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Tém tit: Dit lidu anh Light Field (LF) da thu hut duoc
sw chu y dang ké trong nhitng nim gan day do kha ning
thay ddi diém nét sau khi chup va téi tao hinh anh 3D. Qué
trinh thé hién va trinh chiéu trén LF thudng dan dén giam
chat luong hinh anh, do d6, cac phuong phéap danh gia chat
luong hinh anh déng mot vai trd quan trong dé dam bao
trai nghiém ctia ngudi dung. Do d6, d6i véi dit liéu anh LF,
tim ra cdc phuong phap danh gia chat lugng anh phu hop
nhit 12 v6 ciing can thiét. Trong bai bao nay, chung t6i dwa
ra mot phén tich ddu tién lién quan t6i hiéu ning cua cac
phuong phép danh gia khach quan dbi v6i dic tinh thay dbi
diém nét cua anh LF. Dt liéu anh LF duoc sir dung dé danh
gi4 bao gdm 228 hinh anh tir nguén EPFL véi hai mirc lay
nét khac nhau (l4y nét tién canh va liy nét hau canh). Két
qua duoc so sanh véi diém s tir phuong phap danh gia chu
quan, nham so sanh su tuong quan giira cac phuong phap
danh gia khach quan vgi MOS. Hai phuong phap danh gia
khach quan phd bién nhu PSNR, SSIM, duoc kiém thir va
dura ra két luan cu thé trong bai bao nay.

Tir khéa: Ma hoa dir liéu Light Field, chat luong anh
Light Field, phuong phap danh gia khach quan.

I. GIOI THIEU CHUNG

Hinh anh LF 1a mot cong nghé méi ndi cho phép chup
va mo phong thong tin hinh anh ¢ nhidu khoang cach tiéu
cu va cac vi tri cua anh. B?mg cach thu thap birc xa cla cac
tia sang tir cac hudng khac nhau, LF c6 thé cung cép do sdu
va goc nhin dé dwa cho ngudi dung trai nghiém hinh anh
phong phii hon ma nhiép anh truyén thong khong thé co.

Biéu dién anh LF duoc thé hién théng qua dit liéu hinh
anh bao gom cac thong tin [1] nhu khdng gian (x, y, z), thoi
gian (t), vi tri (6, @) budc song cta anh sang (X). N6 dugc
t6ng hop chung trong tham sb Pir(x,y,2,0,0,A,t) nhu
Hinh 1. Pé don gian hoa tham s6 cua LF gdc, chirc ning
LF da duoc giam xudng con 4 tham sb hay con goi 1a 4D-
LF, P,r = L(u, v, x,¥), Véi (x,y) 1a diém nhin con (u, v)
la g6c nhin.

Mbt hinh anh LF gbc bao gdm cac hinh anh cyc nhé (MI)
va mot tap hop cac hinh anh khau do kém theo (SAl) thu

Tac gia lién hé: Phi Céng Huy,

Email: huypc@ptit.edu.vn

Dén toa soan: 12/10/2021, chinh stra: 8/11/2021, chip nhén dang:
29/11/2021.

SO 04 (CS.01) 2021

duogc bang cach sip xép lai cac pixel cung vi tri tir m&i ML

3D Scene

Pinhole

Aperture
camera ;

P(Xy,2,6,0,) \

Imaging
sensor

Hinh 1. Cdc logi théng tin thé hién cho dir liéu Light Field

Dir liéu hinh anh LF c6 dung lugng kha 16n béi cau tric
ctia n6, mot bue anh LF ¢ dung lugng khoang 50MB. Dé
giai quyét van dé nay, van dé ma hoa LF da thu hat duogc
su chu y gan day. Cac k¥ thuat xir Iy khac nhau chang han
nhu nén dir liéu LF va cac phuong phép tai tao ché do xem
déu duogce st dung nham giai quyét nhu cau luu trir. Nhom
nghién ctru chuan hoa JPEG di dua ra myc tiéu nghién ctru
vé nén 4D LF vao nam 2017 [2] va chuan hoa JPEG Pleno
da duogc gidi thigu, trong do c6 dit li¢u anh LF [3]

