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Khoi phuc anh la mét bai toan quan trong trong Ilinh virc xt ly anh va thi giac may tinh, cé
nhiéu ng dung trong giam sat an ninh, y té, va cac hé thdng thi giac théng minh. Gan
day, cac mé hinh hoc sau da dat dwoc nhitng cai thién dang ké trong khéi phuc chét
lwong anh. Trong sb d6, NAFNet 1a mot kién tric méi don gidn va hiéu qua véi thiét ké
loai b ham kich hoat phi tuyén, nham giam do phtrc tap tinh toan va cai thién kha néng
hoi tu. Bai bao nay tap trung danh gia hiéu ning ctia NAFNet véi mét sé6 mé hinh kher me
va khr nhiéu anh tién tién khac nhw DeepDeblur, SRNNet, MPRNet, thwc nghiém trén bo
dir lieu chudn véi cac chi sé danh gia PSNR va SSIM. Két qua cho thdy NAFNet dat hiéu
nang canh tranh, bdo toan chi tiét anh tét va hoi tu nhanh trong qué trinh huén luyén.

NAFNet, khéi phuc anh, khir mé, kht» nhiéu, hoc sau.

Image restoration is a fundamental problem in image processing and computer vision, with
applications in security surveillance, medical imaging, and intelligent vision systems.
Recent deep learning—based approaches have achieved significant improvements. Among
them, NAFNet is a recently proposed architecture that removes nonlinear activation
functions to achieve a simple and efficient design. This paper evaluates the performance
of NAFNet and compares it with several state-of-the-art image restoration models,
including DeepDeblur, SRNNet, and MPRNet, experimental results are obtained on
benchmark datasets using PSNR and SSIM as evaluation metrics. The results indicate
that NAFNet achieves superior restoration quality, preserves fine image details, converges
faster during training, and demonstrates competitive overall performance compared to
existing methods.

NAFNet, Image Restoration, Image Deblurring, Image Denoising, Deep Learning.

1. GIO1 THIEU

Céc phuong phap khoi phuc anh truyén théng
nhu BM3D [1] thuong phu thuoc manh vao
gia dinh thdng ké, khé thich tng trong diéu
kién suy bién phuc tap. Sy phat trién ciia hoc
sdu di mo ra hudng tiép can moi, trong do
nhiing m6 hinh dya trén mang noron tich chap
(CNN) nhu DnCNN [2], UNet [3] da dat hiéu
qua dang ké trong cac bai toan khir nhidu va
khir mo anh. Gan day, cac kién tric tién tién

hon dua trén Transformer, tiéu biéu la
Restormer [4], tiép tuc cai thién chat luong
khoi phuc anh trong cac kich ban suy giam
phirc tap. Tuy nhién, cic mé hinh nay c6 kién
tric phurc tap, s6 luong tham sé 16n va doi hoi
tai nguyén tinh todn cao, diéu nay lam han ché
kha ning tmg dung trong thuc té.

Gan day, NAFNet duoc dé xuit nhu mot
backbone khoéi phuc anh tdi gian, loai bd cac
thanh phan nhu normalization va ham kich
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hoat phi tuyén, nhim hudng t6i thiét ké don
gian nhung van dat hiéu ning canh tranh [5].
Tuy nhién, van con thiéu cac nghién ctru danh
gia doc lap vé hiéu niang cia NAFNet so voi
cac md hinh hoc sau phé bién khac. Do do,
muc tiéu cua bai bdo nay, thyc hién nghién
ctru danh gia va so sanh NAFNet v6i cac mo
hinh DeepDeblur, SRNNet va MPRNet, nham
lam r& wu diém va han ché cua timg phuong
phap trong bai toan khir mo va khir nhidu anh

2. CAC NGHIEN CU’U LIEN QUAN

Céc nghién ctru ban dau vé khoi phuc anh dua
trén hoc sau cha yéu sir dung cac kién trac
CNN truyén théng. ResNet duoc He et al. [6]
gidi thiéu véi co ché két ndi (skip connection)
tat nham cai thién kha ning huan luyén mang
sau va hoc anh xa du (residual learning) gitra
anh suy giam va anh goc. Trong khi d6, UNet
v6i ciu trac encoder—decoder va cac két ndi
skip d6i xtng giup bao toan thong tin khong
gian, Uing dung rdng rai trong cac bai todn
khoi phuc anh. Tuy nhién, cic kién trac nay
con han ché trong viéc xir 1y md khong dong
nhat do thiéu kha ning khai thac ngir canh da
ti 1€ va dai han.

