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TOM T A T 
Hinh anh la m0t dang diJ Ii6u dong vai tro quan trong trong viec trao doi, xir ly, luu gift thfing tin. 
Hi?n nay nhu cau luu trQ v^ xii ly c4c tai lieu, van ban, ban vg ky thuSt,... dudi dang hinh anh scan 
1̂  nhu ciu thilt yeu. Tuy nhien, cdc hinh anh scan thu dugc boi nhilu ly do c6 thi hi nhilu, md 
nh6e, ddt net,.. khifin vi |c thu nhan thSng tin v^ xii ly gap nhieu kh6 khan. Vi vay viec khic phuc 
nhihig nhugc diem ciia hinh anh thu nhan dugc la viec lam rat can thilt v i quan trong. Trong bai 
bdo nay, chiing toi dua ra phuong phap dl khic phuc yk nang cao chit luong anh scan den-tring 
ciia cac ban vS ky thuat, cac tai lifiu, giao trinh,...bi dutn^t dua vio cdc phep toan hinh thai hpc. 
Tir kh6a: Phep todn hinh thdi; phep co nhiphdn (Erosion): phep dan nhi phan (Dilation); phdn tu 
cdu triic; dnh van bdn scan; van bdn bi xudng cap. 

GIOI THIEU 

Hinh anh van ban scan den - trang bj xuong 
cap (bi dut net, bi md nhoe, bj nhieu,...) 
khien viec dgc thdng tin gap nhieu kho khan. 
Da cd nhieu giai phap dugc dua ra de khac 
phuc cac van de nay nhu: phuong phap dai 
dien rai rac khong cue bg (non-local sparse 
representation) kit hop vdi bieu d6 histogram 
Gradient [8] de tang cudng va khoi phuc lai 
anh ;sir dyng ky thuat Gradient va tang 
cudng do tuong phan cua anh de khii nhieu 
anh [3]; va nhieu phucmg phap khac dugc de 
cap trong cac tai lieu [4][5][6][7]. Trong bai 
bao nay chiing toi se trinh bay phuong phap 
khac phuc su dirt net cho hinh anh van ban 
scan den-trang dua tren cac phep toan hinh 
thai hgc (co - dan -dong-md anh) ket hgp vdi 
ky thuat tang do tuong phan cho anh 
adapthisteq. Kit qua thu dugc kha kha quan 
dugc danh gia dua tren tieu chuan SSIM 
[10][11] va dugc so sanh vdi phep toan khoi 
phuc anh trong hinh thai hgc (morphological 
reconstruction [12]). 
CAC PHEP TOAN HINH THAI 
Phin Idn cac phep toan hinh thai hgc dugc 
djnh nghTa tii hai phep toan co ban la phep 
toan CO anh (Erosion) va gian anh (Dilation). 
YIU td quan trgng trong cac phep toan nay la 

lua chgn mdt phSn tu cau true co hinh dang 
phii hgp. 

Phan tir cau true 

Doi vdi anh nhj phan, phan tir cau true la mdt 
anh cd kich thudc nhd gdm cd hai gia tri 0 va 
1, cac gia tri bang 0 dugc bo qua trong qua 
trinh tinh toan, ggi B(i, j) la phin tOr ciu tnic 
ciia anh nhi phan va dugc th6 hien nhu sau: 

BCiJ) e (0) 

Mdt sd hinh dang cua phan tu cau true thudng 
dugc sir dung tren anh nhi phan: dang dudng 
theo chieu ngang va dgc, hinh vudng, hinh 
ellipse,... 
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Hinh I. Mdt so hinh ddng cua phan lu cdu true 

Phep gian nhi phan (Dilation) 

NIU A la mgt hinh anh va B la phin tii ciu 
true CO tam diem nam'tren hinh anh A, khi do 
phep gian cua hinh anh A bdi phan tu cau tnic 
B CO the dugc hieu nhu quy tich ciia cac dilm 
dugc phu bdi phin tu ciu tr6c B khi tam dilm 
cuaB di chuyen tren canh cua hinh anh A. 
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\weZ^\w = a+b,a&A,bGB\ tam diem cua phan tu cau triic 1̂  
^'^ tren hinh anh A. 

Mgt vi dy vl phep gian tren mgt hinh anh nhi 
phan su dyng phan til- cau true dang ma trSn 
vu6ng3x3 nhu sau: 

t:51-55 

..inh tien 

Hinh 2. Qud trinh quit cua phdn td cdu true trin 
hinh dnh nhiphdn trong phep dan 

Ung dung: 
+ Lam to doi tuong: 

A A A 
+ Co thi khac phuc cac net dirt 

o o 
+ Cd the hieu chinh cac Id hong 

Phep CO nhi phan (Erosion) 

Ta cung xet tip hgp A va tSp hgp B (Phin til: 

ciu tnic) trong t.^, thi phep co nhj phan cua 

tap hgp A bdi phin td ciu tnic B dugc ki hieu 

AQB va vilt dudi dang cdng thdc nhu sau: 

Vdi B,_={b + z,b&B}, 

Phep CO nhi phan cua tap hgp A bdi phin tir 
cau true B la tap hgp cac dilm z (z nim d tam 
diem Ciia phin tu ciu tnic B) sao cho B^ la tap 
con cua .,4. 

