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ANH SO

A NEURAL NETWORK ENHANCES THE CONTRAST
OF DIGITAL IMAGES
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TOM TAT

Tang cwong murc tmmgphan ciia anh s6 cé thé img dung cho phuc ché va heu triv cung nhuw
phat hién va phan doan doi tiwong. Do do, bai bdo nay trinh bay mét mé hinh mang hudn luyen
nham cdi thién chat lwong hinh dnh t6i mau cé dal mic xam hep. Két qua thir nghiém trén tdp kiém
thir cho ty Ié tin hiéu trén tap am la twong doi dn twong, xdp xi 32.5 dB. Mdt khéc, mé hinh mang
nay cé nhitng wu thé nhat dinh khi so sanh véi phirong phdp xir 1y trén biéu do tan sudt mirc xam va
mot mo hinh mang hoc khac da dwoc cong bé trude do.

Tir khéa: Ma hoa tw dong; Sai s6 tuyét doi; Ty Ié tin hiéu trén tap am; Suy thodi.
ABSTRACT

Enhancing the contrast of digital images can be applied to restoration and storage, as well
as object detection and segmentation. Therefore, this paper presents a training network model to
improve the quality of dark images with a narrow gray level range. The test results on the test set
show a relatively impressive signal-to-noise ratio, approximately 32.5 dB. On the other hand, this
network model has certain advantages when compared with the gray-level frequency histogram
processing method and another previously published network model.
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1. GIOI THIEU

Hinh 4nh thu nhan trong cudc song
khong phai luén cho chat lugng tot. Nhiing
buc anh dugc chup quét tir sach cii cho tong
mau ngheéo nan vi dai mic sdng han ché. Mot
truong hop khac 1a khi nguoi ding mudn phuc
ché anh cii sau nhiéu ndm hodc rtra anh tir phim
am ban khong duogc bao quan trong diéu kién
tiéu chuan. Van dé nay nay sinh tng dung thuc
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té d6 1a cai thién hinh anh cho luu trit tai ban,
hodc tao ra nhitng buc anh nhu vira méi chup.
Hon ntra, trong linh vuc hoc sau, cai thi¢n do
twong phan con ho trg cho bai toan phat hién
d6i twong va phan doan.

K§ thuat phd bién [1] dé ting cuong
muc tuong phan dya trén cac thao tac xu ly
trén biéu d6 murc xam. Giai thuat cin bang biéu

dd thich tmg gi6i han do tuong phan [2] ciing ¥
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12 mot dai dién dién hinh. Uu diém cta hudng
tiép can truyén thong 1a khong can dir liéu hoc
va tinh toan nhanh nhung c6 thé cho anh dau
ra v6i chat lugng rat cao. Tuy vay, cac k¥ thuat
trén khong dem dén hiéu qua tuong ximg néu
nhitng hinh anh da c6 suy giam dong thoi cac
dac trung cuong do va muc bao hoa.

Phuong phap huan luyén dua trén cac
mo hinh hoc sau doi hoi dir li¢u phu hop va chi
phi tinh toan rat 1on. Dé khéc phuc van dé do,
gan day c6 mot hudng giai quyét [3] két hop
mang hoc véi ki thuat xtr 1y anh truyén théng
dé tu huén luyén tap anh dau vao c6 muirc xam
thip, nho d6 giam bét mot nira khoi luong dir
liéu dao tao.

Bai bao nay dé xuit mot mé hinh ma
hoéa ty dong (auto-encoder [9]) dao tao trén
mot tap dit liéu chira cac cap hinh anh c6 muc
turong phan thip va cao. Nhimng anh t6i mau c6
dai mic xam hep dugc san sinh dya trén diéu
chinh giam cuong dg sang va mirc bao hoa. Mo
hinh dugc thtr nghiém va cho sai s6 tuyét ddi
[11] nho cling nhu ty I¢ tin hi¢u trén tap am
[10] twong ddi cao, PSNR téng thé ¢& 32.5 dB.
Két qua nay tt hon néu so sanh voi viée xir Iy
trén biéu d6 tan suat mirc xam va mot mo hinh
mang ap dung giai phap két hop néu trén.