DeepDeblur [7] va SRNNet [8] da chung
minh hiéu qua trong xir Iy md chuyén dong
thong qua kién tric da ti 1& va hoi quy.
MPRNet [9] mé rong hudng tiép cén nay
bang cach thuc hién khoéi phuc anh theo nhiéu
giai doan lién tiép, gitip cai thién chét luong
tai tao nhung dong thoi lam gia ting do phirc
tap tinh toan.

Song song do6, cac moO hinh dya trén
Transformer nhu SwinIR [10] va Restormer
[4] khai thac co ché self-attention dé hoc cac
phu thudc dai han trong anh, dat hi¢u nang
cao trong nhiéu bai toan khoi phuc anh. Tuy
nhién, cic mo6 hinh nay thudng yéu ciu tai
nguyén tinh toan 16n, gay kho khéan cho viéc

trién khai trong cac hé théng thuc té.

Khéac v6i xu hudng gia ting do phirc tap kién
trac, NAFNet dugc thiét ké theo hudéng tdi
gian, tip trung vao cac phép bién doi tuyén
tinh va co ché hoc du (residual learning). Bai
bado nay tap trung danh gia hi€u qua cua cach
tiép can don gian nay, thong qua so sanh thyc
nghiém véi cic md hinh tiéu biéu trén.

3. MO HINH TOAN HOC CUA NAFNET VA
HAM SAI SO

3.1. M6 hinh suy bién anh

Trong nghién ctru nay, muc tiéu la udc lugng
anh gbc khong suy giam X € R tir anh
quan sat bi suy giam Y, trong d6 Y bi anh
hudng boi md chuyén dong, nhidu va cac bién
dang phi tuyén. Qua trinh suy giam duoc mé
hinh héa téng quat nhu sau:

Y =D(X)+N. Trong d6 D(,) la toén tir suy
giam va N biéu dién nhiéu.
3.2. M6 hinh toan hoc cua NAFNet

NAFNet hoc mot anh xa tham sb héa F (,)
nham xép xi dnh goc, X =F(Y;0)véi 0 1a tap
tham s6 ciia mang.

NAFNet st dung kién trac encoder—decoder
d6i xtng, bao gdm céc tang tich chap ban dau,
tiép theo do 1a cac khdi NAFBlock 1am don vi
co ban, day 1a khi chiu trach nhiém hoc 4nh
xa ddc trung: cac phép bién ddi tuyén tinh va
chuan hoa duoc sir dung thay cho cac ham
kich hoat phi tuyén truyén thong, cac két ndi
tat, dugc su dung nham bao toan thong tin.
Toan bd mang hoat dong theo co ché hoc 4anh
xa du (residual learning): Trong d6 G(.) biéu
dién phan du ma mang can hoc, gitp cai thién
d6 6n dinh huin luyén va kha nang hdi tu.
Thiét ké nay gitip mo hinh t6i uu hon va giam
chi phi tinh toan.
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M&i khoi NAFBlock md ta nhw sau:

Pau vao ctia mot NAFBlock 1a tensor dic
trung Z € R™W*¢. Mot NAFBlock bao gom
hai nhanh residual lién tiép, mdi nhanh duoc
thiét ké theo nguyén tic tuyén tinh t6i gian.

Nhanh tht nhit dugc mé ta nhu sau:

Zl=Z+Fl(Z) (1)

trong 6 F(.;) 1a to hop cac phép bién doi
tuyén tinh:

F.(Z)=Conv,,,(DWConv,,, (Conv,,(Z)))  (2)
O day:

» Convlx1 dong vai tro tron kénh

= DWConv3x3 le‘lr depth-\yise convolution
gitp gidm dang ke so tham so

Nhénh residual tht hai tiép tuc tinh chinh dic
trung: Z, =2, +F,(Z,) (3)

Trong do: F,(Z,)=Conv,,((Conv,,(Z,)) (4)

Hai nhanh residual lién tiép cho phép
NAFBIlock hoc cac bién ddi phirc tap trong
khi van giit cAu tric tuyén tinh don gian.Viéc
loai bo chuan hoa va kich hoat phi tuyén gitp
NAFNet tranh hién tugng suy giam bién do
ddc trung, gidm chi phi tinh toan va bd nhg,
dam bao dao ham 6n dinh thong qua cac két
ndi du.

