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1. Introduction 

In the current rvorlclwide tslsvisiiin system: the interlaced 
szanning tcchniqui: i s  widdy adopted to reduce the 

bandwidth burdzn of the video signals. But a major 
d radwck  cf the interlacing on the cwent bnght 

h i g h - r d u t i m  &plays is the line flicks- and jaggcd 
r.fects of moving edgss. Thus, many de-interlacing 
algorithms have bsm proposed tu reduce thme artifacts. 

. h ~ ? n g  thz misting ds-interlacing algxithms motion 

conipensaticn (hKj is the inmt promismg method. -4s 

due to the inertia. it always takes timi: fer objects to 
compietely disaFpe:ar, or geometrically distort, resulting a 

strmg correlation of succssivc images. The motion 
conipcns:itim algnrithns atteinpt IC? inlerpolate in the 
iiircction ivith thc hightst ccmzlation, iz., intcrpolatiiln 
along the motion tr+xtory. 

Tn the MC algorithm, hlock,-iii atchirig algirrihii has 

l w i i  widtly adopted for mi)ticm estimation. In theory; 
full search block-matching method can find the optimal 
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solution, but it IS bird to dcal wiih visual sequence in 

real -1im e hccii usc of high ~(1111 putatj mal complexity 

Many fast blcck-matchng algorithms have been 
prr)possd ' ' 1 %  such as threc steps search (TSS}: 2-1) 

Iqarithmic sexoh (T1.11, j, orthogonal s a r c h  algorithm 
(OSA), one at a t h e  search (OTS), crms search 
algorithm (CSA) and hierarchical block matching 
:iIgorithms (FMMA). If thcre is real motion, the se.arched 
motion vector can be directly used to compensate. 
Howcvcr, the cstiinated motion vector is always 
inilccurnte, so a tempordl niccfian filtering is attzn 
employed for further post-processing. 

For this purpose. this paper presents an adaptive. de- 

interlacing algorithm with better performance hased on 
motion compensation, which consists of thc motion 
detection with 4-field images and he motiirn cslimalim 
with the Kdniari filtering. 

2. Adaptive De-interlacing Algorithm Bpsed on 

Motion Compensation 

A Islrge percentage of static block are encountered in 
video sequences l2]. For static blocks, fizld rcpctitim 
algorithm is the best de-interlacing method. RMc for 
motion blocks, motion compensation can improve the 
de-interlacing egect. This suggests us to separately deal 
with the static and th2 motion parts, which forms the 
adaptive de-interlacing algorithm based on motion 
compsnsatim. It follows thres pncsssing steps: m ation 
blocks L~stcztitm~ acbptivz k t i m  v'r'ctor estimation 
based on spipatio-temporal correlation de-interlacing. The 
block diagram of this algorithm is shcnvn in Figurc 1: 

whcre flagl, flag2 and flag are the m a i m  b h k  marker 
matrices. 
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The state transition matrix -4 and the meawrement 
111 m i x  i' :ir< given by 

rrsp~utivel> (since they are time independent 
thc r im 2 subscript! 

omitted 

The state hc t in r l  and the nieasurement h c t i m  arc 

covariance matrix, Q. and R,. are given as follows 

r, 

Then thc nest statc c m  k calcul~tcil h!; K a l n i m  
recursion function. 

To thc state WCLOJ it is associatcd thc skits cavariancc 
niatris p, that  i?-ici,des the unccrlfiinty of the curTm1 

state, the regim of the phase space cmtertd cm thc 
cstiinatsd statc which conkins thc truc shtc  with a given 
1xobabilit.y ci is given by the ellipsoid. 

In the block-matching algorilhm, lhc elliptical search 
regim is' too complex. so it is transformed, into a 
reckinhular %arch region hy sc.arching thc Icilinasl, ihi. 

rightmost, Llic highcsi and thc liiwcst points. 

(2) Adsplive multi-model search 

Search model is categorized into t h e e  groups by the 
ahsdutc diffcrcncc, c i  h t w s c n  tsmporal pedictcd 
motion vector and spatial prdicted motion w". 

a j  max(&+dl: the current mdiirn block and its spatial 
adjacent block &long to the saiiie motion object. The. 
search model I s  b s e d  on spatial correlatim. 

h;) d~~max(+=c&; cnmparc thc current Mock and h e  

spatial predicted block and tcinporal predicted block 
respectively, and then chouse the better matching blwk 
as rhr ssarch e n t e r  and the search model is 
correspondmgly b a x d  on temporal or spatial correlation 

c) mm(d,ai2: Ills prsdictii-n is wrong, and full search 

method is adopted. 

empirically. 
Here arid d2 arc thc threshold values determinecl 

In the search hssd cn tempxal or spatial correlatim; 

the search inodel varies with absolute value of 
accelerationn2 a: when maioj i /j ~ the motion vector is 
kvaluated by ths predicted ~ a l u s ;  whcn p! < 

ssarch with TSS; when masia:L > fi; : xarch with FS. Herd 
p, and p, are both experiential thresholds. In TSS or 
FS search, the search centa an3 =arch region are 
calculated hy equation (3) and (3 respxtively 

5 p: 
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4. Conclusions 

'I'his paper presznts an adaptive de-interlacing a l g ~ i t h i n  
Lxised on niotim compensatiori. which processes the 
static bids and thc motion blocks separately in a field 

to reduce search computational amount. Experhai t  
results s h w  that this algorithm greatly reduces the 
search amount and keeps the perfarmance with the full 
search algorithm. 
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