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Hoc vién Céng nghé Bwu chinh Vién thdng

Tém tit: Ma héa video phan tin (DVC) la so dé ma hoa video
méi phii hop cho cac ing dung dieong lén nhie hé thong gidm séat
video khong day, mang cam bién khong day. Cac két qua nghién ciiu
trude da chi ra rang mac du thuc hién ma héa dgc \dp va giai ma két
hop, hiéu nang cia hé thdng ma héa video phan tan cé thé dat mic
twong dwong so véi cac hé thang ma hoa video du dodn hién nay.
Tuy nhién, hiéu nang méo — téc dg (RD) cua cac hé thong ma hoa
video phan tan nay phy thugc rat lén vao viéc mé hinh héa nhiéu
twong quan giira théng tin goc ¢ phia ma héa va théng tin phy tro
twong vmg ¢ phia gidgi ma. Trong cac nghién citu trieéc, hau hér déu
sit dung mé hinh Laplacian dé mo hinh héa nhiéu frong quan ma
khéng tinh d@én dic tinh théng ké va dac tinh chuyén dgng cuia chudi.
Bai bao nay dé xudt phuieong phdp mé hinh héa nhiéu frong quan méi
thay @i thich #ng cho céc hé sé DC dira vao ddc tinh cia chudi. Céac
két qua thyc nghiém cho thdy hiéu ndng ciia phwong phdp dé xudt da
dwoc cdi thién hon so véi mo hinh Laplacian trude day.

Tir khéa: Video phan tan, nhidu tvong quan.

l. GIOITHIEU

Trong céc hg théng truyén thong va da phuong tién hién
nay, cac k¥ thuat nén video s6 dong mét vai tro vo cung quan
trong vi su han che cua do rong bang tan. Ngoai cac ky thuat
mé4 hda video truyén théng sir dung ma hoa du doan va bién doi
cosine roi rac con c6 mot ky thuat ma héa video khac duoc goi
la mi hoa video phan tan. Diém khac biét chinh gitra hai
phuorng _phép nay 1a noi thuc hién khai thac tuong quan thoi
gian, didu d6 dan dén su khac nhau vé do phuc tap cua bo ma
hoéa va bo giai ma. Kién tric ma hoa video du doan huéng dén
cac ung dung video ma & d6 video dugc ma hdéa mot lan va
duoc giai ma nhiéu Ian, vi du truyén hinh quang ba. Vi vay, bo
ma héa c6 d6 phac tap cao hon tir 5 @én 10 lan so vai bo giai
ma. Tuy nhién kién tric nay lai khéng pha hop véi cac tng
dung méi vi du nhu mang giam sat video khong day, mang
cam bién khong day vi cac ung dung nay co rit nhiéu bo ma
hda trong khi chi c6 mot vai b giai ma. Giai phap cho tinh
hudng nay Ia sir dung ma héa video phéan tan. DVC thuc hi¢n
khai thac twong quan thoi gian, mét phan hoac toan phan tai
phia giai m3, do d6 1am giam d¢ phuc tap cho b ma hda. Nai
cach khac, DVC thuc hi¢gn ma héa doc 1ap va gidi ma két hop.
Diéu nay glup dich chuyén bot do phuc tap tir phia ma hoa
sang phia giai ma trong khi hiéu suat nén van giit tuong duong
so véi kién tric ma hda video du doan truyén thong.