3.3. Ham sai sé

3.3.1. Ham sai sé pixel L, (Mean square error)
Puoc tinh 13 sai s6 binh phuong giita ma tran

pixel cta hinh anh du doan va hinh anh dich
nhung L, khong thé biéu dién hoan toan chat

luong cua qud trinh tai tao [11]. Cong thuc

nhu sau: Lz(i,lgt)=%i(i,lgyt)2 %)

Trong do:

I, : gid tri du dodn;

.. .- gi4 tri thuc té (Ground Truth- GT);

gt,i*
N: tong sb pixel.
3.3.2. Ham sai s6 Gradient Loss (L1) [12]

Do sai s6 cdu trac, tip trung vao bién (edges)
va hudng chuyén dong, gitp bién sic nét hon,
giit chi tiét manh, bang cach so sanh dao ham
(gradient) cua anh, khong so sanh truc tiép
pixel, nham khéc phuc hién tugng anh bi mo
bang cach so sanh gradient gitta anh du doan
va ground truth.

(6)

3.3.3. Ham sai s6 Charbonnier Loss [13]

Lyrea [VT =V,

1

L =2 (115 ) #2210 ()

Giir chi tiét tot hon L2, dao ham 6n dinh gn
0, v6i € rat nho dé dam bao kha vi tai 0

4. KIEN TRUC MANG NAFNET

NAFNet dugc xdy dung theo kién tric
encoder—decoder d6i xtmg, tuong tu UNet,
nhung diém khac biét 1a toan bd khdi tich
chdp truyén théng duoc thay thé bang
NAFBIlock. Viéc st dung NAFBlock giup
giam do phtrc tap tinh toan, ting toc d6 huin
luyén, va van dam bao chét luong phuc hoi
anh cao.

Cic thanh phin chinh:

= Lop Convolution dau tién: Anh dau vao
I 1q c6 kich thuéc H x W x 3 (Height x Width
x Channels) dugc dua qua mot 16p Conv 3x3
dé trich xuét ddc trung co ban. S6 kénh dugc
mé rong tir 3 1én Cy c6 Width bang 64 kénh.
Pay 1a 16p nén tang cho cac ting sau hon.

= Khdi Encoder: Encoder bao gém nhiéu
NAFBlock lién tiép dé khai thac ddc trung.
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Clr sau mot s tdng, md hinh st dung phép
downsampling (giam do phan giai) bang cach
dung Conv 4x4 vdi stride=2. Kich thuéc dac
trung giam mot nira (H/2, W/2) trong khi s6
kénh tang gip doi (C — 2C). Cac dic trung &
timg mirc cua encoder s& duoc luu dé ghép
nbi véi decoder theo dang skip-connection.

= Khdi Bottleneck: Py 1a tang co do triru
tuong cao nhét, giit dic trung toan cuc cia
anh. Nhiéu NAFBlock duoc xép chong tai day
dé xir Iy cdu trac anh phuc tap, loai bé nhiéu,
va hoc biéu dién quan hé gitta cac ving anh.

= Khéi Decoder: St dung cac phép
upsampling (ting d6 phan giai) dé khoi phuc
kich thudc khong gian. Mdi tang decoder sé
cong dic trung tr encoder cung muc, khoi
phuc chi tiét bi mét. Diéu nay giup anh sau tai
tao gilt dugc ca thong tin toan cuc 13n chi tiét
cuc bo.

= Lép Conv cudi: Sau qua trinh khoi phuc,
dic trung dua qua Conv 3x3 dé du doan phan
du (I Residuar). Anh dau ra dd duoc khéi phuc
I sr dugc tinh bang cach cong phan du nay
voi anh dau vao (I_SR = I_LQ + I_Residual)-
Phuong phap hoc phan du gitp mé hinh tap
trung vao viéc hoc sy khac biét (nhidu/mo)
thay vi hoc lai toan b btrc anh, giup on dinh
va tang tde d0 hoi tu.

