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1. Tai sao can phdi xiz Iy anh s6. Ung dung cua xi ly anh. Cho vi du

a. Tai sao can phai xir ly 4nh so

Trong cac dang truyén thong co ban: 1oi noi, van ban, hinh anh, am thanh thi hinh anh l1a dang truyén théng
truyén tai théng tin manh mé& nht.

Nhitng hinh anh dwoc thu nhan lai boi cac bo cam bién hinh anh thudng c6 nhitng sai léch va mat mat théng tin
nhat dinh. Do d6 ching ta mong muén dwa nhitng hinh anh d6 vao may tinh dé thyc hién cac muc dich khac
nhau nhu: phén tich anh, phuc hdi anh...

Dé may tinh c6 thé hiéu va phan tich anh thi anh can duoc ma hoa va biéu dién dudi dang s goi 12 anh sb. Viéc
xtr ly anh sb trén may tinh nham muc dich phan tich anh va phuc hdi cac théng tin bi sai léch trong qué trinh thu
nhan anh.

b. Ung dung ciia xir Iy anh va cho vi du

Luu trit dit liéu, tra ciru thong tin: nén anh dudi dang *.jpg, *.tif... dé giam dung luong luu tri.
Nhan dang: khuén mit, diu van tay, chir sb, ky tu...
Xéc thuc: xac thuc dang nhap windows 8 bang hinh anh...

Xay dung trong cac hé thbng may nhin cong nghiép dé diéu khién va kiém tra san pham: hé thong phan tich anh
dé phat hién bot khi bén trong vat thé duc bang nhya, phat hién céc linh kién khong dat tiéu chuan (bi bién
dang, thiéu) trong qua trinh san xuat, hé thong dém san pham thdng qua hinh anh nhan dugc tir camera quan sat.

2. Néu cach biéu dién anh s6 trén may tinh

Anh duoc biéu didn boi mot ham cudng d6 sang 2 chiéu f(x, y) trong d6 x, y 1a toa d6 cua diém anh, gié tri f tai
toa do (X,y) goi la cudng d6 sang hay muc xam cua diém anh.

MG&i mot diém c6 toa do (x, y) tuong tng véi mot pixel.
Chit Iwong anh sb phu thudc vao sé diém anh biéu din buc anh do.

Khi biéu dign anh trén may tinh ta c6 thé xem buc anh d6 nhu 1a mot ma tran véi chiéu cao = s6 hang x voi
chiéu rong = sé cot.

0 x1 X2 X
| |
I |
I |
yl f———————- "f(x1,y1) |
|
|
i
y2 p———————————————— ' f(x2,y2)
y v
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3. V& m6 hinh cac buéc co ban trong xir Iy anh s6

Phan doan anh

A 4

Tién xu ly anh
f
Thu nhan anh

+
Bai toan

a. Thu nhén anh

e Qua camera chup anh

e Qua may scan

e Tuvideo
b. Tién xir Iy dnh

e Loc nhiéu

e Nang cao d6 tuong phan
. Phén doan anh

e  Chia doan nho

/

Co <& tri

e Timkiém thong tin thich hop trén ting ving

d. Bi¢u dién va mé ta

e  Tim cac ving dic trung diém anh

e Biéu dién lai thong qua cac diém anh dic trung

e. Nhan dang va ndi suy
e Theo mau
e Theo may hoc

g. Co sé tri thire

e  Tiép nhan va xir Iy theo phuong phap tri tué con ngudi

4. CAc thanh phén ciia hé théng xir 1y 4nh s6

B6 phan hién thi

May tinh

A
\ 4

ngoai

In an va luu trir

CuuDuongThanCong.com

Phan ciing xtr ly
anh chuyén dung

T

Bo phan thu nhan
anh

Biéu dién va mo ta

'

Nhan dang va néi suy

v

Két qua

Luu trtr trong

\

Phan mém xu ly anh
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a. B6 phan thu nhén dnh
e Cam bién: nhay cam vai nang luong phét ra cua ddi twong (mau sic, kich thuéc...)
e S hoa: chuyén doi két qua cua bo phan cam bién thanh dix liéu s6
b. Phén cirng xir Iy dnh chuyén dung
e B sbhoa
e Phan cung thyc hién cac thao tac co ban nham nang cao toc do xu ly
c. May tinh: Thiétbi thong thwdng hodc chuyén dung
d. B9 phén lvu triv
e  Bit buoc phai c6
e  Luu trir tam thoi: phuc vu va str dung trong qua trinh xir ly hién tai
e  Luu trit truc tuyén: tang toc goi lai cac dit liéu thuong dung
e Luu trit vinh vién: luu trir dit liéu, truy cap khong thudng xuyén
e. Bo phan hién thi: man hinh

g. In 4n: Ghi lai dnh: may in lazer, may chiéu...

