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PHUONG PHAP TAO THONG TIN PHY TRQ
MQ'I CHO HE THONG MA HOA VIDEO LIEN
LOP PHAN TAN

Nguyén Thi Hwong Thao, Vii Van San

Hoc vién Céng nghé Buwu chinh Vién théng

Tém tit: Video ngay cang tré nén quan trong trong cudc séng.
Ma hoa video da tién mot budc rat dai voi rat nhiéu cac cai tién quan
trong. Vi cac yéu ciu mai, trong nhung nam gin day, mi hoa video
lién 16p ngay cang dugc quan tdm nhidu hon. Co thé ké dén cac
chuin ma héa video lién 16p hién nay nhur SVC, mé rong kha ning
lién 16p cua H264/AVC hay SHVC, mo rong kha nang lién 16p cho
chuin ma héa video HEVC. Bén canh do, cac giai phap mé héa video
lién 16p phén tan (DSVC) di dugc dé xuét. Cac két qua nghién ciu
cho thay DSVC mang dén mét giai phap hoan hao cho cac ung dung
Vi ¢6 nhiéu dzic diém ndi tréi nhu bé ma hoa co do phuc tap thap, kha
ning chéng 16i cao trong khi van tuong thich vé6i cac chudn ma héa
video hién thoi. Ciing gibng nhu mi héa video phan tan (DVC),
théng tin phu tro (SI) duoc tao ra & bo giai ma dong vai tro quan
trong dbi voi hiéu niang hé théng DSVC. Vi vay, bai béo nay gigi
thiéu mot phuong phap tao thdng tin phu trg mai cho hé théng
DSVC. Phuong phap dé xuit st dung ki thuat két hop & muac khéi
gitta khung hinh & I6p co so va khung hinh ¢ l6p ting cudng dé tao
ra mot khung hinh SI. Két qua thuc nghiém cho thdy phuong phap
méi ndy tao ra thong tin phu tro ¢ chat lwong tét hon so v&i mot s6
phuong phép tao théng tin phu trg truge do.

Tir khoa: Video phan tan, ma hoa video lién Igp, thong tin phu
tro.

l. GIOITHIEU

Nhu cau st dung video tdng nhanh trong nhung nam gan
day va diéu nay cang dat ra nhiéu yéu cau doi vai cac ky thuat
ma hoa video. Muc dich ciia ma hoa video la nén dir liéu video
Vi sb lugng bit it hon ma van dap (g cac yéu cau lién quan
ciia mot ing dung cu thé nao dé. Céc tiéu chuan ma héa video
hi¢n nay chu yeu dua vao cac ky thuat sau day: 1) cac ky thuat
wde lugng va bu chuyén dong dé loai bo du thura thoi gian; 2)
cac ky thuat ma hoa va luong tir hoa dé loai bo du thira khong
gian va tan dung cac dac dlem cua hé théng thi gidc nguoi va
3) ky thuat ma hoa entropy dé loai bo du thira thong ké. Hau
hét cac tac vu nay déu dugc thuc hi¢n tai phia b6 ma hoa va vi
vay, do phtrc tap b6 ma hoa la rat cao so véi do phirc tap bo
gidi ma. Diéu nay trg thanh tre ngai cho cac ung dung méi yéu
cau do phac tap bo ma hoa thap va kha nang chéng 13i cao.
Giai phap day hira hen c6 thé hd trg cho cac ung dung nay la
ma hoa video phan tan (DVC) [1]. Gio day, ma hoa video phan
tan (DVC) da khong con xa la voi rat nhiéu cac giai phap dugc
dé xuét vai céc két qua rat kha quan. Nhéc dén ma hoa video
phén tan 13 n6i dén cac wu diém ma cac ky thuat ma hoa video
truyen théng khong c6 dugc vi du nhu bo ma hoéa do phic tap
thap, kha ning chong 16i cao. Cac két qua thuc nghiém cua cac
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codec video phan tan thuc té cho thay su phii hop cia DVC déi
VGi c&c tng dung nay.

