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Tém tdt: Noi dung bai bao trinh bay phwong phép didu
chinh hé s6 luong tir nén video theo nodi dung cuc bo trén
timg khung hinh. Phuong phéap dugc phat trién dya trén mo
hinh du doén chat luong hinh anh khi thay d6i hé sb lwong
tir trich chon dic trung ndi dung bang mang Neural tich
chap. Dir lidu ding dé xay dung mé hinh du doan gom hon
40,000 diém danh gia chit lugng chi quan trung binh
(MOS) cuc bo theo khdi anh. Phuong phép dé xuat ap dung
lua chon hé sb lugng tir (QP) trén bo nén H.265/HEVC
nham giam téc do bit ciia video nén nhung van dam bao
chét luong chét lwong thi giac. Két qua thuc nghiém cho
thdy b nén cai tién trén phién ban HM 16.0 c6 hiéu ning
cao hon theo thang do SSIM va thang do chu quan MOS
s0 v&i bd nén gde. So sanh vai cac nghién ctru ¢6 lién quan,
bd nén ap dung phuong phap d& xuét ciing cho két qua kha
quan.

Tir khéa: Diéu chinh hé sb luong tir, bd nén
H.265/HEV, ting hiéu nang nén.

l. GIOITHIEU

Hién nay, bo nén video hiéu suét cao (High Efficiency
Video Coding - HEVC) da duogc chap nhéan rong rai dé dat
dugc hiéu nang nén tdt hon so v6i H.264/AVC véi cung
murc chat luvgng hinh anh [1]. B6 nén ¢6 nhiéu cau hinh nén
khac nhau khong chi ap dung cho d6 phan giai cao (FHD)
ma con cho 4K/8K ultra-HD (UHD) [2,3]. Hiéu niang nén
ctia mot bo nén video 1a kha ning cén bang giita chat luong
video sau khi nén, toc do bit (bitrate) va chi phi tinh toan.
Cac nghién ciru nang cao hiéu nang nén trén HEVC hién
nay tap trung vao bén huéng chinh gdm: (i) cai thién chat
luong hinh anh; (ii) gidm d6 phtc tap tinh todn; (iii) giam
toc do bit va (iv) phét trién cac chuan nén thé hé tiép theo.

HEVC sir dung cdu trac phan ving don vi md héa
quadtree (CU) linh hoat trong d6 kich thudc ciia mdi CU
c6 thé thay dbi tir 8x8 dén 64x64 pixel. Mdi don vi cdy
ma& héa céu tric (CTU) s& duogc chia dé quy thanh CU theo
kiéu quadtree trong qua trinh t6i uu vong lap (RDO) dé
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quyét dinh ché d6 va cach phan viing nén cudi cing. Qua
trinh lugng tr dugc coi nhu 1a viéc chia cac hé s6 DCT cua
khung hinh cho hé¢ s lugng tir twong tng, két qua nay sau
d6 s& duoc lam tron xudng sd nguyén gin nhat. Lwa chon
hé s6 luong tir (QP) 1a mot giai phap quan trong dé ning
cao hi¢u nang nén video cua tung don vi ma hoa co ban
bang cach chon ché d6 ma héa t6t nhit dudi mot gia tri QP
nhét dinh, trong d6 don vi co ban c6 thé 1a khung, 14t (slice)
hodc don vi ma hoa (CU). Qua trinh lugng tir hda lugng tir
héa 1am bién dang bién dang video ban dau va chit luong
video tai tao bi suy giam. Do do, viéc nghién ctru cac thuat
toan lugng tir hoa hi¢u qua rat quan trong dé cai thién hiéu
nang mé hda video.

Lya chon QP trong nén video c6 thé dugc mo ta nhu mot
bai toan RDO [4, 5] dé i thiéu hoa bién dang D & mot toe
d6 bit nhat dinh Ry nhu sau:

QP*=(QR..QR)) argmin(@P)> 0, . (1)

N
stY R <R
i-1
trong d6 N 14 s6 lugng CU, D; va R; twong (ng la bién dang
nén va toc do bit cua CU thiri. QP; latri sé QP cho CU thir
ivaQP x= (QPi*, - ,QPN *)biéu dién tap hop céc gia
tri QP tly chon cua tit ca cac CU. Ap dung phuong phap
A [6] dua bai toan thanh dang t&i wu khong diéu kién sau
day, phuong trinh (1) viét lai thanh:
QP" =argmin(QP){J}, @

