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PHUONG PHAP TAO THONG TIN PHU TRO
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Tém tit: Trong nhimg nim gan ddy, ma hoa video
phéan tan (Distributed Video Coding - DVC) 1a mdt
giai phap day hira hen cho cac img dung méi nhu hé
thong giam sat video, hé théng cam bién khong day
boi nhung ung dung nay khong nhan duogc nhiéu
su hd tro tir cac chuin mi héa video truyén thong
nhur H.264/AVC hay H.265/HEVC. Vi ly do do,
DVC di nhan duoc rat nhiéu su quan tdm cuda cac
nha nghién ciru. Mot trong nhitng van dé can quan
tam trong DVC la tao ra cac thong tin phu trg (Side
Information - SI) nhu thé nao dé vira giam do phirc
tap giai ma dong thoi cai thién hiéu ning nén ciing
nhu nang cao chit lugng hinh anh cudi cing. SI ¢6
chat lugng cang tbt thi hiéu nang hé thong cang cao.
Trong bai béo nay, tac gia d& xuat mot thuat toan
moi dé tim cac SI dua trén y tuong thay doi kich
thude cac khdi can ma hoa phu thudc vao murc nhiéu
tuong quan cia mdi khung hinh Wyner-Ziv (WZ)
v6i cac khung hinh chinh trLroc do6. Két qua cho théiy
thuat toan nay c6 thé cung cdp mot g1a1 phap méi
cho két qua PSNR cao hon véi tong s6 bit ma hoa
nho hon so vdi phuong phap trude day.

Tir khoa: DVC, Wyner-Ziv Coding.

I. GIOI THIEU

Cac chuan nén video truyén thong nhu H.264/
AVC hay H.265/HEVC sir dung rat nhidu cong cu
phirc tap nham dat dugc hiéu niang nén phu hop.
Tuy nhién, do sir dung nhiéu céng cu ma héa &
phia bo ma héa nén ddi voi chuan nén video truyén
thdng, cac bo ma hoa thuong c6 do phirc tap cao.
Trong trudng hop cac Gmg dung duong xudng (voi
mot bd ma hda va hang nghin bd giai ma tuong
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ung) nhu dich vu quang ba, video streamlng thi
day 1a cac chuan nén dap Gng duoc hiéu sut nén
cling nhu phu hop véi mo hinh ung dung. Nguoc
lai v6i cac ing dung duong 1én nhu dich vu gidm
sat video khong day, mang cam bién khong day thi
cac chudn nén trén lai khong phu hop vi d6 phic
tap ma hoa cao. Dé co thé hd tro cac dich vu nay,
mot giai phap dugc cac nha nghién ciu dua ra la
mi hoa video phan tan DVC. V& mit 1y thuyét,
DVC c6 thé dat dugc hiéu ning nén twong dwong
v6i cac chuan nén video dy doan. Tuy nhién, cac
hé théng DVC con rat nhiéu viée phai lam dé dat
duoc hi€u nang nhu vay. Nhu ching ta tha”iy, DVC
chi lam viéc hiéu qua néu thong tin phu trg sin cé
tai bo giai ma va néu chét lugng thong tin phu tro
cang t6t, sd lwong cac bit chin 1¢ (hay toc do blt)
can truyén cang it. Trong cac tai liéu c6 nhidu dé
Xuét tao thong tin phu trg, dang ké 1a cac thuat toan
ndi suy khung hinh [1, 2] va thudt toadn ngoai suy
khung hinh [3, 4]. Cac phuong phap ndi suy khung
hinh str dung cac khung hinh dugc gidi ma trudc va
sau dé tao ra thong tin phu trg nén c6 do tré nao do.
Nguoc lai, cac phuong phap ngoai suy khung hinh
chi stt dung cac khung hinh dugc gidi ma trudc do
nén do tré thip hon va vi vay phu hop hon cho cac
ung dung thoi gian thyce. Cac ky thuat tao thong tin
phu tro tai bd giai ma chiu trach nhi¢m vé hiéu suét
nén cia hé théng DVC nén phu’orng phap tao cac
thong tin phu tro mai hiéu qua la rat can thiét cho
céc hé thong DVC.

