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1.1 Xir Iy anh va cac van dé co ban

1.1.1. Khai ni€ém xur ly anh
1.1.2. Céc van dé co ban trong xir Iy anh



1.1.1 Khai niém xuwr ly anh

* Qua trinh xur ly anh dugc xem nhu 1a qua trmh thao tac
anh dau vao nham cho ra két qua mong muon

Anh mong
muon

Két luan




Anh va diém anh:

- Piém anh duoc xem nhu 1a dau hiéu hay cuong do sang tai
1 toa do trong khong gian cua do1 tuong

- Anh 14 tap hop cac diém anh va méi diém anh duoc dic
trung boi cac thong so nhu: Mau sac, cuong do sang, vi
tri,... Do @6 anh c0 thé dugc xem nhu mot ham n bién
P(cl, c2,..., cn).

Mtrc xam, mau: La so cac gia tri co thé co cua cac di€m
anh cua anh



e Qua trinh thu nhan va xu ly anh

Po1 sanh,

R rut ra két

luan




1.1.2. Cac van dé co ban trong xir Iy anh

Nan chinh bién dang

- Anh thu nhan thudng bi bién dang do cac thiét bi quang
hoc va dién tur.

Khtr nhiéu: C6 2 loai nhiéu co ban trong qua trinh thu

nhan anh:

+ Nhicu h¢ thong: la nhiéu c6 quy luat c6 thé khir bang cac
phép bién doi

- Nhiéu pgﬁu nhién: vét ban khong rd nguyén nhan — khac
phuc bang cac phép loc



Chinh mtrc xam: Nham khac phuc tinh khong dong
déu cua hé thong gay ra. Thong thuong c6 2 hudng tiép
can:

- Giam s6 mirc xam: Thuc hién bﬁng cach nhom cac muc
xam gan nhau thanh mot bo. Trudng hop chi ¢6 2 mirc
xam thi chinh 1a chuyén vé anh den trang. Ung dung: In
anh mau ra may in den trang.

= Tang s6 murc xam: Thue hién noi suy ra cac murc xam
trung gian bang k¥ thuat noi suy. K¥ thuat nay nham ting
cuong d6 min cho anh



Trich chon dac trung:

- bic diém khong gian: Phan bé mitc xam, phan bo xac
suat, bién do, di€ém uon v.v..

- Pic diém bién va duong bién: Puoc dung khi nhan dang
do1 tuong. Cac dac di€ém nay co thé dugc trich chon nho
toan tu gradient, toan tir la ban, toan tir Laplace, .V.V..

Viec trich chon hiéu qua cdc dac diem giup cho viéc nhan
dang cdc doi twong anh chinh xdc, voi toc do tinh toan
cao va dung luong nho luu trir giam xuong.



Nhan dang: Tu d0ng (automatic recognition), mo ta doi
twong, phan loai va phan nhom cac mau (anh)

- VD: Nhan dang nguoi thédng quan mau chir viét, mau van tay
Nén anh: Nham giam khong gian luu trit. C6 hai khuynh
hudng 1a nén ¢6 bao toan va khong bao toan thong tin.
Nén khong bao toan thi thuong co kha nang nén cao hon
nhung kha niang phuc hoi thi kém hon

- Nén anh thong ké

= Nén anh khong gian

- Nén anh sir dung phép bién doi: JPG

- Nén anh Fractal: Luu trit phan goc anh va quy luét sinh ra anh



1.2. Thu nhén va biéu dién anh

1.2.1. Thu nhan anh va céc thiét bi thu nhan anh
1.2.2. Biéu dién anh

1.2.3. Cac moO hinh mau sac




1.2.1. Thu nhan anh va thiét bi thu nhén anh

» Anh hinh thanh nhu thé nao?

Image Formation




o Anh thu duoc qua thau kinh

Image Formation

projection
through lens _ -

image of object




» SO hda anh (lay mau > lugng tir hoa)
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* Mau sac lién tuc (trong tu nhi€n) va mau sac ro1 rac
(trong anh)

. Image Formation

% .
« |discrete real-

continuous colors, |
valued image

discrete locations.