N

J=>(D,+4R)

i=1
v6i J la tbng ham gia gitra bién dang — toc do, va A la tham
s6 hiéu chinh giira D; va R;. Trong qua trinh téi vu RDO,
hé s6 A trong HEVC duoc chon 1a:
A =QPyy - 2977, 3)

trong d6 QP 1a h¢ s6 luong tir, QPygeror 12 hiing 6 tity theo
c4u hinh nén. Gia tri QP trong cong thirc (3) 1a mot sb
nguyén thé hién budc lwong tir hoa. Lua chon QP hién tai
trong HEVC nhu trén khong phai 1a t6i wu do budc lwong
tir hoa dwoc giir ¢b dinh dé giam d6 phuc tap trong quy
trinh RDO. Vigc ap dung lugc dd QP ¢6 dinh hodc xac dinh
trudc co thé khién toe d6 nén giam dang ké, trong khi cht

actor
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luong thi giac do bién dang nén phu thudc ndi dung ctia cac
CU. Diéu nay tro thanh mot van dé can giai quyét dé phat
trién phuong phap QP trong HEVC. Nhiéu phuong phap
diéu chinh QP da dwgc nghién ctru dé dat duoc hiéu nang
mé& hoa t6t nhu sir dung mdi quan hé QP — A dé xac dinh
gia tri A theo QP ban dau va hiéu chinh lai [7, 8]. Wang va
cong su. [9] cong bd phuong phép diéu chinh QP c6 tinh
dén thong tin kh01 da duoc ma hoa trude d6. Zhao va cong
sw. [10] da dé xudt mot so dd cau trac QP thiét 1ap gia tri
cho céc 16p khung hinh ké tiép c6 thi bac khac nhau. Yeo
va cOng su. [11] cling gidi thi€u mot thudt toan lya chon
QP thich g theo khéi. Thuét toan nay dua trén thudc tinh
diém anh theo khong gian va thoi gian cua cac khdi CU nén
can thoi gian ma hoa lau hon. Xiang va cong su. [12] deé
xuit mot phuong phap ude tinh cam nhan dich chuyén thi
giac bang cach sir dung md hinh khong thoi gian cua bién
dang c6 thé nhan biét (JND) cho thiét ké bu QP.

Mot s6 nghién ctru gan day tmg dung hoc sau (DNN)
cho hiéu qua kha quan dbi vi nén video [13-17]. Noi bat
trong d6 1a nghién ctru str dung mo hinh DNN trén HEVC
diéu chinh QP dé giam tdc do bit trong khi van duy tri chat
Iugng hinh anh chu quan [17]. Trong nghién ctru trude day
[18] ching t6i da dé xu4t md hinh hoc siu sir dung mang
Neural tich chap (CNN) du doan chat lugng hinh anh dugc
phat trién tir bo dir liéu thuc nghlem cong bd trong [19]
Trén co s& mo hinh ndy, chung t6i tiép tuc Gmg dung nham
xay dyng phwong phap diéu chinh QP cuc bd nhim giam
téc do bit nhung van dam bao chét luong thi giac. Pong
thoi, viée lwa chon QP bang thuat toan dé xudt khéng qua
RDO giap giam thoi gian tinh toén.

Phan con lai cia bai bao duoc té chirc nhu sau: phﬁn II
dé xuit phuong phéap diéu chinh hé s luong theo ndi dung
cuc b khung hinh video. Phan Il cai dat thir nghiém va
danh gia hiéu nang phuong phap de xudt cai dat trén bd nén
H.265/HEVC khi nén mot sé6 mau video so v6i bo nén
chudn ciing nhu cac nghién ctru lién quan. Cudi cung,
ching toi két luan bai bao trong phéan V.