I. MA HOA VIDEO PHAN TAN

A. Binh ly Slepian-Wolf va dinh Iy Wyner-Ziv
Trude hét chiing ta x4c dinh bai toan: Gia sit X va ¥
13 hai chudi video c6 phan bo doc lap, giéng nhau,
tuong quan thong ké tir hai by ma hoa riéng biét
nhung d€u biét vé sy ton tai cia nhau. B giai ma
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cling c6 day du thong tin vé cic bd ma hoa. Bai
toan 1a xac dinh tc do (bit) md hoa ti thiéu cho
mdi ngudn video sao cho giai ma két hop tai b
giai mi co thé tai tao lai mdi ngudn véi da do chinh
xéc. Bai toan nay c6 thé duogc giai quyét bang cach
sir dung entropy két hop vi cac chudi video X va ¥
1a trong quan thong ké. Cé hai phwong phap dé tai
tao chung:

Phuwong phap ma héa video du doan: ma héa
két hop, gidi ma két hop

Néu hai chudi video phu thugc thong ké X va ¥
duoc ma hoa cung nhau dé khai thac sy phu thudc
thong ké clia chung, toc do ma hoa khong ton that
t6i thiéu 1a entropy két hop ctia ching H(X, Y).

Phwong phiap ma héa video phéin tin DVC: ma
hoa djc lap, giai ma ket hop

Tuy nhién, néu cac chudi video X va ¥ dugc mi
hoa doc lap, toc d6 ma hoa twong ing cia chung la:

R, >H(X),R, > H(Y) (1)

o do H(X) va H(Y) 1a céac entropy cua X va Y
tuong Ung.

Do d6 toc d6 ma hoa yéu cau la:

Ry+R, 2R, 2)

R > H(X.Y)
Phy thude Ma hoa két hop » Giai ma két hop
thong ké —y
Nguén Y
(a)
Nguén X B6 ma hoa X
Tén tai sy phy thudc Giai mé Kt h —X
nhwng khéng dwoc khai 1ai ma ket hop
thac tai phia ma hoa >y
Ngudn Y B6 ma hoa Y

(b)

Hinh 1. Kién tric ma héa video:
a) Phuong phdp ma héa video du dodn;
b) Phuong phdp mé héa video phan tdn
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So d6 khéi chirc ning ciia hai phuong phap nay
dugc mo ta trong Hinh 1a, 1b tuong Gng.

Dinh 1y Slepian-Wolf ddi véi nén khong ton thét
[5]: V6i hai chudi ngau nhién phu thudc théng ké,
ddc 1ap va c6 phan bd giéng nhau, X va ¥, tbc do
t6i thiéu dé ma hoa doc lap hai ngudn twong quan
bang toc d6 ti thiéu khi ma hoa két hop voi xac
suét 18i nho tuy ¥.

R, +R, > H(X,Y) 3)

Dinh 1y Wyner-Ziv dbi voi nén co tén that [6]:
Wyner-Ziv dé xuat mé rong cua dinh 1y Slepian-
Wolf béng cach dinh nghia mét kich ban tuong tu
vé viéc mé hoa doc 1ap nhung trong ngit canh nén
c6 ton that va ngudn Y (thong tin phy tro) chi sin
¢6 ¢ bd giai ma. Pinh 1y phat biéu rang khi thuc
hién ma hoa doc lap X véi thong tin phu trg Y voi
mot s6 didu kién: X va Y 1a cac nguén Gaussian két
hop, khong nhé va co xét dén gia tri sai khac binh
phuong trung binh (Mean Square Error - MSE) thi
s& khong co ton that vé hidu sudt ma hoa so vai
truong hop ma hoa két hop.