\_ NAFBlock _J
Hinh 1. Kién trac mang NAFNet

5. THU'C NGHIEM VA BDANH GIA
5.1. B6 dir liéu

Céc thi nghiém dugc thuc hién trén cac bd dix
liéu chudn nhim danh gia hiéu qua cia mod
hinh trong hai bai toan khoi phuc anh: khir mo
va khtr nhidu. Dbi voi khir mo, ching toi st
dung bo dit liéu GoPro [14], gébm 3.214 cip
anh mo - sic nét dugc téng hop tir video thuc
té, voi do phan giai 1280x720, bao quat nhiéu
bbi canh khac nhau: canh trong nha, ngoai troi
va cac diéu kién chiéu sang da dang. Trong
mdi cip: anh sic nét duoc xem nhu ground
truth, anh mo dugc tao ra do chuyén dong cua
camera hodc dbi tugng.

Déi voi khir nhidu, cac thi nghiém duoc tién
hanh trén bg ditr liéu SIDD [15] (Smartphone
Image Denoising Dataset). Ching t61 str dung
phién ban SIDD Medium, gdm 320 cip anh
nhiéu - sach, khong gian mau RGB, duoc
chup tir nhiéu thiét bi smartphone khac nhau
dudi cac diéu kién chup da dang. Anh ground
truth duge tao bang cach trung binh nhiéu lan
chup lién tiép. Hiéu nang khoi phuc anh dugc
danh gia bang cac chi s PSNR va SSIM.

5.2. Tién xt ly dir liéu

Déi v6i cd hai b dit li€u, tat ca cac anh dugce
chuyén sang khong gian mau RGB va chuan
hoa vé khoang [0,1][0,1][0,1] bing cach chia
cho 255, ph hop véi thiét 1ap dau vao va co
ché Layer Normalization trong NAFNet.

= Bai toan khtr mo trén bd dir liéu GoPro,
cac anh c6 do phan giai 1280x720 dugc cat
thanh cac patch kich thudc 256x256 nham
giam chi phi b nhd va ting sé lwong mau
huan luyén. Céc cip patch mo - sic nét duoc
can chinh chinh x4c dé dam bao anh xa dau
vao - dau ra trong qua trinh hoc.

* Bai toan khir nhiéu trén b¢ dit liéu SIDD,
cac cdp anh nhiéu - sach dugc xu Iy chuin hoa
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va cét patch, dong thoi ap dung cac phép data
augmentation chuan ciia NAFNet, bao gdm lat
va xoay anh theo cac goc cb dinh. Cac patch
sau tién xir Iy dugc t6 chirc thanh mini-batch
v6i kich thuée tir 16 dén 32.

5.3. Thiét 1ap huan luyén

a) Anh nhiéu b) Anh sau khir nhiéu

Hinh 2. Két qua huan luyén anh
Huén luyén NAFNet gdm céac budc tir chuan
bi dit liéu, khoi tao tham sd, tinh toan ham
mat mét cho dén cap nhat trong sd. Muc tiéu
la khoi phyc anh I gg gan gidng v4i anh gdc
I Gr.
M3 gia: Qua trinh huan luyén
Piu vao: Anh géc - GT, va anh mo hoac anh
nhiéu.
Piu ra: Mo hinh khir mo hodc khur nhiéu
dugc huan luyén, va anh da duoc xur 1y khur
mo hodc khir nhiéu.
Cac buéc chi tiét:
a. Khéi tao mé hinh: Mang NAFNet duoc
khoi tao v6i tham sb ngiu nhién 0. Siéu tham
s6 can thiét bao gém batch size, s epoch,
learning rate, hé sb A. BO toi wu s dung la
AdamW thay Adam truyén thdng. AdamW
gitip dam bao qua trinh huan luyén 6n dinh

hon va dat hi¢u nang cao hon cho cic tac vu
khoi phuc anh

b. Vong lip huén luyén:

For epoch =1 to epoch_max do:
For moi batch dit liéu (I_GT, I_LQ):

# Budc 1: Sinh anh du doan
I pred = NAFNet(I LQ; 0)
# Budc 2: Tinh toan ham méat mat

Ly =3 2[00+ (e =107)

Loss, .., =0.1L

total char

# Budc 3: Cap nhat tham s6 bang Gradient
Descent
Onew «— Update(Oo1d, VLOSStoral, My, Vi, A)
End
# Buéc 4: Danh gida md hinh
Tinh PSNR, SSIM trén tap kiém tra, luu lai
trong s tot nhat

End

c. Sau mdi epoch, chi s6 PSNR, SSIM duoc
tinh trén tap kiém tra. Mo hinh dat gia tri cao
nhit s& duoc luu lai dé sir dung.