Vay phep co nhj phan cua anh A vdi phin tu 
cau tnic B la quy tich cac diem dugc tao ra bdi 

(2) 

A 

Hin h 3. Qud trinh quit cua phdn tic cdu true tren 
hinh dnh nhiphdn trong phep co 

U'ng dung: 
+ Erosion cd thi tach cac ddi tugng ndi nhau 

/ 
+ Co the loai bd cac diem du thira 

+ Cd the lam mdng ddi tuong 

A A A 
Phep dong - md anh (Closing-Opening) 
Phep md anh va phep ddng anh la hai phep 
toan dugc md rgng tur hai phep toan hinh thai 
CO ban la phep co nhi phan va phep gian nhi 
phan. Phep md anh thudng lam tran bien ciia 
doi tugng trong anh, nhu lo^i bd nhimg phin 
nhd ra cd kich thudc nhd. Phep ddng anh 
cung tuang tu lam tron bien ciia ddi tuqmg 
trong anh nhung ngugc vdi phep md. Phep 
toan nay thudng lam hgp nhat cac doan gSy 
hep, loai bd cac Id hdng nhd va lam diy cac 
khe hd trong chu tuyen. 
Phep dong anh 

Vdi tap hgp A la ddi tugng trong anh, B la 
phin tir ciu true. (•)la ky hieu phep ddng anh. 
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' Khi dd phep ddng anh ciia tap hgp A bdi Phan 
tu ciu true B, ki hieu la < '̂  ' ^ *, xac dinh bdi: 

A«B=(A©B)eB (3) 

Phep md dnh 
Vdi tap hgp A la doi tugng trong hinh anh va 
B la phan tir cau tnic, (o) la ky hieu cua phep 
md anh giUa tap hgp A va phin tir cau triic B, 
phep md anh dugc xac dinh bdi cong thuc: 

A (o)B = (AeB)©B (4) 
KY THUAT TANG DO TUONG PHAN 
ADAPTHISTEQ 
Ky thuSt nay thuc hien tren cac viing dir lieu 
nho (ggi la cac tile) chijr khdng phai la toan bg 
anh. Do tuong phan cua m6i tile dugc tang 
cudng de luge dd xam ciia moi vimg dau ra 
tuong dng xap xi vdi luge do xam theo ly 
thuy6t (mac dinh la phan bd deu). Viec tang 
dg tuong phan c6 the bi gidi han de tranh viec 
khuech dai nhieu cd the xuat hi^n trong anh, 
chi tiet thuat toan co trong tai lieu[13]. 
PHUONG PHAP DE XuAT 
Ta phSn sir dirt net ciia van ban theo 2 
chieu: Chieu doc va chieu ngang, dugc mo 
ta bang hinh ben duai. 

BANG DIHM 
Hinh 4. Vdn bdn bj dut net theo chieu ngang 

5AMG DiEV! 
Hinh 5. Vdn bdn bi dut nit theo chiiu dgc 

Ta se khic phyc su dut net ciia van ban theo 
tdng chieu. 

Tic tuang khdc phuc vdn bdn bi diet net theo 

chieu ngang: 

BI: Thuc hi?n phep ddng anh theo phin tu 
cau tnic giiip dan anh theo chieu ngang, khi 
nay cac phin dau ciia chi} bi ddt theo chieu 
ngang se giao nhau sau khi dugc dan, sau do 
chir se co lai bing kich thudc ban diu. 

B2: Sau khi thiy phan net dut da ndi liln ta 
thuc hi?n phep md anh de loai bo cac phin du 
thira trong anh phat sinh tir B1. 

Tir luang khdc phiic vdn bdn bi dih net theo 
chiiu dQc: BI: Thuc hien phep ddng anh theo 

phan tir cau true giup dan anh theo chieu-dgc, 
khi nay cac phin dau cua chu bi dirt theo 
chieu dgc se giao nhau sau khi dugc dan, sau 
do chu se co lai bang kich thudc ban dau. 
B2: Sau khi thiy phan net diit da noi lien ta 
thuc hien phep md anh de loai bd cac phan du 
thua trong anh phat sinh tir B1. 
Tuy nhien, dl thuc hien cac phep ddng, phep 
CO anh mdt each hieu qua nhit ta can xac djnh 
kich cd, hinh dang ciia cac phin tu ciu true va 
lam nii bien cac ky tu trong cac dong van 
ban. Thuat toan se trai qua cac budc cu the 
dudi day: 

A,=(lijn°inh(A,)ioiptiinluciu A,-4inE anh (A,) Hh phSn lii ciu Iru 
tnicB:giupdJn^hihHichieui1^ Bj^ilpdinanhilieochieun^nj! 