» Van dé chat lugng thu nhan anh

» Anh xa mién mau Ién tuc (vO han) vao mién hit han (tap
mau roi rac)

continuous colors
mapped to a finite,
discrete set of colors.

discrete color output

continuous color input




» Cau truc cua mat nguoi
- Cornea - gidc mac, aqueous - thily dich, lens - thiy tin the,
fovea — ho mat, . . .

cornea vitreous

aqueous
humor retina
pupil
tana fovea
iris :::2:’
ciliary optic




» Thu nhan anh bang mat, may anh




1.2.2 Biéu dién anh

Anh trén may tinh 1a két qua thu nhan theo cac phuong
phap s6 hod. Qua trinh luu trit anh nham 2 tiéu chi:

- Tiét kiém bo nhé

= Giam thoi glan xu ly

Néu st dung cang nhiéu diém anh thi birc anh cang dep,
cang min va cang thé hién rd hon chi tiét cua anh >do
phan giai.

Viéc lua chon d6 phan giai phai phu hop véi nhu cau sir
dung va dic trung ctia moi anh cu thé. Trén co sé d6 cac
anh thuong dugc biéu dién theo 2 mo hinh co ban: Mo
hinh Raster, M6 hinh Vector



1.2.2.1 M6 hinh Raster

Pay la cach biéu dién anh thong dung nhat hién nay
Anh dugc biéu dién dudi dang ma tran cac diém anh.
MOi diém anh dugc biéu dién bang 1 hay nhiéu bit

M0 hinh Raster thuan lgi cho hién thi va in an.

Ngay nay cong nghé phan ctmg cung cap nhitng thiét bi
thu nhan anh Raster phl hop véi toc @6 nhanh va chat
lwong cao cho ca dau vao va dau ra.

Hién nay, c6 trén 50 khudn dang anh thdong dung, mot so
dung cac k¥ thuat nén c6 kha niang phuc hoi dir liéu
100%
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Digital Image

Digital Image
(an approximation) (an approximation)

Real image Real image




» Viéc hién thi trong méi truong Windows 1 Microsoft
dua ra khuén dang anh DIB (Device Independent
Bitmap) lam trung gian

Cua so lam

Viéc




1.2.2.2 M0 hinh Vector

Nguoi ta str dung hudng gitra cac vector cua diém anh

lan can dé ma hoa va tai tao hinh anh ban dau

Anh vector dugc thu nhan tryc tiép tir c&c thiet b so hoé

hoac dugc chuyén do1 tir anh Raster

Biéu dién vector té ra wu viét hon Raster ¢ nhiing diém:

- Tiét kiém khong gian luu trit

- Dé dang cho hién thi va in an con

+ Pam bao dé dang trong lya chon sao chép di chuyén tim
kiém...



1.2.3. Cac mo hinh mau sac

MO hinh mau RGB (Red, Green, Blue)

MO0 hinh mau CMY ( Cyan, Megenta, Yellow) - Tu
doc

MO hinh mau HSV ( Hue, Saturation, Value) - Tu doc
Mo hinh mau HLS = Tu doc



Tim cong thirc

o Xam hoéa anh

» P6i mau

e https://onlinejpgtools.com/convert-jpg-to-grayscale
e https://www.iloveimg.com/



https://onlinejpgtools.com/convert-jpg-to-grayscale

DIsScuss

13. What are the steps involved in DIP?
1. Image Acquisition

2. Preprocessing

3. Segmentation

4. Representation and Description

5. Recognition and Interpretation




1.2.3.1 M6 hinh mau RGB

o Anh sang d6 (Red),

xanh la cay (Green) &‘1}0]3
va xanh lam (Blue) Wheel
duoc to hop vO1 nhau il
theo nhi€u phuong 255-0-255

thirc khac nhau dé tao
thanh cac mau khac
nhau.
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1.2.3.2 Pixel

p(X, y)? la mot diém (roi rac) trén anh (1) va f(p) 1a vector
cua diém p. VI du:

- f(p) = [R(p), G(p), B(p)] néu I 1 anh mau

- f(p) duoc goi & muc xam néu | 14 anh xam (R=G=B)
Cap (p, f(p)) duoc goi la pixel (stand for picture
element).

Thong thuong, ta st dung f(X, y) dé chi 1 pixel, trong d6
(X, y) la toa do.



{(248.134)-
[163. 42, 54]

f[lﬂ A77) =[122, 122, 82]

f(100,100) = [255,83.122]

» Trong pham Vi hoc phan, chi 1am viéc véi anh xam
» Cac thao tac véi anh mau twong tu nhu anh xam



Budc nao sau day thuong duoc thwe hién dau tién trong qua trinh
X ly Anh? a) Phan tich dac trwng b) Tién x& ly ¢) Phdn doan d) Phéan
loai

Trong tién x& ly anh, muc dich chinh cda viéc lam tron (smoothing)
la gi? a) LAm mo anh dé giam nhiéu b) Tang dd twong phan cda anh
c) Tang dd sic nét cha anh d) Phat hién canh trong anh

