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LOI CAM ON

Em xin chan thanh cam on Thiy gido, Thac si Ngbé Truong Giang, ngudi da
huéng dan tan tinh chi bao em rat nhiéu trong sudt qua trinh tim hiéu nghién ctru va
hoan thanh d6 an nay tir 1y thuyét dén tmg dung. Su hudng din cua thay di gitp em co
thém kién thirc vé 1ap trinh va kién thirc vé xur 1y anh.

Ddng thoi em xin chin thanh cAm on céac thay cb trong khoa Cong nghé thong
tin- Truong Pai Hoc Dan Lap Hai Phong, ciing nhu cac thiy co trong truong di trang
bi cho em nhitng kién thirc co ban can thiét trong sudt thoi gian hoc tap tai truong dé
em hoan thanh t6t d6 an nay.

Trong qua trinh hoc cling nhu trong sudt thoi gian lam tét nghiép khong tranh
khoi nhitng thiéu sot, em rat mong dugc sy gop y quy bau cta cac thay co cling nhu tat
ca céac ban dé két qua cia em dugc hoan thién hon.

Sau cung, em xin gui 161 cdm on dén gia dinh ban b¢ da tao moi diéu kién dé
em x4y dyung thanh cong d6 an nay.

Em xin chan thanh cam on!

Hai Phong, ngay thang nam 2010

Sinh vién

Tran Thi Phuong
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LOI MO DPAU
Xt 1y anh 1a mét linh vyc mang tinh khoa hoc va cong ngh¢. N6 1a nganh khoa
hoc méi mé so véi nhiéu nganh khoa hoc khac nhung tdc do phét trién cia no rat
nhanh, kich thich cac trung tdm nghién ctru, ing dung, dac biét la may tinh chuyén

dung cho no.

Trong cac thong tin con ngudi thu nhan tir bén ngoai co6 dén hon 80% la thu
nhan bang mat c6 nghia 1a dudi dang anh. Vi vay xur Iy anh 12 mot nganh khoa hoc s&
dugc phat trién manh va duoc 4p dung rong rii trong cac nganh khoa hoc khac va doi
song thyc tién. Nhan dang 1a mot trong nhitng phin quan trong ctia xtr 1y anh va ciing

dugc ing dung hiéu qua trong nhiéu linh vuc khac nhu y té, qudc phong, nghién ctru.

Hién nay trong thyuc té da va dang c6 nhiéu san pham thuong mai cho phép
nhan dang nhu: Nhan dang két qua diéu tra, nhan dang khuon mit, ty dong chim thi...
Nhung céc san pham d6 c6 tinh chuyén dung va dic thu cao nén kho c6 thé ap dung
d6ng thoi cho nhiéu muc dich khac nhau. Do d6 dd an nghién ctru viée tién xur ly va
nhan dang phiéu két qua thi TOEIC cua trudong PH Dan Lap Hai Phong. Tur d6 xay
dung hé théng t6 chirc chdm va vao diém mot cach tu dong trong truong PH Dan Lap
Hai Phong.

CAu trac cta do an nhu sau:

Chuong 1: Téng quan vé xur 1y anh.

Chuong 2: M6t s6 k§ thuat tién xir 1y anh.

Chuong 3: Nhan dang phiéu két qua thi TOEIC.

Chuong 4: Két qua thuc nghiém.

Chuong 5: Két luan.
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CHUONG 1: TONG QUAN VE XU LY ANH

1.1 Toéng quan vé mét hé théng xir Iy anh

Xt 1y anh 13 d6i twong nghién cru cua linh vyc thi gidc may, 14 qua trinh bién
ddi tir mot anh ban dau sang mQt dnh mo1 voi cac dac tinh va tuan theo y mudn cia
ngudi st dung. Xir Iy anh ¢ thé gdm qué trinh phén tich, phan 16p cac d6i tuong, 1am
tang chat luong, phan doan va tach canh, gan nhin cho ving hay qué trinh bién dich

cac thong tin hinh anh cta anh.

Ciing nhu xu 1y dir liéu bﬁng dd hoa, xur 1y anh s6 1a mot linh vue cua tin hoc
tmg dung. Xir 1y dir liéu bang d6 hoa dé cip dén nhimg anh nhan tao, cic anh nay
duoc xem xét nhu 13 mot cau tric dir liu va duoc tao ra boi cac chuong trinh. Xu 1y
anh s6 bao gom cac phuong phap va ki thuat dé bién doi, dé truyén tai hodc ma hoa
céc anh ty nhién. Muc dich caa xir 1y anh gom:

~ Bién ddi anh, lam tang chét luong anh.

- Tu dong nhan dang, doan nhan, danh gia cac ndi dung cua anh.

Céc budc can thiét trong xtr Iy anh:

CAMERA
Luu triv

A

\ 4

Thu nhén
anh

SCANNER AL v

Hinh 1.1.1 Cac giai doan chinh trong xir Iy anh

A 4
Y

Phén tich Nhén dang
anh anh

b A -
» So héa

Trude hét 1a qué trinh thu nhan anh. Anh c6 thé thu nhan duoc qua camera.
Thuong khi thu nhan anh qua camera 13 tin hiéu twong tu (loai camera 6ng kiéu
CCIR), nhung ciing c6 thé 1a tin hiéu s hoa (loai CCD- Charge Coupled Device). Anh

cling c6 thé thu nhan tir vé tinh qua cac bo cam mg (sensor), hay anh tranh duogc quét
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trén scanner. Tiép theo 1a qué trinh s hoa (Digitalizer) dé bién dbi tin hiéu twong tu
sang tin hiéu roi rac (1dy mau) va sb hoa bang luong hoa, trude khi chuyén sang giai
doan xir 1y, phan tich hay luu trit lai. Trude hét 1a cong viéc ting cuong anh dé nang
cao chit luong anh. Do nhitng nguyén nhan khac nhau: c6 thé do chét luong thiét bi
thu nhan anh, do ngudn sang hay do nhiéu, anh c6 thé bi suy bién do vy can phai ting
cuong va khoi phuc lai anh dé 1am noi bat mot s6 dic tinh chinh cua anh, hay lam cho
anh gan giéng nhat vai trang thai gbc — trang thai trudc khi bi bién dang. Giai doan
tiép theo la phat hién cac dac tinh nhu bién, phan vung anh, trich chon céac dac

tinh...v.v...

