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Abstract This paper introduced the local pixel grouping princical component analysis to video denoising and kept the

correlation of the video sequence to suppress the noise of the video by 3D block-matching wavelet thresholding algo-

rithm, The image of the first stage of the local pixel grouping princical component analysis is replaced by the result from

wavelet thresholding of 3D block-matching video denoising algorithm to avoid the local effect of local pixel grouping

princical component analysis for the video, Finally, local pixel grouping princical component analysis also suppresses the

block effect of wavelet thresholding of 3D block-matching video denoising algorithm, Experimental results show that our

algorithm introduces the princical component analysis to video denoising and solves the block effect of 3D block-mat-

ching video denoising algorithm better. The subjective and objective comparison between different algorithms also

proves that our algorithm has better denoising effect.

Keywords Video denoise, Princical component analysis, Block-matching, Wavelet thresholding

1 3

WS ST R AT B P A @ R &5 A
o BRAE SR AR ML B B BE R SE PRBR . MR R
ST EMAT LUR BRI R B R R R R A S, B
B SR AR ENERAR . EHE RS #T
A EREIERBER,

EEREATREVIAEREE, TE 4 ot =
BIRPRN. FES AT RR B E B R 5 (B AT AR
PR BT B B, a0 SOk 1 4R iR SR sh A o 25 R
A0 RE AT B IR AR PR R 2 SR IR I, X T Bh 3R BB/
B, HEATETIIE B R 2, AT S R . XA K
FFH BT AR R R, SRR S e R b 3R
FRAVEHEAT T ALE, (B R B L RS fE S AL E R 15 S

il

UM H#4.2015-04-15 R1E H¥5.2015-06-30
BRI H (2013GZ0016) %Y,

TTRE AL, XA 5 7 A PRATASEME | WG P 410 ) R A0 IR B TR R
TIH: T AR g T AL 2 AR I3 22 MR 3 2k ) PR 75 5 5 F L A
BB ES R BB AR, RS E S MUMERES
X434 38, 40 SCAR (2 J48 i A1) A /B AR e 3o AL 430 P 4R /N B A
BABPASRFERHER RS T . XM rEE—g8
b T T B AR T RN IRF =R kaE
NEEBIERFE R ERTBRB TERRY . FE¥
EXEM BT TRABR, BB T R EERR.
4, CHRL3 MR T & T Stein BI04 KUE 45 111 B eR B 48
P4 (Stein’ s Unbiased Risk Estimator-Linear Expansion of
Thresholds, SURE-LET) f 2= g J5 & , i & X35 sh M 5 1
BB HEAT /N 4, T LA B A0 B R R SE B X 2 IR A
MR 28R, SCER(ADH/NBER MBS R 2
WA & & 7 1B 5 41 B (Spatiotemporal Gaussian Scale Mix-

EXZEREEATR LR 863 1T H (2012AA010904) , EER K27 B (20804, MU JI| 45

#1986 —), B, i+, TR, FEMRF M RHENGE. XLR %, E-mail: huran@whu. edu. on; S8 (1961 ), B, 88, B+ 4
BF, FBHRF N TR ERMITEIGE H8%1976—), B, BI##E, TEWR T AES4BARAR GEESEE .

+ 290 -



ture, ST-GSM)YH #: . RE M ZRIELZ DA GHTE
R, F A DL ok B/ 6 AR /N R BRI E UG
55, BRET/MNEZHROZRELIUS THEARD, A
BEE/MNEEN S BERX T B REGRFTELERR, B
BHEREREE —ERE.