Il. BE XUAT PHUONG PHAP BIEU CHINH HE SO
LUONG THEO NOI DUNG CUC BO KHUNG HiNH
VIDEO

A. M6 hinh dy dodn chat lwong hinh anh khi nén

Trong nghién ctu trude day [18], ching toi da xay dung
mo hinh CNN du doan chit lwong anh chi quan khi thay
d6i QP theo noi dung cuc bo. Kién tric md hinh du doan
biéu dién nhu Hinh 1. Dir ligu ddu vao gom 4 16p c6 kich
thuéc 128x128 trong d6 gdm ba 16p thanh phan mau khdi
anh can du doan chét luwong va 16p con lai 1a 16p hé lugng
tir dung dé nén khdi. Mang ResNeXt-50 ding dé trich chon
dic trung thi gidc theo ndi dung khéi anh. Vector dic trung
két qua dwoc dung lam dau vao cho 16p hdi quy du doan
chat lugng.

Siamese Network |
|
|
|

\
|
|
GB original ) | ResNeXt-50 i ( Patch Qualiy
<Patch +QP || feature Extractor | ! Regression Estimate)
! |
I

Hinh 1. Kién triic mé hinh dy dodn
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B9 dit liéu [19] dung dé huén luyén mo hinh CNN dugc
chung t6i dé xuét trong [18] gom 40286 mau. Mdi mau
trong bo dir liéu gom 1 khdi anh gdc kich thudc 128x 128,
hé s lugng tir QP ding dé nén khéi gde va két qua chét
lwong chi quan DMOS. B6 dir liéu dugc chia thanh 10
phan theo ty 18 8:1:1 (twong tmg 32000: 4000: 4286 mau)
danh 1an lugt cho viée huén luyén, hiéu chinh va danh gia
md hinh du doan chat lugng. Két qua kiém tra trén tap dir
lidu danh gia cho két qua twong quan tuyén tinh Pearson
(PLCC) giita két qua dir doan véi két qua thyc nghiém bang
0.9505 va hé sé twrong quan xép hang Spearman (SRCC)
bang 0.9088. So sanh vai két qua twong quan gitra hé s6
luong tir va chat lugng lan lugt PLCC = —0,807 va
SRCC = —0,8438 cho thay anh hudng quan trong cia ndi
dung khéi dén chét lwong hinh anh bién dang ciia n6 khi
nen.

B. Pé xudt phwong phdp diéu chinh hé sé heong tir

Trong nén video, c6 hai cach thiét 1ap QP chinh: dong
nhit trén toan bo cac khung hinh video va tily bién theo cac
don vi ma hoa co ban. O thiét 1ap thi nhét, tit ca cac khdi
trén tat ca cac khung hinh déu nén vai cung mot h¢ s6 luong
tir nén toc d6 nén nhanh hon, nhung c6 nhugc diém la chat
lwong sau khi nén khong ddng déu, d& bi phat hién bién
dang. O thiét lap tha hai, bo nén dat ra gia tri QP ban dau
qp va ngudng diéu chinh qpsacror- Khi d6, hé s6 QP cho
cac don vi ma héa duoc lya chon tbi uu theo RDO trong
khoéng [qp — 4Practor, qP + qpfactor]- Do do, trong
nghién ciru nay chung t6i dé& xuét phwong phéap diéu chinh
tang QP trong khoang [qp, qp + qPfactor]- Muc tiéu chinh
ctia phuong phap nham giam tc do bit nhung van dam bao
chét lugng theo cam nhan thi giac. Mot khéi anh tham
chiéu € U,y gtrong khung hinh dugc nén boi hé s6 luong tir
gp c6 chit lugng dy doan theo nhén thirc thi giac la:

y=QIQA(CU,,ap), @
trong d6 QIQA 12 mo6 hinh CNN du doan phuong phéap
danh gia chat luong hinh anh trinh bay bén trén.

Céc nghién ctru theo [20] di chi ra ring v6i mot ngudng
thay dbi chat lugng nhét dinh, mit ngudi khong nhan biét
dugc sy thay doi nay. Dong thoi, tiy theo ndi dung cua
khdi anh, chat luong hinh anh suy giam khong gidng nhau
khi tang hé s6 lwong tir nhu két qua nghién ctru trong [17].
Ap dung m6 hinh QIQA dy doan chat lugng khung hinh
thir nhat ciia video “FourPeople” dbi véi ba khéi c6 noi
dung khac nhau gdm: khdi nhiéu chi tiét (1), khdi ddng nhat
(2) va khdi ¢6 canh tuong phan cao (3). Két qua cho thay
chat lugng thi giac khdi (1) giam cham nhét trong khoang
lwong tir [25,40] tiép theo 1a khdi (2) trong khi chat lwong
khéi (3) suy giam rat nhanh. Toc d6 suy giam chét lugng
thi giac trong khoang [1,19] cac khéi c6 nhiéu chi tiét gan
nhu khong dang ké.