Cubi cing tiy theo muc dich cia ing dung, sé 14 giai doan nhan dang, phan 16p

hay cac quyét dinh khac.
1.2 Mt s6 van dé trong xir Iy anh
1.2.1 Cac khai niém co ban

Phan tir anh (Pixel -Picture Element). Anh trong thyc té 1 mot anh lién tuc vé
khong gian va vé gia tri do sang. Pé co thé xir Iy bang may tinh can thiét phai tién
hanh s6 hoa anh. Trong qué trinh s6 hoa ngudi ta bién d6i tir tin hiéu lién tuc sang tin
hiéu r0i rac thong qua qua trinh 1iy mau (roi rac héa vé khong gian) va luong hoa
thanh phan vé gia tri ma vé nguyén tic bang mat thuong khong phan biét dugc hai
diém ké nhau. Trong qua trinh ndy nguoi ta st dung khai niém Picture element ma ta

quen goi hay viét 1a Pixel. Vay 1 anh 1a mot tap hop cac pixel.

Mirc xam (Gray level) 1a két qua su md héa tuong tmg v6i mot cudng do sang
ciia mdi diém anh véi mot gia tri s6 - két qua cta qua trinh lugng hoa. Cach ma hoa
kinh dién thudng dung 16, 32 hay 64 mirc. Ma hoa 256 mirc 1a phd dung nhét do 1y do
ki thuat. Vi 28 =256 (0,1,.....255), nén voi 256 murc, mdi pixel s& dugc ma hoa boi 8

bit.

Do phan giai (Resolation) cua anh 1a mat do diém anh duoc 4n dinh trén mot
anh s6 duoc hién thi.

Anh s6 13 tip hop cac diém anh voi mirc xam phu hop dung dé mé ta anh gan
vO1 anh that.

Anh nhi phan 13 anh chi ¢6 hai mirc xam 0 va 1.
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Anh mau 13 anh sb trong d6 cudng d6 diém anh 13 su tong hop tir cac mau tiy

theo tirng loai ma c6 cach biéu dién khac nhau.
Anh da mtrc x4m 14 dnh c6 nhiéu hon hai mirc x4m.
1.2.2 Biéu dién anh

Trong biéu dién anh, nguoi ta thuong dung cac phan tir dic trung cia anh 1a
pixel. Nhin chung c6 thé mot ham hai bién chira cac thong tin nhu biéu dién cua mot
anh. Cac mo hinh biéu dién cho ta mot mo ta logic hay dinh lwong cac tinh chét cia
ham nay. Trong biéu dién anh can cha y dén tinh trung thuc hodc cac tiéu chuin
“thong minh” dé do chét luong anh hodc tinh hiéu qua cta cac ki thuét xt 1y.

Mot s6 mo hinh thuong duoc ding trong biéu dién anh: mo hinh bai todn, mo
hinh thong ké. Trong mo hinh bai toan, anh hai chiéu duoc biéu dién nhd cac ham hai
bién truc giao goi la cac ham co s¢. Con mo hinh théng ké, mot anh duoc coi nhu mot
phan tir ciia mot tap hop dic trung boi cac dai lwong nhu: ky vong toan hoc, hiép bién,
phuong sai, moment.

1.2.3 Bién d6i anh (Image Transform)

Thuat ngir bién doi anh thuong ding dé noéi téi mot 16p cac ma tran don vi va
cac ki thuat dung dé bién doi anh.

Bién d6i anh nham lam giam cic nguyén nhéan cta anh dé viéc xur 1y hiéu qua
hon. Nhu lam rd hon céc thong tin ma ngdi dung quan tdm nhung nguoi dung phai
chap nhan mat di mot sb thong tin can thiét.

1.2.4 Phan tich anh

Phan tich anh lién quan dén viéc xéac dinh cac d6 do dinh lugng cua 1 anh dé

dua ra mot mo ta day du vé anh.

Qua trinh phan tich anh thyc chit bao gdm nhiéu céng doan nho. Trudc hét 1a
cdng viéc ting cuong anh dé nang cao chét lwong anh, giai doan tiép theo 13 phat hién

cac dac tinh nhu phat hién bién, phan viung anh, trich chon cac dac tinh..v.v..
1.2.4.1 Tang cwong anh — khoi phuc dnh

Tang cuong anh 13 mot budc quan trong, tao tién dé cho xir Iy anh. N6 gom céc
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k¥ thuat nhu: loc do twong phan, khir nhiéu, n6i mau. ..

Khoi phuc anh 14 nhim loai bé cac suy giam trong anh.
1.2.4.2 Bién

Bién 1a vin dé chu yéu trong phan tich anh vi cac diém trich chon trong qua
trinh phan tich anh déu dya vao bién. Mdi diém anh c6 thé 1a bién néu & d6 c6 su thay
d6i dot ngot vé mirc xam. T4p hop cac diém bién tao thanh bién hay dudng bao quanh
cua anh.
1.2.4.3 Phan vung

Phén ving 13 budc then chdt trong xir Iy anh. Giai doan nay nhdm phan tich anh
thanh nhitng thanh phan c6 tinh chit nao d6 dua theo bién hay cac ving lién thong.
Tiéu chuan dé xac dinh cac ving lién thong c6 thé 1a mirc xam, cung mau hay do

tuong phan.
1.2.5 Nhan dang anh

Nhéan dang anh 13 qué trinh lién quan dén cac mo ta ddi twong ma nguoi ta
mudn dic ta no. Qua trinh nhan dang thuong di sau qua trinh trich chon cac dac tinh
chu yéu ctia d6i twong. C6 hai kiéu mé ta dbi tuong:

Mo ta tham s (nhan dang theo tham sb).

Mo ta theo cdu triic (nhan dang theo cu tric).

Trén thyc té nguoi ta da 4p dung k¥ thuat nhan dang kha thanh coéng véi nhiéu

ddi tuong khac nhau nhu: nhan dang anh van tay, nhan dang chix viét.
1.2.6 Nén anh
Dir liéu anh ciing nhu céc dir liéu khac can phai luu trir hay truyén di trén mang

ma lugng thong tin dé biéu dién cho mdt anh 1a rat 16n. Do d6 lam giam lugng thong

tin hay nén dir liéu 1a mot nhu cau can thiét.