5. S6 héa anh l1a gi? Tai sao cin phai s0 héa anh?
a. S6 héa anh 1a gi ?
e LA viéc chuyén dbi dit liéu anh truyén théng bén ngoai (co tinh chat lién tuc) thanh dang di liéu anh s6 ma may
tinh ¢ thé hiéu dugc.
b. Tai sao cin phai s6 héa anh ?
e Theo nguyén Iy vé sé thuc giira hai diém c6 vo s6 diém nén viéc hién thi anh thong thuong trén thiét bi nhu may
tinh 12 khong thé duoc.

e Phai sb hoa anh dé Iy nhirng dit liéu anh quan trong va biéu dién dudi dang dir liéu s6 ma may tinh c6 thé hiéu
duoc.

v

6. Pinh nghia lAy miu (sampling) va lwong tir (Quantization) trong xir Iy anh?
a. LAy miu

L4y mau la mot qua trinh, qua d6 anh duoc tao nén trén mot ving cé tinh lién tuc duoc chuyén thanh céc gié tri roi
rac theo toa do nguyén (s6 héa toa do khong gian (x, y)). Qua trinh nay gom 2 lya chon:
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e Khoang lay mau
e  Céch thé hién dang mau
b. Luwgng ti

Luong tir hoé 12 anh xa tir cac s6 thuc md ta gia tri 1dy mau thanh mot dai hitu han céc sb thuc (s hoa céc gia tri f(x,

y)).
7. Néu khai niém vé diém anh (Pixel), mirc xam (Gray — level), 9 phan giai (Resolution).
a. Piém anh

e Lamot phan tr nho nhét trong anh sb tai toa do f(x, y), mdi diém anh twong tng voi mot phan tir trong ma tran

tai hang x va cot y.

e  Giatrj cua phan tir trong ma tran biéu thi cuong do sang hay mic xam cua diém anh.
b. Mirc xam

e Muc xam cua diém anh 13 cuong d6 sang dwoc gan bang gié tri nguyén tuong tng véi thang do do xam.

e Thang do do xam phu thudc vao s bit dé biéu dién mau caa diém anh. Bi véi anh nhi phan ding 1 bit dé biéu
dién mau => [0, 1] 1a thang do d6 xam (O : den, 1 : tring), anh xam thang do d6 xam la [0, 255] (O : den, 255 :
trang)...

c. Do phén giai
La mat d6 diém anh duoc sir dung dé biéu dién anh
8. Trinh bay vé bd loc trong mién khong gian (spatial filtering), loc tuyén tinh (linear Filtering) va cach xir Iy b
loc trong mién khéng gian (Spatial Filtering Process).
a. Bj loc trong mién khong gian
e B6 loc khong gian thong thudng dugc thuc hién dé khir nhidu hozc thuc hién mot sé kiéu nang cao anh.
e Bg loc thuong ¢ kich thuéc (2N-1, 2M - 1), vi du 3x3, 5%5...
e Céc gia tri cua bo loc duoc goi 1a cac hé sb.
b. Loc tuyén tinh
e Két qua ra duoc tinh bang tong tat ca cac phép nhan hé sb ciia bo loc vai gié tri diém anh twong tng trong ving
tac dong bai bo loc: g(x, y) = Z(wi*f(xi, yi)) vai i=1..Size, Size = m x n la kich thuéc cua bé loc.
¢. Cach xir 1y bd loc trong mién khong gian
e  Pit thm cua bo loc 1én trén diém anh can xu ly.
e Théng qua bo loc, trich rut ra cac diém 1an can vai diém anh can xa ly.
e Ap dung ham cua b loc In gia tri cua cac diém anh trong viing 1an can.
e  Dit gia tri diém anh twong tng trén anh dau ra bang gi4 tri tra dwoc vé bai ham cua bo loc.
e Dich chuyén mit la tir trai qua phai, trén xudng dudi, 1ap lai cac budc trén lan luot cho hét cac diém anh.

e D4 vai nhitng diém nam trén bién khdng ap dung.

9. Khai niém biéu dé Histogram? Xir Iy cAn bing Histogram?
a. Khai niém biéu d6 Histogram

La mot dang biéu 6 mé ta sy phan bé cua cac gia tri mirc xam cua cac diém anh trong vang anh sé.
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e Histogram ctia mot anh s6 véi mac xam thuoc dai xam [0, L - 1] 1a h(rk) = nk véi rk 1a mac xam thir k, nk 1a sb
diém anh c6 cung mac xam tha k.

e Biéu do Histogram c6 truc tung Oy biéu dién s6 diém anh ciia mirc xam rk va truc hoanh Ox biéu dién mirc xam
rk.
e X4c suét ciia mirc xam: p(rk) = nk/n vai n 1a téng sé diém anh.
b. Xir Iy cAn bang Histogram
* |y do can xit ly can bang Histogram

= P véi nhitng anh téi mau thi biéu d6 tap trung & viing xam thap (gan goc toa do).
= Pdi véi nhitng anh sang thi biéu do tap trung & viing xam cao.
=  D4i véi nhitng anh c6 do twong phan thap thi biéu do tap trung & ving xam giira.
= X ly can bang Histogram gitp phan bé déu cac mirc xam.

