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Abstract A moving object detection method in video sequence was proposed· 

which is considered a fixed camera mode1．Firstly，a new method was presented 

for detection of changes of motion． After the change detection， the recursive 

higher—order mothod was used to extract the change from the Gaussian noise． 

Compared with the classical higher—order statistics method，the recursive higher- 

order statistics method USeS the former n images information，so it can obtain 

better estimates of HOS tO reduce the effect of additive noise and detect the smal1 

object and perform well on segmetation． 

Key words video sequence segmentation，recursive higher—order statistics，rrlor 

phology filtering． 

Introduction 

Detecting and segmenting moving objects in a static scene is an important computer 

vision task[1]．In object recognition applications，the segmentation of moving objects is 

the first step for system．Object based coding of video sequences，which is currently under 

investigation in M PEG一4，is a nexv video compression technique used in wireless eommuni 

cation system such as mobile computing and very low bit—rate telecommunication applica— 

tion such as public switched telephone network (PSTN )．It is well known that the present 

block based video coding methods such as H．261 and MPEG 2 have block artifaets and 

mosquito effects in very low bit—rate environments．The reason is that the traditiona1 video 

standards such as H．261 and M PEG 2 are low—level techniques in the sense that no seg— 

mentation or analysis of the scene is required[2] Object—based coding method partitions 

video sequence into moving object and still background．It can aclfieve high compression 

ratios．So the segmentation of moving object from background is an important step in ob— 

ject—based coding algorithms．In MPEG一4，the segmentation of moving object and still 

background is also used for content based functions such as video editing． 
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Abslracl A moving object detection method ìn vidε0 吨吨uεnce was propo~ed ~ 

which is consîdered a fìxed cam盯在 modeI. Firstly 电，a new method was prεsenred 

for d耐ection of changes of mot1o日. After the changεdetec-tion. 也e recur~lve 

hígher-order mothod was used toεxtra C't the changεfrom the Gaussían noi~e. 

Compared w吐h the cl皑白cal higher-o主der ßtati~ticß m~thod 、之he re-cu!si可 e higher­

order sτa l!时ics method uses the former n images informatíon. so it can obtain 

better eßtimates of HOS to reduce thεeffect of addìtìve noise and dete<:t the smalI 

object and p臼form 咽eII on segmetatíon. 

Key 曹ords 引deo set严ence segme目前10n.. recunúve hîgh盯-ordt:-r statistícs.. mor-

phology fil乞ermg.

lntroduction 

Det四口ng and segmen口ng movlng ohjects în a statìc scene is an ímportant computer 

vlsÌon 出sk [1工 ln object recognìtion applicatío缸~ the segmentanon of moving [)汕ects IS 

thεfirst step fo主 system. Object-based coding of 飞.rideo se司uences 哩 which Ís currentIy ur对盯

ìnvestigation in rv1PEG-4. i.s a ne飞~ video compressÍon techniq国 used in wireless communi 

cation system such as mobile computing and 飞lery Iow bit-rate telecommunka白on applÎca­

tion such as public-switched telephone network (PSTN).lt is 飞...ell known that rhe p四sent

block 垣ased video coding methods such as 日. 261 and MPEG-2 have block arτîfacts and 

mosquÎto effects ìn very low bi• rate environments. The reason is that the traditiona! vid号。

standards such 目 H. 26l and MPEG-2 are low-Ievel techniqu吓出支he sen~E' τhat no 时营

:mentatlon 0玄 analysis of the scene is requirεd [2]. Objεct-bas舍d codíng met hod partitions 

video sequencE' into moving objεct and stíll background. lt can achieve high compression 

ratios. 50 the seg血entation of moving objec艺 from background Ís an important st叩 ln ob 

Jεct-based coding aIgorithms. In MPEG-4. the segmentation of movlng objec芝 and sti lI 

backgro.且nd ìs aiso used for content-based funclions such as video editíng. 
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There are a lot of approaches for the segmentation of moving object from still back 

ground In general，these methods use the absolute differences of subsequent frames to 

extract the nloving information of an object．S．Haddadi and C．Fernandez[3]used a 

M arkovian approach combined with statistic parameters of second order．And Hotter et a1． 

[43 proposed an iterative approach．in which an image is first divided into unchanged and 

changed areas．Leung et a1．E53 proposed a voting scheme to get the regions of interest． 