Trong qué trinh xtr Iy anh LF c6 thé tao ra cac yéu tb lam
nhiéu loan thi gidc ctia nguorl xem. Do d6, can xem xét can
than trong qua trinh thiét ké cac thuat toan xu ly anh LF dé
duy tri chit lugng hinh anh. Phuong phép déanh gia chat
lugng chu quan dugce coi la phuong phap déng tin cay dé
do ludng chat lugng ciia ndi dung da phuong tién, nhung
lai ton nhiéu tai nguyén, nhu: tién bac dé thiét 1ap thiét bi,
tap trung nguoi dung dé thir nghiém. Nguogc lai, cac
phuong phap danh gia chat lugng khach quan lai c6 kha
nang du doan chét luong nhanh hon va chung ¢6 thé duoc
trién khai hiéu qua trong du doan chét luong hinh anh, tuy
nhién cic phuong phap nay lai khong phu hop véi cach tiép
nhan hinh anh cua mét nguoi. Sy chinh xac cia mot
phuong phép danh gia chat lwong khach quan dugc do
luong dua trén sy dong b vai diém s cua phuong phép
chi quan, va diém s nay duoc coi 1a diém mdc dé so sanh.

Trong khi cic phuong phap danh gia chét lugng khach
quan cho dit liéu LF van dang phat trién [4-7], diéu quan
trong 1a phai kiém tra higu nang cta cAc phuong phap danh
gi, tir d6 c6 thé thiét 1ap thudc do tot nhat dé st dung rong
rdi cho dir liéu LF. Nhiéu phuong phap dy doan chat luong
hinh 4nh va video d4 dugc dé xuat gan day dé ap dung danh
gi& chét luong LF. P chinh x4c cta cac phuong phap nay
thudng dugc danh gia chi trén mét tap dir licu duy nhét véi
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mot thang diém chii quan cu thé nhu trong cac dé xuét tai
[8-10]. Tuy nhién, hi¢u suat ciia cac chi s6 c6 thé khac nhau
qua nhiéu tap dit lidu véi cac kiéu bién dang va cach tinh
diém khac nhau.

Trong bai bao nay, muc tiéu la danh gia mdt cach khach
quan chit lugng cta ndi dung LF véi diém nét thay doi,
dong thoi kiém thir hidu ning cua mot s phuwong phap
danh gia khach quan pho bién trén bo dir ligu d6.

Céu trac cua bai bao ndy nhu sau. Phan 2 tom tit cac
cong trinh gan day lién quan téi phuong phap dénh gia dir
liéu Light Field. Phan 3 phén tich hiéu nang cua cac
phucmg phép danh gia khach quan. Sau d6, Phan 4 mo ta
cac két qua va kiém thir, cubi ciing Phan 5 dua ra mot sb
nhan xét két luan va cac cong viée trong tuong lai.

Il. NHO’PNG NGHIEN CUP'U LIEN QUAN

Phuong phap danh gia chét lugng khach quan c6 thé
cung cap du doan nhanh hon vé chét lugng hinh anh, tuy
nhién lai khoéng c6 su tin cdy cao voi cam nhén cta mit
ngudi. Do d6, dua trén danh gia chét lwong chu quan, c6
nhiéu mé hinh danh gia chat lugng hinh anh véi dir liéu LF
(LF-IQA) dugc gidi thiéu. Tuong ty nhu cac mo hinh danh
gia dir liéu anh 2D, md hinh LF-IQA duoc dinh nghia thanh
ba loai, 6 1a md hinh tham chiéu day da (FR), mé hinh
tham chiéu mot phan (RR) va mé hinh khong tham chiéu
(NR). Gan day, cac dé xuét trong [11, 12] da gidi thiéu mot
mo hinh FR dé do ludng su suy giam chét luong do qua
trinh biéu dién LF gay ra. Cac d¢ xuat nay xem xet cac dac
diém cua LF bang cach khai thac thong tin vé& d6 sau, goc
nhin va diém nhin, vi du: trich xuét dic trung déi xtng,
trich xuét dic trung vé chiéu sau, chét lugong cua toan
khong gian anh, chat luong cuc bo ciia khdng gian anh va
wdc tinh chat lugng goc. Tuong tu nhu vay, trong bai bao
[13], tac gia trinh bay mot mé hinh NR khai thac cac dac
diém 2D va 3D (d6 1a cac dic diém vé do sang, mau séc,
d6 bdo hoa va két ciu) cua LF vé6i sy hd tro ciia md hinh
hdi quy vector (SVR), va thdng tin vé& do sau dé c6 duogc
dy doan duogc diém s cudi cung. Ngoai ra, mé hinh RR
dugc d& xuat trong [14], ldy ban d6 do sdu cua LF lam y
tudng chinh. M6 hinh nay do luong su gidng nhau vé ciu
trac ciia ban d6 do sau giita diém gdc va do bién dang dé
du doan chét lugng cta hinh anh LF.