* Céc budc xir Iy can bang Histogram

= Buéc 1. V& biéu d6 Histogram cua ving anh.

2 3] 3 2

4 |2
3 |2
2 | 4

N | W | >
N O] W

S6 pixel (nk) 4
6 _______

5 _______ |
4 _______ I S

0 >
1 2 3 4 5 Muc xam (rk)

= Buwéc 2. Lap bang sau v6i L = 10 1a sé mac xam mai, n = 16 1a tong sb pixel cua ving anh.

sMc xam rk 0 1 2 3 4 516718109
S6 pixel nk 0 0 6 5 4 1]olofo]oO
$(nj) véi j=0..k 0 0 6 11 15 |16 |16 | 16 | 16 | 16
sk = 2(nj)/n véi j=0..k 0 0 6/16 | 11/16 |15/16 | 1 | 1 | 1 | 1
Két qua sk = Round(sk*(L - 1)) 0 0 3 6 8 919919

= Buwéc 3. Thay thé mirc xam rk trong ving anh ban dau thanh mac xam sk twong tng va vé biéu do Histogram
thu duoc.
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»

S6 pixel (nk) 4
6 lmmm e
o3 ISR S
/R FSE S R

1 __________________________ L — —
0 1
1 2 3 4 5 6 7 8

[
»

Murc xam (rk)

10. Xir ly Matching Histogram?
Véi xir ly can bang Histogram (Equalization Histogram) két qua thu duoc chi la duy nhat con véi xir Iy Matching
Histogram (Specifiation Histogram) c6 thé cho nhiéu két qua tuy theo biéu d6 Histogram lwa chon.

*Cac buéc thuc hién

Bai toan: Cho vang anh X, bién di thanh viing anh Z ma c6 Histogram cho truge (X = 2).

=

=
=

Buwéc 1: Dya vao ving anh X ching ta tinh Histogram cho mdi mic xam c6 trong dai xam: px(i). Sau d6 tinh
Equalization Histogram cho cac mac xam: Px(i) = Z(px(j)) vai j = 0..i

Budc 2: Dya vao biéu dd Histogram cua ving anh tinh pz(i), sau dé tinh: Pz(i) = Z(pz(j)) véi j = 0..i

Budéc 3: Ung véi mdi gia tri miac xam i trong ving anh X tim mic xam j trong vang anh Z sao cho |Px(i) -
Pz(j)| = min.

Buwoc 4: Sau khi xac dinh dugc j 1ap bang Lookup[i] = j.

Budéc 5: Thay thé i thanh j va vé biéu do Histogram thu duoc.

11. Cac k¥ thuit, thuit toan nén anh?

a. Ma hoa loat dai

Loat dai 1a mot day cac ky tu 13p lai lién tuc, lién tiép khéng ngat quang.

Muc dich cua viéc ma hoa loat dai 1a xac dinh cac loat dai, kich thuéc cua loat dai, cac ky hiéu trong loat dai.
MGi mot loat dai s& dugc thay thé bai mot tir ma gom 3 phan tu (r, 1, s) (repeat, length, symbols).

Dbi véi cac ky hiéu khdng phai 1 loat dai thi dwoc thay thé boi tir ma (n, 1, s) (non repeat, length, symbols).
Vi du: M& hoa dit liéu sau: AAABBBBBCECDDDD thu dugc r3Ar5Bn3CECr4D

b. Ma hoa theo thuét toan Shannon - Fano

=

4 4 3

Budc 1: Tinh toan tan suit xuat hién cua céc ky hiéu.

Budrc 2: Sap xép cac ky hiéu theo thir ty giam déan cua tin suat xuit hién.

Buéc 3: Chia d6i danh sach sao cho do chénh léch tong tat suat cua 2 phan la thip nhit.
Buwoc 4: Trén ghi ma 0, dudi ghi ma 1.
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= Buwéc 5: Lap lai bude 3 va 4 cho dén khi khong chia dugc nira.
= Buwdc 6: Xay dung bang mé.
c. Ma héa theo thuit toan Huffman
e Thuat toan Huffman tao ra cAc ma khac nhau cho céc ky hiéu khéac nhau.
e Ky hiéu nao c6 tan suat xuat hién I6n hon thi d6 dai tir ma twong ¢ng s& nho hon.
e  Dé xay dung duoc b ma Huffman can 1am nhiing budc sau:
Bwéc 1: Tinh tan suat xuét hién cua cac ky hiéu trong dir liéu.
Buwéc 2: Sap xép theo thi tu giam dan tan suit theo hang ngang.
Bwéc 3: Mbi nut duoc gan trong sb bang sb lan xuat hién caa ky hiéu.
Bwéc 4: Hai nit c6 trong s6 nho nhat s& dugc gan vao 1 nit méi c6 trong sé bang tong trong sé cua 2 nat do.
Budc 5: NUt moi sé dugc thém vao danh sach con 2 nit vira xét sé bj loai bo khoi danh sach.
Budéc 6: Mot trong 2 nit vira loai bo gan nhén 0, con lai gan nhén 1.