6. KET QUA VA THAO LUAN

Thyce nghiém huén luyén NAFNet trén hai b
dir liéu chuan GoPro va SIDD, s6 epoch 52
(twong duong voi 450.000 iteration), batch
size 4, learning rate=2e—4. Hi¢u ndng cua
cac mo hinh dugc danh gia bang hai chi s6
pho bién: PSNR (Peak Signal-to-Noise Ratio),
SSIM (Structural Similarity Index), phan &anh
lan luot mirc do phuc hdi tin hiéu va kha nang
bao toan cau tric anh.

= PSNR: Do luong do tuong phan gilra tin
hiéu gbc va tin hiéu bi suy giam, thudng st
dung dé danh gia chat luong anh. Gia tri
PSNR cao dong nghia véi viéc anh tai tao co
d6 méo thip so voi anh gbe. Theo ddi PSNR
theo thot gian giup danh gia qué trinh hoc cua
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mo hinh, néu PSNR ting, diéu d6 c6 nghia mo
hinh dang dan cai thién chét luong anh dau ra.
Nguoc lai, co thé mé hinh dang gip van dé
trong viéc tai tao chi tiét anh.

= SSIM: Po ludng d6 trong déng vé mit cdu
tric. Theo ddi SSIM theo thoi gian giup danh
gia chit luong anh dau ra ciia mo hinh. Néu
SSIM ting theo thoi gian, diéu dé cho thiy
mod hinh dang dan cai thién kha nang tai tao,
hinh anh gan giéng vé6i anh gbc hon. Nguoc
lai, mo6 hinh dang gap kho khan trong vi¢e gitr
lai cac dic trung quan trong cua hinh anh.

Bang 1. So sanh PSNR/SSIM trén anh mo

M0 hinh PSNR(dB) SSIM
DeepDeblur 29.08 0.914
SRNNet 30.26 0.934
MPRNet 32.66 0.959
NAFNet 30.65 0.938

Bang 1 tong hop két qua so sanh PSNR va
SSIM ciia NAFNet véi mot s6 mo hinh khi
mo tiéu bicu trén bd dit liéu GoPro.

Két qua cho thidy NAFNet dat 30.65 dB PSNR
va 0.938 SSIM, vuot trd1 hon cac phuong
phap tién nhiém nhu DeepDeblur (29.08 dB /
0.914) va SRNNet (30.26 dB /0.934). Piéu
nay thé hién kién trac phi tuyén don gian cua
NAFNet van c6 kha ning khai thac hiéu qua
dic trung khong gian, cai thién chét luong anh
so v61 cac mo hinh end-to-end va recurrent
truyén thong.

So v6i MPRNet, mé hinh da tang dat két qua
cao nhat (32.66 dB / 0.959), NAFNet co higu
ning thap hon vé mat dinh luong. Tuy nhién,
can luu ¥ rang MPRNet sir dung kién trac
phuc tap véi chi phi tinh toan 1on, trong khi
NAFNet chi dugc huan luyén va trién khai
trén mot GPU, cho thay su can bang hop 1y
gitra hi€éu nang va do phtrc tap mo hinh.

Bang 2. So sanh PSNR/SSIM trén anh nhiéu

Mo hinh PSNR(dB) SSIM
MPRNet 39.71 0.958
DnCnn 38.85 0.954
Restormer 40.02 0.96
NAFNet 39.64 0.9119

Bang 2 tong hop két qua khir nhidu anh trén
bd dir li¢u SIDD.

NAFNet dat 39.64 dB PSNR, cho thiy hiéu
nang canh tranh so v4i cdc md hinh hoc sau
chuyén biét cho khir nhiéu nhu DnCNN
(38.85 dB) va MPRNet (39.71 dB).

So voi1 Restormer, mo hinh Transformer dat
PSNR cao nhét (40.02 dB), NAFNet c6 két
qua thap hon mdt mic nho. Tuy nhién, chi sb
SSIM ctua NAFNet thap hon dang ké, phan
anh su khéc biét trong kha ning bao toan cau
trac tinh vi khi xtr Iy nhidu phuc tap. Diéu nay
cho thiy NAFNet, vai kién trac don gian va
khoéng sir dung co ché attention toan cuc, van
dat hiéu nang phuc hoi tin hiéu tét nhung con
han ché trong viéc mo hinh hoa mbi quan hé
dai han gitra cac vung anh trong bai toan khu
nhiéu.