Mot diéu quan trong can phai nhic dén 1a théi quen giai tri
video da thay doi. Vi sy phét trién nhanh chdng cta céc thiét
bi thong minh khéac nhau nhu dién thoai di dong, may tinh bang
hay may tinh cam tay, co thé néi nguoi xem co thé xem video
moi ldc, moi noi bat ctr khi nao ho muén. Cung mot néi dung
video c6 thé duoc truyén trén cac duong truyen co bang thong
khéc nhau, chat luong khac nhau va duoc hién thi trén cac thiét
bi cd kich thuéc khac nhau, do phén giai khac nhau va kha
ndng xtr Iy khiac nhau. Nguoi ta g01 do 1a hign trang mang va
thiét bi hon tap. Trudc tinh hinh nay, mot yéu cau khic dat ra
cho cac chuan ma hoa video hién thoi 1a kha nang lién 16p.
Lam sao dé noi dung video dén dugc véi nhidu ngudi sir dung
trong nhiéu tinh huéng mang khac nhau va dugc xem trén cac
thiét bi dau cudi khac nhau.

Pung trude cac thay doi nay, mot yéu cau dat ra ddi vai cac
giai phap ma hoa video cho cac ting dung méi la phai dap ing
duoc cac yéu té sau: do phuc tap bo ma hoa thap, kha ning
chong 13i cao va c6 kha ning lién 16p. Cau tra 1oi 1a hé thong
ma hoa video lién 1ép phan tan (DSVC) [2,3]. DSVC dé chi tat
ca cac giai phap ma hoa video ma ¢ d6 c6 sir dung cac nguyén
taic ma héa video _phan tan ddng thoi van cung cap kha ning
lién 16p. Cling glong nhu cac hé théng ma hoéa video lién 1op
khac, DSVC gom mét 16p co s¢ (BL) va mot hodc nhiéu 16p
tang cuong (EL). Dé c6 thé tuong thich véi cac chuan ma hoa
video hi¢n nay, thong thuong 16p co s¢ duoc ma hoa bang cac
chuan ma héa video truyen thdng nhu H264/AVC hay HEVC
va lép tang cudng duoc ma hoda theo nguyén tic ma héa video
phan tan.

Dé hiéu hon vé DSVC, truéc hét bai bao gioi thigu vé ma
héa ngudn phan tan vi day 1a nén tang cho mé hoa video phan
tan. M4 héa ngudn phan tan dua trén hai két qua ly thuyét
thdng tin quan trong la dinh ly Slepian-Wolf va Wyner-Ziv.
Céc dinh ly phét biéu rang khi so sanh véi so dd ma hoa truyén
thong s& khong co sy ton that vé hiéu suat nén néu hai hoic
nhiéu ngudn doc 1ap thng ké duge ma hoa doc Iap va giai ma
két hop. Hai dinh 1y nay dd mé ra cac co hoi méi cho cho ma
hoa video hay con goi Ia ma héa video phan tan. Do viéc md
hoa dugc thyc hién doc lap va viéc giai ma thuc hién két hop
nén du thura thoi gian chi duoc khai thac tai bo giai ma thay vi
bo ma hoa, do d6 b ma héa c6 do phic tap rat thap néu so Vi
mé hoa video truyén théng. Trong DVC, chudi X la théng tin
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chinh, thong tin duoc ma héa Wyner-Ziv va chudi Y 1a théng
tin phu trg (SI). Thong tin phu tro 1a mot duy doan cua thdng tin
chinh va duoc tao ra ¢ phia giéi ma. B6 giai ma s& st dung
thong tin phu tro ndy két hop véi mot sé thdng tin bo sung tir
phia ma hoa giri dén dé du doan ra thong tin chinh X (Hinh 1).
Do do, néu tuong quan gilta chudi X va chudi Y cang cao thi
sb lwong bit bo ma héa can gui sang cho bo giai ma cang it.
NOi cach khac, hi¢u qua cac k¥ thuat tao thong tin phy tro s&
anh huong dang ké dén hiéu nang tong thé cua codec video
phan tan hay con goi la codec video Wyner-Ziv (WZ) Cho dén
hién nay, rat nhiéu céc nghién ciu tap trung vao cac k¥ thuat
tao thong tin phu tro. Thong tin phu tro co thé duoc tao ra theo
cach tlep can kiéu du doan [4,5]. Trong [4], Aaron va cac cong
sy da dé xuat mot phuong phap tao thdng tin phu trg bang cach
ldy trung binh hai khung hinh chinh gan nhat va thuc hién noi
suy b chuyén dong dua trén cac vector chuyén dong ddi xung.
Trong [5], SI dwoc tao ra theo bdn budc: 1) wée lwong chuyén
dong trude; 2) udce lufong chuyen dong song huéng; 3) lam min
chuyén dong khong gian va 4) bu chuyén dong song hudng.
Mot cach tiép can khac trong viéc tao thdng tin phu trg la dua
trén ky thuat hoc [6]. Thay vi gitt nguyén théng tin phu tro
trong toan b6 quéa trinh giai ma khung hinh WZ, & day thong
tin phu trg dugc cai thién lién tuc khi bo giai md@ nhan dugc
cang nhiég bit’chin I¢ tr phia b ma hoa. Cac tac gia trong
[7,8] da @& xuat cach tiép can dya trén ky thuat tha trong do
qua trinh giai ma va lya chon thong tin phu tro dwoc thyc hi¢n
dong thoi. Trong cdc phuong phap nay, bo ma hoa gui cac
thdng tin bd sung téi bo giai ma nhung bo giai ma chi sir dung
c4c thong tin nay dé xac minh tinh dang din cia thong tin dugc
giai ma.