Dinh ly Slepian-Wolf [1] va dinh Iy Wyner -Ziv [2] tur Iy
thuyet thong tin da phat biéu rang do6i voi nén khong ton that va
nén co ton that, c6 thé ma hoa doc l1ap va giai ma két hop cho
c4c ngudn co tuorng quan Vé6i nhau ma van giir duoc toc do
tuong du’0’ng v6i truong hop ma hoa va giai ma két hop nhu
trong ma hda video truyen thong.
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Dua trén cac két qua ly thuyét cua cac dinh ly Slepian-Wolf va
Wyner-Ziv, cac kién tric DVC thyc té da dwoc dé xuat trong
[3,4] boi nhém nghién ctu nhém cia gido su Bernd Girod tai
Dai hoc Stanford hay con goi la kién triic Stanford ma sau nay
dugc cai tién thanh codec DISCOVER [3] va nhém cuia gido su
Kannan Ramchandran tai Berkeley (Pai hoc California) con
dugc biét dén 1a kién trdc PRISM [4]. Hinh 1 md ta phuong
phép nén video phan tan vai théng tin phu trg duoc tao ra tai
phia phat.Trong kién tric Stanford, chudi video dugc chia
thanh céc khung hinh chinh (KF) va céc khung hinh Wyner-Ziv
(WZF). Tai phia ma hoa, cac KF s&¢ dugc ma hda ky thuat ma
hoa video truyén thong nhu H.264/AVC Intra hoic HEVC
Intra. Cac WZF duoc bién doi cosine roi rac (DCT) va lugng
tir hoa, sau d6 ap dung ma hoa kénh dé tao ra cac bit kiém tra.
Tuy nhién, chi cac bit kiém tra nay duoc gui toi bén thu tay
theo yéu Cau con céc bit hé théng bi loai bo nham han ché s6
lwong bit can gui di. Tai phia giai ma, cac KF d3 mi hoa s&
duogc giai md. Cac khung hinh nay sé dugc sir dung nhu cac
khung hinh tham chiéu dé tao ra khung hinh théng tin phu tro
(SI), mot phién ban ‘nhiéu’ ctia khung hinh WZ gdc. Bo giai
ma kénh s& sir dung c4c bit kiém tra duoc giri t6i dé ‘stra sai’
cho cac SI dé thu dugc cac khung hinh WZ ban dau. Nhu vay,
dé s6 lugng bit kiém tra phai giri t6i phia thu cang it thi ngoai
Viéc tao ra Sl co chat luong tot, diéu quan trong la phai du doan
dung mé hinh nhidu twrong quan giita khung hinh WZ géc va Sl
duoc tao ra tai phia giai ma. Tuy nhién, day la mot céng viéc
rat phic tap vi thong tin phy trg chi ¢ tai bo giai méa va chat
lwong Sl thay ddi theo chudi va thay di trong ban than mdi
khung hinh. N6i cach khac, nhiéu twong quan khong chi dung
theo thoi gian ma con dung theo khong gian. Khi chudi chuyen
dong nhanh, rat kho dé dy doan khung hinh WZ va sai 13i trong
SI tang lén dang ké.

— | Mahsa | Faritybits Gidima
X X
(Théng tin chinh) (Théng tin chinh
dugc giai ma)
Y

{Théng tin phy trgr - Sl

Hinh 1. Phwong phap nén video phéan tan véi théng tin phu tro
phia gidi ma
Trong hau het cac nghién cuu vé DVC déu lya chon md
hinh Laplacian dé mé ta nhiu trong quan. Tuy nhién qua quan
sat thuc nghiém cho thdy khéng phai ldc ndo mé hinh
Laplac1an cling chinh xéac. Vi vay bai bao nay nghlen ciru mot
mo hinh lai ghep két hogp moé hinh Laplacian va md hinh
Gaussian dé mo ta nhidu tuong quan. Viéc lya chon md hinh
nao tuy thudc vao noi dung ctia khung hinh twong tng.

TAP CHIi KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 3



MO HINH NHIEU TUWONG QUAN CHO HE THONG MA HOA VIDEO PHAN TAN

Phan tiép theo cua bai bao duoc t chire nhu sau. Phan II
gidi thigu ve kicn tric DVC dugc str dung trong bai bao. M6
hinh nhidu twong quan dugc dé xuat trong Phan IIl. Cac két
qua va thao luan dugc gidi thi¢u trong phan IV va phan V la
két luan.

