2.1 (Image Types)

2.1.1 (Binary Images)

2.1.2 (Gray  Scale)
(monochrome)

! 2:= 256 256
255 ) 0 255

2.13 (Color Images) 3

8 24
22 16
2.14 (Multispectral images)

(Infrared), (Near- infrared),
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2.2 MIMAAIAVBITOYAMNAUM SUBITIUVB I A INIYE
(Color space Color Models) (point)
P(xy) 8
3x3
2.2.1 (RGBim (RGB Color Model)
CRT
(0,0,0)
(11,1)
J B
Blud (0,0, 1) Cyan
Magenta E White
: ©,1,0)
Black) === - samamesmsafommons >
7’ ! G
i Green
(1,0.0) | ./
/ Red Yellow
R
2.1 (RGB)
2.2.2 (CMY Color Model)



Additive (RGB) Subtractive(CMY)

Applies to light-emitting Applies to reflected light
sources (TVs, monitors, etc) (printed images, paints, etc)
2.2: (RGB)U : (CYM)
CMY

C ll 11

M — A G

Y 1 B
2.2.3 (Y1Q Color Model)

NTSC

v 5T 4 R
| — 5%6-275-321 G
0 22-53 31 B



2.2.4 *  (HSV Color Model)
Hue, Saturation and Value

(Tint, Shade and Tone) 180
20 +  Yelow
Cyan ('f/' ,
2.3: (HSV)
2.2.5 (HLS Color Model)

Hue, lightness/luminance  aturation

0 60 120 180 240 300 360

1

0s
08
or
06
0s
04
03
02
01
0

- ==
Saturation: [T [020
Value: | T [068
Red: T [054
Green: [T [086
Biue: [N __Jamn W

o 60 120 180 240 300 360
Hue

24 (HLS)

2.3
(Image compression)



2 (Compression)
(Decompression)
f(x,y)—p| Source | | Channel Channel »| Channel Source | 5 f(x.y)
encoder encoder decoder encoder
Mstuoa M3nawAY
2.5;

(Lossless compression)
and Gailly, 1996)

23.1

(Binary)

(Lossy compression) (Nelson

(Lossless compression)

Run-Length Coding RLC




D a j B [ C
2.6: (Peter A. Burrough and etc. 1998)
2.6 Run-Length Codmg
:RLC A 2.6
Row 9 2,1 52 83
Row 10 1,10
Row 11 19
Row 12 19
Row 13 37 125
Row 14 512
Row 15 78
Row 16 9,3
(Row)
1

(Peter A. Burrough and etc., 1998)
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2) (Huffman Coding)
11
(Gonzalez and Woods, 2002)
1 (Source reduction)
2.1
2 0 1
(Source Symbol)
2 006 04
0.1 1
2
2.1 (Huffman Coding)
1 (Gonzalez and Woods, 2002)

Original Source  Source Reduction
Symbol Probability 1 2 3 4
& 04 04 04 04 06
i 03 03 03 03 " 04
2 01 01 2 . 03
al 01 01 r+z
4 006 — VS
a 0.04

2

(Original Source)
0 1 2.2 06 04 0.6
03 03 0 1 3

1 (Original Source)



2.2: (Huffman Coding)
2 (Gonzalez and Wo0ds,2002)
Original Source Source Reduction
Sym, Prab. Code 1 2 3 4
a 04 1 04 1 04 1 04 1 116
% 03 (1) 03 0 03 03 04
2 01 Qil 01 ol w 4, 03 o
a4 01 0100 o1 o X o1 il
3 0.06 0w« — 01 0
i 04 01011

(Lag) = (0.4)0)+(0.3)(2)+(0.1)(3)+(0.1)(4)+(0.06)(5)+(0.04)(5)
=72

3) (Lempel-Ziv-Welch
Coding : LZW)
Lempel-Ziv-Welch Coding
LZW
Graphic image file format :GIF , The Portable document
format :PDF, Tagged image file format: TIFF

LZW Codebook
Codebook 8 256
0,12,.. 256
2 255-255 256
0-255
256 255-255
4) (Arithmetic Coding)



(1)
(2)
2.3.2 (Lossy compression)
(Storage Size)
(Transfer Rate)
1) (Vector Quantization)
X
(F. Chevasuvit and etc, 1995)
2) (Predictive Coding)
3) (Fractal Compression)
a b Y= ax+h
(Rotation), (Scaling),

(Shifting)

(Skewing)



4) (Transform Based Image-Compression)
(1)
2)
(3)
5) (DCT-Based Transform Coding)
JPEG (Joint Photographie
Experts Group) DCT-JPEG
8x8
2-DDCT
JPEG
6) MPEG Video Standard 1988

MPEG (Moving Picture Expert Group)

MPEG-1, MPEG-2, MPEG-3, MPEG-4, MPEG-/ MPEG-21

7)
(
) ( )
3 Forward wavelet transform, Quantization
Encoding (Inverse wavelet

transform, Dequantization Decoding )
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Original picture
= gre P Compressor