In this paper，we develop a segmentation method[63 for detecting the moving object 

in still background．Different from the former methods which only use the displaced frame 

difference (DFD)as the change detection，we use the discrete tempora1 derivation GT(x． 

Y，t)of the discrete gradient magnitude G(x，Y．t)of image to detect the changed areas of 

image．1~cauae the moving object’s edge is stressed，the change of moving object is n,ore 

obvious than the stil1 background．After change detection．we use the recursive high order 

method to extract the non—Gaussian structured inter—frame variations from the Gaussian 

noise．Because of using the former n images information，it can be used to obtain better 

estimates of HOS to reduce the effect of additive noise and detect the small object and per 

form wel1 on segmentation． 

1 Principle of the Segmentation Algorithm 

Figure 1 gives an overview of the principle of the segmentation algorithms．The pro 

posed segmentation method can be subdivided into the following steps： 

First·the change areas of two different frames are detected．W ithout using the for— 

mer method to get the difference of the different frame，we get the discrete temporal 

derivation Gr(x，y，t)of the discrete gradient magnitude G(x，Y，t)of image (DTD IY-3M ) 

to detect the changed areas of image．Within textured image regions and along object COn— 

tours，the discrete spatial derivatives B (x，y)and BY(x．Y)，as well as higher order spatial 

derivatives and gradient operators，approximately show an exponential or two—sided expo— 

nential(Laplacian)distribution[1]． 

Second，we use the reeursive HOS method to extract the motion of the image se 

quenee from the still background． The higher order method has a good attribution in ex— 

traction of the non—Gaussian signal against the Gaussian noise．During the HOS method， 

we decide the local threshold by the feature of the displaced frame difference (DFD)and 

use it to decide the autom atic segmentation threshold． 

In the third step t we use morphology filter to smooth the shape of mask and eliminate 

the small isolated areas． 

2 Change Detection 

The prev~．ous work about the segmentation of moving object is mostly based on the 

displaced frame difference techniques．The displaced frame difference techniques are t。 
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τhere are a lot 01 approaches for the segmentatton of moving object from st il1 back卢

ground. In general. thεse methocls use 出e abgolulεdìHerences of sub~equent frame:-:. to 

extract the movlng information 01 an objecL S. Hacldacli ancl C. Fernanclez [3J usεd a 

MarkoVlan approach combined wi也叫atlstlc para四eters 01 secona order. And Hotter et a l. 

[4J proposed an itεrattve approach ~ in which an im (:lge 15 fir:-.r divided into unchanged and 

changecl areas. Leung et al 曹 [5J proposed a voting scheme to get the regions of interes t. 

In this paper ., wεdevdop a segmen坦口on me出od [6J for detectìng the n10vln罩。bjecr

III 时吕I background. DiHerer甘 from the former methods which ooly usεthe di :o:.placed frame 

difference (DFD, as the change detection.. we use the discrete 忧mporal d目ivation Gτ(x. 

卜忖 of rhεdlscrete gradient magnitude G {叉~ y. t) of image to d E' tect rhe C'hangεd areå笃 of

image. Be~au5e τhe moving object" s 专dge í.s stre~sed .τhe change of moving obj t''Ct ì.~ TI10re 

obvíous than 出εstill background. After ch3nge detec柱。缸~ we use the rεcursive hlgh-order 

四ethod to extract the non-Gau~sian structured inτer-fr.ame varÎa tÎons from 出e Gaus s: îan 

nOI匠. ßecause of using the former n lmage.s 11立formation. it C'an be used to obtain better 

estìmates of HOS 芝o reduce the eHect of addìtive nOlse and detect the smaU object and p臼

form well on segmεnt盯10n.

1 PrinCÌple of 量be Segmental沁园 AIgorìtbm

Figure 1 gives an overvìew of 出εprinciple of the ~egmentatlon algonrhms. Thεpro 

posed segmentation ulethod can be subdividecl 1nto the following steps: 

Fír:st ~ the change areas of two differenτ framεs are detected. 飞可hhout using τhe /or­

E盯 me1 hod to get the difference of 也εdifferent frame , we get the discre时 temporal

derivatìon Gτ(x .y~t) of the discrete gradient magnitudεG(x.y.r) 0/ image (DτD-DGM) 

to de世纪t ttw changed arεas 01 image ‘ Witbin t笔3军tured image reg\ons and a'ong object ∞R 

tours _ the discrete spatial derivatives B. (x ,y) and B ì' (x..y) ..as welI as higher order spaτial 

derívativεs and gradienτoperators. approxìmate1y show an εxponentíal or two-sided expo 

nential (Laplacian) distrìbutíon [1J. 