Budc 7: Lap lai tir budce 4 dén bude 6 cho dén khi con lai nit géc.

S R R U

Budéc 8: Xay dung bang ma.

12. M6 ta md hinh 1 h¢ thong xir 1y anh cu thé (LAy vi du)

Camera

truyén hinh o
vé1 ong kinh Den\thl__et bi
¢6 kha nang __ nhinanh
phéng to, thu

nhs.

\ Man hinh
\ b hoa va
Ii van ban Dén man
| | hinh video
Thiétbi o I
nhinanh A p— \
D /

May tinh ¢i nhén

e Hinh trén md ta mot hé théng xu ly anh cu thé. Trong d6 bao gdm may tinh PC kém theo thiét bi xir Iy anh. Noi
véi cong vao cua thiét bj thu nhan anh 1a mot video camera, va cong ra ndi voi mot thiét bi hién thi 1a man hinh
video.

13. Khai ni¢m vé mit na? Cach sir dung mit na trong xir Iy anh?
a. Khai niém vé mit na

e Mot vai toan tir dung trong xir ly anh thyuc hién trén gid tri cia diém anh va cac diém trong ving lan can cua no,
cung véi mot vung anh con cung kich thuéc véi vang 1an can.

e \/Ung anh con nay duoc duoc goi 1a mat na, hay bo loc. Cac gia tri cia mat na dwoc goi 13 hé sb.
e Kich thugc cia mat na (2N-1, 2M - 1), vi du 3x3, 5x5...
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b. Cach sir dung mét na trong xir ly 4nh

Dit tam cua mat na 1én trén diém anh can xu ly.

Théng qua bo loc, trich rut ra cac diém 1an can voi diém anh can xa ly.

Ap dung ham cta mat na Ién gia tri ctia cac diém anh trong viing 1an can.

Dit gié tri diém anh tuong @ng trén anh dau ra bang gid tri tra dugc vé bai ham cua mat na.

Ddi vai loc tuyén tinh, két qua ra duogc tinh bang tong tat ca cac phép nhan hé s cia mat na véi gia tri diém anh
tuong Gng trong ving tac dong boi mat na: g(x, y) = Z(wi*f(xi, yi)) vadi i=1..Size, Size = m x n 1a kich thudc
ctia mat na.

Dich chuyén mit la tir trai qua phai, trén xung dudi, 1ap lai cac budc trén lan luot cho hét cac diém anh.

Déi vai nhitng diém nam trén bién khdng ap dung.

14. Lam sac nét mgt vung anh?

a. Gi6i thiéu

Trong 1 s6 truong hop & budc tién xi ly anh ching ta phai 1am néi bat nhitng thong tin can thiét (bj mo).

Lam sic nét mot vang anh 1a loai bo nhiig diém anh c6 gia tri mac xam thap va chuyén vao do gia tri mac xam
cao phu thudc vao diém anh 1an can déi véi diém anh bi loai bo.

Dung bo loc trich rat ra nhimg diém anh 1an can cua diém anh can loai bo véi cac hé sé dwoc st dung cho bo
loc sic nét

b. BJ loc sac nét

Tong céc hé sb bang 0
Cac gid tri d6i xang qua tam cua bo loc

Mot s6 bo loc thuong dung:

1 1 1 -1 -1 -1
1 -8 1 -1 8 -1
1 1 1 -1 -1 -1

c. Thwe hién lam sac nét dnh

Dit tdm cua bo loc vao diém can xét va trich rat ra dugc cac diém lan can cua diém dang xét.

Tinh toan dap ting dau ra cua bo loc theo cong thic sau:

= Néu hé s6 & tam cia mat na > 0

g(x, y) = f(x, y) + V2 f(x, y)
= Néu hé sb & tam ciia mat na < 0

g(x, y) = f(x, y) - V3 f(x, y)

Vai V2 £(x, y) = Z(wi, f(xi, yi)) véi i=1..Size, Size = m x n |a kich thuéc cua b loc.