Forward wavelet

»  Quantizer > Encoder

Transform

Decompressed picture
Decompressor
v
Inverse wavelet
Dequantizer [« Decoder
Transform
2.1
8) (The DWT of an imag
(L) (H)
2
4 LL (low-low), HL (high-low), LH (low-high)

and HH (high-high) LL

mi



L HL LL; L
LL HL HL HL
LH HH LH HH
LH HH LH HH LH HH
(a) Single Level Decomposition (b) Two Level Decomposition (c) Three Level Decomposition
28:
2.3.3 MrSID (MrSID: Multiresolution Seamless Image Database)
Lizard Tech’s GeoExpress
MrSID
MrSID
MrSID 2
MrSID 3
1) ,
2)
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Input Output
,‘ Encode ; MrSID ;l Decode | P >
image

2.9: MrSID

MrSID (MrSID Encoding)

(BAC)
(Zoom  level), (Subbands),
(Subblocks) (Bitplanes)
2:1

(JPEG) (http /len.Wikipedia.org/wiki/MrSID#Encoding)

MrSID (MrSID Decoding) MrSID
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(Zoom level)
0- (h xw) 1- (M2x 12)
512x 512 256x%256
2- (haX la) z- (hi8 X I) 4. (716 X [le)
128 x 128 64 X 64 32x32
2.10: (Zoom level)

(http:/fen.wikipedia.Org/wiki/MrSID#Encoding)


http://en.wikipedia.Org/wiki/MrSID%23Encoding

(Subbands)

4 2

2.1 (Subbands)
(http://en.wikipedia.Orgl/wiki/MrSID#Encoding)

(Subbands)
4 Low-Low, Low-High, High-Low, High-High
Low-low


http://en.wikipedia.Org/wiki/MrSID%23Encoding

19

(Subblocks)

L.L

T LIS T
B e

UAALADNUBY TUUIA 64 x 64 pixels

2.12: (Subblocks)
(http:/len.wikipedia.Org/wiki/MrSID#Encoding)

(Subblocks)
64 x 64


http://en.wikipedia.Org/wiki/MrSID%23Encoding

(Bitplanes)

” 4096

2.13: (Bitplanes)
(http:/fen.wikipedia.Orgl/wiki/MrSID#Encoding)

(Bitplanes)
64x 64 1

4096

4096

32

32

20


http://en.wikipedia.Org/wiki/MrSID%23Encoding

24 (Fidelity C

(Subjective fidelity criteria) (Objective fidelity
criteria) (Umbaugh, 1998) ( , 2539)

24.1 (Umbaugh, 1998)

(Mean opinion score: MQY)

5 1234 5 D ,
3 Impairment
tests Quality  tests
Comparison tests
2.3

2.3: (Umbaugh, 1998)

Impairment Quality Comparison
5-Imperceptible A-Excellent + 2 - Much better
4-Perceptible,not annoying B-Good + 1- Better
3-Somewhat annoying C-Fair 0 -Same
2-Severly annoying D-Poor -1 - Worse

1-unusable E-Bad -2 - Much worse
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242 (Umbaugh, 1998) (Gonzalez Woods, 1992)
Wan square error: eRMV), (Mean
square signal to noise ratio: (Compression ratio)
(Random error) (Structure error)
1 (Root mean square err
enf f(x.y) Fxy)
Xy e(x.y) fxy)  xy)
21
e(xy) =f(x.y) -f(x.y) (2.1)
MXN 22
7, MX;NYAHA(S/,(le)-f (le)z (2-2)
f(x.y)
f(x,y) 2.3
N A R 23
M =
N =
fxy) =
fxy) = ,

eR\b
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2) (Mean square signal to noise ratio: SNRUS)
I'(xy) Signal e(xy)
noise 24
ZZ|
3) (Compression  ratio)
4:1 0 100 0%
100% 0
25
= (2.5)
2.6
o b - ) x 1002.6)
2.5
2
251 (Visual Classification)
(Identification)

(Satellite Image)
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( . , 2547) (Norman Kcrle
and etc.2004)

1) (Tonelcolor)

2) (Size)

3) (Shape) (regular)

(irregular)

4) (Texture) /

5) (Pattern)

6) (Height and shadow)

7) (Site)

8) (Association)
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25.2 (Automatic Classification)
(Digital Image Data) 3

)
2) (Pre-Processing)
3) (Processing) 2
(Unsupervised Classification)
clustering (Supervised Classification)
(Training Area)
4) (Post Processing)
2.6
Lam, Lau, and Li (1999) SPOT

Karunasekera and Kingsbury (1995)



Kittayanisiriwat et al.(1998)

(Lossy compression)

(Lossy Compression)

2 Objective fidelity measurement
fidelity measurement

Li Youping, Xu, and Bian (1999)

(Human Visual System)

Hosumora (1999)

Peak Signal-to-noise ratio (PSNR)

Lillesand and Kiefer (2000)

(Pattern), (Tone),

JERS-1

Landsat TM

26

Subjective

(Shape), (Size),

( Texture),

(Shadows),

(Site),



(Association)

Eskicioglu ,(2000)

Opinion  Score)
criteria

(Solution)

5 1234

27

(Mean
Subjective fidelity
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