Second. we use the recursìve HOS methodτo extract the motion of 白ε 回国ge se 

quence from the still background雹 τhe highe.r orde.r method has a good a钉扫butÎon in ex­

廿皿口on of τhe non-Gausslan s1gnal against the GaussÎan noisιDuring rhe HOS method. 

we de口de rhe lo~al 也reshold by the feature 0/ thεdisplaced frame dillεrence IDFD) and 

use it to decide the automatlc segmentation 出reshold.

In tbeτhird step , we use morphology filτer to smooth 位e shape of mask and elimìnate 

the small ìsolated areas. 

z Cbange Deleε筒。n

The prεvious work about the segmentat10n of 血。ving obj白宫白血.osrly based 00 the 

displaced /rame diffεrence techniques. The displaced frame dillerencεtechniqu田 are to 
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compute the pixel——by— pixel 

absolute difference of the F 

tWO different frames． The 

pixel locations differing 

from zero indicate 

“

change” regions． Howev- 

er，because of the presence 

of observation noise， the 

fram e difference hardly ever 

becomes exactly zeTo． In 

this paper， we use a new 

method tO get the change 

areas of the tWO differnet 

frames．From Ref．E1]，we 

know that within textured 

Fig．1 The principle of the segmentation~dgor Jthms 

图 1 分割 算 法基 本原 理 

image regions and along object contours，the discrete spatial derivatives B (x，Y)and By 

(X，Y)，as well as higher order spatial derivatives and gradient operators，approximately 

show an exponential or two-sided exponential(I aplacian)distribution． Especially along 

the contours of moving objects，the discrete temporal derivative of the discrete gradient 

magnitude of the image is expected to approximately show a Laplacian distribution in mov— 

ing textured regions． 

2．1 Probability distribution of image derivatives 

As we show in the front of this section，the discrete spatial derivatives of image ap— 

proximately show an exponential or tWO-sided exponential(I aplacian)distribution 

( ” 一 exp( [1) 

where B(x， )is the local image brightness at loc ation ( ， )．O is a spatial derivative op 

erator and is an experimental constant．By testing a number of images．we can confirm 

this qualitative law ．Figure 2 illustrates an example of real image from M PEG 4 test se 

quences．The Fig．2 shows an exponential distribution． 

2．2 M otion detection 

The object of motion detection is tO distinguish temporal variations caused by object 

moving from noise and background．Here，we use the difference of the discrete gradient 

magnitude for motion detection．The advantage of the method is that the moti。n of the 

edge of moving object is stressed．However，the textured moving object points，especially 

along the moving contours show a Laplacian distribution
． It can be extracted by HOS a— 

gainst Gaussian noise． 
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image regions and along ohject con1o出S.τhεdiscreτe spatial derivativε5 B每 (x 电 y' a主1<1 B, 
(x..y).. as well 部 hîgher order spatial derivaτIVεs and gradient operaτ。凹.. approxlmately 

show an exponential 0玄 two-sided exponential (Lapla口an) dis口出时白n. Especia l1y along 

the contours of moving objec白.. the discretεtemporal deriva臼ve of the discrete gradíent 

magnitude of the j即age 1S expected to approximately show a Laplacian distributlon ìn 皿OV

mgτexturεcl regions~ 

Probability distrib边tioß of image derivatives 

As we show in the front of this sεctíon. 出εdiscreτe ~patial derivatives of ìmage ap 

proximately sho百 an exponen口a1 or τwo-sidecl exponenτìal (Laplacian) distribut旧n

2.1 

'Q<BHx ‘ Y'I 
d气

P{Q伽(.，.川母去呵《 11' 

where BLr ,. y) Îs the 10cal image brightness at location (.x ，. y) 哩。 Ìs a spatial derívatÎvε01' 

eraτor and λlS an experimental constant. By 回stmg a nunl七er of inmg四. wεcan confirnl 

this qualìtatJve law. Figurε2 illusτ玄ates an 号xanlple of real inlagεfrom MPEG-4 test 5ε 

quεnces. The Pig萨 2 shows an εxponen臼al dís口ibution.