Nén dir lidu 1 qué trinh 1am giam luong thong tin “ du thira” trong dir liéu gbc

va do vay lugng thong tin thu dugc sau khi nén thuong nhé hon dir liéu gdc rat nhiéu.
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CHUONG 2: MOT SO KY THUAT TIEN XU LY ANH

2.1 K§ thuit ning cip anh

Nang cao chat luong anh 13 mét budc quan trong, tao tién dé cho xir 1y anh.
Muc dich chinh 1a 1am ndi bat mot s6 dic tinh cua anh nhu thay ddi do twong phan, loc

nhiéu, noi bién, lam tron bién anh ...

Céc thuat toan trién khai viéc nang cao chét luong anh hau hét dya trén cac ky

thuat trén mién diém, khong gian va tan sb.
2.1.1 Toan tir diém

Xt Iy diém anh thuc chét 1a bién d6i gia tri cuia mot diém anh dya vao gia tri
ctia chinh n6 ma khong dua vao cac diém anh khac.

C6 hai cach tiép can v6i phuwong phap nay: Cach thir nhit dung mot ham bién
ddi thich hop v6i muc dich hoac yéu cau dit ra dé bién doi gia tri mirc xam cua diém
anh sang mot gia tri mic xam khac. Céach thir hai 1a dung lugc do muc xam (Gray
Histogram). V& mit toan hoc, toan tir diém 13 mot 4nh xa tir gia tri cuong do anh sang
u(m,n) tai toa d¢ (m,n) sang gia tri cuong d¢ anh sang khac v(m,n) thong qua ham f(.)
tuc la:
v(m,n) = f(u(m,n))

Ung dung chinh cia toan tir diém 13 bién d6i do twong phan cua anh. Mot s6

dang toan tir diém duoc gidi thiéu nhu sau:
2.1.1.1 K§ thuit bién doi am ban
O(m,n) =255 —I(m,n)
Véi  O(m,n): Gia tri diém anh dau ra tai vi tri (m,n).
I(m,n): Gia tri diém anh du vao tai vj tri (m,n).

2.1.1.2 Ky thuit thay ddi d9 xam

O(m,n) =I(m,n) + C

C = const, Cpax= 255 va Cy,in= -255

Néu C duong : Tang do sang
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Néu C am: Giam do sang
2.1.1.3 Thay d6i do twong phan

Trudc tién ta can 1am rd khai niém do twong phan. Anh sé 1a tap hop cac diém,
ma mdi diém co gia tri d6 sang khac nhau. O day do sang dé mét ngudi d& cam nhan
anh song khong phai 1 quyét dinh. Thuc té chi ra rang hai d6i tuong c6 cing do sang
nhung dit trén hai nén khac nhau s& cho cam nhan khac nhau. Nhu vy do twong phan
biéu dién sy thay d6i do sang cua dbi twong so véi nén hay do twong phan 1a d6 noi
ctia diém anh hay ving anh so v6i nén. Vi dinh nghia nay néu anh cua ta c6 d6 twong

phan kém, ta c6 thé thay d6i tuy theo ¥ mudn.
Ta c6 cong thirc thay d6i do twong phan nhu sau:
O(m,n) =a*I(m,n) + C
2.1.2 Toan tir khong gian
Pay 14 toan tir khi tac dong vao diém anh thi né quan tim tdi cac diém lan can.
Toan tir duoc thyuc hién thong qua mot phép nhan chap va mau.

Gia sir ta c6 anh I(x,y), mot mau T(k,l), khi d6 anh I nhan chap v6i mau T duge

dinh nghia nhu sau:

P

-1 L-

IX,y)®T= Z T,y % T

0 1=0

(LY

=
|1

2.2 Mot s6 ky thuit loc nhiéu
2.2.1 Ky thuat lgc trung binh

Véi loc trung binh, mdi diém anh duoc thay thé bang trung binh trong sb cia
cac diém lan can.

Tu tudng cua thuat todn loc trung binh: ta st dung mét ctra s6 loc (ma tran 3x3)
quét qua lan luot ting diém anh cta anh dau vao input. Tai vi tri mdi diém anh lay gia
tri ctia cac diém anh twong tmg trong ving 3x3 ctia anh gbc "lap" vao ma tran loc. Gia
trj diém anh cta anh dau ra 1a gi4 tri trung binh cua tat ca cac diém anh trong ctra s6
loc. Viéc tinh toan nay kha don gian véi hai budc gdom tinh téng cac thanh phan trong

ctra sO loc va sau d6 chia tong nay cho s6 cac phan tir cua ctra s6 loc.
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Thuat toan:
~ Anh dau vao 1a I(x,y), T 1a ma trdn mau.

- TinhI(x,y) ® T

ey @T

_ Tinh Ty =
(x,y) M

trong d6 M 14 tong gia tri trong s6 cua T

~ So sanh v6i ngudng 0 dé tinh lai I(x,y) nhu sau

~

Jif (1, —Tan| <6

I(><,y (x,y)

P,
- Nxy)=

\I_(x,y) if ‘I (X,Y) _T(x,y)‘ > @

Thuat todn loc trung binh dugc minh hoa bai hinh vé sau:

5 5

> 4 i

all - L

4
3
+

Hinh 2.2.1 Mé ta thuit toan lgc trung binh

Vi du minh hoa:
1 2 3 2
4 16 2 1 ~
Cho anh sau I= va ma tran mau nhu sau:
4 2 2 1
2 1 1 1
1 1 1
T=|1 1 1| thyc hién lgc trung binh véi ngudng 6= 2
1 1 1

, 4 2
Sau khi thuc hién loc trung binh anh két qua la IZ{Z }
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2.2.2 Ky thuat loc trung vi
Trung vi dugc viét boi cong thuec:
v(m,n) = Trungvi(y(m - k,n-1)) véi (k,]) € W
Hoac: cho mot day x4, Xo, ... X, dugc sép Xép theo mot trat tu khi d6 xy: diém

trung vi dugc tinh nhu sau:

X(;) + X(g 1)

Xy = X(g +1) néu n 1¢ hodc Xy = néu n chén.