15. Lam mugt mot vung dnh?

a. Gi6i thiéu

Céc bo loc 1am muot dwoc sir dung dé 1am mo va giam nhidu

Lam mo duoc sir dung trong mot s6 budc tién xir 1y, nhur 1a xoa bo mot sb chi tiét nho trong anh hozc lam lam
lien cac khoang trong nho giita cac dudng nét
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e Giam nhidu c6 thé duoc thyuc hién bang cach lam ma vai bo loc tuyén tinh hoac phi tuyén tinh
b. B9 lgc trung vi

e Thay thé gia tri diém anh dang xét bang gia tri cua diém chinh giira trong ddy gié tri cac diém anh thu duoc
thdng qua bo loc sau khi sap xép tang dan céc gia tri diém anh.

c. B) loc thong thap
e Loai bo nhitng diém anh c6 gié tri mirc xam cao

e Sir dung bo loc véi cac hé s6 dbi xang nhau qua tdm cua bo loc, cac hé s6 ¢ vi tri ¢ khoang cach gan tam c6
gid tri >= céc hé sb ¢ vi tri c6 khoang cach xa tam.

e Mot sé bo loc thuong dung:

1 1 1 1 2 1
1 8 1 2 4
1 1 1 1 2 1

e Kich thuéc cua bo loc (2N-1, 2M - 1), vi du 3x3, 5X5...
e Djtthm cua bo loc 1én diém anh can xét, khdng xét nhitng diém nam trén bién vang anh.
e  Tinh toan d4p (mg dau ra cua bo loc theo cong thirc sau:

a(x, y) = Z(wi*f(xi, yi)) / Z(wi) véi i=1..Size, Size = m x n 1a kich thudc cua bo loc.

16. Trinh bay vé b loc trung vi (Median Filters)?
a. Gi6i thigu

e B6 loc trung vi la bo loc 1am muot phi tuyén trong mién khong gian.

e B0 loc trung vi 1a mét trong nhitng bo loc theo théng ké thi ty.

e N0 thay thé gia tri cua diém anh bang trung vi cia c&c muc xam cua cac diém lan can.

e B loc trung vi duoc ding phd bién, bai vi véi mot sé loai nhidu nhat dinh, n6 ¢ thé loc nhidu rat tét véi do mo
thap hon so v6i bo loc 1am muot tuyén tinh (xét cing kich thudc).

b. Cac bwée thwe hién

e Trung vi E cia mot tap hop la gi4 tri ma mot nira c4c gia tri trong tap hop nhod hon hoic bang E, mot nira cac gia
tri trong tap hop I6n hon hodc bang E

e Ap dung bo loc trung vi 1én diém dang xét, ta sip xép cac diém anh va lan can cua né theo thir ty gid tri ting
dan va tim gia tri trung vi, gan gid tri nay cho gia tri diém anh dang xét.

e Chirc ning co ban cua bo loc trung vi 12 thiét 1ap gia tri cua cac diém voi cac mic xam khac nhau thanh gié tri
¢6 vé nhu gan gidng vai cac diém lan can.

e Khi &p dung bo loc trung vi ¢6 kich thuéc m x n, cac diém anh ma c6 sb luong cac diém lan can cling mac xam
v6i n6 nho hon m*n/2 s& bi thay thé bai trung vi cua tap do, cac diém anh ma c6 sb lugng cac diém lan can co
cting mic xam Ién hon hodc bang m*n/2 s& khong bi anh hudng, diéu nay khac phuc duge nhuge diém 1am mo
anh khi &p dung bo loc trung binh.

17. Trinh bay phép giiin anh? Cho vi du? Nhin xét két qua?
a. Muc dich
e M¢ rong vung anh.

e  Lap day khoang tréng.
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b. Cac budc thue hién

e Xac dinh phan tu cu tric va tam

e Djt tam vao diém anh can xir 1y, khong xét cac diém co gia tri 0.

e Thyc hién phép OR phan tir ciu triic véi anh dé duoc két qua tai diém twong ung.

e Dich chuyén tam cua phan tir cAu tric lan luot qua timg diém anh trén anh va lap lai cac budc trén.

c. Vidu
e Thuc hién phép gian anh trén vung anh sau:

acaca ¢ I e

i R A 1 1 (1 1 1 1 |1

oj1/|1(01|21 1|0

01710 o1 o 1 1 1 1 1 1

0111111110 1 1 1 1 1 1
1 1 1 1 1 1

o|(o0o|0|0]|0]|O

Ma tran diém anh Phan tur cau trac Giai

e Nhan xet:

= Vung anh goc da dugc ma rong.

= Khoang tréng & giira viing anh ciing da duoc lap day.