the change 

t 习'10 differneτ 

frames. From Ref. [1 J.we 

kno胃 that within texrurecl 

E型otion de重e司!tion

τhe object of morion detec tÏon is to distinguishτempora 1 variations caused by object 

moving from noise a nd bac盐ground. f王ere. we use the clifference of the d昭erete graclient 

magnitude for motJon detection.τhe advantage of the nlèthod 自由at thεnlorion of the 

eclge of nloving objec乞 IS strεssed. Howεve宜. lhετexturεcl moving object pOÌn白， especially 

along 也εmoving con乞ours show a Laplacian dístribution. 1t can bεextracted by HOS a. 

gainsτGaussian noisε. 

2.2 
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[  
Zig 2 (a)B using Sobel operation，(b)B，using So bel operation，fc)G using SO hel operatoin， 

(d)histogram of B ．(e)histogram of B．，(f)histogram of G 

圉 2 (a)使用 SobeI算子得到的B ．(b)使用 Sohel算子得到的 B ，(c)使 用 Sohel算子得到的 G， 

(d)B 的直 方 图，re)B 的 直方 图 ．(f)G 的直 方 图 

W e define the difference of the discrete gradient magnitude of the two frames as 

( ( ， )一G(x一△f，y一4y)一G(x， ) dr．要G( ) △v．riG( ，v) 
“  

(2) 

G(x，y)is the discrete gradient magnitude of the im age．G(x-- △f， △ )is the dis— 

crete gradient magnitude of the next frame．In fact，Gr( ，Y)is also the discrete temporal 

derivative of the discrete gradient magnitude of the two frames．As we indicated in the 

front of the section，G ( ， )is expected to approximately show a Laplacian distribution 

in moving textured regions and，especially，along contours e of moving objects： 

E{CA ( }一 e州 一 )． (3】 

where is an experimental constant． 

3 Recursive Higher—order Statistics 

HOS—based methods already began to be used to estimate the motion in the presence 

of noise[7]．These include motion estimation and moving obSect segmentation．Higher—or— 

der cumuIants of non-Gaussian processes are estimated in the presence of unknown deter— 

ministie and／or Gaussian signa1．And noise can be realistically described as a colored Gaus— 

sian process．So，by HOS—based method we can estimate the motion of moving object in 
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Fig.2 (a) B且 U臼ng Sobel oþεratiün~ <.. b) 5}" using Sohel operatio丑~ (c J G usmg 50七el operato i:n. 

望H Z 
(d) histogram of B、. (e) bi..:.togram of ß.. (f) hi 、togram of G 

(a)佼íI! Sobel 赛于得到的 B每雹出 1佼黑Sobel 葬于得到鼠忌~ k) 使íI! Soh.l 算于得到的 6、

时)队的重方圈. le} 亘古告直方嚣，(1)(;的室主图

We defíne the diHerencE' of the dìscretεgraùler立 magnitude of th迂 two frame:-. 35: 

G，川) ~ G付一 ιy 削 G川) =-&.三G(x.y) 却·￡cu-J 》

(2) 

G(x.y) is the discrete gradient magnìtude of th芒 image. GCr-Â川y-Ây l is the dis­

C'Tete gradient magnitude of τhe next frarn札 ln fact ‘ G, Cr.y) is also the di时rete te四poral

derÎvatÎvE' of the dÎscrete gradient rηagnítudεof the two frames. As we indicated fO the 

front of the S E'ctÎon 哩 GT (X 哩 y) Ís expεcted to approximately show a Laplacìan dìstrìbutìon 

in moving textured regions and , especiaUy ., along <,cntouTS c' of moving obje r-t5: 

G， 飞 .r， y)
E(GT\.r .yl I ‘ J~ETXP( 一一二万一一》

whereλis aD experimenτal constant. 