TR, EEHANLGERBAETERERE, MY E
SCER[ 5 4R H 9 3E R ER ¥ {8 (Non-local Means) £ H k., %
Jr S B R NIRRT B AR ST RE S
BUER BB ESFESSZEMHEMERREN. BT
FpER, CERL6 IR T —FME T RICER A =R B B &
A% Bt (Video Block-Matching and 3-D Filtering, VBM3D),
TR A B T e X R SR AT A0 4, 3 A RS B SR
WA, Kb TRAOMA TeTs s 8 L REeHE, Bt
MRATEEE RETRAENERER. ERZTEES
BREBAIREEIA T M2, ERFFT RATFHAFE R MR
WAKFEME T RRBCR, WSCERL7IR N AR T RS9
R MR SR R B B T 0 R L SRE B R4
fiE, X ARUR R A AT R E R R, BT HRF T HXEEN D
TRIRIE , BUR T RIF RO BR BETERLS TN
BfE A REERE Y, R HIES AT, B4
B VBM3D PH/NEBESBEL S RS ITE LM
&, AN EES T ERE RN AL RS. BE
i I T AN S B0 B, A U Bk AR A AT AL BT,
BB T RIFHERER,

2 ETERSSHNBREGHEZHRE

EFERSSTHEREZREET A RS SIE
®. S RERKRMEREFELETRAENG. ZERET
BRUCACS BIAH R R AR R R4 24 3T S8 A
RLEIR 4L ER) B3 7 22 S R HEA TP S I S0 » SE LA R 4 e 2
B MR BT R B RRER . T HX KA RETIEHR
NaE.

(DRUBRARSE

BRTREAEREIERRAMENRRET. &
R p STHAMRRAREN, BRELUBRER p FPLr B¢
REBSER, REEUBRR p AL KA RXR H A
FAHLMRRARSE, A 1 iR,

Bl AgRERE

TEXBRH RAEN xo BHMUNER 2 HR—r+1D°?
Ao YIRS @ RARFEHERES MRS ESHAE
SrE B, = (D PR

xi=x+n D
Her,x HEHRERBS n HRF RS, TREERESS
RS SE M, Bk, HHESE I o MYIGHR o MK

20T, 8 TR
o=t 3 (zo—z )L 3 (Go—70? + 202 @
me=1 me=1

H,zo Mz Hao Flx X REEGES o HERER
IR bR .

EFNGEP 2 5o WIWFE o /NFRE T2 0
Bih zo WIUIERAESS,

(DETF EBS AR E &R

BES 7 BN = MIGEARS, RETIIGESE
i PEE 0 ATE, W m NINFEEER 2 R B
mXnYrREAERE X, REBITHE X WHE . FTUIHTE
HBEAIERE X M EERE Ox , BIEXMTF .

%(XXT+XNT+N}?T+NNT) (3

He, X WREASERE R E S5 S, N R A E R P i
RS, T X AN MEIES, Bt Ox fREA AL

Qx=—-XXT=
n

Ox =L (XXT+NND =0z +0x @
sz%xfﬂ 5
Qv=-LNNT 6)

Xt EERE Qx FATRALE S R DIRHEERE O f5, Xt
AT AR Qx AT EBS TSR, KB T

Yx =PxX ¥p)

Px=&x (®

SRASREA T 2 Ox WARBRIER Yx 5,% Yx K
SR Qv HATRELRE, B REL RS BALER O, B8
B Yx B0 256 [ F R E R B A= T -

Qv =—YxY} )
ar={%¥ el (10)
0, otherwise

W Qe ARG RBUERF 0 LIXT Y H B RF RS 4T
FB%, BJE X8 B R 45 AT E RS S A AR Bl R
AFERE X MEREGR, ZAKXHWT

A

Yx=wYx an
A A

X=Px Y,x (12)

3 ETFERSSHINNMNERENBRSIREREE

FXE®REFEQS/DEREERNER DT ERF T
4y, B FHRBUFSI N AR R T RS b
Z 18] T ELEAF7E T U ORI S 8 1 DR T P9 2 B i
SmRATHERY . MERSHHEREEPR—FER
FWRE I, 5 AIXTRABF 5 B B WU AT A B S RS A 2
BRI . B, A SOR /NI IR 22 B IR F B U S A B
ARG & T BB TE T 50 5 IR ALARF 51 B9 AR MR [,
BB 2 A3 B Bk X/ 2 16 2 Mo L ) 930 I A F
BB ITHR R, F B i T2/ BRE X8R B
B R B0 I RS B2, SR MR E R AR R, R
ERS AR EERFEEFHER. TENSXEEARA
A HATIRBN A .

+ 291 -