Tuy nhién, cic phuong phap danh gia LF-IQA thuong
duoce coi 1a phic tap béi mod hinh tinh todn. Do do, cac
phuong phap danh gia truyén thong c6 thé 1a mot lwa chon
khon ngoan, chiang han nhu PSNR [15], SSIM [16], FSIM
[17], MS-SSIM [18], IW-PSNR, IW-SSIM [19], v.v. Pang
chu y, mot nghién ciru cap nhat vé hiéu suét cua céc
phuong phap danh gia khac quan cho LF [20] da thu
nghiém chi tiét trén cac md hinh IQA dugc sir dung rong
réi hién nay. Trong nghién ciru nay, MAD [21], IW-SSIM
[19] va GMSD [22] ¢6 hiéu néng cao nhét trong sb cac md
hinh khac vé viéc danh gia chét lwong LF, trong khi cac
phuong phép danh gia rat phd bién (nhu 1a PSNR va SSIM)
chi 1a thir hang 14n luot 1a 13 va 14. Ngoai ra, cong trinh
nay ciing két luan rang cac md hinh NR khong phai 1a lya
chon phut hop cho tap dit liéu LF. Nhung bai bao nay thiéu
su phén tich vé diém léy cta hinh 4nh LF, né co thé anh
hudng dén hiéu suét ctia cic phuong phap danh gia khach
quan.
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Duya trén co s ndy, can phai thir nghiém nhiéu danh gia
va phan tich hon vé céac tinh nang cua hinh anh LF d¢ cai
thién cac chi s0 IQA hién tai.

. CAC MO HINH DANH GIA CHAT LUQNG VA
BODU LIEULF

A. Cdac phwong phap danh gia khach quan

Trong bai bao nay 2 phuong phap danh gia khach quan
duoc thyc hién d6 1a PSNR va SSIM.

Phuong phéap danh gia khach quan PSNR duoc sir dung
phé bién nhat dé do chat lwong cua viéc tai tao lai cac tin
hiéu tir cac bd nén bi dit liéu c6 ton that (vi du: dé nén hinh
anh). Tin hiéu trong trudng hop nay 1a dir liéu gdc va nhidu
1a 18i do nén [15]. Cong thirc tinh PSNR dugc mo ta nhu
sau

2552 1)
PSNR = 10log;,

MSE
Véi

MSE(x,y) = 1/MNZ Z(xij - ¥ij)? @)

i=1j=1

O day, Xij va Yy la vector cac gia tri quan sat duogc va
gia tri du bao, va M va N 1a tong s6 mau.

Con dbi véi phuong phap danh gia khach quan SSIM,
né 1a mot phuong phap dé do murc d gidng nhau giita hai
hinh anh théng qua dy doan chét lugng hinh anh gdc va hinh
anh nhiéu. Phuong phép nay dugc coi 1a phu hop véi hé
thdng thi giac ctia con nguoi [16]. Phuong phap danh gia
khéch quan SSIM dugc tinh toan dua trén cac dac tinh cua
hinh anh nhu: do sang, do tuong phan, va do trong dong.
Cong thuc SSIM dugc tinh nhu sau:

SSIM(%,Y) = lxy)Cx)Sxy) 3)
Vi
- 2, 2
l(x’y) = Z#ny + Cl/ﬂx + Hy + C1
C(x‘y) = Zaxay + 62/0—325 + O—f, + CZ (4)
Sey) = Oxy + C3/0,0, +C3

B. Phwong phadp xdy dung bo dir liéu LF

Trong nghién ciru ndy, mot phuong phap két hop ky
thuat thé hién hinh anh chu dong va bi dong duoc thyc hién,
nhim c6 mot bod dit liéu danh gia chét lwong cha quan cho
F hiéu qua nhat. Phuong phap thé hién chu dong nghia 1a
nguoi ding co thé chu dong lya chon diém lay nét trong
anh LF va dua ra diém s6. Nguoc lai, phuong phap bi dong,
nguoi dung chi ¢ thé xem cac anh hodc video c6 sin va
dua ra két qua nhan xét.

Dit liéu LF trong bai bao nay dugc thu thap bang phuong
phép danh gia chu quan thong qua phuong phéap bi dong,
bang k¥ thuat tao video gia lap (PV) [23], dugc chon tir 101
SAI cua hinh anh LF thong qua céach thurc quét xoén ¢ nhu
Hinh 2, véi 30 khung hinh/gidy (fps). Pdng thoi, ki thuat
thay d6i diém nét ciia anh (RI) [24] ciing duoc st dung két
hop.
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Bdng. 1 Tong quan vé dinh nghia dir liéu LF

Loai liy nét LF

Mb ta

S6 lwgng miu

CWF Lép phtrc tap voi FOV rong va ldy nét vao Tién 10
canh
CWB Lép phirc tap voi FOV rong va lay nét vao Héu 10
canh
CNF Lép phirc tap v6i FOV hep va lay nét vao Tién 10
canh
CNB Lép phtrc tap voi FOV hep va ly nét vao Hau 10
canh
SWF Lép don gian v6i FOV rong va lay nét vao Tién 8
canh
SWB Lép don gian véi FOV rong va liy nét vao Hau 8
canh
SNF Lép don gian voi FOV hep va ldy nét vao Tién 10
canh
SNB Lép don gian véi FOV hep va liy nét vao Hau 10
céanh
Bdng 2. Cdu hinh thay doi diém nét cho dit liéu LF
Tén LF LF | Néthau Néttien | Nét trung Tén LF LF | Néthau | Néttien | Néttrung
slope canh canh tam slope canh canh tam
House_Lake - -0.3 0 Backlight_1 04 -0.4 -
Overexposed_Sky 0.3 -0.3 - Bench_in_Paris 0.4 -0.4 -
Paved_Road 0.2 -0.3 Black_Fence - -0.4 0
Red_White_Building - -0.3 0 Fountain_Vince 0.6 -0.3 -
sw nt_2 cw
Reeds - -0.3 0 Friends_3 0.6 -0.3 -
Semi_reflecting_Struc - -0.3 0 Palais_du_Luxe 0.3 -0.6 -
ture_1 mbourg
Semi_reflecting_Struc - -0.3 0 Parc_du_Luxe 0.3 -0.6 -
ture_2 mbourg
Wheat_Silos 0.3 -0.6 - Pillars - -0.6 0
Rolex_Learning 0.6 -0.3 -
- _Center
Chain_link_Fence_1 1.6 - 0
Swans_1 04 -0.3 -
Bikes 0.5 -0.6 -
Color_Chart_3 - -0.3 0 Books 1 -0.7 -
Fountain_1 SN 0.3 -0.3 - Bridge 1 -0.7 -
Geometric_Sculpture - -0.5 0 Danger_de_Mo 0.6 -0.3 -
rt
ISO_Chart_16 - -0.3 0 Mirabelle_Prun 0.6 -0.7 -
CN
e_Tree
Perforated_Metal_1 1.6 -0.5 - Poppies 0.5 -0.7 -
Perforated_Metal_3 0.3 -0.3 - Rusty_Fence 0.4 -0.5 -
Sewer_Drain 0.5 -0.3 - Stone_Pillars_|I 0.7 N/A 0
nside
Wall_Decoration 0.7 -0.7 - Stone_Pillars_ 0.4 -0.4 -
Outside
Water_Drops 0.3 -0.3 - University 0.3 -0.4 -
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Hinh 2. Ky thudt quét hinh xoan éc dé tao video gia ldp cho
anh LF