3 Recursive Higber-ul'der Statisti四

(3) 

HOS-based m时horls alreaòy began to be userl to estimate the motion in the presence 

of noÎse [7]. These indude motÎcn estimation and moving ob:le-ct segmentatìon. Highf" r-or 

d町 cumulan臼 of non-Gaussian proeesses are 臼口mated in the presence of unknown d时er

míni5tic and/or Gaussian signa l. Anò nOlse can be reahsticaIly rlescrib企d as a colored Gaus­

臼an process. So, by HOS-haserl method we can 四tlmate the motlOrt of moving object in 
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image sequence，which is severely corrupted by additive Gaussian noise·In practical situ 一 

ti0ns．the fourth一。rder cumulant is used in the process of a symmetric probability density 

functi0n．1n Darticular．the fourth—order cumulant has a good Gaussian noise rejection ca 

pability． 

The Drevious work used a traditional estimator of the fourth order eumulants for mov 

ing object segmentation．But Elisa Sayrol showed in Ref．[8]that image information is re 

peated along the sequence． This redundancy may be used to obtain better estimates of 

HOS t0 reduce the efleet of additive noise．Amblared indicated in[93 that the recursive 

higher—order statistics can overcome the disadvantage of the traditional estimator of the 

fourth order cumulants． 

3．1 Recarsive higher—order statistics 

The recursive higher——order statistics for moving object segmentation is derived as fol— 

】own． 

where 

Jv ． 0； 

L， =——{i；! 一一3．壹 ．{G； —— 再一一 ‘ 。{ f4) 

一 - G；) ～ { }+ G；-一 E一 G；)] ‘ ’ 

where n denotes the spatial domain that contains the pixels from a region．N is the num 

ber of such pixels，e．g．for n 3* 3 window ，N 一 9．The coefficient is decided by the 

change of scene． If the scene in the image sequences changes rapidly．the coefficient is 

chosen close to one．and close to zero otherwise． 

A 

The square o of the variance of noise is estimated based on N which is correspond— 

ing to static background ： 

。 寺 五G 

where N is the number of the static background pixels of m windows+ 

W hen we estimate the first two frames of the sequence or we must reset the comput 

ing，we can’t get the fourth—order reeursive eumulants by the function (4)+So we define 

the fourth order recursive cumolants of single frame as follows： 

一 襄一 ⋯Y,G c”一 睇 一 一s· ‘ ， "= 磊睇 m n由 
3-2 Moving object segmentation 

Due to the 11011一Gaussian signal discrimination capabilities of the HOS，we use the re— 
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image sequenc-e ~ whlch i'3. severely <'orrup回d hy addítív号 Gaus.:-;ian noise. In pcac口cal situa~ 

宦10n5. the fourth~ordεr cumul.ant is used in the procεS5 of a symmetrÎc prohabilìty densÌty 

function. ]n particular 弯 the four出-order cumulant has a good Gaus~ìan n Olse reJectlon ca 

pability. 

The prevlous 咽。τk used a traditìonat estimator of thεfourth --ordér cumulants for mov 

]ng 0同时t segmεntation. But Elisa Sayrol ~扣。百ed in ReL [8二 that image informa口on 1S re 

p四ted along the sequence.τhis redundancy may be used to ohtain better estlmate民 of

HOS 10 reduce the e [fe盯 of additív但主t101se. Ambbred 四rlicatεd in [~J 也at the recursivε 

higher~order statistÍcs can overcomt:" thεdísaàvantage of 出e traclitiona1 estimato主 of the 

fourth-order cumulant l". 

3.1 ReCllTSi柑 higher-order statisti臼

τhe rεcur目四 higher~orcler statistÎcs for movlng ohject 凸egmentatÎon is deriv t'd a~ fol 

lows 亨

where 

λ 2:: G~ 
m♀ n 

一一一千芒一- - 3 • E._ , 1 。2: Gi "-'1; -1 

硝萨':-[)

J气 τj飞

ε'l_I~Gjt =Ei. ~liG~'f + 严[击 2: G~， - E，磊，! Gj}J
1.'11叶飞

(4 ) 

(5 ) 

where nm denotεs the spa乞iat domain that contains the pixels from a reg阳n. N is the num 

ber of such PlXεls 句 ιg. for íllll 3 美 3 window. N =9. Thεcoefficient v is dεcided 七y 支he

change of scene. If the scene in the imagεsequences changes 主apidly. the coeffic-ientμ" 

chosen close to one 弯 and close to zero otherwÌs.e. 
A 

The square a~d of the \.<ariance of nOÎse is estimated based on N~ 、百hich is correspond~ 

ing to static hackground 写:

A 1 
S臼=万:在<J，.

，叮

111"，去 2: G J 
.i V...芒8

飞.vhere !'义 is thεnumber of the statÌc background pixels of m windows .. 