Il. KIEN TRUC MA HOA VIDEO WYNER-ZIV MIEN
BIEN DOI
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Hinh 2. Kién tric b6 ma héa DVC mién bién déi
Hinh 2 mé ta kién tric bo ma héa DVC mién bién d6i.
A. Qué trinh m& hoa
Chia tach khung hinh: Cac khung hinh cta chudi video
dugc chia thanh cac khung hinh WZ (WZF) va khung hinh

chinh (KF) xen k& nhau. Cac khung hinh I¢ la cac khung hinh
chinh con céc khung hinh chan la cac khung hinh WZ.

DCT: Bé khai thac du thira khong glan cac khung hinh WZ
s& duoc bién d6i DCT 4 x 4 dé tao ra cac ma tran hé sb tuong
ung.

Lurong ti hoa: Dé loai bo du thira khdng gian va tan dung
céc ddc diem cua thi gidc nguoi, cac ma tran hé s6 DCT dugc
dua qua bo luong tir hda dong nhat véi cac hé so lugng tir tiy
theo chat lugng mong mudn. Cac ky tu sau luong tir héa dugc
chia thanh cac mat phang bit, sau d6 duwgc ma hoéa doc lap s
dung bo ma hoa kiém tra chan 1é mat do thap (LDPC). Céc bit
chan Ié s& duoc luu lai trong b dém va duogc giri (tly theo yéu
cau cua bo giai ma) ti bo giai ma trong khi cac bit hé théng bi
loai bo.

B. Qua trinh gigi m&

Céc khung hinh chinh dwoc giai ma boi bo giai ma truyén

thong. Cac khung hinh WZ dugc giai ma nhu sau.

Bg dém: Bo dém luu gilt cac khung hinh chinh truéc va sau
sau khi da duogc glal ma. Cac khung hinh chinh nay dugc st
dung dé hd tro cho viéc tao thdng tin phu tro.

Tao thong tin phu tro: Thong tin phu tro dugc coi nhu mot
phién ban nhiéu cua thong tin goc. N6 duoc tao ra dya trén cac
thong tin da giai md tor bo dém giri toi. Trong kién triic
DISCOVER, SI duoc tao ra si dung kg thuat ni suy thoi gian
bl chuyén dong (MCTI). Kién tric MCTI c6 thé tom tat nhu
sau:

1) B¢ loc théng thap Khai dau, cac khung hinh chinh dugc
dua qua b loc thdng thap dé cai thlen d6 tin cay cua cac vector
chuyén déng.
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2) Udc luong Chuyen dong truoc: Budc nay thuc hién woc
lugng mot vector chuyen dong cho mdi khéi trong khung hinh
chinh sau véi tham chiéu t6i khung hinh chinh trudc.

3) Udc lwong Chuyen dong song huéng: Su dung cac phep
chiéu cua vector chuyén dong, di voi mai khoi trong khung
hinh SI s& lya chon vector Chuyen dong nao di qua khoi d6 va
gan v6i tdm khéi nhét va coi do 1a vector chuyén dong cua
khéi. Vector chuyen dong duogc lya chon s& duoc chia thanh
hai vector chuyén dong truéc va sau véi gia dinh chuyén dong
khong ddi.

4) Lam m;n khong gian: Tai budc nay, b loc trung vi duoc
thuc hién trén hai truong vector chuyén dong dé loai bo cac
vector chuyén dong & bién.

5) B chuyén dong song huéng: Thyc hign ldy trung binh
hai khdi da bu chuyén dong trong khung hinh chinh trudc va
sau dé tao ra thong tin phu trg.

~ DCT: Théng tin phu truge duoc bién doi DCT khéi 4 x 4
dé nhan duoc cac hé s6 DCT nguyén.