Pinh ly Wyner-Ziv (WZ) con dugce goi 1a dinh ly
ma hoa video phan tdn Wyner-Ziv. Kién tric ma
héa nay dugc mo ta trong Hinh 2.

B6 ma héa Wyner-Ziv

B6 ma hoéa
Slepian-Wolf

Bo lwong _g
t&r hoa

X
—>

y

U Taitaovoi | X
Bo giai ma . A
; muic méo toi
Slepian-Wolf 2

thiéu

1_'_f

Y

B6 giai ma Wyner-Ziv

Q
—

Hinh 2. Kién tric logic Wyner-Ziv

Duya trén nén tang ly thuyét vé DVC trong nhiing
nam 1970, viéc thiét ké cac hé thong DVC thuc té
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da dugc dé xuét trong nhitng nim gan day [7, 8,
9, 10]. Péng gbp quan trong nhat 1a ciia hai nhom
nghién ctru chinh chiu trach nhiém phat trién cac hé
thong ma hoa video ngudn phan tan 6 lién quan la:
nhom ctua GS. Bernd Girod tai Stanford (University
of Stanford) hay con goi 1a kién tric Stanford ma
sau nay duogc cai tién thanh codec DISCOVER va
nhém cta GS. Kannan Ramchandran tai Berkeley
(University of California) con duoc biét dén 1 kién
trac PRISM. Phuong phap dugc dé xuat trong bai
bao nay s€ dugc dua trén kién tric PRISM.

Mirc méo _
cho phép Ham >
bam
D@ lieu v
i 5 B s
video dau N M3 héa
.—» DCT —» lvong tir > >
vao B} syndrome
hoa
A *
Bo phan
loai
Théng tin kénh
a.Bob ma hda
Ham | YES
R €
T bam
\ 4
Bo giai ma Udc lvong,
Syndrome taitaovaxe > | )
ly sau Luong bit
A Dy doan giai ma
rng vién
Tim kiém

chuyén dong | NO

b. B6 gidi ma
Hinh 3. Kién tric PRISM

B. Kién triic PRISM

Kién trac PRISM duoc mo ta trong Hinh 3. O phia
ma hoa, mdi khung hinh video dugc chia thanh cac
khdi kich thude n x n (n =8 hoic16) va mdi khoi s&
thuc hién cac bude sau. Trude hét, mi khdi duoc
thuc hién bién d6i (DCT) va dua vao bd luong tir
héa. BO phan loai nhan dau vao la khung hinh WZ
va thong tin kénh dé phan loai cac khdi trong khu-
ng hinh d6 vao mét trong 16 16p thudc 3 ché do ma
hoéa (Skip, Intra hay syndrome). B luong tir hoa
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nhén thong tin tu khdi DCT va bd phan loai, dya
trén mrc méo cho phép thuc hién lugng tir héa vo
huéng cho mdi khéi. Pau ra ciia khdi nay 1a cac
tir ma da luong tir hoa dé giri dén bo ma hoa syn-
drome. B§ ma hoa syndrome thyc hi€n ma héa mot
phéan trong mdi hé s6 ctia mdi khdi bang cach tao
ra chi s6 coset giri dén phia giai ma. Khdi ham bam
tinh toan céc bit du thira cho mdi khdi va truyén
céc bit nay dén phia giai ma.