2

Ky thuat nay doi hoi cac diém anh trong ctra so phai xép theo thir tu ting dan
hay gidm dan so voi gia tri trung vi. Kich thudce cura $0 thuong dugc chon sao cho sb

diém anh trong cira so6 anh 1a 1é. Cac cira so thuong dung 1a 3x3, 5x5, 7x7.
Thuét toan loc trung vi:
B.: v6i mdi diém anh I(x,y) ta 14y cira s6 WxW
B,: sép Xép cac gia tri diém anh trong vong cua s6 theo mot trét tu
Bs: tinh |, theo cong thirc & trén

B4: hiéu chinh lai I(x,y)

I L|>8

<é hodc Iy y)= v néu (xy) v

L= lixy) néu ‘I(x,y) — Ly
- Loc trung vi 1a phi tuyén vi:
- Trungvi(x(m)+y(m)) # trungvi(x(m)) + trungvi(y(m)).
~ Hitu ich cho viéc loai bo cac diém anh hay cac hang ma van bao toan do phan
giai.
- Hiéu qua giam di khi s6 diém nhiéu trong ctra s6 16n hon hay bang mot nira sd
diém trong cira so.
2.2.3 Loc thong thap

Loc thong thip thudong dugc sir dung dé lam tron nhiéu. Trong k§ thuat nay

ngudi ta thudng ding mot sd nhan chap sau
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Joo1o1 . 1 b
H==1 2 1 Hy= ——=| b ?
2
®lo 1 o0 G271 v

Ta dé dang nhan thay khi b=1 H, chinh la nhan chap H; (loc trung binh). Dé
hiéu rd hon ban chit khtr nhidu coéng cua cac b loc nay, ta viét lai phwong trinh thu

nhan anh dudi dang:

qu[m’n] = Xgoc[Mm,n] + n[m,n]

x 2
Trong d6 n[m,n] 1a nhiéu cong cd phuong sai O, . Nhu vay theo cach tinh cta
loc trung binh ta co:
1 :
Y(m,n):—z ngoc(m_k’n_l)_'_ﬁrh’n.
N, (k.ew
2

1 o,
Hay Y(m,n) = N_Z(k% Xgoc (M=k,n=1)+ N

Nhu vay nhiéu trong anh giam di N,, lan.
2.2.4 Lgc thong cao

Loc théng cao duoc dinh nghia: hyp(m,n) = 8(m,n) — h p(m,n) véi hyp(m,n) la

loc thong thap. B loc thong cao c6 thé duoc cai dit nhu sau :

u(m,n) v(m,n)

Loc thong thap

A 4

Hinh 2.2.2 M6 hinh lgc thong cao

B0 loc thong cao dung trong trich chon bién va 1am tron anh. Ta nhan thiy bién
la diém c6 do bién thién nhanh vé gia tri mic xam. Theo quan diém vé tan so tin hiéu,
nhu vy cac diém bién tmg véi cac thanh phan tan sd cao. Do viy ta c6 thé dung bd
loc thong cao dé cai thién: loc cac thanh phan tan s6 thap va chi giir lai thanh phan tan

s6 cao. Vi thé loc thong cao thudng dung lam tron bién trude khi tién hanh cac thao
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tac voi bién anh.

Mot s6 mit na dung trong loc thong cao

R | 0 -1 0 1 -2 1
T S T S O R T .
R | 0 -1 0 1 -2 1

Céc nhan chép thong cao c6 dic tinh chung 1a tong cac hé sé cua bd loc bang 1.
2.3 KY¥ thuat phan nguong
2.3.1 KY¥ thuat phan nguong tuy dong

Co s& cua ky thuat nay dua theo nguyén ly trong vat ly. Dua vao entropy

(nguyén ly théng ké), dya vao toan hoc, dua vao cac diém cuc tri dia phuong dé tach.
- gia sur ¢6 anh I(MxN)
- G 1a s6 mtrc xam cua anh (trén 1y thuyét).

- Goi t(g) 1a s6 diém anh c¢6 mic xam < g momen quén tinh trung binh c6 mirc
xam nho hon hodc bang cic mirc xam g.
1 g,
M) = 77—~ 2 1h(1)
D% 1(9)

T@= 2 H0

Ham f: g -> f(g)

Ham duoc tinh nhu sau:

t(9) 2
f(g) = W—t(g)[M (9)-M(G-1)]

Tim ra mot gia tri 0 ndo d6 sao cho f dat max khi d6 0 1a ngudng can tim (f(0) =

max => 0 1a ngudng).
2.3.2 Phwong phap sir dung cac diém bién

biém bién 1a diém ma & do co su thay doi dot ngdt vé gid tri mirc xam. NO 1a
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diém nam ¢ bién gidi cia cac doi twong anh hay gitra cdc doi tugng anh va nén. Do
muc xam cua cac di€m bién s€ thé hién dugc cac vung tot hon nén biéu do mirc xam
cua cac diém bién s cho két qua chinh x4c hon so vé1 biéu do mirc xam tong the.

Viéc xac dinh ngudng dua trén toan tir do bi€n vé hudng laplace. Ngudng dugc
xac dinh trude hét bang cach tinh laplace ctia anh dau vao. Cach don gian nhat 1a nhan

chap vo1 mat na sau day:

0 -1 0
H=|-1 4 -1
0 -1 0

Luc nay ta c6 mdt biéu d6 murc xam cua anh ban ddu ma ta chi quan tam tdi cac
diém anh co gia tri laplace 16n, nhiing di€ém anh trong nhém 85% hodc 16n hon s€ nam
trong bi€u do nay, con cac diém khéc thi khong. Ngudng vira sit dung sé& dugc tim

trong biéu d6 murc xam vira tim duoc.
2.4 Mot s6 ki thuat phat hién bién
2.4.1 Ky thuat gradient

Phuong phéap gradient 1a phuong phap do bién cuc bd dua vao cuc dai cua dao
ham. Theo dinh nghia Gradient 1a mot vecto c6 cac thanh phan biéu thi tdc d6 thay do6i
gia tri ciia diém anh theo hai huéng x va y. Céc thanh phan ciia Gradient dugc tinh

boi:

F0y) _ g fcrdxy) - F(xy)
X dx

AY) gy FYy=d) =% Y)
% dy

Véi dx 1a khoang cach giita cac diém theo hudng x.
dy 1a khoang cach giita cac diém theo hudng y.
Trén thyc té thudng hay dung dx=dy=1.