— o Mansa |FAybits | Giaims | o <
X ,
(Théng tin chinh) (Théng tin chinh
dugc gidi ma)
Y

(Théng tin phy trg - S1)

Hinh 1. Phwong phap nén video phén tan vaoi théng tin phuy tro
phia gidi ma
NGi vé khéi niém kha nang lién 16p, d6 chinh 1a viéc chia
Iu0ng video truyen thong thanh nhiéu ludng bit con va thuong
goi la céc Iop Lu0ng bit con c6 chat luong thap nhat goi la l6p
€O SO va Cac Iuong bit con con lai goi la cac 16p ting cuong véi
chat luong t6t nhat thuoc vé 16p tang cuong cao nhat. B phan
giai va chat luong cua Iu0ng bit cd thé thay doi tuy theo kha
ndng xur ly, kich thuéc man hinh cua thiét bi glal ma va téc do
truyen tai cua mang biang cach loai bo bét cac gai tin tir ludng
bit géc ban dau. Thong thuong c6 ba kha nang lién 16p la lién
I6p thoi gian, khdng gian va chat lugng (hinh 2).

Trong [2 3], Hoang Vin Xiém va cac cong sy da d& xuat
kién trac ma héa video phan tan lién I6p thoi gian va chat
lugng. Bai bao nay tap trung vao kién tr(ic ma héa video phan
tan lién Iop khong glan Trong kién tric DSVC nay, céc khung
hinh & 16p co s& ¢6 kich thudc nhé hon so vai cac khung hinh
o 1op tang cuong Vi vay, so véi cac kién tric DSVC lién lop
thoi gian va chat lugng, tao thdng tin phu tro trong hé thdng
DSVC lién 16p khong gian c6 rat nhiéu diém khéc biét. Bai bao
nay gioi thiéu mot phuong phap tao thdng tin phu trg mai cho
hé thong DSVC lién 16p khong gian dua trén k§ thuat két hop
khung hinh.
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Phan tlép theo cua bai bao duogc td chirc nhur sau. Phén Il
gigi thiéu vé kién truc DSVC lién I6p khong gian duoc st dung
trong bai béo. Phuong phap tao thong tin phu trg dé xuat duoc
mo ta trong Phan 111. Cac két qua va thao luan duoc gidi thigu
trong phan 1V va phan V la két luan.