Tai phia gidi ma: B gidi ma syndrome nhan céac
chi sd coset tir bén ma héa g toi va cac thong
tin phu trg dugc tao ra & bén phia gidi ma dé giai
mi cho cac bit syndrome. Két qua duoc dua dén
khéi ham bam dé tinh. Néu dau ra khéi ham bam
khong giéng voi cac bit du thira bén ma hoa gt
tGi c6 nghia 1a giai ma sai. Khéi uc lugng chuyén
dong tiép tuc giri thong tin phu trg khac dé giai ma
cho dén khi nao dau ra ham bam tring véi cac bit
du thira bén ma hoa gui t6i nghia 1a giai ma thanh
cong. Cac bit nay dwoc dwa dén khdi tai tao va xir
1y sau. Cudi cung dugc dua t6i khdi giai lugng tir
va bién dbéi DCT nguoc dé c6 chudi video duoc
giai ma.

lIl. THUAT TOAN TAO THONG TIN PHU TRO'
SU’ DUNG KiCH THUO'C KHOI THAY BOI

Nhu da dé cap o trude, cach tiép can cua DVC tap
trung vao giam d¢ phuc tap tinh toan tai by ma hoa,
day chinh la phéan phirc tap nhét trong cac kién trac
ma hoéa video du doan. Thém vao do, phuong phép
trong [11] st dung udc lugng tuong quan cla cac
khéi dau vao kich thudc 4 x 4 cho tit ca cac khung
hinh trong chudi video. Dé giam thoi gian ma hoa
hon nita, bai bao nay s& dé& xuat phuong phap st
dung kich thudc khéi dau vao thich tmg dé ting
cudng hiéu ning ciia hé théng DVC. So db khdi bd
ma hoa dugec trinh bay trong Hinh 4.

Khung
hinh WZ

D@ liéu y

Bo lwgng Ma hoa
ttr hoa syndrome
video dau
vao
Khung B6 ma hoa
hinh Intra H.264/AVC

Hinh 4. So d6 khéi b6 ma héa DVC thich tng

wa chon
kich thuec
khoi

Ludng bit
ma hoa
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Phan logi khung hinh: Trudc hét, chudi video duoc
chia thanh hai loai 1a khung hinh WZ va khung
hinh I (intra coding). Cac khung hinh 1¢ dugc ma
hoa truyén thong theo chudn H.264 & ché do I va
cac khung hinh chin duoc ma hoa theo phuong
phap WZ.

Luwea chon kich thuée khéi duwa trén wée luwong tuong
quan ciia cdc khung hinh dau vao: Trong [1], mdi
khéi ddu vao kich thudc 4 x 4, bd ma hoa uée lugng
mirc d6 twrong quan véi thong tin phu tro dé cho
phép giai ma ding. O phia bo giai ma, cac dy doan
thong tin phu trg dugc tao ra bﬁng cach tim kiém
chuyén dong cta khoi hién thoi kich thude 4 x 4
trong mot ctra s6 tim kiém kich thuoc 16 x 16 trong
khung hinh truéc d6. Trong tinh hubng khi tuong
quan gitta khung hinh WZ va khung hinh chinh
trude d6 1a cao, diéu d6 co nghia 1 khung hinh WZ
khé gidng v6i khung hinh chinh. Vi vdy c6 thé giam
thoi gian ma hoa bang cach sir dung kich thudc khdi
16n hon. Trong thuat toan dé xuat, kich thudc cua
cac khdi dau vao duge 4n dinh cho mdi khung hinh
WZ tuy thudc vao trung binh cta cac sai khac tuyét
d6i (Mean of Absolutely Difference- MAD) giira
khung hinh WZ va khung hinh I truéc d6. Cong
thirc dugc mo ta trong biéu thirc (4).

_ [4x4 khi MAD >N A
" |8x8 khi MAD < N )

trong do: S la kich thude khoi; N la gia tri ngudng.
Néu MAD >N, chung ta coi rang twong quan thap
va vi vay dé co thé khoi phuc lai chinh xac khung
hinh WZ tai bd giai ma, ta sé st dung kich thudc
khdi 4 x 4. Néu MAD < N, diéu d6 c6 nghia 1a
tuong quan cao va vi vay st dung kich thugc khdi
8 x 8. Trong phuong phap nay, ngudng dugc tinh la
trung binh cuia MAD cua cac khung hinh trude do.

