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NGHIEN CUU MOT SO KY THUAT NANG CAO CHAT LUQNG ANH VAN BAN

_ Luu Thj Lidu’, D3 Thj Loan,
Dao Thj Hang, Nguyeén Thi Phuong Thanh

Truemg Dai hoc Cong nghé thong tin va Truyén théng — DH Thai Nguyén

TOM TAT

Hinh anh la mOt dang di liéu déng vai Td quan trong trong viéc trao di, xir Iy, luu giir théng tin,

Hign nay nhu cdu luru triy va xir 1y cdc tai liéu, van ban, ban vé& ky |hual

. duéi dang hinh anh scan

14 nhu cau thié yéu. Tuy nhién, cac hinh anh scan thu dugc boi nhiéu Iy do c6 thé bi nhidu, my

nhoe, dirt nét..

. khién viéc thu nhén théng tin va xir ly gap nhléu khé khan. Vi vy viée khic phuc

nhimg nhugc diém cba hinh énh thu nhin duge 1a viéc lam rét cén thiét va quan trong, Trong bai
b4o nay, chang t8i dua ra phuong phap dé khic phuc va nang cao ché lugng anh scan den- trﬂn"
cua cac ban vé k§ thuat, cc tai liéu, gido trinh,...bi dirt nét dya vao cdc phép toan hinh thai hoc.

Tir khoéa: Phép todn hinh thdi; phép co nkj phan (Erosion): phép dan nhj phan (Dilation): phan nir

cdu tric; anh van bin scan; van ban bj xuong cap.

GIOI THIEU

Hinh anh van ban scan den — tring bj xudng
cip (bi dut nét, bi m& nhoe, bj nhibu,...)
khién viéc doc thong tin gap nhiéu khé khan.
D c6 nhidu giai phap duoc dua ra dé khic
phuc cac vén dé nay nhu: phuong phép dai
dién rai rac khéng cuc by (non-local sparse
representation) két hop vai biéu dd histogram
Gradient [8] dé tang cuong va khéi phuc lai
anh ;sir dyng k§ thudt Gradient va ting
cudng d6 tuong phan cia anh dé khir nhiéu
anh [3]; va nhiéu phuong phap khac dugc dé
cép trong cac tai liéu [4][5][6][7]. Trong bai
bao nay chung t6i s& trinh bay phuong phap
khic phyc sur dit nét cho hinh anh vin ban
scan den-tring dua tén cdc phép todn hinh
thai hoc (co — dan —dong-m& 4nh) két hop véi
ky thuit tang d$ tuong phin cho anh
adapthisteq. Két qua thu dugc kha kha quan
duge dénh gid dua trén tiéu chuin SSIM
(10][11) va dugc so sanh véi phép toan khéi
phuc anh trong hinh thai hoc (morphological
reconstruction [12]).

CAC PHEP TOAN HiNH THAI

Phin 16n cdc phép toén hinh thai hoc duoc
dinh nghia tir hai phép toén co ban la phép
toan co anh (Erosion) va giin anh (Dilation).
Yéu t6 quan trong trong cac phép toan nay la

* Tel 01693 151245, Email: lheu@jictu.edu vn

lua chon mét phén r cdu triic 6 hinh dang

phit hop.

Phin tir chu tric

DG6i v6i anh nhj phan, phan tir cdu tric 12 mot

anh c6 kich thudc nho gdm co hai gia trj 0 va

1, cc gia trj bing 0 dugc bd qua trong qud

trinh tinh toan, goi B(i, j) la phan tir chu tric

ciia anh nhi phan va dugc thé hién nhu sau:
B(i, j) € (0

Mot s6 hinh dang cia phén ti cdu tric thudmg

dugce sir dung trén anh nhi phén: dang dudng

theo chiéu ngang va doc, hinh vudng, hinh

ellipse,...

Hinh 1. M6t 56 hinh déng ciia phin nz céu tric

Phép gin nhi phin (Dilation)

Néu A la mét hmh anh va B la phan wr cdu
triic ¢6 tim diém nam trén hinh anh A, khi dé
phép gidn ctia hinh “anh A bdi phin tir cu triic
B c6 thé duge hiéu nhu quy tich cua cac diém
dugce phi boi phan tir cu trac B khi tam diém
cira B di chuyén trén canh cia hinh anh A.
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BEIERH

A®B={weZ'|w=a+bac 4be B) o

MGt vi du vé phép gian trén mdt hinh anh nhj
phén sir dung ph?m tir cau tric dang ma (rdn
vudng 3x3 nhu sau:

Gcecoteragacogey

Hinh 2. Qud trink quét ciia phdn tir cdu tric trén
hinh anh nhj phén irong phép dan
Ung dung:
+Lam 10 ddi twong:

AAA

Doy by

PRe—

+ Cé thé khic phuc céc nét dlrl

O

+C6 thé higu chinh céc 16 hdng

Phép co nhi phian (Erosion)

Ta ciing xét tdp hop 4 va tip hop B (Phin tr

chu triic) trong Z*, thi phép co nhj phin cia

tap hop 4 bai phin tir cdu tric B duoc ki hicu

AOB va viét dudi dang cong thirc nhir sau:
8= {a1(). 2 4) @

Vi B ={b+zbe B},

Phép co nhj phan coa tap ho‘p A bm phin tir
cu tric B la tép hap cée diém z (z ném & tam
diém cia phén ur cu tric B) sao cho B, la tap
con cia 4.