When we estimate the first two frames of the sequence or wεmust reset the comput 

lng. we can气 get the fourth-order recursive cumulants by the funcrion (4).. .so wεdεfï配
t如εfourt h-order recu主sive cumutants of single frame as fol1o百s ，

主"{Gï-} =主2:: G}. 
川 m'三。

2: G于
赠叩 t 

J 0!-3~ "c'""' ~ .- 3 .. ,. -.- .. 2:GT • 2::Cï- .... N 
m叩

3.2 Moving obj配t 随军国entation

Due 艺o the non-GaussÎan signal discrÍmination capabiliti臼 of the HOSt we use the re~ 
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cursive higher—order statistics to detect non—Gaussian structured inter frame variations， 

such as those due to edges belonging to moving objects，against completely random corn- 

ponents and noise eff& ts．W e assume Hn to be the “still background”class and H l，the 

“foreground or covered／d1sc。vered background”class，if 

A  ̂

．，_ < f·( )。∈ H ， J > ( )!∈ H 

where c ls an experimental constant． 

3．3 Decision of the local threshold 

To automatically segment the moving object in static background，we must estimate 

 ̂

the square d of the variance of noise on the static background 1．By analyzing the shape of 

the difference image histogram ，we give an adaptive method to decide the static back— 

ground 1[5]．The separation between the stationary regions and the moving regions oc 

curs at the valley point with the largest slope change．Figure 3 illustrates an example of 

displaced frame difference of tWO frames． 

I__l 
Fig-3(a)The displaced frame difference of two~rames after thresholding 

of the displaced frame difference of two frames 

图 3 (a)阐值 化后 的帧 差 图像 ，(b)帧差 图像 的直 方 图 

4 Regulation of M ask 

The change detection methods have a major drawback．Unless moving objects contain 

sufficient texture，only occlustion areas are marked as changed while the interior of objects 

remains unchanged[2]．So we should use morphological operation to overcome the draw— 

back-The method we use is morphological close—opening operation
． The operations haye 

two advantages．One is hole filling．The other is shape simplification． 

5 Experimental Resalts 

In this section，the results of our segmentation algorithms are given for the three 

M PEG一4 test sequence，Akiyo，news and hall monitor
． Figures 4，5，6 illustrate the re 

suits． 

6 Conclasion 

In this paper，we develop a method for segmenting the moving objects fr。m still back 
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curslve 垣ígher-order 剖atlstics to cletect non-GaussÎan s.tructured ìnter-frame variatlons. 

5uch as thosE' due to edges he lr:mging to movlng obje t"ts ~ aga1TIS飞c:ompletely randoffi COffi­

ponents and noÎsE' effects. We ass.ume H:j to be the 飞tHl background" class and H" the 

"'foregr∞nd 0 1" rovered/dlsco.....ered ba l'kground" c1a如. if 
,', 

.J42~ < C" (O' ~d)ωξ H(，. .J~~J. > t 叫 a，::"')-.! ξ H ，

where {' is an experlmental constant. 

3 ‘ 3 Decision or t b.e 10四1 tbreshold 

τo automaticaHy segment the movin自 object ín 只tfltic background. 引ve mu时E'st1mate

,', 

t he square (J二 I of the variance of nois芒。nt垣ε:;:;tati(' background 可 By anaIyzíng the ::-hape of 

the differem::e îmage histogram. we give an f.l daptive ffiet且od to décide the static back 

ground 可 [5]. The separation bet审时nτhe ~tatìonar)' regions and t检 movlng 陀glons 0(' 

curs at the valley point with the lar-gest ~lope ch.a nge. Fígun-' 3 aJ ustrateR an examp)e of 

displ .aced lrame differem::e of two frames. 

(a) (h) 

~i 

一一一寸言一---..厂→}京一至

Fig.3 (al The d凶splaced frame diHerence of two frames aft町 τhreshuldl白兹' 比 J nistogram 
。f the dl~plaCf'd frame differeocE' o{ tw-o frame:-. 

建 3 的饲恒此后的锁差图像，也 3 锁差图绿的直方图

4 Regulation of 1\置ask

The change cletectíon method.s have a major drawb .a ck. llnfess movingοhjects contain 

suff出ent texture.. only 0四lustion areas are m盯ked 8~ changed while t he interlo主 of objects 

remalns unchanged [2J. SO we should. use morphologícaI operatìon to overcome the dra辆，

hack. The method we use Ís morpho)ogicaJ do.se-opening operation~ The operattons ha\ìe 

two aclvantag臼. One is hole filling. The 0白白 Îs shape .simplifü'ation. 

