methods against aggressive mesh hierarchy models
...................................................................................................... Wang Danhua, Lu Wei, Pan Jingui(1158)

Medical Image Processing

Computer aided diagnosis on intervertebral disc degeneration with shape and texture features
..................................................................... Hao Shijie, Jiang Jianguo, Guo Yanrong,Zhan Shu, Li Hong(1168)

Improved coupled model for MR images segmentation and bias restoration

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Wang Shunfeng, Ji Xiaona,Zhang Jianwei, Chen Yunjie,Fang Lin,Zhan Tianming(1175)

Remote Sensing Image Processing
Ship detection from low observable regions in optical remote sensing imagery — =-e-s-eeeeeeeeeee Zhou Wei, Guan Jian, He You(1181)

SAR and multispectral image fusion algorithm based on pulse coupled neural networks and non-subsampled Contourlet transform
............................................................................................................ Jin Xing, Li Huihui, Shi Pili(1188)

© I B R BT AR ST A



IRV LR Hh P G R i Vol. 17, No.9
2012 429 A Journal of Image and Graphics Sep. , 2012

FEESES: TP391.41 XEFRIRAG: A XEHS: 1006-8961(2012)09-1102-07
WIS AR ZU0H, THE SO0 . ST AR Z R RN R [T ], hE R DB 44 ,2012,17(9) :1102-1108.

BETHAKENSHENRHRERN

> e 1,2 K 1 2 A
ZWH T, THE, KXF
LR T A TR, K 116024,
2. KiERWGAb G B 5HEE TRE%E, KiE 116600

B OB RN AT AR 2 R A PR S R R . O, R RS AR B AT AR ARG AR S S AR
55 10 B0 (o AR RS R AR A ARG 00 i 5% o ) B R0 55 X385 00, R AR 55 10 s AR, A 20 AR AR AG R, 55
SR EREYE . JEAT ROC BhZXT LE, SER 45 R W 123005 B A BRI HO MRS A I RE 7[RI, REAS 196 AL S 1 22
R, BAT BRI SN R

RSB : MU s A AL s ZHFAE s ROC 2R

Early smoke detection based on codebook model and multiple features

Jiang Mingxin'>, Wang Hongyu', Cai Xingyang'
1. Faculty of Electronics Information and Electrical Engineering, Dalian University of Technology, Dalian 116024, China

2. College of Information & Communication Engineering, Dalian Nationalities University, Dalian 116600, China

Abstract: An early smoke detection algorithm based on codebook model and multiple features is presented in this paper.
First, the foreground is obtained by using the codebook algorithm. Second, the model of color distribution and the model of
shape feathers of smoke are applied to detect the suspected smoke area in the foreground. Finally, the false alarm rate is re-
duced effectively by using dynamic features in the diffusion process of smoke. Comparing with other algorithms using ROC
curve, the experimental results show that our algorithm has good detection performance and achieves real-time requirement
which is very important for many applications.

Key words: smoke detection; codebook model; multiple features; ROC curve
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Fig.1 The result of foreground detection

based on codebook model
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Table 1 The distribution of the color feature of smoke in the normalized r component

r AELAEAS [ DX 1] 64 73 L A1

DA
0.260 ~0.275 0.275~0.290 0.290~0.305 0.305~0.320 0.320~0.335  0.335~0.350
BehindtheFence 0.154 0.230 0.281 0.207 0.076 0.018
ShorterlsyamNight 0.003 0.372 0.479 0.083 0.032 0.020
ParkinglLot 0. 191 0.382 0.161 0.081 0.075 0.047
WasteBasket 0.006 0.098 0.309 0.282 0.177 0.104
x2 REGEHUHER - s BETHSH
Table 2 The distribution of the color feature of smoke in the normalized g component
g TEAEAN TR DX [ ) 234 L
DAL
0270 ~0.285 0.285~0.300 0.300~0.315 0.315~0.330 0.330~0.345 0.345~0.360
BehindtheFence 0.239 0.384 0.227 0.052 0.035 0.020
ShorterIsyamNight 0.001 0.023 0.109 0.250 0.370 0. 186
ParkinglLot 0.002 0.025 0.157 0.271 0.401 0.122
WasteBasket 0. 006 0.013 0.091 0.203 0.487 0.178
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Table 3 The distribution of the color feature of smoke in the normalized 5/ component

b AETEA R X [ ) 53 A1 L £

DAL
0.290 ~0.305 0.305~0.320 0.320 ~0.335 0.335~0.350 0.350~0.365 0.365~0.380
BehindtheFence 0.001 0.055 0.171 0.382 0.217 0. 141
ShorterlsyamNight 0.004 0.018 0.093 0.634 0.211 0.003
ParkingLot 0.025 0.050 0.099 0.171 0.377 0.242
WasteBasket 0.018 0.143 0.322 0. 404 0.076 0.033
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Fig.2 The result of smoke detection using

the improved color model
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Fig.3 The result of smoke decection after
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adding the shape model
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Fig.4 The results of smoke decection combining the

expansion feature of early smoke
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Fig.5 The results of smoke detection combing the sability

feature of the center of smoke region
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Fig. 6 The smoke detection results using our algorithm
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Fig.7 The smoke detection results with
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Table 4 The true positive rate of the

videos with smoke regions

, AP . TR
i K T
B 24 (W) EWIETU ¥
Manavgat TEst 63.36  mEr, KM, % 94.68

BehindtheFence 55.67 i Ee, AN HEEE 96.09
FENTOCTHL, Wik 95.67
W, IREIR 93.85

BTy = 5 N 1771 92.01

EmptyR1 62. 68
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Table 5 The false rate of the videos without smoke regions
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Fig.8 The comparison among the ROC

curves of different algorithms
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