Véi anh lién tuc f(x,y), cac dao ham riéng cua né cho phép xac dinh vi tri cuc

dai cuc bo theo hudng ctia bién. Gradient cua mot anh lié€n tuc dugc bi€u dién bdi mot
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ham f(x,y) doc theo r véi goc 0, dugc dinh nghia boi:

df :afdx_|_5f dy
dr ox dr ox dr

= fycosO + f,sinb

df |
W doi voi 0 dat cuc dai khi (df/d0)(df/dr)=0 hay —f,sinf + fycosd =0. Do

vay ta c6 thé xac dinh dugc hudng cuc dai cta né 1a: 0, = tan'l(fy/fx) va

df
—max = 4/ fx% + fy?
dr \/ y

2.4.2 Ky thuat laplace

Nhan xét: phuong phap xac dinh bién gradient lam viéc kha tot khi d6 sang thay
d6i rd nét, khi mirc xam thay doi chdm hodc mién chuyén tiép trai rong thi phuong
phap nay to ra kém hiéu qua khi d6 ngudi ta sir dung phuong phap laplace dé khic
phuc nhuogc diém nay.

Tu tudng cta nd 13 ldy dao ham bac hai cua cac diém. Toan tir laplace duoc

dinh nghia nhu sau:

sz(x,y):82:+azz
., of_ oy 8 _
Trong d6 SR (5 )—5 (fF(x+1y)—f(xy))
o’f o of 0
=—(—)=—(f(x,y+1) — f(x,
w5 5(5) 5((xy+) (x,y))

Ta co:
sz(x,y): f(x+Ly)+ f(x-Ly)+f(x,y+D)+ f(x,y-1)-41(x,y)

Suy ra ta c6 mat na sau:

0 1 0
H= |1 -4 1
0 1 0
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Ngoai mét na trén ta con sir dung cdc mat na sau:

0 4 0 R 1 -2 1
H2: -1 4 -1 H3: -1 8 -1 H4: -2 4 -2
0 -1 0 -1 -1 -1 1 -2 1

Trong k¥ thuat loc laplace, diém bién duoc xac dinh béi diém cat diém khong.
Va diém khong 13 duy nhat do vay k¥ thuat nay cho dudng bién manh, tic 1a dudng
bién c¢6 do rong 1 pixel. Ky thuat laplace rat nhay cam véi nhiu do dao ham bac hai

thuong khong 6n dinh.
Trong opencv ki thuat nay duoc viét véi ham :
void cvLaplace( const CvArr* src, CvArr* dst, int aperture_size=3);
Trong do
Src 1a anh goc (4nh nguon).
Dst 1a diém dén hinh anh.
2.4.3 Ky thuat sobel

Trong k¥ thuat sobel nguoi ta stt dung hai mat na sau :

-1 0 1 1 -2
Si= -2 0 2 S,- 0 0 0
-1 0 1 12 1

Thuat toan sobel gan giéng thuat toan gradient. Thanh phan x cia toan tir sobel
la Hy va thanh phan y 13 H,. Viéc xét nay twong duong voi cac thanh phan cua gradient
va két qua cho ra nhu sau:

K¥ thuét sobel trong opencv duoc viét bang ham:

void cvSobel( const CvArr* src, CvArr* dst, int xorder, int yorder, int

aperture_size=3);

Trong do6:
Src 1a 4nh gdc (anh dau vao).
Dst 1a anh dich (anh két qua).
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Aperture_size 13 kich thuéc ma trin mau
2.4.4 KY thuat prewitt
Toan tir Prewitt

Str dung hai mat na:

-1 0 -1 -1 -1 -1
He=[-1 0 -1 H= 0 0 0
-1 0 -1 1 1 1

Gia st ta ¢6 anh I, khi d6 phuong phéap gradient st dung toan tir Prewitt ta co

anh két qua nhu sau:
=1 ®H+1®H,
2.5 Pwong thing hough

Hough: cho trudc 1 diém anh thi chung ta s& xay dung dugc duong thang thi

duong thang d6 goi 1 dudng thiang hough.

Ung dung: ding dé phat hién ra goc nghiéng vin ban, phat hién ra bang biéu. ...
2.5.1 Bién d6i hough trén dwong thing

Phuong trinh tong quat ciia dudng thang y=cx + m 1)

véi hé s0 x,y va ¢ la hé s6 goc. Néu c6 n diém théa man dicu kién y = cx;+

m v6i i=1 + n thi cac diém x;, i s& nam trén dudng thang.
2.5.2 Pwong thing hough trong toa dd cuc
Ta c6 phuong trinh sau: r= XCoso +ysine

Mang A[x,¢], v6i mdi diém bién x;, y; ta v& duong thang trong khong gian tham

s6 1, ¢ nhu sau:
r=X; COSQ + Y; Sing

Thay vi putpixel(r, ¢) ta tang gia tri mang A[r,p] va tim ra ry, ¢g Sa0 cho

A[ro,00] dat max. Khi do6 rq, @g 1a gia tri (tham sé) dé xac dinh dudng théng
X= I COS @

Y= Iy sing
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2.6 Cac phép toan hinh thai hoc

Day la mdt trong nhitng ki thuat dugc ap dung trong giai doan xur 1y. Hai phép
toan thuong dung 1a Dilation va Enosion hay con goi 1a phép co va gian anh. Tt hai
phép toan co ban nay ngudi ta phat trién thanh mot sé phép toan nhu: déng mé ching

dugc st dung rat nhiéu dé giam cac 1i trong qua trinh nhan dang.
Phép toan Dilation goi 1a D(i): 1am day
Enosion goi 14 E(i): lam gay
Ca mot chu trinh D-> E goi 1a open va theo chu trinh nguogc lai 1a close.