2. MO HINH THU NGHIEM VA SO SANH
2.1. M6 hinh mang auto-encoder

Tuy theo ing dung cu thé ma kién tric
ctia m6 hinh mang huan luyén sé& tiiy bién khac
nhau, nhung cdc m6 hinh hoc sau luén chira
c4c tng co s& [5] cua mang no ron nhan chap.
Trong khi mé hinh tao sinh [7, 8] chu yéu ding
dé san sinh hinh anh chira ndi dung mdéi trén co
s¢ dir li¢u cho trudce va tir khoa goi y, thi mo
hinh ma hoa ty dong &p dung cho cac ung dung

phuc ché hay cai thién anh. Piém tuong dong
gifra cac mo hinh trén l1a dau vao va dau ra cua
mang déu nhan va san sinh dir li¢u anh.
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Hinh 1. Kién triic tong quan mang ma héa tw dong.

Hinh anh trong hinh 1 cho biéu dién
tong quan nhung khong hoan toan gidng ciu
truc cia mo hinh mang dugc thir nghiém. Thuc
té, kh6i ma hoa chira 3 tang convolutional va 3
tang spooling co trat tu xen k&, twong tu thé cho
3 tang convolutional va 3 tAng upsampling cua
khéi giai ma. Cac tAng nhan chap trong mdi khéi
nay co tir 64 t61 256 ma tran loc kich thudce 3x3,
khéi luu trir dir lidu tho (gitta khdi ma hoa va
gidi ma) chi chira 32 ma tran loc. Té1 nay, mac
du dd c6 nhiéu cai tién cho mang nhan chap
nhung qué trinh huén luyén ctia mang no ron
nhin chung luén di kém sai s6 tinh toan. Nham
loai trir suy thoai huan luyén, khdi giai mi c6
thém nhirng két ndi can thiét (skip connection
[6]) ctia mang Resnet. M6 hinh ciing diéu chinh
khic phuc overfitting [12] cung véi giai thuat
Adam [4] ti uu d6 chinh xéc.

2.2. Thir nghiém

Tap dir liéu thir nghiém gdém 12000
cap anh (24 bit mau theo phan giai 192x192,
va dugc luu trir theo dinh dang khong mat dir
lidu) c6 twong phan thip va cao twong tng, co
thé tai tr dia chi “https://www.kaggle.com/
datasets/tuandat/archive”. Nhitng hinh anh c6
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mirc twong phan thip dugc san sinh sau khi
suy giam dong thoi cuong dd va muc bao hoa
trén h¢ mau HSV. Tép dir liéu duoc chia thanh
tap huén luyén va tap kiém thir theo ty 1€ 2:1.
Trong do, tap kiém thir gdm co dit lidu kiém
thtr xdc nhan (validation data) trong qua trinh
huén luyén va dir licu kiém thir doc 1ap (test
data) sau hudn luyén, véi ty 1& 1:3.

Két qua thir nghiém cho thay khong nay
sinh van dé overfitting vi do léch PSNR tong
thé giita tdp huan luyén va tap kiém thir xac
nhén it hon 2.5 dB. Bén canh do, sai sd tuyét
dbi tong thé (Loss) trén tap huin luyén va tap
kiém thir doc 1ap xap xi nhau. Mit khac, tién
trinh dao tao ciing khong bt gip tinh hudng
suy thoai, d6 chinh xac ty 1é thuan véi sd luong
vong hoc. Hinh 2 biéu dién xu hudng cta Loss
va PSNR trong 50 vong lap trén tap huan luyén.

. ]

Hinh 3. Minh hoa thw nghiém dua trén mang ma
hoa ty dong.
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Bdng 1. Loss va PSNR trén tdp hudn luyén va kiém
thir doc lap.

Tap huén luyén Tap kiém thir doc 1ap
Loss PSNR Loss PSNR
43 33.0 4.4 325

O hinh 3, theo cac cdt tir trai qua phai,
lan luot chira anh mau tdi, anh sau cai thién va
anh c6 dai mic sang cao. Theo chi s6 PSNR
trén tp nay (Bang 1) tuy khong xuit sic nhung
kha cao. Tir quan sat thuc, anh duoc bao ton rat
t6t cac chi tiét va dai mirc xam, gan giéng anh
chup & diéu kién 1y tuong.