Mb hinh héa nhiéu twong quan: Phuong phap mé hoa video
W2Z thyc hién ma héa sy sai khac giita thong tin goc tai bo ma
hoa va thong tin phu trg dugc tao ra tai phia gidi ma. Do do, ca
b6 ma hoa va b giai ma can phai bict vé twong quan thong keé
gitra théng tin goc va théng tin phu tro. Vi thé khoi nay thuc
hién mod hinh héa nhiéu tuong quan giita khung hinh WZ goc
va khung hinh théng tin phu tro twong tmg. Thong tin dau ra s&
duoc gui t6i bo giai md LDPC.

B¢ gigi md LDPC: B6 giai ma LDPC thyc hién sira cac sai
16i trong thdng tin phu tro sir dung cé4c bit chan I¢ tir phia ma
hoa gui t6i. Thong thuong, dai lwong tin cay dya trén ti o xac
Suét tién nghiém dugc str dung lam tiéu chi phat hi¢n sai dé xac
dinh xéc suét sai 16i cia mat phang bit. Cac mat phang bit quan
trong s& c6 ngudng xac suit sai 15i thap hon so v6i cac mat
phang bit it quan trong. Neu chua dat dugc xac suit 16i cho
phép, bo giai ma s& gui yéu cau dén bo ma hoa qua kénh phan
hoi dé gui thém céc bit chin lé.

Gidi luong tir va bién doi ngwoc IDCT: Sau khi giai ma
LDPC, thong tin dwoc tai tao bang céch giai lugng tir va bién
601 DCT ngugc. Toan bo khung hinh dugc khéi phuc lai &
mién pixel.

l1l. MO HINH NHIEU TWUONG QUAN TRONG MA HOA

VIDEO PHAN TAN

Dé tan dung tt nhat thong tin phu tro co duoc, bo giai ma
can phai c6 hiéu biét tin cady vé md hinh mé ta nhidu tuong
quan gitra khung hinh WZ géc va khung hinh théng tin phu trg
twong tng. Nhiéu tuong quan (WZ — Sl ¢6 thé dugc coi la
kénh a0 véi mau 18i dugc dic trung boi phan b thong ké nao
d6 bai vi SI ¢6 thé duoc coi nhu phién ban ‘nhiéu’ cuia théng
tin goc. Trong kién tric codec mién bién doi, su sai khac nay
chinh la su sai khac gitra cac dai DCT tuong tng cuia khung
hinh WZ va SI. Néu mé hinh mé ta chinh xac (WZ —SI),
hiéu suit ma hoa s& ting 1én, nguoc lai, sy ton thit vé& hiéu
sudt ma hda s& xay ra. Muc dich cua phan nay la gisi thiéu
ngan gon v& md hinh nhidu trong quan dugc st dung trong
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cac nghién ctu ma hoa video phan tan va dé xuat phuong
phép maéi nham cai tién mo hinh nhiéu tuong quan.
A. Cac nghién ciu vé mo hinh nhiéu twong quan

Néu goi WZ 1a théng tin goc va Sl 1a thdng tin phu tro
thi sy sai khac gita WZ va Sl duoc biéu thi la
N=WZ — Sl goi la nhiéu tuong quan. Nhiéu twong quan c6
thé dugc md hinh héa bang cach sir dung phan b Laplacian
[5,6] hodc phan bé Gaussian. Tuy nhién, phan b Laplacian
dugc st dung rong rdi hon vi co su can bang tét giita ¢o chinh
x&4c moé hinh va do phuc tap. St dung phan bé Laplacian, méi
tuong quan gitra WZ va S| duoc md ta nhu sau:

a oz
p(WZ—SI)=Ee (Wz=sl) )
O d6, p(.) 1a ham mat do xac suat va o la tham s6 phan
. . . o 2
b6 Laplacian duge xac dinh bgi cong thue: o =, [—  (2)
o

& d6 o 1a phuong sai cua su sai khac gita WZ va Sl .
o ¢6 thé thay doi theo thoi gian va khong gian. C6 rat nhiéu
c4c nghién ciru khac nhau nham uéc luong gia tri a nay [7, 8,
9, 10].