Théng thuong, phwong phap thé hién hinh anh chu dong
6 thé cung cap QoE t6t hon bang cach trao quyén kiém
so4t cac diém lay nét cho nguoi danh gia. Tuy nhién, viéc
khong kiém soat duge sé lwong diém nhin ma mdi ngudi
danh gia lya chon 13 mot han ché cia phwong phap nay.
Trong tap dir liéu LF cua bai bao nay, nguoi dung khong
thé kiém soat cac diém lay nét, nhung chung toi cung cap
nhiéu diém l4y nét khac nhau (tir hau canh dén tién canh),
cac diéu kién do sau khac nhau (tir hep t6i rong) va do phirc
tap khac nhau ciia d6i twong trong mdi anh LF, nham thu
thap tdi da c4c danh gia chu quan cia nguoi dung. Quy
trinh tao ra dir liéu anh LF dé phuc vu danh gia chét luong
anh c6 thé tham khao dua trén Hinh 3.

Ky thudt PV |
s |Diéu chinh va thay déi }
diém nét anh LF

Dir liéu LF géc
(.LFR)

n

,f Piém danh gia cia "v‘ 1 1 P . t 1
‘ nguoi ding (MOS l —— | BOgidimavideo ‘—

scores) (wve)

BO ma hoéa video
(WC)

Hinh 3. Quy trinh tao dit liéu LF déphuc vu danh gia chat
lwong anh

Dit liéu LF dé danh gia duoc lya chon tir EPFL [25] gdbm
38 thé loai noi dung khac nhau, véi cac loai do sau (DOF),
va khung nhin (FOV) khéc nhau, dugc ma hoa va giai ma
bang bo ma héa VVC [26]. Cac dinh nghia vé bo dir lidu
dugc mo ta trong Bang 1. Dir liéu nay duoc chia thanh hai
phan dya trén d¢ phirc tap ciia LF-DOF, ttc 1a 16p DOF
phtc tap va 16p DOF don gian (khai niém 16p phuc tap va
don gian dugc dinh nghia thong qua sb lugng d6i twong ma

(b)

anh LF c6 thé 1dy nét, néu hon 2 ddi twong duoc coi 1a 16p
phtic tap). Mdi loai DOF chtra 2 loai FOV, tirc 1a FOV hep
va FOV rong. Cac thong s thay ddi cdu hinh cua cac diém
14y nét cua timg hinh dnh LF dugc tinh toan trong dai tham
sO tir -0.7 cho t6i 1 nhu trong Bang 2. Dé thay d6i diérm
1y nét cua hinh anh LF, chung ta thay ddi tham s6 ctia do
ddc, goi 1a “slope” ciia hinh anh LF bang LF Toolbox v.0.4
[27]. C6 hai loai lay nét, lay nét tién canh va liy nét hau
canh. Tuy nhién, mot s6 hinh anh LF chi c6 thé 1y nét v6i
tham s6 do dbc bang 0, truong hop ndy, ndi dung birc anh
s& quyét dinh d6 14 birc anh 1iy nét tién canh hay hau canh.

IV. KET QUA VA KIEM THU
A. Phwong phdp thong ké

Dé c6 duge két qua danh gid tryc quan va chinh x4c nhit,
cac phuong phéap thong ké sau day sé dugc sir dung nham
thé hién hiéu ning ciia cac mé hinh danh gia khach quan
cho dir liéu anh LF. Cac phuong phap théng ké gém c6, hé
s6 twong quan cta Kendall (KRCO), hé so tuong quan cua
Spearman (SRCC) [28], h¢ so tuong quan tuyén tinh
Pearson (PLCC) [29], sai s6 tuyét déi trung binh (MAE),
16i binh phwong trung binh (RMSE) [30] va R binh phuong
(R2) [31]. KRCC va SRCC dugc sir dung dé danh gia va
du doan tinh don diéu, trong khi PLCC duogc st dung dé
danh gid d6 chinh xdc cua mo hinh dy doan, MAE va
RMSE duoc str dung dé danh gia tinh 6n dinh ctia mé hinh
du doan va R2 dugc sir dung dé dénh gia chét luong tuong
quan cia mo hinh dy doan.