Budc nao trong qua trinh x& ly anh tap trung vao viéc phan tach cac
vung doéi twvgng khac nhau trong anh? a) Phan tich dac truwng b) Tién
XU ly c) Phan doan d) Phan loai

Trong qua trinh phan tich dac trwng anh, muc dich cua viéc trich
xuat dac trung 1a gi? a) Tao ra biéu dién sd clia anh b) Tim ki€m cac
vung co dac tinh twong tu trong anh c) Phan loai cac doi tuong
trong anh d) Phat hién canh trong anh

Budc nao sau day thuong duoc thwe hién cudi cung trong qua trinh
Xt ly dnh? a) Phan tich dac trwng b) Tién x& ly ¢) Phan doan d) Phan
loai



1.2.3.3 Cau tric file anh

A typical BMP file usually contains the following blocks
of data:

BMP File Header Stores general information about the
BMP file.

Bitmap Information (DIB header)
= Stores detailed information about the bitmap image.

Color Palette

= Stores the definition of the colors being used for indexed
color bitmaps.

Bitmap Data Stores the actual image, pixel by pixel.



BMP File Header (14 byte)

start | size name stdvalue Purpose

bf Type 19778 must always be set to 'BM' to
declare that this is a .omp-file.
3 4 bfSize 77 specifies the size of the file in
bytes.
7 2 bfReservedl O must always be set to zero.
9 2 bfReserved2 0 must always be set to zero.

11 4 bfOffBits 1078 specifies the offset from the
beginning of
the file to the bitmap data.




Bitmap Information (40 byte)

start | size name | stdvalue Purpose

4 biSize specifies the size of the

BITMAPINFOHEADER structure,
In bytes.

19 4 biWidth 100 specifies the width of the image, In
pixels.

23 4 biHeight 100 specifies the height of the image, In
pixels.

27 2 biPlanes 1 specifies the number of planes of the

target device
29 2 biBitCount 8 specifies the number of bits per pixel.




start | size name stdvalue Purpose

biCompression Specifies the type of compression,
usually set to zero (no
compression).

35 4 biSizelmage 0 specifies the size of the image data,
In bytes. If there is no compression,
It is valid to set this member to
Zero.

39 4 biXPelsPerMeter 0 specifies the the horizontal pixels
per meter on the designated targer
device, usually set to zero.




start | size name stdvalue Purpose

4 biYPelsPerMeter specifies the the vertical pixels per
meter on the designated targer
device,
usually set to zero.

47 4 biClrUsed 0 specifies the number of colors used
In the bitmap, if set to zero the
number of colors is calculated
using the biBitCount member.

51 4 biClrImportant 0 specifies the number of color that
are 'important’ for the bitmap, if set
to zero, all colors are important.




Mot s6 cha \&
= biBitCount actually specifies the color resolution of the
bitmap. The possible values are:
1 (black/white);
4 (16 colors);
8 (256 colors);
24 (16.7 million colors).



= The biBitCount data element also decides if there is a
color table in the file and how It looks like:

In 1-bit mode the color table has to contain 2 entries (white,
black).

In 4-bit mode the color table must contain 16 colors.
In 8-bit mode the color table contains 256 entries.
In 24-bit mode, the palette is omitted.



Color Palette

» The color palette appeared if biBitCount is 1, 4 or 8.

start | size name stdvalue Purpose

rgbBlue specifies the blue part of the color.
2 1 rgbGreen specifies the green part of the color.
3 1 rgbRed specifies the red part of the color.

4 1 rgbReserved must always be set to zero.




Bitmap Data

It depens on the BMP File Header structure how the
pixel data Is to be interpreted.

Another important thing is that the number of bytes in
one row must always be adjusted to fit into the border of
a multiple of four. You simply append zero bytes until
the number of bytes in a row reaches a multiple of four,

an example:
= 6 bytes that represent a row in the bitmap:
A0 37 F2 8B 31 C4

= must be saved as:
A0 37 F28B 31 C4 0000



Notes

= In 1-bit mode every byte in the image data represents eight
pixels. They are arranged from higher to lower bit for
pixels from left to right.

= In 4-bit mode every byte in the image data represents two
pixels. The byte is split into the higher 4 bits and the lower
4 bits and each value of them points to a palette entry.

= In 8-bit mode every byte represents a pixel. The value
points to an entry in the color table.

= In 24-bit mode, three bytes represent one pixel. The first
byte represents the red part, the second the green and the
third the blue part.



Bal tap

* Lap bang Dang file hinh | Giai thich ngin
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