Lép tang cudng (30 fps) Nhin hai I6p (30 fps)

~TETEE e~ IR A
lop
m m : 30 fps Nhan mét I6p (15 fps)

" Lépcoss (150ps)
(a) Lién I&p thoi gian

a | .
F e )

Lop co s&
Do phan giai: 352 x 288

Lop co sd va lop tang cuong 1
Do phan giai: 720 x 480

Lép co s va lop tang cudong 1,2
Do phan giai: 1920 x 1080

(b) Lién 1&p khéng gian

‘Truyén ba lép

Nhéan ba
16p

Nhan hai
Iop

(c) Lien Iop chét lugng
Hinh 2. Céac kha néng lién I16p

Il. KIEN TRUC MA HOA VIDEO PHAN TAN LIEN LOP
KHONG GIAN

-

Khung hinh WZ

_ Bd ma hoa
> et Slepian-Wolf :

Lé&p tang curdrng ?
- Chia tach o [W hinh héa nhiéu
khung hinh - trong quan
Y Khung hinh chinh = r:é =
Giam d§ .| BO &
phan giai SHVC
Lép co s& Bo ma hoa Luong bit co s&
HEVC =

Hinh 3. B6 méa héa DSVC

Glong nhu cac kién tric ma hoa video truyén thong, kién
tric ma hoa video lién 16p phan tan DSVC cung bao gom mot
l6p co s& va mothodc nhiéu I6p ting cuong. DPé don glan
trong bai bao nay mo ta kién trac DSVC gébm mot Iop co s va
mot 16p ting cuong. Bé c6 kha nang tuong thich vGi cac chuan
ma hda hi¢n nay, 16p co s¢ dugc ma hoa theo phuong phap ma
héa video truyén thong, trong mé hinh nay sir dung bé ma héa
va giai md HEVC. Lép tang cuong dugc ma hoa theo phuong
phap ma hoa video phan tan hay con goi la ma hda Wyner-Ziv
(WZ). Nhém cac khung hinh (GOP) dugc thiét lap bing 2
nghia 14 ¢ mot khung hinh WZ nam gitra hai khung hinh

TAP CHi KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 29



Nguyén Thj Huong Théo, Vi Van San

chinh. So d bé ma héa va giai ma DSVC dugc md ta trong
hinh 3,4 twong Gng.

A. Qua trinh ma héa

Hinh 3 mo ta klén trdc bo ma héa DSVC lién I6p khéng
glan Chudi video gdc s& duoc dua qua module giam do phan
giai dé tao ra cac khung hinh c6 d¢ phan giai khong gian nho
hon cho 16p co s6. Cac khung hinh 16p co s¢ s& duoc ma hoa
bing bo ma héa HEVC. Déi véi 16p ting cudng, qua trinh ma
hoéa nhu sau.

Ludng bit I&p
tang cudng

Khung hinh WZ

Gidi mé Giai lugng to
| Slepian -Wolf va IDCT
Hop nhat
khung hinh

Khung hinh chinh

Bo gidi mé
L SHVC
Ludng bit lop

oo s&f Bo gidi ma
HEVC

Hinh 4. B¢ giai ma DSVC

Chia tach khung hinh: Cac khung hinh l6p ting cuong
dugc chia thanh cac khung hinh WZ (WZF) va khung hinh
chinh (KF) xen k& nhau. Céac khung hinh I¢ Ia cac khung hinh
chinh con céc khung hinh chén 1a cac khung hinh WZ.

Bé ma hoa SHVC: Cac khung hinh chinh dugc ma hda
bing céch su dung bo ma hoa SHVC, chuan ma rong kha nang
lién 16p ciia chuan ma héa video HEVC.

M@ hinh héa nhiéu twong quan: Phuong phap mé hoa video
WZ thuc hién ma hda sy sai khac giira thong tin goc tai bo ma
hoa va thong tin phu trg duoc tao ra tai phia giai ma. Do do, ca
b6 md hoa va bo giai ma can phai biét vé trong quan thong ké
gitra thong tin goc va _thdng tin phuy trg. Vi the khdi nay thuc
hién md hinh hoa nhidu twong quan giira khung hinh WZ gdc
va khung hinh thdng tin phu tro tvong mg. Thong tin dau ra s&
dugc giri t6i bo ma héa Slepian-Wolf dé md hda cho khung
hinh WzZ.