TAP CHI KHOA HQOC CONG NGHE THONG TIN VA TRUYEN THONG 11



Pham Thanh Tung, Vi HGu Tién, Dinh Triéu Duong, Lé Thanh Ha

~  vaayu

e A — va trong sb cha y w. Thuét toan dé xuét trong nghién ctru
<y 1 tang hé sb luong tur cho dén khi chét luvong du doéan con
nho hon dugc bang chat lugng ban dau cong thém AQC.
Viéc thay doi hé sb lugng tir chi &p dung ddi vai cac khoi
c6 trong s6 chu ¥ w xéac dinh theo [15] thap hon trong sb
trung binh cua toan khung hinh. Két qua cta thuat toan la
hé sb luong tir wéc luong qPserecteq d¢ chat lwong thi giac
thay d6i trong gidi han. Hinh 4 cho thay két qua &p dung
thuat toan diéu chinh hé sb lugng tir dbi v6i khung hinh dau
tién video “FourPeople”. Vi hé s6 lugng tir thiét lap ban
dau gp = 27, trong s6 chii y theo khdi nhu Hinh 4.b, cac
khéi quan trong thu hat chi y gitr nguyén gp = 27, trong
khi cac khdi con lai qp diéu chinh ting nhim giam téc do
owos 5 bit can thiét d¢é nén khung hinh. Két qua du doan cho cac
khéi kich thudc 64 X 64 biéu dién nhu Hinh 4.c. Dé sir
dung hé $6 luong tir cho cac khdi hinh ¢6 kich thude nhod
hon, thuit toan st dung phuong phap ndi suy. Ma trén
luong tir két qua thu duge biéu dién trong Hinh 4.d da duoc
ndi suy tir kich thudc khdi 64 x 64 Hinh 4.c thanh
32 X 32.

a. Khung hinh ddu tién video “FourPeople”

/ apy, AQC, W, CUorg

o
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b. Chat luong dy doan khéi nhiéu chi tiét (1) ap = gps;
QC:QIQA(Uorgr gp)- AQC
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False
QIQA(CU.r, gp)>QC
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c. Chdt heong dw dodn Khéi dong nhdt (2)
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Hinh 3. So do thudt todn APQP

o
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ap

d. Chat lwong dir dodn khoi c6 canh twong phan cao (3)

Hinh 2. Chdt lwong hinh anh dw dodn mét s6 khoi khung
hinh dau tién video “FourPeople”

Duya trén nhan dinh trén, ching tdi dé xudt thuat toan
nham lya chon hé sb lwong tu nham giam tdc do bit nhung
van dam béao chét lugng thi giac nhu Hinh 3. Thuét toan
xac dinh hé $6 lugng tir cho cac khéi cua mot khung hinh
video (thuét toan APQP) biéu dién nhu Hinh 3. Dir liéu dau
vao cia thuat toan bao gém khdi anh géc CU,,,, hé sb
lwong tir gp va chét lwong diéu chinh chap nhan dwoc AQC a. Phan vung sw chi y
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—

b. Trong s6 chii y theo khoi
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c. Hé so luong tie diéu chinh khéi 64 X 64
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d. Hé 56 lvong tir diéu chinh khoi 32 x 32

Hinh 4. Hé s6 lwong tir diéu chinh trén khung hinh
dau tién video “FourPeople” voi qpi=21

. DANH GIA HIEU NANG PHUONG PHAP DBE
XUAT

Pé danh gia hiéu qua ctia phuong phép lya chon hé sé
lwong tu nham giam tdc do bit, chung t6i cai dat thuat toan
ctua phuong phap vao bo nén H.265/HEVC phién ban HM
16.0 theo so d6 nhu Hinh 5. Trong d6, mdi khung hinh géc
phan chia thanh cac khéi kich thudc 64 x 64 dé lya chon
hé s6 lwong tir theo APQP. Bdong thai, khung hinh gdc ciing
duoc sir dung dé xac dinh trong sb thu hit sy chd y w. Két
qua thu dugc la mot ma trén hé ) luong tir duge xac dinh
tuong tmg v6i cac khdi ciia khung hinh lam co s cho quéa
trinh lugng tir hoa.