Bién d@6i: Sau khi lya chon kich thudc khéi cia mdi
khung hinh WZ, khung hinh d6 dugc chia thanh
cac khdi kich thude 4 x 4 hodc 8 x 8 tuy thude vao
két qua cua budc trudc va ap dung bién doi DCT
vao mdi khéi. Bién d6i DCT duogc sir dung dé khai
thac du thira khong gian trong cac khdi anh.

Luwong tir hoa: Mot bd lugng tir hoa vo hudng duoc
ap dung vao céc hé so DCT thu dugc tir budc trude
dé tang hiéu suat nén tuong rng.
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Tao syndrome: V&i mt khéi cac hé s6 DCT luong
tir hoa, ta tinh trung binh cuong d6 sang cua khdi
hién thoi va bién d6i nd thanh 8 bit nhi phan ma
ta goi 1a x, & d6 (i, j) 12 toa do cua tim khdi hién
thoi. Dé don gian va glam thoi gian tinh toan, x,,

dugc chia thanh hai phan goi 1 céc bit trong s6 16n
nhat (Most Significant Bits - MSB) va céc bit trong
s6 nho nhat (Least Significant Bits - LSB). Céc bit
MSB nay duogc suy ra tir bd giai ma vi né dugc coi
1a c6 do twong quan rat cao voi cac bit MSB cua
thong tin phu tro. Vi vy cac bit nay khong cin
phai ma hoa va truyén di tir bd ma hoa. Day 1a diéu
quan trong c6 dong gop 16n vao ty 1& nén. S6 lwong
cac bit MSB cang 16n, ty 1€ nén cang cao. Nguoc
lai, cac bit LSB dugc coi 1a ¢6 twong quan thap voi
cac bit LSB ctia du doan khdi tai bd giai ma nén
kho dé du doan tét tai bo giai ma. Vi vay, cac bit
nay s& dugc ap dung phuong phap ma hoa Coset.

Khung

hinh WZ Gidi ma Kiémtra [YES | Uocluong, | | ang bit
syndrome H CRC i ‘Ii?os;i XU gigi ma

Dy doan Y

tng vién NO

Ludng bit

N
ma hoa Tim kieém

chuyén dong

hiﬁ:“l:ﬂa BG gidi ma Ludng bit
H.264/AVC giai ma

Hinh 5. So d6 khéi bo giai ma DVC thich ing

Ma dw thia cyclic: Module ma du thura cyclic
(Cyclic Redundancy Code - CRC) ¢6 muc dich tao
ra mot chit ky nhi phan dé kiém tra khdi dwoc giai
ma, tir d6 lya chon dugc ing vién thong tin phu trg
t6t. Tai bo giai mi c6 thé co nhidu Gmg vién thong
tin phu trg va vai muc dich xac dinh duogc khdi giai
mi dung, ta sir dung tong kiém tra CRC dugc gui
tG1 bo giai ma. Boi vi tat ca cac ing vién thong tin
phu trg déu c6 muc twong quan nao d6 voi khdi
dugc ma hda nén cac g vién da giai ma dugc
coi 1a cac phién ban 15i cua khdi d6. Do d6, CRC
1a cach dé tim ra Gmg vién thong tin phu trg nao da
dugc giai ma khong c6 16i dé tao ra két qua giai ma
thanh coéng. Hién nay c6 nhiéu ma CRC v&i chiéu
dai va kha nang phat hién sai khac nhau. Trong bai
bao nay st dung mot ma CRC 16 bit (CRC-16)
dé phat hién giai ma thanh coéng trong hé thong.
Pa thirc sinh cho md CRC-16 duoc biéu dién trong
biéu thuc (5):

XX+ 2% +1 (5)
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V& phia giai ma, so @6 khdi bo giai ma duoc mo ta
trong Hinh 5 va dwgc mo ta chi tiét dudi day.