DCT: Bé khai thac du thira khong gian, cac khung hinh WZ
s& duoc bién d6i DCT dé tao ra cac ma tran hé sb twong ung.

Luwrong tir hda: Dé loai bo du thira khong gian va tan dung
chc dic diém cua thi giac nguorl cac ma tran hé s6 DCT dugc
dua qua bg lugng tir hoa voi cac hé s6 luong tir ty theo chit
Iuwgng mong muon.

Bg ma hda Slepian-Wolf: B6 md hda nay thuc hi¢n ma hoa
cac hé s6 DCT da luong tir hda c6 st dung thong tin tir khoi
mé hinh héa nhidu twong quan. B4 ma héa nay cé thé la bo ma
héa kénh hoic bo ma héa syndrome tlly thudc vao céc cach tiép
can khac nhau.

B. Qua trinh giai ma
Kién triic bo giai ma DSVC lién I6p khong gian dugc mo ta
trong Hinh 4. Trudc hét, ludng bit co s& dugc giai ma boi by

giai m3d HEVC. Luong bit tang cwong duoc chia thanh cac
khung hinh chinh va khung hinh WZ. Cac khung hinh chinh
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duoc giai ma boi bo giai ma SHVC. Cac khung hinh WZ dugc
giai ma nhu sau.

Bg dém: Bo dém luu gilr cac khung hinh chinh truéc va sau
sau khi da duoc gidi ma. Cac khung hinh chinh nay duoc su
dung dé ho trg cho viéc tao thdng tin phu tro.

Tgo Sl: Thong tin phy trg duge coi nhu mét phién ban
nhleu cua thdng tin goc N6 duoc tao ra dua trén céc thdng tin
san c6 & phia giai ma. Trong klen tric DSVC lién 1ép khong
gian, théng tin phu tro c6 thé dugc xay dung dua trén cac
khung hinh chinh trudc va sau va cac khung hinh tuong ng &
16p co s6.

Gidi m& Slepian-Wolf: Bo giai m& Slepian-Wolf thuc hién
giai ma thong tin goc bang céach sira sai thdng tin phu tro dwa
trén cac thong tin nhian duwoc cua bo ma hda Slepian-Wolf tir
phia ma hoa giri toi.

Giai lwong twr va IDCT: Sau khi gidi ma Slepian-Wolf,
thong tin duoc tai tao bang cach giai lwong tir va bién d6i DCT
nguoc.

Hop nhat khung hinh: Céac khung hinh WZ va khung hinh
chinh dugc hgp nhat véi nhau tao nén 16p ting cuong.

[ll. PHUONG PHAP TAO THONG TIN PHU TRQ'

Véi kién tric DSVC lién 16p khong gian dugc dé cap ¢
trén, cé thé thiy vai trd quan trong cua thong tin phu trg d6i voi
hi¢u nang cua hé thong Thong tin phu trg dugc xay dung cang
giéng Vvéi 'thong tin goc thi luong bit can giri bo sung tr phia
mé héa dén phia giai ma cang it. Vi vay bai bao nay dé xuat
mot giai phap tao thdng tin phu trg dua trén ky thuat két hop
cac khung hinh & mac khéi. Trong kién tric nay, c6 hai tng
vién thong tin phu trg dugc tao ra: 1) Slycr - thdng tin phu tro
duoc tao nén bai ky thuat rat phé bién trong mé hoa video phan
tan cd tén goi noi suy thoi gian bu chuyen dong (MCTI)[5] va
2) Slg, - thdng tin phu tro dwoc tao ra bang cach ting do phan
giai cho khung hinh 16p co s¢ tuong ing. Sau d6 mét ky thuat
két hop duoc thuc hién gira hai tng vién SI nay dé tao ra
thong tin phu trg cudi cing Sleusion.