h 4

Bi
Transform H Quantization n CABAC

Inv. Inv.
Transform Quantization

Hinh 5. Cai dat trén bé nén H.265/HEVC

B6 nén c6 diéu chinh trong nghién ctru str dung thiét 1ap
nén lién khung RA va LDP. Cac miu video thir nghiém dé
danh gia hiéu nang gom 2 video do phan giai 2K (thudc
nhém A), 5 video d6 phan giai FHD (nhém B), 4 video do
phan giai 832 x 480 (nhom C), 4 video d6 phan giai
416 % 240 (nhém D) va 3 video do phéan giai HD (nhdm
E). Mdi video nén dudi 4 miac QP thong thuong lan luot
la: 22,27,32 va 37; gia tri ngudng chat lugng diéu chinh
A QC = 0.5. Tuong tu, bd nén chuin HM 16.0 thuc hién
nén lién khung cac mau video thir nghiém véi cing hé sb
lwong tir nhu bd nén dé xuit cua nghién ctru. Ngoai ra, dé
lam 13 hi¢u ndng nén theo nhan thirc tri giac 1a muc ti€u
chinh cua nghién ctru, ching t6i da tién hanh thyc nghiém
danh gia chat lugng hinh anh chii quan cac video tai tao sau

khi nén. Trong thyc nghiém, 20 nguoi quan sat duoc yéu
cau danh gia chat lwong video tai tao theo hai bd nén bang
thang do MOS tir 1 dén 5 twong tng v&i chat lugng ting
dan. Chat lugng chu quan duoc tinh bang diém trung binh
clia tit ca cac ngudi danh gia.

Két qua so sanh hiéu ning theo thang do SSIM va dénh
gi4 chu quan giita bo nén dé xuit so v6i bo nén gbec HM
16.0 trinh bay trong Bang 1. Trong d6, tbc do bit giam (A
Birate) trung binh trén tat ca cac mic QP da nén 1a 18.83%
tuy nhién chét lwong ciing bi giam theo. D& lam rd hiéu
nang ciia by nén dé xuat, chung toi st dung phwong phép
tinh BD-BR SSIM va BD-BR MOS theo Bjgntegaard [21].
Bang két qua cho thiy bo nén dé xuit cho hiéu ning theo
thang do SSIM co ban tét hon so v&i bo nén gbe trung binh
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5.59% ddi v6i cAu hinh RA va 7.17% ddi v6i cdu hinh
LDP. Theo thyc nghi¢m do chét lugng chi quan, by nén
cai tién cling c6 hiéu suét tbt hon cho cac mau video v&i do
phan giai cao hon (nhém A va nhém B). Bbi véi cac video
thr nghiém c6 nhiéu vung phtc tap, nhiéu chi tiét, thuat
toan duge dé xuét cho hiéu qua nén tdt hon. Céc dic diém
hinh anh cua video thir nghiém nhu vay c6 thé thdy trong
video ‘ParkScene, ‘Traffic’, ‘BQTerrace’,
‘PeopleOnStreet’, ‘BQSquare’ trong d6 ting chit lwong
dang ké nhat vé mdt cam nhan. Mat khac, phuong phap dé
xuit hiéu qua kém trén ‘KristenAndSara’ va
‘BasketballDrive’ c¢6 nhiéu dong nhat va d¢ tuong phan

xudt khong co su khac biét vé mat thi gidc vai toc do bit
thap hon trong khi hi¢u ning nén d& xuat t6t hon (Hinh 7).
Hiéu ning theo thang do chat luong chii quan MOS ciing
thé hién 16 nét hon so vai thang do SSIM.