18. Trinh bay phép co anh? Cho vi du? Nhén xét két qua?

a. Muc dich

e Thu nho anh.

e Loai bo cu ndi, loai bo phan nhd, phan thr ra.

b. Cac buée thwe hién

e Xac dinh phan tu cAu tric va tam
e Dit tam vao diém anh can xir 1y, khong xét cac diém c6 gia tri 0.
e Néu tit ca cac diém anh cia phan tir cau tr(c nam hoan toan trong cac diém anh ciia anh nhi phan thi diém

turong ung trén anh két qua s& 1a diém anh (gia tri bang 1). Nguoc lai, diém twong @ng trén anh két qua s& la
diém nén (gi4 tri bang 0)

e Dich chuyén tdm cuia phan tir cau tric lan luot qua tirg diém anh trén anh va 13p lai cac budc trén.

c. Vidu

e Thuc hién phép co anh trén vung anh sau:

oO| O]l Ol ©O| O]l O] ©
| Ol Ol Ol O] | O

| Ol k|l Ol Ol | O

ol r| PR Ll Ll o

= = S N =]

ol k| k|l k|l ko

ol | k||l ko

oO| O] Ol ©O| O]l O] ©

oO| O] Ol ©O| O] O]l ©| ©
Ol O]l O]l O] Ol O] ©O| ©

O O] O] O] Ol O] ©O| ©

O O O O] O] O] O ©

O| O| O | | k| O O

Ol O| O Pr| | kP, Ol O

O O O O] O] O] O ©

oO| O] Ol O] O] O]l ©| ©
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[ofofofofofojofo

Ma tran diém anh Phan tir c4u tric Giai
e Nhan xét:
= Vung anh gdc di dugc thu nho.
= 3 phan nho nho ra da bi loai bo.
19. Trinh bay phép mé anh? Cho vi du? Nhén xét két qua?
a. Muc dich
e Loai bo cau ndi, loai bo phan nhd, phan thura ra.
e Giir nguyén cau trac, kich thudc viing anh
b. Cac buéc thuc hién
e Thuyc hién lién tiép 2 phép co anh va gian anh:
XoS=(X®S)®S
c. Vidu
e Thuc hién phép m¢é anh trén vung anh sau:
oloJofofofolo]oO 1 olofojojofofo]oO
ol1|[1]1[2[1[1]0 1 ofof[ofofofofo]o
olojo[1[1[1[1]0 1 ofofofof1f1]o]0
olofof1f1l1(1]0 0j{0j0j0j1f1|0]|0
olof1]1f1|1(|1]0 0|{0j0j0j1f1|0|0
olofof1f1|1(1]0 0oj{ojoj0j0f0|0]|0O
ol1/1(0]l0|0]0]|0O ojo0(oj0j0|0j0|O0
o|lojojolololoO]|oO o(ojojojojofojo
Ma tran diém anh Phn tir cau trlic Gidi

e Buwéc 1. Coanh

e Buwéc 2. Gidn anh

oO| O] Ol O]l Ol | o] o
oO| O] Ol OOl ol o] o
oO| O] Ol OOl | o] o

ol o k| k| k| k| L|lo

ol o] k| k| k| Ll —L|lo

ol o] k| k| k| Lo

ol o k| k| k| k||l o

oO| O] Ol O]l O]l | o] o

e Nhan xét:
= 3 phan nho nho ra da bi loai bo.

= Cau triic va kich thugc ving anh duoc giir nguyén
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20. Trinh bay phép déng anh? Cho vi du? Nhin xét két qua?

a. Muc dich

e Lap day khoang trdng, ndi lién khoang cach.

e Giir nguyén cau trac, kich thudc ving anh

b. Cac bwéc thue hién

e Thuc hién lién tiép 2 phép gi&n anh va co anh:

X+S=(X®S)0®S

c. Vidu

e Thuyc hién phép dong anh trén vung anh sau:

o[ofofo]o]o 1 0001 |1 ]1

olofofof1]0 1 11111

ol1]1]of1]o0 1 111111

o[1]ofof1]o 111111

ofl1f1f11]o 111111

olofofofol]oO 111111
Ma tran diém anh Phan tir cAu triic Gidi

e Buwéc 1. Gidn anh

e Buwéc 2. Coan

e Nhan xét:

= Khoang tréng & giira viing anh ciing da duoc lap day.
= CAau trac va kich thudc ving anh dugc gitr nguyén.

h

1. Cén bang Histogram

= Buéc 1. V& biéu d6 Histogram cua ving anh.

ol O] O] O O] ©

O P | | O] O

O P | k| O O
O P | 2| O] O

Ol k| R, k| Ll o

o O] O] O] O ©

51332

24| 3
5|3|5]|8
2 14|54
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S6 pixel (nk) 4
6

S)
4 __________ —_————

»

1 ______ —_t L —

12 3 4 5 6 7 8 Mucxam (rk)

= Buwdéc 2. Lap bang sau véi L = 10 la s6 mic xam méi, n = 16 1a tong sb pixel ciia vang anh.