A. TaO SIMCTI

Ky thuat noi suy thoi gian bu chuyén dong thuc hién usc
luong khung hinh théng tin phu tro dwa vao cac khung hinh
chinh truéc va sau. Hinh 5 mé ta cac budc thuc hién cua ky
thuat nay.

Khung hinh
chinh sau Bé loc
théng thap

o lugng Uécluong Bu chuyén
nhuyén chuyén Lam min ddng song
M &  —
Khung hinh d6ng truse dong song khong gian hurémng Théng tin

huén, - —
chinh trutre B3 loc 'q phy tre
théng thap

Hinh 5. Ky thuat ndi suy bu chuyén déng - MCTI

Bo loc thong thdp: Khei dau, cac khung hinh chinh dugc
dua qua bg loc thong thap dé cai thi¢n d¢ tin cay cua cac vector
chuyén dong.
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Uéc luong chuyén _dong trusc: Budc nay thuc hién udoc
Iugng mot vector chuyen dong cho méi khdi trong khung hinh
chinh sau véi tham chiéu téi khung hinh chinh truéc.

Ubc luong chuyen dong song huong: Su dung cac phép
chiéu cuia vector chuyén dong, doi voi mdi khoi trong khung
hinh SI s& lua chon vector Chuyen dong nao di qua khoi do va
gan v6i tm khdi nhat va coi do 1a vector chuyén dong cua
khéi. Vector chuyen dong dugc lya chon s& duoc chia thanh
hai vector chuyén dong trudc va sau véi gia dinh chuyén dong
khong doi.

Lam mjn khong gian: Tai budc nay, bo loc trung vi dugc
thuc hién trén hai truong vector chuyén dong dé loai bo cac
vector chuyén dong & bién.

BU chuyén dong song hueng: Thuc hign ldy trung binh hai
khéi da bu chuyén dong trong khung hinh chinh truéc va sau
dé tao ra théng tin phu tro.

B. TaO SIBL

Déi vai kién tric DSVC lién 16p khong gian, 16p co so va
I6p tang cuong co6 do phan giai khac nhau. Lép co so ¢o thé
coi nhu phién ban do phan giai thip cua Iép ting cuong. Do
d6 Slg, duoc tao ra bang cach ting do phan giai cho khung
hinh 16p co sé twong tng. Trong bai bdo nay st dung k¥ thuat
tang do phan giai giéng nhu trong SHVC [9]. M&i khung hinh
16p co s& dugce tang do phan giai vai bo loc dap ing xung
chiéu dai hitu han FIR. Khi ting d6 phan giai mot khung hinh
véi ti 1€ N, khai niém duoc sir dung la dé noi suy khung hinh
I&n 16 lan kich thuéc caa n6 va sau d6 giam kich thudc véi ti
Ié M&doM= 16, theo ca hai hu(’rng X va y. GO| F5|'|_ va FSI,C
cac khung hinh théng tin phu trg voi cac kénh choi va kénh
mau. Fg_ | va Fg_c 1a cac khung hinh 16p co s véi cac kénh
chéi va kénh mau tuong tmg. Khi d6 mdi pixel (x,y) trong
khung hinh Slg_ dugc tinh nhu sau:

FSI,L (x' y) 64—2 Z fL phase '

ZfL(xphase'j)FBL,L(xBL +j -3 Va1 +i— 3)
j=0

@
1 7
FSI.C(x: y) = EZ; fc (yphase’ i) x
i=

ch(xphase'j)FBL,C(xBL +j - 1' yBL +i- 1)
j=0

)

Trong d0 XgL. YaL, Xphase: Yphase duoc xac dinh nhu sau:
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xp, = round(x.N)
y = round(y.N)
= round(x. N.16)%16 3

Yohase = round(y.N.16)%16
N la hé sé ti I¢ giira lop co s¢ ban dau va sau khi ting do
phan giai. % la toan tu chia lay phan du va "round’ la ham lam
tron dén s6 nguyén gan nhat. f_ and fc duoc dinh nghia trong

[9].