5 Experimental Results 

In t坦白 section. 走 he resutts of our segmentation algorithms ar守 glven f町 the three 

MPEG-4 恒st .seq出R时，; Akiyo~ ne飞....8 and. haH monÏtor. Figures 4 ,. 5.6 iHus芝rate the re­

sul臼.

岳 Cond也sion

In 也lS pap曰， we clevelop a method. for .segmenting the 阻。引ng objects from still back-
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割结 果 ，(a) 

sequence- (a)origina1． 

割结果 ．(a)原始 冈像 ， 

U】t 

(b)segmentation result 

(b)升割 结果 

Fig．6 Segmentation results on hall monitor sequence．(a)original，Cb)segmentation result 

图 6 Monitor图像 序列 的分割 结果 ，(a)原始 图像 ，(b)分割 结 果 

ground．The method is based on change detection．After the change detection，the recur 

sive higher—order statistics is performed．At the end of the method，we use a morphologi— 

cal close—opening operation to overcome the drawback of change detection． Further l'e 

search will be carried OUt on two topics in the future．First，the camera motion estimation 

and compensation should be investigated against the fixed camera mode1．Because in really 

video sequence，the background is not always stil1． Second， in recursive higher—order 

statistics step，the coefficient of function (5)is decided by the change of scene
． If the 

scene in the image sequences changes rapidly， coefficient is chosen close to one，and 

close to zero otherwise．So we must design a scene change detector to decide the coefficient 

- 
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5 黯 詹劲峰等，运动自信和背景始自动分割

<.l 

F唔. ,1 Segmentatlon cesults 0ηr'\klÿlJ ~(>qu吃nc~. (aJ (j们 ~lnCl I ，巾 J 5~gmentat阳n ["t'sulr 
理 4 Akîyo 部橡穿酶的分吉普结果咽 (él; 原枯:~像咱也 3 并寄i结果

(, j (0) 

Flg. 5 SegmentaτÎon result旨。n news 哩quence. (a) origtnal. (h; 附在mentatlOn f t'l' U Jt 

望自主 News 望自像序列的分割结罪咱 <3 ，原始用簿咱也 3 分*'1 结果

(ε} (b) 

Fig. 6 Segment .a tion results QO haH moni阳T sequenc理啕 (a) orìgroal. (b) 四gmentation result 
医 6 Mon.itor 圈锺序列部分部结果. (a) 原始噩像.由 J 分1民主主果
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ground. The method is based on change detection. After the chônge detection. 乞he recur 

sive higher-order 目atistÌcs is performed. At the end of the method 嘻 we use a 阻orphologi­

cal close-opening operation to Qvercame the drawback of change detection. Further re 

search will be carried Qut 00 two topics in the future. First.. 乞he camera mo口00 es口mation

and co皿pensa泣。但 should be investiga出à against 出e fixed camera model. Because in really 

video sequence 电乞he background is not always stil l. Secood ., 1.0 recursive higher-order 

s主atistics step ~主he coεfficientμof function (5) is decided by 乞he change of scene. If the 

scene in the image sequences changes rapìdly..εoefficient μis chosen close to onε~ and 

close to zero oth盯wÍse. &>胃e mus乞 design a scεne change detector to decide the coεfficÎent 

μ. 
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运动 目标和背景的 自动分割 
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摘要 本文提出一种固定背景下的运动 目标 自神分割技术．首先，提出了一种新的 

运动变化检测方案．然后利用递归高阶统计的方法从高斯噪声中提取运动变化．同 

传统的高阶统计方法相比，递 归高阶统计由于利用前 帧的图像信息，所肚能够更 

有效地抑制噪声，检测小 目标，并且分 割效果较好． 
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詹劲峰 戚飞虎1 赵雪春
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摘要 本文提出一种固定背景下的运动 E 标自动分裂技术.首先.提出了一种新街

运动变化栓到方案丰然后利用递 JJj寓所统计的育法旦、离黯噪声中提取运动变纪.建

传统的喜除统计万法相比，递妇离;'fr统计由于利用吉trn 榕的图像 f言息，所以能够更

有效地掷制噪声，检测小目标，并且分割效果较好.
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