Cac phép toan nay thudng tng dung trong nhin dang ky tu va tach cac d6i

tugng v6i nhau, nbi lién nét dit.
2.6.1 Phép toan hinh thai véi anh nhi phan
Anh nhi phan biéu dién dang cac gia tri 0 va 1 do d6 c6 thé dién bién dudi dang
tap hop.
2.6.1.1 Ky thuéat gian 4nh Minskowsky
I: 4nh nhi phan
T: Ma tran mau
D=1® T= X+, y+]))/x,ye L;i,jeT

K§ thuat nay tuong duong vdi viéc 1dy mot diém co gia tri bang 1 trong ma tran

T 1am géc di chuyén T trén anh I néu vi tri nao bang 1 thi ta thay gid tri cia né bang T.
2.6.1.2 Ky thuéat co 4nh

Tu tudng lay mot phan tir bang 1 trong ma tran T lam goc khi chuyén T trén I

tai vi tri nao ma trung hoan toan thi ta dat béng 1 nguoc lai dat béng 0.
E(D=IO®T

2.6.2 Phép toan hinh thai véi anh da mirc xam
I 1a mdt anh

T 13 4nh mau

Sv: Tran Thi Phugng — CT1002 20



TIM HIEU MOT SO KY THUAT NANG CAO CHAT LUQONG ANH VA UNG DUNG

PO AN TOT NGHIEP

Ta c6 anh sau:

Dixy(D) =1 @ Tixy= Max(leci, y-) + Tiip)
Dy =1 0 Teeyy= Min( i, y+p) - Tiip)
Doxy(1) = Max( s, yp) + T i)

Véi T,: Rot__ (T) xoay nguoc lai

180°

Trudc khi thuc hién tinh D(I) cho anh da mirc xam ching ta phai thém cac gia

trj bang gia tri nho nhét trong anh bang bén xung quanh véi sd dong va sb cot tuy

thudc vao kich thudc cua ma tran mau.
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CHUONG 3: NHAN DANG PHIEU KET QUA THI TOEIC
3.1 Phat biéu bai toan

Ddi vai viée to chire thi va thuc hién chdm thi TOEIC trong truong dai hoc theo

quy trinh sau.

Déi v6i sinh vién du diéu kién thi TOEIC phong dao tao sé& 1én danh sach va sip
xép tén cac sinh vién theo mot trat tu. Sau do chuyén danh sach nay cho cén bd coi thi.

Cén bd coi thi s& dung danh sach nay dé giam sat cac sinh vién trong phong thi.

Céc thi sinh khi vao phong thi s& dwgc phat phiéu tra 101 tric nghiém va cac
sinh vién dién cac thong tin ctia minh vao phiéu thi (phan ghi bang but muc) va té cac
mi dé va sd bao danh (theo quy dinh). Sau d6 céc sinh vién duoc phat bo dé thi gom
200 cAu. Mdi cau c6 nhiéu lwa chon cac sinh vién lua chon rdi to theo huéng dan cua

phiéu thi.
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Hinh 3.1.1 Miu phiéu thi TOEIC

Sau khi lam bai xong thi can bo coi thi s& thu lai bd dé va cac phiéu tra 161 nop

cho phong dao tao dé thyc hién chim diém. Cach cham thong thuong nhat 13 can bo

cham thi s€ cham céc bai thi cta sinh vién theo dap an c6 san cua tirng b dé€ sau do

tinh diém tong cho toan bai. Sau khi cham thi xong can bd chdm s& ndp bai cho phong

dao tao vao diém.

Qua cach thi TOEIC va chim diém ta thdy mat nhiéu thoi gian va d6 chinh xéac
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khong cao, voi dot thi o nhiéu bai thi khong tranh khoi nham 1an.

Cong nghé thong tin ngay nay phat trién khéng ngimg, chiing ta c6 thé ap dung
n6 vao cong viéc chdm thi TOEIC mét cach nhanh chéng va hiéu qua cua nd cao hon
chdm tha cong va ciing giam di nhiéu céng strc cho gido vién chim thi. Trén co s& d6
dé tai nghién ciru viéc chdm thi TOEIC mot cach ty dong. Tir d6 xdy dung hé thong
chdm thi TOEIC va vao diém thi mot cach tu dong.

3.2 Tién xir Iy phiéu két qua

Phiéu két qua khi thuc hién scanner s& khong tranh khoi bi nghiéng, nhiéu... do
vy chung ta can phai tién xir 1y trude khi nhan dang. Va dé thuc hién viée tién xu ly

dé chung ta thuc hién mot ) k¥ thuat sau:
3.2.1 Phan ngudng

Phan ngudng 1a phuong phap dinh huéng diém tap trung vao céac tinh chét cia
diém anh khi quyét dinh xem mot diém anh c6 thudc vé ddi tugng khong. Tinh chat
day co thé 1a gia tri xam, mau hodc mot tinh chat cuc bd nao d6. Pé quyét dinh ta cin
phai tim mot hodc nhiéu ngudng tdi vu do d6 con goi 1a phuong phap phan ngudng.
Phan ngudng 1a mot phwong phap phan doan thong dung nham bién mot anh da cap
xam thanh anh nhi phan (chi ¢6 2 mau den va tring).

Qua trinh bién dbi anh da cap xam thanh anh nhi phan (hay con goi 1a qua trinh
nhi phan héa). Véi 0 12 ngudng, cac diém anh trén ngudng 0 1a ddi twong va cac diém
anh duéi ngudng 0 1a diém nén. Ta c6 cong thic tong quat cho qua trinh nhi phan hoa

nhu sau:

1 khi A(x,y)=>T
I(xy) =

. 5N0<T<
0 khi A(x,y)<T vor0=T=255
Véi I(x,y) 1a 4nh két qua
A(X,y) 1a anh ngudn

Trong opencv k¥ thuat phan ngudng duogc sir dung véi ham:

cvThreshold(image03, image02, slider_pos, 255, CV_THRESH_BINARY);
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PHIEU TRA LOI TRAC NGHIEM
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Hinh 3.2.1 Phiéu két qua thi TOEIC trwéc khi phan nguong
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PHIEU TRA L3I TRAC NGHIEM
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Hinh 3.2.2 Phiéu két qua thi TOEIC sau khi phin nguéng

3.2.2 Loc nhiéu

Sau khi thyc hién phan ngudng anh thi xuat hién nhiéu nhiu nén chiing ta thuc
hién loc nhidu. C6 rat nhiéu phuong phap loc nhiu nhung chung ta st dung k¥ thuat
loc trung vi vi k¥ thuat loc trung vi sau khi thuc hién loc s€ bao toan do phan giai ctia
anh.