_ Tai bién cua khung hinh, khi tinh toan cong thic 1 va 2 ma
can cac gid tri bén ngoai khung hinh thi sé sir dung cac gia ti tai
bién d6. Cong thirc nhu sau:

xphase

1, xBL))
Vg, = max (0, min(Fheight -1, y))
& d6 Fuigtn, Freign 12 d6 rong va chiéu cao cua khung hinh.

C. Két hop khung hinh

Trong phan nay, Slycn Va Slg. dugc két hop véi nhau dé
tao thanh thong tin phu trg cudi cting Sleusion

Budéc 1: Cai thién chat lugng cua khung hinh MCTI

Sau khi khung hinh MCTI dugc tao ra tir cAc khung hinh
chinh truéc va sau, cac khéi (block) c6 kich thudc $8x8$ cua
ba khung hinh nay dugc so sdnh véi cac pixel twong (ng trong
khung hinh d3 ting d6 phan giai. Cac khdi ¢ su sai khac nho
nhit (Mean Absolute Difference) s& dugc an dinh mang gia tri
khéi cua khung hinh MCTI. Gia dinh ring P5;, Pf;, P va P,
Ia gid tri cua cac pixel trong cac khung hinh trudc, sau, MCTI
va khung hinh da ting d6 phan giai twong @ng tai cac toa do i
va j. Gia tri cua khung hinh MCTI mdi dugc tinh toan nhu sau:

xp, = max(0, min(Fyiqen —

M = mm(ZU 1| 'B' | 11 1| L”' ®)
L= 1| J||) |
BE NeuM = pY
BM — T,c l.] 1 ,] 6
e {Bﬁc NéuM =384 |PF; — PY| ©)

trong do BM., BE., BE . tuong ting Ia cac khdi hinh c6 kich
thudc 8x8 cua khung hinh MCTI, khung hinh trudc va khung
hinh sau tai toa do r,c.
Budc 2: Tao khung hinh két hop
Khung hinh két hop duoc tao ra bang cach két hop giira
khung hinh da tdng do phan giai va khung hinh MCTI dugc tao

ra & budc 1. Cu thé, cac gia tri pixel trong khung hinh két hop
duoc tinh nhu sau:

PFuswn = PM + (1 OC) (7)

Trong cbng thac 7, « la trong s6 do luong sy déng gop cua
khung hinh MCTI va khung hinh da tang d¢ phan giai vao
khung hinh két hop. o« duoc lua chon bang 0.1.

IV. BPIEU KIEN THP NGHIEM VA PHANT iCH KET QUA
A. Piéu kién thiz nghiém
De danh gid hig¢u nang cta giai phap tao thong tin phu trg

d& xuét so voi cac phuong phap khac, bon chudi video sau
dugc sir dung la BasketballDrill, BQMall, PartyScene va
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Nguyén Thj Huong Théo, Vi Van San

RaceHorses véi cac ddc diém duogc moO ta trong Bang I. Hinh 6
mo ta cac khung hinh dau tién caa bon chuoi video thu nghiém.

Hinh 6. Céc khung hinh du tién cta 4 chubi video thir nghiém

Bang I. PIEU KIEN THU NGHIEM
Chudi Do Do ) Hé sé luong
Video thir | phén phén lugng | tir
nghiém giai giai khung
khong thoi hinh
gian gian
Basketball 50Hz | 50 EL: 32
Drill BL: 30
BQMall EL:832 | 60Hz | 50 EL: 32
X 480 BL: 30
PartyScene BL: 50Hz | 50 EL: 32
Y 416 x :
240 BL: 30
RaceHorses 30Hz | 50 EL: 32
BL: 30

PSNR (B}
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Khung hinh

Hinh 7. PSNR cia khung hinh théng tin phu tro trong chudi
BasketballDrill.