Tim kiém chuyén dong: Module tim kiém chuyén
dong c6 muc tiéu cung cip mot phién ban bu chuyén
dong ctia khdi hién thoi cho bo giai ma syndrome.
Trong thuc té, module nay phai tao ra cac (mg vién
thong tin phu tro va két hop voi syndrome nhan
duoc dé dan dén giai ma khéi thanh cong. BO giai
mi tim kiém thong tin phu trg trong mdt clra s6
16 x 16 quanh khdi hién thoi va giri thong tin phu
tro nay téi bd giai ma syndrome.

B¢ gidi ma syndrome: Module nay cé trach nhi€ém
lya chon céc tir ma lugng tir hoa tir cac coset trong
khi thyc hién khai thac thong tin phu trg dugc guri
t6i tir module tim kiém chuyén dong o trén. Dya
trén chi sé Coset, bd giai mi syndrome tim trong
Coset tir md nao gan véi thong tin phu trg nhat.
Khéi dugc giai ma nay duoc giri téi module tinh
toan CRC dé kiém tra tiép.

Tinh CRC: Vi v6i mdi du doan ung vién, chiing
ta s& gidi ma ra mot chudi tir ma tir tap cac tir ma
dugc gan nhan boi syndrome, can phai thuc hién
tinh CRC d€ riit ra tir ma ma bo ma hoa da du dinh
gli. Vi mdi du doan tng cir vién, néu CRC tinh
duoc gidng voi gia tri CRC da giri dén thi giai ma
dugc coi 1a thanh cong. Néu khong thi tiép tuc lay
du doan tmg vién khéc tir module tim kiém chuyén
dong va toan b qua trinh kiém tra duoc 13p lai.

Tdi tgo: Module nay c6 muc dich 1y duoc gia tri
DCT tuong tng véi mdi hé s luong tir hoa, vi vay
tai tao lai ngudén bang mot phién ban xap xi cua
khéi cac h¢ s6 DCT dd ma hoa.

Bién doi nguoc.: Khi tat ca cac hé sé da duoc giai
luong ta, thuc hién quét zig-zag da dugc thuc hién
tai b0 ma hoa s€ dugc lam nguoc lai dé léy duoc
khéi hai chiéu cac hé s6 dugc tai tao. Cac hé sb
bién ddi sau d6 dugc bién dbi nguoc dé thu duogc
c4c pixel ban dau.

IV. KET QUA VA THAO LUAN

Trong m6 phong nay, hi€u nang ctia phuong phap
kich thuéc khoi thay doi dé xuat (Adaptive Block
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Size - ABS) duoc so voi phuong phép sir dung kich
thude khdi cb dinh trong [11]. Cac chudi video
dinh dang QCIF dugc st dung trong mo phong la
cac chudi Akiyo, Container, Foreman va Carphone.
M&i chudi duge thir nghiém véi 100 khung hinh.

Bang I md ta PSNR trung binh va tong sb bit dé
mi hoa cic chudi video. Cac két qua mod phong
cho thiy PSNR trung binh ciia phuong phap dé
xuit cao hon PSNR ciia phwong phap sir dung kich
thudc khdi 8 x 8 va PSNR cua phuong phap su
dung kich thuéc khdi 4 x 4 trong mot sb trudng
hop v6i chuyén dong it nhu cac chudi video Akiyo
va Container. Ly do 1a vi phwong phap 8 x 8 c6 64
chi s6 coset. Vi vy, tai bo giai ma, giai mi thanh
cong thap hon phuong phap thich tmg va phuong
phap 4 x 4.
Bang I. PSNR (dB) trung binh
cta cdc chudi video thir nghiém

chmgfdc Akiyo | Container | Carphone | Foreman
4x4 38,86 40,94 36,14 37,55
8x8 38,75 40,81 36,01 37,31
ABS 38,92 40,96 36,20 3741