Vny phép co nhj phan cia anh A véi phin ti
chu tric B 1a quy tich cac diém dugc tao ra bai

52

tim didm ciia phin tir cu miac £ 0 tién

trén hinh anh A.

Hinh 3. Qud trinh quél ciia phan i cdu tric trén
hinh énh nhi phdn trong phép co

l’J’ng dung:

+ Erosion ¢6 thé tach cac dbi twong ni nhau

e

+ C6 thé loai bo cac diém dur thira

+C6 thé lam méng déi tugng

AAA

Ongruil magu Ersion by 33
squara struciunng
elamant o

Phép déng — mé anh (Closing-Opening)
Phép m& 4nh va phép déng anh 1a hai phép
todn dugc md réng tir hai phép toan hinh thai
co ban la phép co nhj phén va phép gian nhj
phin. Phép md anh thudng lam tron bién oia
dbi tuomg trong anh, nhu loai bo nhimg phin
nhd ra ¢6 kich thudc nhd. Phép dong anh
ciing twong tw lam tron bién cia dbi tuong
trong anh nhumg nguoc véi phép md. Phép
toan ndy thudng lam hop nhét cac doan gy
hep, lozi bo cac 13 hong nhé va lam ddy céc
khe hé trong chu tuyén.

Phép déng cnh

Véi tip ho'p A la dbi tugng trong anh, B 1
phén tir cau tric. ()13 ky hidu phép doéng anh,

Elmn oy s s
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' Khi d6 phép déng anh cua tip hop A bsi Phin

tir cAu triic B, ki hiéuta (4 * B) xic dinh boi:
AeB=(A®B)eB 3)
Phép mo anh
Vi tap hop A la d6i tugng trong hinh anh vi
B la phn tir cAu triic, (o) 12 ky hiéu cia phép
mé anh giira tip hgp A va phin tir cdu tric B,
phép md& anh duge xac dinh bai cong thirc:
A (©)B=(AeB)B (4)

KY THUAT TANG DO TUONG PHAN
ADAPTHISTEQ
Ky thuat nay thye hién trén cac ving dir liéu
nho (goi 1a céc tile) chir khdng phai 1a toan bd
anh. Db tuong phan cia mdi tile duge ting
cuomg dé luge 48 xam coa mdi viing diu ra
tuong img xAp xi véi luge d& xém theo ly
thuyét (mic dinh 1a phan bé déu). Viéc tang
d6 twong phan c6 thé bj giéi han a8 trénh vige
khuéch dai nhidu cé thé xuit hién trong anh,
chi tiét thuat toan c6 trong tai ligu[13].
PHUGNG PHAP BE XUAT
Ta phédn sy dit nét cua van ban theo 2
chiéu: Chiéu doc va chiéu ngang, dugc md
ta bing hinh bén dudi.

BANG DIEM

Hinh 4. Vin ban bj diit nét theo chicu ngang

SANG DicM

Hinh 5. Van ban b{ ditt nét theo chiéu doc
Ta s& khéc phyc sy dirt nét cia vin ban theo
timg chiéu.
Tur tuomg khdc phuc van ban bj diit nét theo
chiéu ngang:
Bl: Thyc hién phép déng anh theo phin tir
chu tric gitip dan anh theo chidu ngang, khi
ndy cac phin dAu cua chif bi dit theo chidu
ngang sé giao nhau sau khi dugc dan, sau dé
chi s& co lai bing kich thudc ban diu.
B2: Sau khi thdy phin nét dint da ndi lién ta
thuc hién phép m& anh @& loai bé cac phin du
thira trong anh phit sinh tir B1.
Tir tuomg khdc phuc vin bdn bj dit nét theo
chiéu doc: B1: Thyc hién phép déng anh theo

phin tir chu tric gitp dan anh theo chiéu doc,
khi ndy cic phan dAu cta chi¥ bj dint theo
chiéu doc s& giao nhau sau khi dugc dan, sau
d6 chix sé co lai bing kich thudc ban dau.

B2: Sau khi thay phan nét dint da ndi lién ta
thure hién phép mé& anh dé loai bo cac phén du
thira trong anh phat sinh t B1.