Trung vi duoc viét bai cong thirc:

V(m,n) = Trungvi(y(m - k,n-1)) véi (k,1) € W

Hodc: cho mét day xi, Xs,... X, duoc sép xép theo mot trat tu khi do xy : diém

trung vi dugc tinh nhu sau:
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X(;) + X(; 1)

Xy = X(g +1) néu n 1& hodc Xy, = néu n chin.

2

K§ thuat nay doi hoi cac diém anh trong cira sé phai xép theo thir ty ting dan
hay giam dan so véi gia tri trung vi. Kich thudc cira s6 thuong dugce chon sao cho sao

cho s6 diém anh trong cira s6 anh 1a 1é. Céc ctra s6 thuong dung 1a 3x3, 5x5, 7x7.
3.2.3 Tim bién

Chung ta st dung phuong phéap tim bién canny dua trén cap dao ham riéng bac

nhét v&i viée 1am sach nhiéu. Pao ham ciia mét anh duge loc:
Vi =V(G®I)=f, +f, voif,vaf,ladao ham theo x vay cuaf.
Do vay:
Vi =V(G®1), 1V(G®I), =(G,®1)+(G, ®I) (3.1)

Lay dao ham riéng theo x va y cta G ta dugc:

2 2

—X X +y
G, (X,y) =—exp(————
« (X, Y) o2 xp( 202 ) (3.2)
. y X2 + y2
Gy (X’ y) - 0_2 exp(_ 20_2 ) (33)

Hon nita bd loc Gauss 1a tdch dugc, do vay ta co thé thuc hién riéng bi¢t cac

tich chap theo x va y:

G, (xy) =G, (x)®G(y) Va G,(x,y)=G,(y) ®G(x) (3.4)
Twr (3.1) va (3.4)ta co:

(% y) =G, () @G(y)®I va f,(x,y)=G, () @G(x) @I (3.5)

Véi bién 6 va hudng tinh theo cong thire (3.2) va (3.3). Thuat toan dugc minh

hoa theo hinh sau:
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fx
4’@—> Arctan f,/f,
@_, fy—, F2, 2
X + y

Hinh 3.2.3 M6 hinh tinh ctia phwong phap canny

1(x,y)

K§ thuat nay dugc viét boi ham sau trong opencv:
void cvCanny( const CvArr* image, CvArr* edges, double threshold1,

double threshold2, int aperture_size=3);

Trong do:
image 1a anh dau vao
edges 1a anh dau ra (anh két qua).

threshold1 la nguong 1
threshold2 l1a ngudng 2

aperture size la cd cua ma trdn mau.
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(el er (0

Hinh 3.2.4 Phiéu két qua thi TOEIC sau khi tim bién
3.2.4 Xac dinh géc nghiéng va xoay anh
3.2.4.1 Xac dinh géc nghiéng

Phiéu két qua sau khi scanner c6 thé bi nghiéng nén ta can chinh lai goc
nghiéng d6 dé viéc nhan dang duogc chinh xac hon. Trudc khi xoay anh ta phai xéac
dinh dugc géc nghiéng cua anh.

Tu tuéng cua phuong phap nhan dang duong thang Hough 1a: v&i mdi gia tri
clia cac tham sb r va 0, ta tinh s6 toa do (x,y) thoa man phuong trinh duong thing
Hough va 13 diém den. Néu sé nay 16n hon mot ngudng 0 thi tap hop cac diém do6 co
thé tao nén mot dudng thang.

Thuat toan tim dudng thing dwa trén phuong trinh duong thing Hough dugc

mo ta dudi ngdn ngt gid nhu sau:
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for r=0to VW’ +h’ do

for 6=0to 360 do

{ count=0;
for x = 0 to width do
{
Tinhy;
if (x, y) 1a diém den then

count =count + 1

if count> 0 then
thong béo c6 mot dudng thang ;

b

Trong d6 w va h 13 chiéu 14 d6 rong va chiéu cao cta anh. Bién count dung dé
dém s6 diém den tuong tmg v6i mdi r va 0. Néu count 16n hon méot ngudng cho trude
0 thi c6 mot duong thing.

Uu diém cia thuat toan nay 1a tim dugc dudng thang khong lién nhau véi do
chinh xac cao. Vi thuat toan ndy c6 thé xac dinh dugc goc nghiéng cua dudng thang.
Tir d6 biét duge anh ¢ nghiéng khong va thuc hién bude tiép theo 1a xoay anh.

Trong opencv thi dudng thang dugc xac dinh boi ham:

lines = cvHoughLines2( dst2, storage, CV_HOUGH_STANDARD, 1,
CV_PI/180, 180, 0, 0);

3.2.4.2 Xoay anh

Sau khi xac dinh dugc goc nghiéng cia phiéu két qua. Dé chinh sira lai goc
nghiéng do6 ta quay lai anh vdi goc 1éch d6. Thuat toan xoay anh thuc chét 13 chuyén
mot diém anh (x,y) tir vi tri ban dau thanh diém anh méi c6 toa d6 (x4,y1) theo cong

thuc:
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X1= X.COSQ + y.sin@

Y1= y.SIn® — X.COSP
3.3 Nhin dang phiéu két qua thi TOEIC
3.3.1 V& histogram

Trude khi nhan dang duoc phiéu két qua thi TOEIC chiing ta can phai xac dinh
dugc dong va cdt cua phiéu két qua tu d6 nhan dang 6. DPé nhéan dang dong va cot

ching ta v€ histogram theo tryc ox va oy tr 46 nhan dang khung.

Sau khi thuc hi¢n v€ histogram theo truc ox, oy cho khung tra 161 ta thu duoc

hinh vé nhu sau:

ox

Cancel

o_|

Tm

Hinh 3.3.1 Histogram theo ox cho khung tra loi

o

Carcel

RN

Hinh 3.3.2 Histogram theo oy cho khung tra loi
3.3.2 Nhan dang khung

Nhan dang khung 1a budc tiép theo sau khi v& histogram cho phiéu két qua theo

cac truc, viéc nhan dang khung nham muc dich khoanh vung céc 6 tra 101, s6 bao danh
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va mi d@ thi.

