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Introduction

CipenC\ Basics

Pixel Processing

Histogram

Spatial Filtering

Geometric Transformation

Mid. Exam & Project 1

Marphology
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Color Image Processing
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Frequency Domain Processing
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Segmentation
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Feature Extraction
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Classification
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Camera Calibration
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Final Exam / Project 2
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Q@ Zt (5 senses)

« &2 (Hearing)
« A2 (Sight)
« =2} (Touch)



« Eyes are useful/essential for the critical
life tasks of all animals:

— finding food

— avoiding being food

— finding mates
« (Can sense shape, color, motion
« A long range sensor




Human Eye

Sclera

i Vitreous
Iris

Choroid
Cornea
Optic Nerve
Pupil

Macula
Lens

Conjunctiva Retina




Human Vision System

Superlor
Colliculus

Lateral
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Geniculate ’é'

Nucleus Optic

Radiations
Primary
Visual Cortex

human brain
1.5 kg
101 neurons
~1/3 for vision



Computer Vision
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Computer Vision
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« Human eye = Visual Sensor (camera, lidar, ....
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Pin-hole model
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Ve H-ZHgray level)
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* 1 Frame = M x N pixels
— K bits / pixel
Gray image: max K = 8
Color image: max K = 8 (red) + 8 (green) + 8 (blue) = 24

Columns (Z)
012345 n-1
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2 138 138 141 138 138 138 138 138 138 138 131 131 127 127 127
S 141 141 138 138 138 138 138 138 131 131 138 138 131 131 127
o 138 138 138 138 141 141 138 138 138 138 131 131 138 138 131
(&) 138 138 141 138 138 138 138 138 138 138 138 138 131 131 131

138 138 141 141 141 141 138 138 131 131 127 131 127 138 138
141 141 141 144 141 138 138 138 138 138 138 138 138 138 138
141 141 144 144 141 138 141 138 138 138 138 138 138 138 138
148 148 148 148 148 144 144 144 141 141 141 141 141 141 11
N-1 158 158 158 152 154 157 157 159 157 154 152 150 150 150 148
. =1 A 174 191 284 214 223 224 225 225 224 224 223 215 267 195 177

Plxel(g}—h) 225 227 229 253 253 253 253 253 235 235 235 253 253 235 227

253 254 254 253 253 253 235 235 253 253 235 253 253 253 253
253 229 227 226 226 226 227 227 227 227 228 229 231 235 235
227 227 228 228 229 231 231 235 235 235 235 235 235 235 235
229 231 231 235 235 235 235 235 235 235 235 235 235 235 235
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Undistorted image Final binary threshoiding
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ME=X]: https://towardsdatascience.com/



£X: https://www.automation.com/
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£X: https://www.techfunnel.com/
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