Tuy nhién, dé thuc hién cac phép dong, phép
co anh mot cach hi¢u qua nhét ta can xac dinh
kich ¢&, hinh dang cua c4c phén tir cdu tric va
1am ndi bién cac ky tr trong cac dong van
ban. Thudt toan s& trai qua cic budc cu thé
dudi day:

As (amh chrkhac phuc ot ner)

Aven bl \n phan i che
I By dang chd hip 1)

Chuku doc

Tang catng do woug phim cho Ay,

Hinh 6. So 46 thudt toan khdc phuc chir dint nét
Chung t6i da cai dt thir nghiém thudt 104n
trén mét sé anh vin ban scan den — lréng bi
dirt nét, sau d6 ching t3i quan sat bing mét
thudng va dinh gia theo tiéu chuan SSIM thi
théy rﬁng anh sau khi ap dung phuomg phap
dé ra d3 5t hon so véi anh ban diu. Cu thé
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két qua do theo tiéu chudn SSIM [10][11] trén
15 miu anh khi &p dung phuong phap dé ra
va khi 4p dung phép toan khéi phuc anh vai
ciing phan tr cdu tric trong phép déng anh,
nhur sau:

VAn  Vanban  Vin ban Vin ban
ban bi dhirt sau khisir  sau khi sir
goc nét dyng dung phép

phwong toan khoi
phap aéra phye|12]

Miui 09452 0.9652 0.9552

Mdu2  0.8200 0.8319 0.8300

Miu3  0.7872 0.8012 0.7980

Miud 08527 0.8701 0.8601

MiuS  0.8525 0.8537 0.8530

Miu6  0.9008 0.9040 0.9030

Mau7  0.9698 0.9785 0.9705

Maug 08731 0.8842 0.8802

Miu9  0.9047 0.9279 0.9264

Mau10  0.9684 0.9702 0.9697

Maull 08521 0.9081 0.8980

Mau 12  0.8801 0.8872 0.8822

Miu 13 0.8200 0.8610 0.8285

Méu 14 0.9047 0.9106 0.9100

Mdu 1S 09169 0.9173 0.90218

M3t vai hinh anh thyc nghiém

012345

@
Uglzzds5¢67 =N

3
01.23413 89
01234

Hinh 7. dnh cdc chit s6. {a)Anh gdc (b)Anh bj dint

nét (c)Anh sau khi ning cdp sir dung phwong phdp

dé ra (d) Anh sau khi néng cdp str dung phép todn
khoi phuc hinh thau,

abcecde

1)
Ji
oy
~I1
o
l.D

ghiyklmn
opgrstuvxzt jav
(a)
abedeghiy kitwn
cpgrstuv vzt oy
(b)

abcedeghivkliman
epgrstuvxzt

©)
abedeghivklinn
apqrstuvyzt juw
(d)

Hinh 8. Anh cdc chit cdi. (a)Anh goc
(b)Anh by dit nét (c)Anh sau khi ndng cdp st dung
phuong phdp dé ra (d) Anh sau khi ning cdp sie
dung phép todn khoi phuc hinh thai

KET LUAN

Tang cudng chit lugng anh, 1am r& nét hinh
4nh cua nhimg van ban da bj xubng cap 1 viée
lam rht cén thiét, nhit 1a trong mdt s nganh
nghé nhu co khi ché tao, sdn xuét, hoc tap, bdo
chi. Trong bai bao ndy ching toi da dua ra
phuong phép nang cao chét luong anh van ban
scan den-tréng bj dirt nét dua trén co s& cia
cac phép toan hinh thai hoc. Phuong phap cho
thiy rang anh két qua thu dugc da khic phuc
duge phin nao sy dirt né khi 4p dung trén anh
viin ban scan den — tring. Ta hoan toan ¢ thé
4p dung phuong phap niy dé khic phyc sy dirt
nét véi cac hinh anh scan den-tring cia cic
ban vé ky thudt. D& thu dugc anh két qua 1ét
hon nira can quan tim t6i cu tric phdn tir
duge sir dung véa 4p dung thém ky thuat loc
nhiéu cho anh.
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RESEARCH SOME OF THE TECHNIQUES TO IMPROVE QUALlTY OF

DOCUMENT IMAGES

Luu Thi Lieu’, Do Thi Loan,
D2o Thi Hang, Nguyen Thi Phuong Thanh

College of Information and Communication Technology - TNU

The image is a type of data plays has an important role in the exchange, processing and storage of
information. Present demand for storage and processing of materials, documents, technical

drawings ...
scanning may be noise, blur, dashed ...

in the form of scanned images are necessities. However, the obtained images by
makes the acquisition and processing of information are

difficult. So g the defici of the

d image is very necessary and important job

In this paper, we propose a method to fix and improve the quality of scanned images of the black-

white technical drawings, materials, textbooks, ...

were dashed based on morphological operations.

Keywords: morphology. binary erosion, bmary dilation, image scanned documents, degraded

documents
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