TUy thudc vao noi thyc hién, udc luong nhiéu twong quan
c6 thé phan loai thanh ba nhom: wée lwong nhidu trong quan
tai phia ma héa (ECNE), uéc luong nhiéu twong quan tai phia
giai md (DCNE) va udc luong nhiéu twong quan hai phia
(HCNE) nghia 14 nhiéu tvong quan dugc uéc lwong tai ca hai
phia md hoa va gidi ma.

Ubc lwong nhiéu tuwong quan tgi phia ma hoa

Thyc hién u6c luong nhiéu twong quan tai phia ma hoa cho
phép diéu khién toc do tai bdo ma héa. Cac tham sé nhidu
twong quan cé thé tinh duoc dya vao khung hinh géc va ban
sao cua thong tin phu tro. Tuy nhién, do wdc lugng chuyén
dong dé tao thong tin phu trg duoc thuc hién tai phia ma héa
nén do phic tap bo ma héa sé ting. Mat khac, cac tham sb
nhiu tuong quan duoc tinh toan tai bo ma hoa phai duoc gui
t6i bo giai ma dé hd trg qua trinh giai ma. Trong [11,12],
nhiéu tuong quan dugc tinh trong mién tan sb tai bo ma hoa.
Module tim kiém chuyén dong duoc str dung dé tim ra théng
tin phu tro tot nhét va tuong quan giita khdi hién thoi va thong
tin phu trg nay duoc tinh toan. Thong tin chi bao vé théng tin
phu tro va sé lugng cac bit it quan trong nhit (cac bit nay
dugc rit ra tir théng tin phu tro) duoc gui toi bo giai ma dé
giai ma thanh cong cho khi hi¢n thoi. Brites va Pereira [5] dé
Xuét cac phuong phap udc lugng nhleu tuong quan tal phla ma
hoa trong ca hai mién pixel va mién bién d6i. Mdi khéi cua
thdng tin phu tro duoc tao ra bang cach Iy trung binh cua cac
khéi tham chiéu trudc va sau duoc b chuyén dong. Vi vay, su
twong ddng gira cac khéi nay duoc sir dung dé wée luong
nhidu tuong quan giira dit liéu géc va théng tin phu trg. Trong
mién pixel, c6 ba mirc dwgc dé xuat 1a mac khung hinh, mic
khéi va mirc pixel. DSi véi mién bién doi, dai DCT va hé s6 la
hai mirc dé xuét. Céc gia tri @ duogc tinh toan cho mdi mic &
ca hai mién. Nam 2008, Martinez va cac cong su [13] dé xuit
kién trdc ma hoa video Wyner-Ziv mién pixel ¢ d6 nhidu
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tuong quan duoc tinh bang cach sir dung wéc lugng thdng tin
phu trg nhanh va khung hinh WZ hién tai. Tir khung hinh sai
khéc nay, mot s6 tham s thong ké tin cay duoc trich xuat dé
udce lugng chat lugng cua thong tin phu tro tai phia giai mé, tur
d6 udce luong sb luong bit can thiét dé sua cac 15i trong thdng
tin phu trg. Nam 2010, Sheng va cac cong su trong [14] dé
Xuit mot phuong phap wéc luong nhiéu twong quan tai phia
ma hoa dua trén phan bd Laplacian. Dé tranh lam ting do
phtic tap bo ma hoa va sir dung kénh phan héi, gia tri @ cua
phan bd Laplacian duoc tinh 12 sai s6 binh phwong trung binh
(MSE) gitta khung hinh WZ hién thoi va khung hinh tham
chiéu.