2.3. So sanh

Dé c6 danh gia khach quan vé hiéu qua
cua mang auto-encoder nay, thir nghiém so
sanh mo hinh v61 mot giai thuét twong phan ty
dong cai dat boi thu vién 1ap trinh Pillow va
mot mang hoc két hop, cung tién hanh trén tap
dir liéu da cho.

Giai thuat tuong phan ty dong thyc hién
tinh tan sudt ctia cac mirc xam trong anh. Tiép
theo, n6 anh xa cac muc xam trd lai hinh anh
két qua. Phép anh xa cho hinh anh can théa man
muc tiéu: nhiing diém anh ndi bat s€ sang hon,
con nhitng diém anh t6i mau s& t6i hon. Nham
bao ton céc chi tiét trong birc anh thi giai thuat
chuyén doi tir anh méau 24 bit sang anh xam 8 bit
trude khi tién hanh cac bién doi xir Iy anh. K¥
thuat nay cho két qua PSNR rét cao trén hinh
anh suy gidm cuong do sang hodc do bao hoa
nhung lai khong cho hidu qua tdi wu trén tap dir
liéu thir nghiém doc 1ap, PSNR xép xi 25.0 dB.

Hinh 4. Minh hoa thir nghiém dua trén twong phdn

tw dong va mé hinh hoc két hop.
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Bdng 2. PSNR cua gidi thudt va cac mang hoc.

Twong phan Mang hoc Mang hoc
tw dong két hop Auto-encoder
25.0 20.0 325

Hudng két hop giita mo hinh mang hoc
va cac phép loc sb chi tiép nhan dir liéu anh
mau t6i c6 dai mire sang hep. Khong tham chiéu
t1 tap hinh anh c6 muc sang tiéu chuin, mang
thyc hién qua trinh ty dao tao dé diéu chinh
dd 1éch mau tiém an, do léch gitta cuong do
x4m trung binh ctia mdi viing cuc bd va ngudng
chon trudce, bao toan sy tron min cling nhu sy
trong phan mau. Do d6, udc lugng tén thit
khong dua theo sai s6 tuyét doi. Tién trinh dao
tao trén dit liéu hudn luyén da dan toi suy thodi
sau vai vong lap, ton that udc luong khong co
diéu chinh dang ké, két qua 1a gia tri PSNR trén
tap thu nghiém ddc 1ap khoang 20.0 dB.

Trong hinh 4, c4c hinh anh theo tht tu
gdém c6: anh mau tdi, anh cai thién véi tuong
phén tu dong, anh cai thién bﬁng mang hoc két
hop, va anh c6 tuong phan cao. C6 thé thdy hinh
énh duoc tang cuong theo nhitng k¥ thuat nay
van giit dugc chi tiét bién nhung d¢ sang ciing
nhu mau sic cua anh cai thién khong giéng
dugc anh ban dau c6 twong phan cao. Ciing
tir nhitng thir nghiém lién quan, nhan thiy mo
hinh mang huan luyén két hop cﬁn c6 phan giai
hinh anh phu hop va tap tham sO nhu ham kich
hoat hoéc ma tran loc s6 twong ting véi moi tap
dir liéu cu thé.

3. KET LUAN

Bai bao da néu mot mo hinh ma hoa tu
dong va thir nghiém két qua tang cudng trén mot
tap dit liéu chira hinh anh da suy gidam cuong
d6 va muc bdo hoa. Mang huan luyén cta mo
hinh cho PSNR khéng that xuét sic nhung rat
an tuong va hinh anh tang cuong duoc cai thién
13 rét. So voi ki thuat xir Iy anh s6 truyén théng

cling nhu mang hoc két hgp, mé hinh can nhiéu
dir liéu huan luyén va thoi gian tinh toan nhung
khong doi hoi hiéu biét sau ddi véi dic trung
mau sic va c6 thé thich nghi v6i nhiéu tap dir
li¢u dao tao cai thién hoac phuc ché anh. Hon
nita, m6 hinh nay con hd tro duoc cho cac bai
toan phat hién va phan doan d6i tuong.
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