Dé 1am rd thém hidu qua nén cua phuong phap d& xuat,
chung t6i tién hanh so sanh hiéu nang v&i 3 nghién ctru lién
quan [11, 12, 17]. Két qua theo Bang 2 cho thiy hiéu ning
nén trung binh véi phuong phap dé xuét tot hon so véi [11,
12] nhung kém hon so véi [17]. Tuy nhién, phuong phap
dé xudt cho hiéu qua hon ddi véi cac video c6 do phan giai
cao (nhom A) va cac video ¢ ty 1¢ khdi nhiéu chi tiét chiém

cao. Vi du trong Hinh 6 cho thiy chét lugng hinh anh  da sd.

khung hinh dau tién video ‘FourPeople’ theo bd nén dé

Bang 1. So sanh hiéu nang cua by nén dé xuat so voi by nén goc

Thiét 1ap nén RA Thiét 1ap nén LDP

Nhom Video mau A Birate BD-BR BD-BR A Birate BD-BR BD-BR

SSIM MOS SSIM MOS
Class A | TeTiC 21.73% 12.05% |  -13.56% -25.17% -14.11% -15.12%
PeopleOnStreet -26.34% 1435% | -14.62% -30.29% -12.93% -16.12%
Kimono -22.63% 13.46% |  -10.03% -25.87% -13.80% -16.00%
Class B "parkscene -24.32% 17.75% | -15.62% -25.38% 17.77% -17.22%
Cactus -15.04% -4.31% 2.56% -17.05% -3.64% -3.43%
BasketballDrive -8.19% 3.90% 2.40% -10.33% 1.90% -3.99%
BQTerrace -18.22% -13.06% 7.16% 21.42% ~13.90% -8.21%
BasketballDrill -11.97% -1.60% -3.29% -10.98% -1.82% -4.82%
ClassC "gomall -13.55% -3.09% 418% | -1655% -4.23% -5.21%
PartyScene 24.73% -6.63% 6.71% 24.17% -5.89% 5.81%
RaceHorses 21.43% 834% | -10.02% 25.17% -11.03% -10.21%
BasketballPass 9.17% -0.46% 2.33% -28.72% 0.90% 4.12%
Class D "gosquare -20.38% 7.93% 9.67% 22.63% -9.49% -10.45%
BlowingBubbles -12.49% 2.28% 4.52% -15.08% -4.33% -6.03%
RaceHorses -21.37% -10.77% -8.11% -23.15% -14.01% -9.24%
Class g |FOUrPeople -19.08% -6.45% -4.78% -23.50% -8.05% 5.37%
8SE M ohnny -10.52% 0.25% -0.90% -12.88% -0.04% 1.16%
KristenAndSara -8.25% 1.68% 2.52% -10.17% 0.97% -3.44%
Class A -24.04% 1320% | -14.09% 27.73% 13.52% -15.62%
Class B -17.68% -8.94% 7.55% -20.01% -9.44% 9.77%
Class C 17.92% 4.92% -6.05% -19.22% 5.74% 6.51%
Class D -15.85% -5.36% -6.16% 22.40% -6.73% 7.46%
Class E -12.62% 1.51% 2.73% -15.52% 2.37% 3.32%
All 17.19% -6.48% -6.83% 20.47% 7.29% 8.11%

& o Vl“x\l ‘Ivldva
o u’-‘-—"_' h
Notoral Affrdabie, Unvarsal, |

HO Gualy Viduo Conferunceg |

Natural Affordabl |
HD Quality Video Contarancing

Natural, Affordable Universal.
HD Qualty

a. Khung hinh nén voi qp=27 b. Khung hinh sau khi nén véi bang lrong tir diéu chinh

Hinh 6. Khung hinh dau tién video “FourPeople” nén véi chdt heong thi gidc khéng doi
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Y SSIM vs Bitrate Y SSIM vs Bitrate
1 Sequence: FourPeople  Coding Conditions: RA-Main 1 Sequence: FourPeople Coding Conditions: LP-Main
 m . 0,995 //.7—4—
0,995
/.r 0,99
% 0,99 % 0,985
” / > 0,98
0,985 # J
0.08 ‘ ‘ ‘ ‘+A")QP . —8— APQP
0 500 1000 1500 2000 2500 3000 o 500 1000 1500 2000 2500
bitrate (kbps) bitrate (kbps)
a. Thiét lgp nén RA b. Thiét lgp nén LDP
Hinh 7. Banh gia hiéu nang bo nén dé xudt so véi bo nén HEVC
Bdng 2. So sanh hiéu ndng ciia bé nén dé xudt véi cac nghién ciru lién quan
Nhom Video miu Xiang [12] Yeo [11] |Marzuki[17]| D& xuit
Class A Traffic -4.32% 4.10% -10.30% -12.05%
PeopleOnStreet -6.51% -7.46% -13.12% -14.35%
Class B Kimono -0.56% -0.46% -12.91% -13.46%
ParkScene -5.38% -5.51% -17.00% -17.75%
Cactus -1.41% -2.77% -17.98% -4.31%
BasketballDrive -5.65% -5.51% -15.13% 3.90%
BQTerrace -2.07% -6.64% -21.64% -13.06%
Class C BasketbalIDrill -11.78% -8.95% -16.09% -1.60%
BQMall -2.37% -3.46% -18.54% -3.09%
PartyScene -4.33% -2.82% -19.26% -6.63%
RaceHorses -1.68% -0.35% -16.58% -8.34%
Class D BasketballPass -6.29% -5.63% -4.74% -0.46%
BQSquare -2.50% -0.68% -16.24% -7.93%
BlowingBubbles -7.05% -8.32% -17.15% -2.28%
RaceHorses -2.52% -3.26% -7.82% -10.77%
Class A -5.42% -1.68% -11.71% -13.20%
Class B -3.01% -4.18% -16.93% -8.94%
Class C -5.04% -3.90% -17.62% -4.92%
Class D -4.59% -4.47% -11.49% -5.36%
All -4.51% -3.56% -14.44% -8.10%
IV. KET LUAN
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ADAPTIVE QUANTIZATION PARAMETER