Uéc lwong nhiéu tiwong quan tai bg gidgi ma

Dé giita cho bo mi hoa co do phirc tap thap thi qua trinh
wée luong va bu chuyén dong khdng nén thuc hién tai bo ma
hoa. Vi vay, trong hau hét cac h¢ thong ma héa video Wyner-
Ziv, cac module wdc lugng nhidu twong quan thudng ton tai
bén phia giai ma. Nhiéu thuat toan wdc lugng nhidu [5,10,15]
da duoc dé xuat st dung phan bd Laplacian cho cac hé so
DCT. Céc gia tri @ khac nhau trong cong thac (1) duoc udc
lugng cho cac mirc khac nhau la mirc khung hinh, mac dai va
muc hé s6. Khac vei thuat toan trong [5], cac tac gia trong [10]
ude luong. nhiéu mlen bién ddi bang céach chuyen d6i céc udce
lwong nhiéu trong mién pixel. Cac tham s nhiéu mién pixel
duoc ude lugng sir dung théng tin sin c6 tir khung hinh
Wyner-Ziv duoc giai mi trudc d6 cling nhu cac dai hé sb da
duoc giai ma trudc. Mot cach wéc lugng nhidu twong quan
mién bién ddi cling dugc dé xuit boi Huan va Forchhammer
trong [15] bang céach sir dung tuong quan chéo dai. Dya trén
céc quan sat va phan bé théng ké cua nhidu twong ddi véi céc
chudi c6 chuyén dong khac nhau va véi céc dai hé sé6 DC, AC
khéc nhau, md hinh nhiéu tuong quan thich tng dwoc dé xut
trong [16,17]. Bang cach st dung thong tin hd trg tir phia ma
hoa gui téi, mé hinh nhiéu twong quan trong [16] duoc xay
dung. Sau d6, bo giai ma lra chon thich wng phan b nhiéu
tuong quan Laplacian hoic Gaussian cho cac hé s DC dua
trén noi dung chudi video. Mot céch tiép can khac 1a st dung
mo6 hinh nhidu twong quan hén hop [17]. Hai phan bd khéc
nhau dugc sir dung cho cac hé sé AC va DC tly thudc vao sai
sb khac nhau cua cac hé s6 DC va AC trong khung hinh thong
tin phu trg va dac tinh phan b caa nhidu twong quan ¢ mirc
lwong tir khac nhau. Huynh Van Luong va cac cong su da dé
Xuit cac md hinh nhiéu trong [18,19]. Trong [18], k¥ thuat hoc
nhidu dwoc dé xuat dé tan dung cac du thira cua cac khung
hinh duoc giai ma trude d6. Dé tao ra ude lwong nhidu twong
quan chinh x4c hon, k¥ thuat bu chuyén dong cho du thua
duoc d& xuat trong [19] sir dung thdng tin tir cac khung hinh
duoc giai ma trudc d6 va tuong quan gitta khung hinh trudc
va khung hinh théng tin phu trg duge udce Iugng hién thoi.

Udc heong nhiéu twong quan tai hai phia

Mot céch tiép can khac la thyuc hién ude lugng nhidu twong
guan tai ca phia ma hda va giai ma [20,21]. Uéc lugng nhiéu
tuong quan trong [20] I céch tiép can dbi xing & d6 ca bo ma
hda va giai ma st dung cing mdt mé hinh twong quan. Vi vay,
cach tiép can nay chi khai thac thong tin giai ma sin c6 ¢ ca
hai phia ma hoa va giai ma. Vi vay, mac du tranh dugc su udc
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lwong khdng giéng nhau & hai phia nhung d6 phirc tap bo ma
hoa trong truong hop nay lai tang vi qua trinh ude luong va bu
chuyén dong dé tao ra théng tin phu trg can phai thuc hién tai
phia ma hoa. Mat khac, hiéu niang méo — téc do (RD) c6 thé bi
giam di vi chi tan dung dugc thong tin di giai ma. Dé khic
phuc nhuoc diém nay, mé hinh héa nhiéu tuong quan bat ddi
xtng dwoc d& xuit trong [21] trong d6 bé ma héa s& sir dung
giai phép tao thdng tin phu tro do phirc tap thap va bo giai ma
sir dung giai phap tao thong tin phu tro do phuc tap cao hon.
Tuy nhién, céch tiép can nay c6 thé dan den céc két qua khéc
nhau tai bo ma hoa va giai ma. Vi vay can phai thuc hién mot
s6 cac ki thuat phu thém dé loai bo sy uée luong sai cua mod
hinh twong quan.

