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e Image Representation
e Image Processing Techniques
e Image features and examples of using features



Image Representation

Column
0 50 100 150 199
1 Column
150 155 160 165
Z =]
—-\ C
b
z z
2 2
2 I~
2
i +—4
|
2 T

Column
150 155 160 165
7 |183)1s3fus1 fis4f177 200|200 f1so fis0 135 94 f105]160 174191 196}
FIGURE 23-1 = ooliosliot bos biskos bi7ahs
R 5 186|195 J1o0 105101 |2 74 2 4J157]17
Digital image structure. This pl ] Ll LEEd 0 LKL (50 EAl U
image is the planct Venus, as viewed in 194 2011206 {200 |215 216 J199|175 140 | 77 J106 f142 170186
‘;E"’"d ““f'?,"lf;:s' Digital images 184|212 oo oo+ foo1 foo2 fa1s |14 14 faos |73 f02] 54 fr20 134159}
P
array of numbers, each called a pixel. In 202 215 1203 J179 165 J165 199 f207 o2 |208 J197 J120] 73 f112]131 |146)
this image, the array is 200 rows by 200 v Tooboshesls n y
columns, with each pixel a number X ke J66JISTRITA 1L |04 J158) 69 §79 127143
between 0 to 255. When this image was 174 J140 J143 J151 f156 {148 [146 123 f118 203 foos fr62] 81 | 58 fr01 125
acquired, the value of each pixel 2 a E
corresponded to the level of reflected § 143|137 147153 J150 f140 f121 133 fi57 184 fo03 J64 ] 04 | 56 | 66 | s0

microwave energy. A grayscale image 164165 150 f170 188150 126134 Jis0 100174 10100 41 | 41 | 58
is formed by assigning each of the 0 to
255 values to varying shades of gray.

173 |187§193 J181 J167|151 [162 182 §192|175 J120 | 60 J 88 47 |37 | 50

2 172 J184 170 J153 J158 {172 [163 207 205 188 J127 | 63 | 56 J43 |42 | 55

156 ]191 106 J150 167 J195 [178 §203 214 1201 J143 101 | 69 38 |44 |52

154 J163 J175 J165 207 [211 [197 201 201 [199 J138 | 79 | 76 |67 | 51 | 53

144 J150 J143 J162 12151212 211 200 §197 [198 J133 ) 71 69 §77 | 63 | 53

110|151 Jisofiss|oss i |proforofors frosfias| so [ 45 Jeo |6 |0 Chapter 23, The scientist and engineer's guide to digital signal processing
“

< N3shasfisifirofeiz 16214191 fo1 205 f138 61 | 59 §61 | 77 | 63




Color Image

Digital color image
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Image Resolution

Standgm
High Definition
Definition 480p 640x480

720p (1280x720) [16:9]

3904 X 2598 {(full resolution RAW image)

4x4

\

10.1 MP =10.1 million pixels

400 pixels 16 pixels 1 pixel



Pixel Intensity

Pixel values

0

50

100

150

w

174

216

224

294

19

155

N6

173

235

n

€8

74

14

124

251

213

282

149

145

27

150

158

215

215

m

214

216

€8

2n

187

20

143

s

m

21

m

134

1%

v

8

B

158

n

143

78

150

12

e

1m

10

m

av

138

13

180

159

74

218

255

255

156

154

234

241

224

25

m

236

218



Pixel Localirzation
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Image

File Formats

web, screen p— printing
image format colourmodel | transparency | destination | remarks
PG RGB T generational
degradation
layered images,
TIFF RGB / CMYK - image stacks
GIF RGB Impted co!our,
animated images
PNG RGB RRSss
compression
file format colourmodel | transparency | destination | remarks
SVG RGB |ntgract|ve,
scriptable
EPS RGB / CMYK PostScript document
&=
PDE RGB/ CMYK includes PostScript,

platform independent



Low—-Level Image Processing




High-Level Image

Image restoration

Object detection and recognition
Image enhancement

Image segmentation

Feature extraction
Morphological processing
Analogue image processing
Image compression

Pattern recognition

Process ing



Image Feature Extraction

Edge Shape-Based Texture
Detection Feature Analysis

Feature Transform-Based

Color & Intensity :
Extraction Features

Features

Blob Local Feature Corner
Detection Descriptors Detection



Edge Detection




Corner Detection

“flat” region: “edge” : no change “corner” : significant
no change in along the edge change in all directions
all directions direction with small shift



Feature Transform




Color Histogram

Red Channel Green Channel Blue Channel
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Image Processing w” Deep

Learning

Traditional Computer Vision Approach

Feature
Extraction

Buissaosoudaid

Computer Vision using Deep Learning Approach
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Desp Learning Advantages

e Automatic Feature Learning
o  Traditional Techniques: Require handcrafted features that are manually designed by experts.
o Deep Learning: Automatically learns the optimal features directly from raw data (e.g., pixel
values).
e Better Performance on Complex Tasks
o Traditional Techniques: Work well on relatively simple, controlled datasets.
o Deep Learning: Excels on complex datasets with many variations (e.g., those with high
variability in lighting, object orientation, or backgrounds).
e End-to-End Learning
o Traditional Techniques: Involve separate stages — first, feature extraction, and then
classification.
o Deep Learning: Provides an end-to-end learning process, meaning that the entire model
(from raw input to output) is optimized in one step.
e Scalability and Adaptability

o Traditional Techniques: Often need significant adjustments when applied to different tasks.
o Deep Learning: Deep learning models are highly scalable and adaptable across ditferent
image types and tasks.