SELECTION BY THE LOCAL CONTENT OF
VIDEO FRAME

SO 04 (CS.01) 2022

Abstract: This paper presents a method to adaptive
quantization parameter (QP) in video compression by the
local content on each frame. The proposed method is based
on the image quality prediction model by the convolutional
neural network when changing the quantization parameter.
The dataset used to build the predictive model consists of
more than 40,000 mean opinion scores (MOS) of image
patches. The proposed method applies quantization
parameter selecttion on the H.265/HEVC encoder to
reduce the bitrate of compressed video but still ensure the
perceptual quality. Experimental results show that the
improved encoder based on version HM 16.0 has higher
performance according to the SSIM and the MOS metric
compared to the original encoder. Compared with related
studies, the endcoder applying the proposed method also
gives positive results.

Keywords:  adaptive  quantization  parameter,
H.265/HEVC encoder, improve compression efficiency.

Pham Thanh Tung t4t nghiép dai hoc
Bach Khoa Ha Nbi nam 2007 va hién la
Nghién ctru sinh chuyén nganh Khoa

Ly hoc may tinh tai truong Dai hoc Cong
< nghé, DPai hoc Quoc gia Ha NJi.
\ / Pon vi cong tac: trwong Pai hoc Phong

chay chiva chay.
Linh vwec nghién ctru chinh: nhan dang
| dam chay, nén video, thuc té o va thuc
té tdng cwéong trong dao tao, huén luyén.

Vi Hiru Tién t6t nghiép dai hoc va cao
hoc nganh Dién t& Vién théng vao cac
nam 2002, 2004 tai Pai hoc Bach khoa
Ha ndi. Nam 2010 nhan béng Tién sf tai
Pai hoc Chulalongkorn (Thai Lan)
nganh Dién tlr Vién théong. Hién dang
cbng tac tai Khoa Ba phwong tién, Hoc
vién Céng nghé Buu chinh Vién théng.
Linh vic nghién ctru hién nay: Xt ly tin
hiéu va truyén théng da phuwong tién,
Phat trién (ng dung da phuong tién.

Pinh Triéu Dwong t6t nghiép dai hoc
va cao hoc tai trwong Pai hoc Céng
nghé, t6t nghiép tién si tai dai hoc
Seul. Bon vi cong tac: Giang vién
khoa Dién t& vién théng, dai hoc
Cbng nghé.

Linh vwc nghién ctru: truyén thong,
nén vieo.

Lé Thanh Ha tbt nghiép chuyén
nganh Céng nghé thong tin tai trwdng
dai hoc Coéng nghé, Pai hoc Quéc gia
Ha N6i va nhan bang tién si tai Khoa
Ky thuat Dién tlr, Dai hoc Han Quéc
' nam 2010. Pon vi cong tac: Khoa

Wit ‘ Coéng nghé Thong tin, trevong dai hoc
L ! C6ng nghé, Pai hoc Quéc gia Ha Noi.
Linh vyc nghién ctru: xir Iy hinh anh/ video, xtr 1y 4nh vé
tinh va thi gidc may tinh.
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