Mirc xam rk 0|1 2 3 4 5 6 7 8 9
S pixel nk 0|0 3 4 4 4 0 0 1 0
=(nj) , j=0..k 0|0 3 7 11 15 15 15 16 | 16
sk = 2(nj)/n , j=0..k 0| 0| 316 | 716 | 11/16 | 15/16 | 1516 | 15116 | 1 | 1
sk = Round(sk*(L - 1)) 00| 2 4 6 8 8 8 9 | 9
= Buwdéc 3. Thay thé mic xam rk trong ving anh ban dau thanh mirc xam sk tuong ng va vé biéu do Histogram
thu duoc.
8 | 4| 4 2
8 12| 8| 4
8 4|89
2 18| 8] 8
S6 pixel (nk) 4
8 _________________________
5
4 _____________
3 |=AAlA_ &
2
1"~~~ 7"~"~"""~—— 771 — _“

1 2 3 4 5 6 7 8 9 Micxam(rk)

2. Xir ly Matching Histogram
Vung anh X
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0O(1j0|1]|1
113|121
3|24 |5 |6
112351
0 0(0|0
Histogram Z

S6 pixel (nk) 4
8 |
7 ____________
6

[ 1] -

0712 3 4 5 6 Micxam k)

= Buéc 1: Tinh Equalization Histogram cua viing anh nguén va vé biéu do histogram cua viing anh nguon.

Murc xam rk 0 1 2 3 4 5 6
S6 pixel nk 7 8 3 3 1 2 1
px(i) 0.28 0.32 0.12 0.12 0.04 0.08 0.24
2(nj) , j=0..k 7 15 18 21 22 24 25
Px(i) 0.28 0.6 0.72 0.84 0.88 0.96 1
S pixel (nk) 4
8 — — —
v
6
5
4
3 I I
2 L _____
1______ B __—IV__%___| »
0 ) ) —>
1 2 3 4 5 6 Mucxam (rk)

= Buwoc 2: Tinh pz(i) va Pz(i)
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Muc xam rk 0 1 2 3 4 5 6
S6 pixel nk 0 2 2 3 7 8 3
pz(i) 0 | 008 0.08 0.12 0.28 0.32 0.12
2(nj) , j=0..k 0 2 4 7 14 22 25
Pz(i) 0 | 0.08 0.16 0.28 0.56 0.88 1

=  Buwéc 3: Voi mdi i, tim j sao cho |Px(i) - Pz(j)] min

\i\j 0 1 2 3 4 5 6 Min

0.28 0.2 0.12 0 0.28 0.6 0.72

0.6 0.52 0.44 0.32 0.04 0.28 0.4

0.72 0.67 0.56 0.44 0.16 0.16 0.28

0.84 0.76 0.68 0.56 0.28 0.04 0.16

0.88 0.04 0.72 0.6 0.32 0 0.12

0.96 0.88 0.8 0.68 0.4 0.08 0.04

ool | M| W N[ L, | O

ool |l b~ M| W

1 0.92 0.84 0.72 0.44 0.12 0

= Buwdc 4: Lap bang Lookupl[i] =j

| 0 1 2 3 4 5 6

j 3 4 4 5 5 6 6

= Buwéc 5: Thay thé cac diém anh c6 mac xam i trong ving anh nguén thanh mirc xam j twong ¢ng nhu trong
bang Lookup va vé& biéu d6 Histogram thu duoc.

3143 |44
4|5 4|4]4
5|45 |6]6
414|564
3|13[3|3]3

e Histogram cta vung anh thu dugc

Murc xam rk 0ol1]2]3 4 5] 6
S6 pixel nk o|lo|o0 |7 | 11| 4]3
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S6 pixel (nk)

1 ) SR
10
9

S o] R (I G

0712 3 4 5 6§ Mucxam(k

3. Lam muot viing dnh
Vung anh Mat na kich thudc (3x3)

w
o | N o N
w |
Al O | N B

@
s

=)

||k -
Rk RN

3

W | N k| O

N | | W Of ©

| N O NP
[E

Al OO N M| W

5

e Tinh dap tng g(X, y) = Z( w(xi, yi) * f(xi, yi) ) / Zw(xi, yi)
e Tinh dap tng g(1, 1) cho f(1,1) =5
g(1, 1) = [ w(0, 0)*f(0, 0) + w(0, 1)*f(0, 1) + w(0, 2)*f(0, 2) + w(1, 0)*f(1, 0) + w(l, 1)*f(1,1) + w(1, 2)*f(1, 2)
+w(2, 0)*f(2, 0) + w(2, 1)*f(2, 1) + w(2, 2)*f(2,2) 1/ [ w(0, 0 + w(0, 1) + w(0, 2) + w(1, 0) + w(l, 1) + w(Z,
2) +w(2,0) +w(2,1)+w(2,2) ]
=(0*1+2*1 +6*1L +3*1 +5*8 + 1*1 + 1*1 + 7*1 +3*1) /(1 +1+1+1+8+1+1+1+1)
=63/16 ~ 4
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g(1,1)=4