Bang Il. S6 luong bit trung binh trong mét khung hinh

KIC::;?SIUGC Akiyo | Container | Carphone | Foreman
4x4 101376 | 101376 101376 | 101376
8x8 82368 82368 82368 82368
ABS 93012 91112 95343 94131

Trong bang II, tong s bit trung binh ciia phwong
phap dé xuit luén nhd hon phuong phap 4 x 4 va
cao hon phuong phép 8 x §. Trong phuong phap
4 x 4, s cac khéi luon 1a 16n nhit va khong thay
d6i cho cac chudi video bai vi s6 cac khoi 1a khong
dbi trong mdi khung hinh. Vi véy, s luong cac
bit LSB dugc st dung dé ma héa cac khoi trong
phuong phap nay 1a cao nhét. Trong phuong phap
8 x 8, s0 luong cac khdi 1a thap nhit va vi vay s6
lwong cac bit ma hoa 1a thip nhat. Bing cach sir
dung kich thudc khéi thich ing trong phuong phép
dé xuat, mic du sb luong cac bit mi hoa khong
phai thap nhit nhung PSNR ctia phwong phép nay
la cao hon so vi cac phuong phap khac.
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PHUGNG PHAP TAO THONG TIN PHU TRG CHO MA HOA VIDEO PHAN TAN

M

(c) 8x8 (PSNR = 38.76 dB)

(d) ABS (PSNR =38.91 dB)

Hinh 6. PSNR cta khung hinh tha 30
trong chudi video Akiyo

Hinh 6 m6 t4 PSNR cua khung hinh thir 30 trong
chudi video Akiyo. Cac két qua cho thiy cach tiép
can dua trén kich thude khdi thich ing ciia phuwong
phap d& xuét dat dugc gia tri PSNR cao hon trong
khi tong thdi gian ma hoa thi thap hon phuong
phap str dung kich thudc khéi 4 x 4.

V. KET LUAN

Trong kién trac DVC, viéc tao thong tin phu trg
la mot trong cac budc quan trong dé cai thién hiéu
nang cia hé thong. D& c6 thong tin phu tro chinh
xdc gidp giai ma thanh cong, viéc lya chon kich
thudc khdi tai bo ma hoda la quan trong vi budc
nay xac dinh sd luong cac chi s6 coset trong ma
hoa syndrome. Do céc bit LSB cua mdi pixel duoc
giai ma tir cac chi sO coset tai b giai ma nén néu
sO lugng céc chi s6 coset cang cao thi kha ning sai
16i trong giai ma syndrome cang cao va nguoc lai.

Trong phuong phap dé xuat, kich thudc khdi duge
diéu chinh theo gia tri MAD cua cac khung hinh
trong cac chudi video. Kich thuéc khdi thay doi
tai bd mé hoa giup diéu chinh sb lugng cac chi sb
coset va vi vay giam sai 1i trong giai ma syndrome
tai bo giai ma. Phuong phap dé xuét cho thay tinh
hiéu qua dua trén két qua PSNR va tong sb bit can
mi hoa khi sir dung kich thudc khdi thich Gmg so
v6i phuong phap st dung kich thude khéi ¢ dinh.

7a» i KHOA HOC CONG NGHE

16 THONG TIN VA TRUYEN THONG

$6 2 (CS.01) 2016

[1]

[3]

[5]

(6]

(8]

[9]

TAI LIEU THAM KHAO

A. Aaron, R. Zhang, and B. Girod, Wyner-
Ziv coding of motion video, 36th Asilomar
Conference on Signals, Systems and
Computers, 2002.

J. Ascenso, C. Brites, and F. Pereira, Improving
frame interpolation with spatial motion
smoothing for pixel domain distributed
video coding, 5th EURASIP Conference on
Speech and Image Processing, Multimedia
Communications and Services, 2005.

L. Natrio, C. Brites, J. Ascenso, and F. Pereira,
Side information extrapolation for low-
delay pixel-domain distributed video coding,
International Workshop on Very Low Bitrate
Video, 2005.