Hinh 6. Sa do thugt todn khac phuc chit did net 
Chung toi da cai dat thu nghiem thuat toan 
tren mdt sd anh van ban scan den - tring bj 
dut net, sau dd chung toi quan sat bing mit 
thudng va danh gia theo tieu chuin SSIM thi 
thay rang anh sau khi ap dung phuong phap 
de ra da tot hon so vdi anh ban diu. Cu the 
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ket qua do theo tieu chuan SSIM [10][11] tren 
15 mau anh khi ap dung phuong phap de ra 
va khi ap dyng phep toan khoi phuc anh vdi 
Cling phan tu cau tnic trong phep dong anh, 
nhu sau: 

van 
ban 
gSc 

MSul 
M l u 2 

M | U 3 

Mau 4 
M I U 5 
Mlu 6 
Mau 7 
Mau 8 
Mlu 9 

Mau 10 
Mlu 11 
Mlu 12 
Mlu 13 
Mlu 14 
Mlu 15 

Van ban 
b i d u t 

net 

0.9452 
0.8200 
0.7872 
0.8527 
0.8525 
0.9008 
0.9698 
0 8731 
0.9047 
0.9684 
0 8521 
0.8801 
0.8200 
0.9047 
0.9169 

Van ban 
sau khi sii' 

dung 
phiroTig 

ph^p de ra 
0.9652 
0.8319 
0.8012 
0.8701 

0.8537 
0.9040 
0.9785 
0.8842 
0.9279 
0.9702 
0.9081 
0.8872 

0.8610 
0.9106 
0.9173 

Van ban 
sau khi sii' 
dung phep 
toan khdi 
phuc | I2 | 
0.9552 
0.8300 
0.7980 
0.8601 
0.8530 
0.9030 
0.9705 
0.8802 
0.9264 

0.9697 
0.8980 
0.8822 
0.8285 
0.9100 

0.90218 

Mgt vai hinh anh thuc nghiem 

0 1 2 3 4 5 6 7 8 9 
0 1 2 i < ] 5 b 7 S " 
0 1 2 3 < 1 5 6 7 8 9 
0 12 5 ^ 5 6 7 8 9,, 

(d) 
Hinh 7. Anh cdc chic so. (a)Anh gdc (b)Anh bi dut 
net (c)A nh sau khi ndng cap sic dyng phuong phap 
de ra (d) Anh sau khi ndng cap su dung phep todn 

khdi phuc hinh thai. 

a b c d e g; h i y k 1 m i i 

(a) 

(b) 

(c) 

(a) 
' p q r s t u \ X z f j w 

a h c u e a jj [ •^^. 1̂ - \ v̂' 

• ^ t 11 V V z f 
(b) 

a b c d e g LI 1 y k 1 m n 

c p qr s t u \ x z f j \v 

a b c d e g b 1} k 1 m n 

op qr b t u \ X z f j w 
(d) . . . 
Hinh 8. Anh cdc chic cdi (a)Anh goc 

(b)Anh bi dut net (c)Anh sau khi ndng cdp sic dung 
phuong phdp di ra (d) Anh sau khi ndng cdp sic 

dung phep todn khdi phuc hinh thdi 

KET LUAN 

Tang cudng chat lugng anh, lam ro net hinh 
anh cua nhirng van ban da bj xudng cap la viec 
lam rat can thiet, nhat la trong mgt so nganh 
nghe nhu co khi che tao, san xuat, hgc tap, bao 
chi. Trong bai bao nay chiing tdi da dua ra 
phuong phap nang cao chat lugng anh van ban 
scan den-trang bi dirt net dua tren co sd cua 
cac phep toan hinh thai hgc. Phuong phap cho 
thiy rang anh ket qua thu dugc da khic phyc 
dugc phan nao su dut net khi ap dyng tren anh 
van ban scan den - tring. Ta hoan toan co thi 
ap dung phuong phap nay dl khic phuc su dut 
net vdi cac hinh anh scan den-tring ciia cac 
ban ve ky thuat. Dl thu dugc anh kit qua tit 
hon nira can quan tam tdi ciu tnic phin tir 
dugc su dyng va ap dung them kj? thuat Igc 
nhieu cho anh. 
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SUMMARY 
RESEARCH SOME OF THE TECHNIQUES TO IMPROVE QUALITY OF 
DOCUMENT IMAGES 

Luu Thi Lieu', Do Thi Loan, 
Dao Thi Hang, Nguyen Thi Phuong Thanh 
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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 ... in the form of scanned images are necessities. However, the obtained images by 
scanning may be noise, blur, dashed ... makes the acquisition and processing of information are 
difficult. So overcoming the deficiencies of the obtained 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, binary dilation, image scanned documents, 
documents 
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