Chi s6 cho cac phuong phap thong ké dugc xac dinh nhu
sau: hiéu nang dugc coi la t6t néu két qua KRCC, SRCC,
PLCC, R2 c¢6 chi s6 cao va nguoc lai, d6i v6i MAE, RMSE
¢6 chi sb thap, pham vi gia tri ctia cac phuong phap thong
ké duge do tir 0 dén 1.

B. Pdnh gid hiéu nang tong thé dira trén su twong quan
Hinh 5 cho thay kha nang tuong quan ciia 2 phuong phap
danh gia khac quan SSIM va PSNR so v&i diém trung binh
cua c&ch danh gia chu quan MOS trén toan bd dir liéu LF.
Hiéu nang cua cac phwong phap danh gia khach quan duoc
tinh bang R binh phuong véi phuwong phéap thong ké PLCC,
cu thé 1a 87% va 78% twong tmg véi PSNR va SSIM.
Ngoai ra, hiéu ning cia SSIM va PSNR so véi MOS d6i
v6i cac diéu kién khac nhau dugc trinh bay trong Hinh 6,
né thé hién gia tri cia PSNR va SSIM c6 sy trai rong va
thay ddi dbi voi cac dir liéu cia LF. Do d6, diéu nay két
luén rang hai phuwong phap dénh gia khach quan PSNR va
SSIM hién khong phu hop cho st dung d6i véi dit liéu LF,
nhung day ciing 13 co hoi dé phat trién cac mo hinh méi

Hinh. 4. Hinh anh ciia LF sir dung dé danh gid kiém thir, trong dé: a) Bench in Paris, b) Rolex Learning Center, va c) Wheat

Silos
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PSNR versus MOS scores

SSIM versus MOS scores
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Hinh 5. Su twong quan ciia phwong phdp danh gia SSIM va PSNR so véi MOS
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Hinh 6. Sir tirong quan ciia SSIM va PSNR so véi MOS trong cdc diéu kién khéc nhau

phuc vu cho dir liéu LF dya trén cac phuong phap danh
gié trén.

Ngoai ra, hiéu nang cua 2 phuong phap danh gia SSIM
va PSNR dugc so sanh tai Bang 3. Két qua cho thay kha
thti vi, d6 1a véi dit liéu LF thay doi diém nét, thi hiéu ning
ciia PSNR déu cho két qua tot hon so véi SSIM, mac du
SSIM luén duoc danh gia la phuong phap thé hién t6t dbi
v6i thi gide con nguoi. Diéu nay co the giai thich ring, cac
dic trung anh hudng t6i thi giac mat ngudi trong phuong
phap SSIM dugc thiét ké dé danh gia cho cac dir liéu ctua
anh tuy nhién thong thuong, cht khong phuc vu dugce cho

Bdng 3. So sanh hiéu nang giita SSIM va PSNR
doi véi dir liéu LF

Phuong phap Phuong phap danh gia
thng ké PSNR SSIM
KRCC 0.6328 0.5583
SRCC 0.8509 0.7659
PLCC 0.8661 0.7761
RMSE 0.5977 0.7541
MAE 0.4797 0.5690
R2 0.7502 0.6023
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dir liéu anh LF. D4i v6i phuong phap dénh gia PSNR, k§
thuat cia nd don gian chi trir hai anh dé tim diém khac
nhau, nén khong bi anh huéng béi dit liéu thiét ké cho anh
tu nhién thong thuong. Do vdy, PSNR ¢6 thé la diém
nghién ctru khoi dau dé phat trién cac mé hinh danh gia dir
liéu &nh LF thay vi dua trén phuong phap SSIM nhu trudc
day.