Vi céc phan tich o trén, c6 thé thay c6 rat nhiéu céch tiép
can d6i vai mo hinh nhiu tuong quan.

Bai béo nay tap trung vao diéu chinh mé hinh Laplacian
hay Gaussian tly thuoc vao ndi dung cua chudi video. Mo
hinh nhiéu tuong quan s& duoc thyuc hién tai bo giai ma - giai
phép thuc té nhét cho céc kién tric ma hoa video phan tan.

B. M0 hinh nhiéu twong quan dé xuat

Khi thir véi rat nhidu khung hinh cia cac chudi video khac
nhau, két qua cho thdy phan bé Laplacian nay khéng hoan
toan phu hop. Cu thé 13, véi cac hé sé AC thi nhiu twong
quan tuan theo phan b Laplace kha chinh xac nhung véi hé
s6 DC, khi chudi chuyén dong phuc tap thi nhidu nay tuan
theo phan bé Laplace nhung khi chudi chuyén dong cham thi
lai phd hop voi phan b Gaussian hon. Vi véy, dé cai thién
tinh chinh xac ciia mé hinh nhidu trong quan truc tuyén, dé tai
nay d& xuit mot thuat toan xay dyng md hinh nhidu twong
quan thich wng cho hé théng ma héa video mién bién dbi.
Thuat toan dé xuit s dung hai loai phan bé Laplacian va
Gaussian cho hé s DC tlly thudc vao ndi dung chudi video.
Buoc 1: Trude tién tinh khung hinh du thira R gitra khung hinh
WZ va khung hinh SI twong ng bang céch xap xi hiéu giira
c4c phién ban bl chuyén dong cua cac khung hinh chinh truéc
va sau Xy va X st dung cong thirc dudi day:

R(x,y) = Xp(x+dxp, y+dyf)—XB(x+dxb,y+dyb) 3)

6 do XF(x +dxs,y + dyf) vaXg(x +dxp,,y + dyb) 1a
cac khung hinh chinh truéc va sau dugc bu chuyén dong
tuong ng va (x, y) la vi tri pixel trong khung hinh du thua R.
(dxp, dyy) Va (dxg, dyy) md ta vector chuyén dong cia cac
khung hinh X va X tuong ung.

Buéc 2: Bién ddi DCT cho khung hinh R bing céch ap dung
bién di cosine roi rac 8 x 8 cho khung hinh R dé nhan dugc
cac hé s6 DCT cua khung hinh T.

T(u,v) = DCT[R(x, )] 4)
Buéc 3:

Dbi voi mdi hé sé cua bién d6i DCT s& 4p dung cac mo
hinh nhidu khéac nhau tlly thugc vao gia tri cia chung nhu biéu
thire (5) dudi day:
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R =1 L I P
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f) = (%)

d6 f(n) 12 ham phan b xac suat cia nhidu twong quan. p va
d?1a trung binh va phuong sai cta nhiéu twong quan twong
ung. Gia tri ngudng y thuc nghiém dugc chon 12 0.02.

IV. BIEU KIEN THU NGHIEM VA PHAN TiCH KET QUA
A. Diéu kién thir nghiém

Pé danh gia hiéu nang cua gidi phap dé xuét so voi céc
phuong phéap khac, ba chudi video sau dugc sir dung l1a Aikyo,
Foreman va Carphone véi cac dic diém duoc mo ta trong
Bang |. Céu traic GOP dwoc st dung trong hé thdng la
“KWKW...” ¢ d6 K 1a khung hinh chinh va W la khung hinh
WZ twong tng. Khung hinh chinh dugc ma hoéa theo ché do
intramode cia phan mém HM. Céc théng sé cua chudi dugc
mo ta trong Bang .