Nhan dang khung la viéc xac dinh toa d ctia goc trén bén trai, do rong, dd cao
cua khung. Cac khung dugc nhan dang lan luot, nhung ta c6 nhan xét réing cac canh
trén va dudi cua cac khung cing nam trén mot duong thang. Do d6 dé nhan dang canh
trén va dudi cua khung ta sé tim toa do (X,y) cua khung sau d6 dung ham trong opencv

dé v& cac canh cua khung.
3.3.3 Tach dong

Pé thuc hién tach dong va nhan dang dong chung ta thuc hién theo cac budc

Sau:

- Budc 1: V& biéu do mirc xam theo truc oy cua ting khung va luu vao mot

mang.
~ Bu6c 2: Duyét mang vira luu histogram dé tim ra céc toa do theo oy.
- Budc 3: Tinh khoang cach va xéac dinh cac dong trong tung khung.

Nhén xét sau khi v& Histogram theo truc oy thi tao ra cic doan thang cach nhau

mot khoang tréng bang nhau.
3.3.4 Tach cot

Dé nhan dang duoc 6 ta phai nhan dang duogc tung dong va tirng cOt trong
khung. O budc trén ta dd nhan dang duoc dong trong phan nay chung ta tiép tuc nhan
dang timg cot trong khung. Pé nhan dang timg cot trong khung ta lam theo cac budc

Sau:
Budc 1: vé Histogram theo truc ox cho ting khung.
Budc 2: duyét mang chira Histogram theo ox.
Budc 2: xac dinh toa do cua tung cdt (2 toa do).
3.3.5 Tach 6 va nhan dang o

Sau khi thuc hién tach dong va tach cot tiép tuc ching ta thuc hién tach 6 va

nhan dang 6. O dugc chon 13 6 c6 mat dd diém den nhiéu nhat.

Tu twdng ctia phuong phap tach 6 va nhan dang 6 nhu sau:
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- Budc 1: Duyét mang chura toa do cua cdt, va dong cua khung dé xac dinh toa do
cua 0.

- Budc 2: tur toa do cot va dong vira duyét ¢ trén chung ta xac dinh dugc 6.

~ Budc 3: duyét tat ca cac 6 trong mdt dong, tim sé diém den trong timg 6 cua
dong.

~ Budc 4: quét cac 6 trong mdt dong, dén khi ndo gip 6 chira diém den 16n hon
ngudng 0. Néu ¢6 thi 6 d6 duge chon nguoc lai thi dong do khong c6 6 dugc
chon.

- Budc 5: Néu sé 6 nho hon s6 6 trong hang thi quay lai buéc 3 dé tiép tuc nhan

dang, nguoc lai thi két thuc.
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CHUONG 4: KET QUA THUC NGHIEM

4.1 Thwe nghiém tién xir Iy anh
Phiéu két qua sau khi dugc scanner dé thuc hién nhan dang thi co thé bi nhiéu,
nghiéng... Do vay viéc tién xtr 1y trude khi nhin dang 1a rat can thiét. Sau day 1a cac

két qua ctia qua trinh thyc nghiém tién xtr 1y.

4.1.1 Thue nghiém loc nhiéu

PHIEU TRA L3I TRAC NGHIEM
854 béw danh  10.M3 dE thi
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Hinh 4.1.1 anh phiéu két qua trudc khi loc nhiéu lAm min

Sau khi thuc hién 1am min anh ta thu duoc két qua nhu sau:
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Hinh 4.1.2 Anh phiéu két qué sau khi phan ngudng va loc nhiéu
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4.1.2 Thuwe nghiém xoay anh
Dé nhan dang chinh x4c phiéu két qua thi TOEIC chiing ta phai xoay xoay anh

khong con nghiéng nhu khi scaner. Mau phiéu bi nghiéng khi scaner nhu sau:
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Hinh 4.1.3 Phiéu két qua trudc khi xoay lai
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Hinh 4.1.4 Phiéu két qua sau khi xoay anh
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4.2 Céac thue nghiém nhan dang phiéu két qua

4.2.1 Thuwe nghiém nhan dang khung

Sau khi nhan dang khung ta xac dinh dugc cac khung theo hinh v€ sau:
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Hinh 4.2.1 Xac dinh khung cho phiéu két qua

4.2.2 Thue nghiém tach dong

Pé thyc hién nhan dang 6 trong phiéu két qua toi thyc hién tach dong cho

khung trong phiéu va két qua thu dugc nhu sau:

9.$6 bao danh
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Hinh 4.2.2 Xac dinh dong cho khung s6 bao danh va ma dé thi

10.Ma dé thi
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Hinh 4.2.3 Xac dinh dong cho khung tra loi
4.2.3 Thwe nghiém tach 6 va nhan dang 6
Sau khi thyc hién nhén dang dong, chung t61 tiép tuc thuc hién nhan dang 6 va
két qua cua thyc nghiém ta thu dugc nhu sau:

9.56 bao danh 10.M 48 thi
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Hinh 4.2.4 Xac dinh 6 cho khung s6 bio danh va ma dé thi
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Hinh 4.2.5 Xac dinh 6 cho khung tra loi
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CHUONG 5: KET LUAN

5.1 Cac két qua di dat dwoe

Trong thoi gian nghién ctru va lam d6 4an, em da hoan thanh nhiém vu dé ra.

Nhu da trinh bay ¢ trén, em da nghién ctru va thuc hién duoc cac ndi dung chinh sau:
_ Tim hiéu vé& mot s ki thuat toan nang cao chét lugng anh:

_ Nghién ctru ing dung ning cao chét lwong anh cho bai todn nhin dang phiéu két

qua thi TOEIC tai truong DPai Hoc Dan Lap Hai Phong.

_ Cai dit thir nghiém tng dung hé thdng ning cao chét luong anh va nhan dang

phiéu thi TOEIC véi cac modul chinh:
- Loc nhiéu, phan ngudng
- Phat hién goc nghiéng va can chinh anh
- Xac dinh khung, cac dong, tach 6 dé phuc vu cho tinh todn nhén dang
5.2 Nhirng ton tai va hwong phat trién

Bén canh nhiing két qua da dat dugc, trong d6 4&n em con c6 nhitng van dé ma

dén thoi diém nay chua giai quyét dugc:
- Pham vi bai toan nho.
- Két qua ctia chuong trinh chua thuc hién chdm diém va vao diém tu dong.

Trong thoi gian t&i em sé& tiép tuc nghién ciru dé hoan thién tiép cac phan con

ton tai trén dé xdy dung thanh hé théng hoan thién c6 thé dua vao sir dung.
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