Twong tu:

9(1,2)=(2+6+4+5+1*8+7+7+3+6)/16=48/16=3 0ol 216124
9(1,2) =3
g(2,1)=(3+5+1+1+7*8+3+2+6+5)/16=82/16~5 Két qua: S I I
9(2,1)=5 1|5|41|6
0(2,2)=5+1+7+7+3*8+6+6+5+4)/16 =65/16 ~ 4 216 |5 |4
9(2,2)=4
4. Loc nhiéu sir dung bd loc trung vi Median Filter
\Vung anh Mat na kich thudc (3x3)

ol206124 X 0 1 2 3
30517 0 0 2 6 4
117136 1 3 5 1 7
516l |4 2 1 7 3 6

- 3 2 6 5 4

Giai

Tinh dap ung g(1, 1) cho f(1,1) =5

Xét cac diém anh trong viing lang giéng 3x3 véi f(1, 1) 1am tdm ta c6 mang gié tri cA&c mirc xam nhur sau:

A={0,26,3,51,173}

Sép xép mang A duoc mang S:
$={0,1,1,2,3,3,5,6,7}

Gi4 tri trung tdm cta mang S 14 S[4] =3 nén g(1, 1) = 3.
Tinh dap ung g(1, 2) cho f(1,2) =1

Xét cac diém anh trong vung lang giéng 3x3 vai f(1, 2) 1am tdm ta c6 mang gia tri cAc mirc xAm nhu sau:

A={2,6,4,51,7,7,3,6}

Sép xép mang A duoc mang S:
$={1,23,45,6,6,7,7}

Gié trj trung tdm cta mang S l1a S[4] =5 nén g(1, 2) = 5.
Tinh dap ung g(2, 1) cho f(2,1) =7

Xét cac diém anh trong ving lang giéng 3x3 vai f(2, 1) 1am tdm ta c6 mang gid tri c&c mirc xam nhu sau:

A={3,51,1,7,3,26,5}

Sép xép mang A duoc mang S:
$={1,1,2,3,3,5,5,6,7}

Gid tri trung tdm ctia mang S 1a S[4] =3 nén g(2, 1) = 3.
Tinh dap ung g(2, 2) cho f(2,2) =5

Xét cac diém anh trong vaing lang giéng 3x3 vai (2, 2) 1am tam ta c6 mang gia tri cac mirc x4m nhu sau:
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A={517736,6,514} 113|5]|6
Sép xép mang A duoc mang S: 2>l6l5]a
$={1,3,455,6,6,7,7}

Gia tri trung tdm cua mang S la S[4] =5 nén g(2, 2) = 5.

e Kétqua:
5. Lam sac nét ving anh
\Vung anh Mat na kich thudc (3x3)
2 3 5 5
X 0(1]|2]3
1) 81 o |2[3]|5]5s y N EE
1 1 1
; 3 2 5 1 515138 1 11-811
3 6 3 9 5 913215 2 1111
Giai 3 316319

e Tam mit na la -8 < 0 nén dap tng duoc tinh theo cong thuc:
g(xi, yi) = f(xi, yi) - v?2 f(xi, yi)
e g(1,1)=f(1,1)-V*fQ1,1)
=1(1, 1) - [ w(0,0) * f(0, 0) + w(0, 1)*f(0, 1) + w(0, 2) *f(0, 2) + w(1, 0) *f(1, 0) + w(1, 1) *f(1, 1) + w(1, 2)
*f(1, 2) + w(2, 0) *f(2, 0) + w(2, 1)*f(2, 1) + w(2, 2) *f(2, 2) ]
=5-(2*1+3*1 +5*1 +5*1 + 5%(-8) + 3*1 + 9*1 + 3*1 + 2*1 ) = 13
Twong tu:

o (L, 2)=3-(5*1 +5%1 + 3% + 9*1 + 3%(-8) + 2*1 +3*1 +6*1 + 3*1) = -9 > 1 3] 5 | 5
g(L, 2) = (1, 2) + 255 = -9 + 255 = 246 P IO Iy
o (2 1)=3-(3*1 +5%1 +5%1 + 5*1 + 3%(-8) + 8*1 +3*1 +2*1 + 5*1) = -9
9 | 246|231 5
g2, 1) = g(2, 1) + 255 = -9 + 255 = 246
o (2, 2) =2~ (5*1+3%1 +8*1 + 3*1 + 2%(-8) + 5*1 +6*1 +3*1 + 9*1 ) = -24 3161319

9(2, 2) = g(2, 2) + 255 = -24 + 255 = 231
Két qua:
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