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Some figures are excerpted from the book “Computer Vision Algorithms and Applications” by R. Szeliski



Course Outline
• Pre-requisites

– Signals and Systems
– High School Math
– or Common Sense

• Course Homepage
– Homepage:  http://portal.korea.ac.kr →  http://mcl.korea.ac.kr

• Questions
– You are welcome to come to my office (Engineering Bldg, Rm 508) and 

ask any questions any time
– Tel: 02-3290-3217
– Email: changsukim@korea.ac.kr

http://portal.korea.ac.kr/
http://mcl.korea.ac.kr/
mailto:changsukim@korea.ac.kr


Course Outline
• Assessment Methods

– Assignments & Attendance: 30%
• Small coding projects
• Problem solving assignments

– Mid-term Exam: 30%
– Final Exam: 40%

• Textbook and References
– Richard Szeliski, Computer Vision: Algorithms and Applications, Springer, 

2011.  (http://szeliski.org/Book/) 
– David A. Forsyth and Jean Ponce, Computer Vision: A Modern Approach, 

Prentice Hall, 2003. 
– Linda G. Shapiro and George C. Stockman, Computer Vision, Prentice 

Hall, 2001. 

http://szeliski.org/Book/


Tentative Course Outline
Week Topics Events

1 Introduction, Binary Image Analysis
2 Binary Image Analysis
3 Pattern Recognition Concept
4 Filtering and Enhancing Images
5 Edge Detection
6 Segmentation
7 Mid exam (11 APR 2017)
8 Segmentation
9 Segmentation

10 Pyramidal Image Representation
11 Pyramidal Image Representation
12 Texture
13 Texture
14 Stereo
15 Motion
16 Final exam (13 JUN 2017)



What is computer vision?



HVS and Computer



Examples



Examples





Examples



Examples



How many are there?



HVS
• Side results



Applications



Applications



A Brief History

• Short history
• Recent big bang



Hot!



Many Interesting Topics



What is Computer Vision?
• Develop computational algorithms to 

mimic or replace the functionality of 
human visual system



Preview



Tentative Course Outline
Week Topics Events

1 Introduction, Binary Image Analysis
2 Binary Image Analysis
3 Pattern Recognition Concept
4 Filtering and Enhancing Images
5 Edge Detection
6 Mid exam (8 APR 2015)
7 Segmentation
8 Segmentation
9 Segmentation

10 Pyramidal Image Representation
11 Pyramidal Image Representation
12 Texture
13 Texture
14 Stereo
15 Motion
16 Final exam (15 JUN 2015)



Binary Image Analysis



Binary Image Analysis
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Binary Image Analysis

How many objects are there?



Pattern Recognition Concepts
• Recognition

– To know that          is an 
apple from our knowledge

• Computer vision
– To make useful decision based on sensed 

images
– It includes visual pattern recognition



Image Filtering and Enhancement
(a) original (b) Laplacian of (a)

(c)  =  (a)+(b) (d) gradient of (a)

(e) smoothed (a) (f)   = (c)x(e)

(g)   = (a)+(f) (h)  power-law transform of (g)



Input image Gradient image

Image Filtering and Enhancement



Edge Detection



Edge Detection



Edge Detection



Segmentation

Original image                     2 clusters                            5 clusters  

10 clusters                      20 clusters                           50 clusters



Segmentation

K-means clustering using intensity alone and color alone 
(5 clusters in each case)

Image Clusters on intensity Clusters on color



Segmentation

• Three main questions
– What line represents this set of points best?
– Which lines gets which points?
– How many lines are there?



Segmentation



Segmentation



Texture

발표자
프레젠테이션 노트
Typical textured images. For materials such as brush, grass, foliageand water, our perception of what the material is is quite intimately related to thetexture (for the figure on the left, what would the surface feel like if you ran yourfingers over it? is it wet?, etc.). Notice how much information you are gettingabout the type of plants, their shape, etc. from the textures in the figure on theright. These textures are also made of quite stylized subelements, arranged in arough pattern.



Texture

black: neither horizontal 
nor vertical

dark gray: horizontal
bright gray: vertical
white: both



Texture

Example
Synthesized Texture



Stereo

SSD error

disparity

Left Right

scanline



Stereo

Disparity Map



Stereo



Motion



t

t+dt

Contour lines

Motion
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