C. Ddnh gid hiéu ning dwa trén diéu kién ldy nét

Trong hinh 7, phuong phap danh gia SSIM va PSNR
duoc so sanh dua trén cac diém nét trudce va sau cia dix
liéu LF c6 tén 1a Wheat Silos, Bench in Paris, va Rolex
Learning Center (nhu Hinh 4).

Két qua thé hién cho théy, diéu kién léy nét tai tién
canh (foreground) lu6n cho hiéu nang t6t hon véi didu
kién lay nét hau canh (background) ¢ ca 2 phuong phap
danh gia SSIM hay PSNR. DBiéu nay ching to rang, dir
liéu LF véi cac anh duoc lay nét & tién canh thé hién dir
ligu tot hon nhu: hinh anh rd nét, chii thé ¢6 kich thudce
du 16n, hoac don gidn la xu huédng ngudi xem thich chu
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Hinh 7. Hiéu ndng ciia SSIM va PSNR so véi cdc diém nét truée va nét sau
y nhiing vat thé ¢ gan minh hon. Thém nira, phuong khi 4p dung d€ danh gia dir liéu anh LF, dac biét st dung
phép danh gia PSNR mot lan nira cho thay hiéu nang thé deé danh gia hi¢u nang lay nét tién canh.
hién tot hon SSIM tai b dir li¢u LF nay, thong qua
khoang céch gitra tién canh va hau canh 16n hon nhu thé V. KET LUAN
hl@g tal h}“hdf- 6 1hE duta ra Kt luan i o Bai bao nay trinh by mot danh gia ddy du va chi tiét
ua vao day, ta cd thé dua ra két luan ran uon, XA x , c T . . \
: Y, : &P & v€ hi¢u nang cua hai mo6 hinh danh gid SSIM va PSNR

phap danh gia PSNR sg 1a lya chon tot nhat so véi SSIM dbi voi b6 dit lidu LF, dic biét kha ning thay déi diém
nét ciia bd dir liéu nay. Véi phuong phap xay dung bo dir
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lidu LF dic thi, nhim thu thap két qua danh gia cha quan
day du nhat tir nguoi dung, 228 dir lidu véi cac diém lay
nét va cac diéu kién khac nhau da duoc st dung. Do
chinh x4c cta cac phuong phap danh gid khach quan
dugc so sanh vai diém sé chi quan ing v6i mdi phuong
phép. Hon nita, thong ké sy twong quan va hi¢u nang cua
cac phuong phap vi MOS di duge so sanh va théo luan.
Tir nhitng két qua dénh gia, cho thay phuong phap danh
gid PSNR s& phu hop dé st dung hon SSIM cho bo di
liéu LF.

Duya trén két qua nghién ctru nay, chung toi c6 thé phat
trién thém véi cac mo hinh danh gia khach quan khéc
nhau, nhim dwa ra mot phuong phap danh gia khach
quan t6t nhét sir dung cho b dir liéu LF, dong thoi co
thé xay dung dugc mot mo hinh dy doan chinh xac hon
trong tuong lai.
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NGHIEN ClYU ANH HPONG CUA PIEM LAY NET BOI VOI CAC MO HINH DANH GIA CHAT LUONG ANH

FOCUS POINT BASED EFFECTS ON LIGHT
FIELD IMAGE QUALITY ASSESSMENTS

Abstract: Light Field (LF) image data has attracted
considerable attention in recent years due to its ability to
change focus point after capture and reproduce 3D images.
The process of rendering and displaying on LF often leads
to a loss of image quality, so image quality assessment
methods play an important role in ensuring user
experience. Therefore, for LF image data, finding the most
suitable image quality assessment methods is extremely
necessary. In this paper, we present a first analysis related
to the performance of objective evaluation methods for the
sharpness change characteristics of LF images. The LF
image data used for the evaluation consisted of 228 images
from the EPFL source with two different focus levels
(foreground focus and background focus). The results are
compared with the scores from the subjective assessment
method, to compare the correlation between the objective
assessment methods and the MOS. Two popular objective
assessment methods such as PSNR, SSIM, are tested and
given specific conclusions in this paper.

Keywords: Light Field image, Objective quality
assessment, Light Field coding.
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