Bdng . PIEU KIEN THU NGHIEM

Chudi D) phan P phan S6 lwong
Video thir | gidi khong giai thoi khung
nghiém gian gian hinh
Aikyo 50 Hz 150
Foreman 176 x 144 60 Hz 150
Carphone 50 Hz 150

PSNR (dB)

s M0 hinh lai ghép

@= e= = M0 hinh Laplace

Hinh 3. PSNR cua chudi Aikyo

B. Phan tich két qua
Dé danh gia két qua ciia thuat toan, tham sb PSNR (ty s tin

hiéu/nhiéu dinh trung binh) cua khung hinh WZ giai ma dugc
st dung khi ap dung hai phuong phap: m6 hinh Laplacian
thuan tdy va mo hinh nhiu twong quan thich ing.
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Bang Il. PSNR CUA CAC KHUNG HINH WZ GIAI MA
(dB)
Chubi Mb hinh M6 hinh
video Laplacian deé xuat
Aikyo 28.0 27.8
Foreman 28.8 29.5
Carphone 29.2 29.4

Két qua cua cac chudi dugc trinh bay trong Bang Il. Bang
I1 md ta sy so sanh PSNR trung binh cuaa céc khung hinh WZ
giai ma trong hai trudong hop: sir dung mé hinh Laplacian dé
md hinh hoa nhiéu twong quan va khi str dung mé hinh lai ghép
dé xuat. Minh hoa hinh anh cua chudi Aikyo duoc trinh bay
trong Hinh 3.

Céc két qua cho thay phuong phap dé xuit cho mic do cai
thi¢n trung binh Ién t6i 0.7 dB cho chudi Foreman va 0.2 dB
cho chudi Carphone tuy nhién lai giam 0.2 dB ddi vai chudi
Aikyo. Diéu nay cho thay két qua dat dugc kha tot véi chudi co
nhiéu chuyén dong nhung lai chwa hiéu qua ddi voi chudi it
chuyén dong.

V. KET LUAN

Bai bao nay gigi thigu md hinh nhleu twong quan cho ma
hoa video Wyner-Ziv mién bién ddi. Bang cach sir dung thong
tin phu duoc giri tir b6 mé hda, thugc tinh thong ké cua nhiéu
tuong quan va dic tinh chuyen dong cua chudi video, thuat
toan dé xuat co thé duoc xay dung dua trén phan bd Laplacian
hoac Gaussian.

Céc két qua thyc nghiém so sanh phuong phap dé xuat vai
cic phuong phap st dung phan b Laplacian thong thuong cho
thiy phuong phap de xuat c6 thé cai thién dang ké chat luong
cua khung hinh gidi mé véi do phuc tap ting 1én khong dang
ké. Trong cac nghién cuu tiép theo sé tap trung ap dung cac ky
thuat trf tu¢ nhan tao vao xay dung mo hinh nhiéu twong quan
cho kién trdc DVC nham cai thién hon nita hiéu ning tong thé
cua hé thong.
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Abstract: Distributed video coding is a new paradigm which is
suitable for uplink applications such as wireless sensor
networks, video surveillance systems. Previous research
results have shown that despite of independent encoding and
joint decoding, distributed video coding can achieve
equivalent performance to predictive video coding. However,
the Rate - Distortion(RD) performance of these distributed
video encoding systems depends greatly on correlation noise
modeling between the original information and corresponding
side information at the decoder. In previous works, most use
Laplacian distribution to model correlation noise and don’t
take into account statistical property of the transform domain
correlation noise and the motion characteristic of the frame.
This paper proposes a new method in which models for the
DC coefficients are adaptively adjusted depending on the
motion characteristics of sequence. The experimental results
show that the performance of the proposed method has been
improved compared to the previous Laplacian model.

Keyword: DVC, Wyner-Ziv Coding, correlation noise
model
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