A. Aaron and B. Girod, , Wyner-Ziv video
coding with low-encoder complexity, Picture
Coding Symposium, 2004.

D. Slepian and J. Wolf, Noiseless Coding
of Correlated Information Sources, IEEE
Transactions on Information Theory, vol. 19,
no. 4, pp.471-480, July 1973.

A. Wyner and J. Ziv, The Rate-Distortion
Function for Source Coding with Side
Information at the Decoder, IEEE Transactions
on Information Theory, vol. 22, no. 1, pp.1-10,
January 1976.

R. Puri and K. Ramchandran, PRISM: A
new robust video coding architecture based
on distributed compression principles, 40th
Allerton Conf. Communication, Control and
Computing,, Allerton, IL, USA, 2002.

A. Aaron, R. Thang, and B. Girod (2002)
“Wyner-Ziv Coding of Motion Video”, in Proc.
Asilomar Conference on Signals and Systems,
Pacific Grove, CA, USA, November 2002.

B. Girod, A. Aaron, S. Rane and D. Rebollo-
Monedero (2005) “Distributed Video Coding”,
Proceedings of the IEEE, vol. 93, no. 1, pp. 71-
83, January 2005

X. Artigas, J. Ascenso, M. Dalai, S. Klomp,
D. Kubasov, M. Ouaret (2007) “The
Discover Codec: Architecture, Techniques
and Evaluation”, in Proc. of Picture Coding



Nguyén Thi Huong Thdo, Vi Hitu Tién, Vi Véin San

Symposium  (PCS), Lisboa, Portugal, Keyword: DVC, Wyner-Ziv Coding
November 2007.

[11] S.Milaniand G, Calvagno, A Distributed Video
Coder Based on the H.264/AVC Standard,
15th European Signal Processing Conference,
Poznan, pp.673-677, Poland, 2007.

Nguyén Thi Huong Thao, nhan
bang t6t nghiép dai hoc va Thac sy
Hoc vién Céng nghé Buu chinh Vién
thong vao cac ndm 2003 va 2010.
Hién gidng day va lam nghién cdu
sinh tai Khoa Ky thuat Bién tor 1 -
Hoc vién Céng nghé Buu chinh Vién
thong. Linh viyc nghién cdu: xa ly tin
hiéu video, x(t ly anh, ly thuyét thong
tin.

A NEW METHOD IN GENERATING
SIDE INFORMATION FOR DISTRIBUTED

VIDEO CODING
Vi HiuTién, tot nghiép ki suvaThac
sy tai Bai hoc Bach khoa vao cadc nam
2002 va 2004. Nhan hoc vi Tién sy
ndm 2011 tai Bai hoc Chulalongkorn,
Thai Lan. Hién cong téc tai Khoa Pa
phuong tién, Hoc vién Cong nghé
Buu chinh Vién théng. Linh vuc
nghién ctu: x ly tin hiéu video, xt ly
anh, dé hoa may tinh.

Abstract: Distributed video coding is the

promising solution for emerging applications such

as wireless video surveillance, wireless video

sensor networks that have not been supported by

traditional video coding standards. Success of

distributed video coding is based on exploiting the

source statistics at the decoder with availability of

some side information. The better the quality of V@ Van San, nhan hoc vi Tién sy nam

side information, the higher the performance of the 2000 tai Vien Bién trVien thong, Han
.. . . . Quéc. Hién codng tac tai Hoc vién

distributed video coding system. In this paper, a Coéng nghé Buu chinh Vién théng.

novel side information creation method is proposed B Linh vyc nghién ctu: truyén dan va

by using different block sizes based on the residual ‘\: . xuly tin hieu sé.

information at the encoder. The proposed solution P

is compared with the previous PRISM solution and

simulated results show that the proposed solution

robustly improves the coding performance in some

cases of test sequences.
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