Quan sat Hinh 3, ngay tir nhiing vong lap dau
tién, NAFNet co diém xuat phat PSNR cao
nhit (khoang 26.5 dB) so voi MPRNet va
SRNNet. Piéu nay cho thdy mé hinh c6 kha
nang hoc cac dac trung hinh anh rat nhanh &
giai doan dau. Trong nhiing vong lip tiép
theo, NAFNet duy tri da ting 6n dinh, khong
ghi nhan cac dao dong 16n, diéu nay chung t6
kha ning t6i wu hoa hiéu qua va nhat quan.
Trong nhitng vong lap cubi, mic du MPRNet
vuot 1én din dau sau khoang 100.000
iterations va dat mirc cao nhat (xap xi 33 dB),
nhung NAFNet van giit vi tri 6n dinh ¢ mirc
khoang 30 dB, tuong duong véi SRNNet.
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Bi€u dd twong quan toc d6 hoi tu ciia mdt s6 md hinh khir mé&
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Hinh 4. Biéu dd twong quan héi tu giiva NAFNet va mét s mé hinh khir nhiéu

Trong tac vu khtr nhiéu (hinh 4), NAFNet thé
hién wu thé tuyét d6i vé chat luong hinh anh,
NAFNet bét dau véi mirc PSNR cao vuot troi
(khoang 38.5 dB) so v61 hai md hinh con lai.
Sau d6, NAFNet duy tri vi tri din dau trong
sudt qué trinh huén luyén. Trong khi MPRNet
can nhiéu thoi gian dé bat kip va DnCNN,
dimg lai & mic PSNR thép hon (khoang 38.8
dB), NAFNet tiém can murc 40 dB. NAFNet
dat dén diém hoi tu (noi dd thi ndm ngang) rat
nhanh, cho théy hi€u qua tinh toan cao va kha
nang xtr 1y nhidu tot.

Nhu vy qua 2 d6 thi khir mo va khir nhiéu,
thé hién NAFNet hoat dong tdt trén ca hai tac
vu khéi phuc anh (khir mo va khir nhiéu).

Trong cé hai truong hop, NAFNet thuong bt
dau voi mirc PSNR cao hon cac dbi tha, gitp
giam bét thoi gian huan luyén can thiét dé dat
duoc két qua chép nhan dugc. NAFNet dac
biét manh trong viéc khur nhiéu, mang lai chi
s6 PSNR cao nhit va do 6n dinh vuot trdi so
v6i cac kién tric truyén théng nhu DnCNN
hay mo hinh phtrc tap nhu MPRNet.

7. KET LUAN

Bai bao da trinh bay mot nghién ctru danh gia
thuc nghiém moé hinh NAFNet trong bai toan
khir mo va khtr nhiéu anh, dya trén cac bo dix
liéu chuan va nhiing chi s danh gia duoc st
dung phd bién trong linh vuc khéi phuc anh.
Tir cac két qua thuc nghiém, c6 thé nhan thay
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rﬁng NAFNet dat hi¢u nang 6n dinh va canh
tranh trén ca khir mo va khtr nhiéu anh. Mic
du khong luon dat két qua cao nhét vé mit
dinh lugng, nhung mé hinh thé hién wu thé rd
rét vé toc do hoi tu va tinh 6n dinh trong sudt
qué trinh huan luyén.

Thong qua so sanh vdi cac md hinh hoc sau
tiéu biéu nhu DeepDeblur, SRNNet, MPRNet,
DnCNN va Restormer, két qua thyc nghiém
cho théy NAFNet dat hi¢u ndng canh tranh vé
ca PSNR va chét luong thi giac, dong thoi duy
tri dugc sy On dinh va hiéu qua nho kién trac

don gian. Nghién ctru nay lam rd tiém ning
cua NAFNet trong vi¢c dong vai trdo nhu mot
md hinh nén tang dang tin cdy cho cac bai
toan khoi phyc anh trong méi truong thuc té.

Trong tuong lai, nghién ctru s€ dugc mo rong
theo huong danh gid NAFNet trén cac kich
ban suy giam anh phuc tap. Pong thoi nhém
s& khao sat cac bién thé tdi wu cia NAFNet
nham phuc vu cac tmg dung thuc tién chuyén
sdu nhu siéu phan giai anh va cai thi¢n anh
trong diéu kién 4nh sang yéu.
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