B. Phan tich két qua

Hinh 7, 8 mo ta PSNR cua cac khung hinh thong tin phu trg
trong bon chuoi video thir nghiém. Nhu quan sat trong hinh,
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phuong phéap MCTI cho két qua PSNR thap nhét. Ly do 1a vi
trong phuong phap néy, thoéng tin phu trg dwoc tao ra boi noi
suy chuyén dong tir cac khung hinh truéc va sau tai 16p tang
cuong. Tuy nhién, hiéu qua caa ndi suy phu thudc vao chuyén
dong cua khung hinh. Vi vay, chat lugng caa khung hinh bi
thay d6i theo ting khung hinh. Trong khi do, phuong phap
tang do phan giai tur 16p co so va phuong phip ket hop cho gié
tri PSNR cao hon, dic bi¢t la gia tri PSNR cua phwong phép
két hop. Piéu nay dat duoc 1a do trong phuong phap ket hop,
khung hinh két hop dugc tao ra tir cac khéi hinh ¢é chat lugng
cao nhit duoc chon tir khung hinh MCTI va khung hinh cua
16p co s6.
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Khung hinh

Hinh 8. PSNR ctia khung hinh théng tin phu tro trong chudi
RaceHorse.

Bang Il md ta su so sanh PSNR trung binh cua cac khung
hinh SI duogc tao ra trong ba phuong phap. Nhu duoc chi ra
trong hinh, phuong phap dé xuat dat duoc PSNR cao hon so
Vi cac phuong phap MCTI va phuong phap ting’d(f) phén giai
cho I6p co s6. Su cai thién nay dat duwoc chu yéu tir viéc sir
dung k¥ thuat nang cao chat luong cua khung hinh MCTI va
sau d6 1a su két hop gitra khung hinh co s& va khung hinh
MCTI.

Béng Il. PSNR (dB) TRUNG BINH CUA CAC CHUOI VIDEO

THU NGHIEM
Slmcri SleL Sleusion
BasketballDrill | 26.33 31.67 32.01
BQMall 27.70 28.12 28.38
PartyScene 25.27 24.99 25.33
RaceHorses 21.84 29.94 30.04
V. KET LUAN

Bai bao nay gisi thiéu mo hinh kién trac DSVC lién Iép
khong gian va dé xuat ky thuat két hop khung hinh vao viéc tao
théng tin phu tro. Trong phuong phdp nay, khung hinh thong
tin phy tro tai b gidi ma duoc tao ra bang céach sir dung k¥
thuat két hop & mirc khéi giita khung hinh dwoc tao tir ky thuat
MCTI va khung hinh dugc tao tir k§ thuat tang d6 phan giai
cho khung hinh 16p co so. Cac két qua thuc nghiém so sanh

TAP CHi KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 32



PHUONG PHAP TAO THONG TIN PHU TRO MOl CHO HE THONG MA HOA VIDEO...

phuong phap d& xuét véi cac phuong phap MCTI va phuong
phép ting d6 phén giai cho thay phuong phap deé xuat cd the
cai thi¢n dang ke chat lugng cua khung hinh thong tin phu tro.
Trong cac nghién cau tiép theo s& tap trung cai thién cac
module khac trong kien trGc DSVC nham cai thi¢n hon nita
hi¢u nang tong thé cua hé théng.
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Abstract: In recent years, video entertainment demand has
significantly changed. Video content is transmitted through
different bandwidth connections and played on many devices
that have different processing capabilities and screen sizes.
For this reason, scalable extensions of video coding standards
have been released, e.g SHVC, scalable extension of HEVC.
Beside high compression efficiency, SHVC has disadvantages
including high encoder complexity and weakness in error
resilience. These are not suitable for emerging applications
such as wireless sensor networks, video surveillance systems
or remote sensing that have limited processing capabilities,
low energy and low network bandwidth. A potential solution

S6 01 (CS.01) 2017

supporting for these systems is Distributed Scalable Video
Coding (DSVC). In DSVC system, Side Information (SI)
creation plays a critical role in deciding system overall
performance. Therefore, this paper proposes a spatially
scalable DSVC architecture and a new side information
creation technique for this DSVC system. Results show that
the proposed method generates better quality SI when
compared to some previous S| creation methods.
Consequently, the system performance is improved when
compared with the previous methods.

Keyword: DVC, Wyner-Ziv Coding
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