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Overview
● Filters & Convolutions

● Panoramas

● Stereo

● Object Tracking
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Images
•2D matrix/grid of 
values

○ 1 = light, 0 = dark

○ Alt: 0 to 256

•Color images with 3 
channels(red, green, 
blue)
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Point Operation
- do some operation to each pixel value in the image
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Filtering
- neighborhood operation
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Box Filter
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Candy Question
What does this filter do?
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Sobel Filter
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Gradient = Edge
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Line Detection
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Corner Detection
- Sobel Vertical 

& Horizontal 
Filter + Linear 
Algebra = 
Corners!

- Points of 
Interest(for CV 
algorithms)
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Transformations
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Homography
- Projective
- A 3x3 matrix that maps 2D 

pts from different projective 
planes to 3D and vice versa.

- Think of it as a function that 
maps a 3D point(on the 
object) into the 2D pt on an 
image

- What points? Corners!
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Application: Panorama



98-012 S26 Fun With Robots

Application: Panoramas
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Application: AR

http://www.youtube.com/watch?v=ujo-Wvj0zLA


98-012 S26 Fun With Robots

Object Tracking
Optical Flow: Tracking movement 
of pixels in a template(ex. a car) 
from frame to frame in a video

Limits to affine transformations = 
Less work(less degrees of 
freedom)
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Small Demo

https://docs.google.com/file/d/16iTXbjruu5yQY1sNnisAjagcuqEUJEQI/preview
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Stereo
- 2 Images -> 

Depth 
Perception!
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Stereo: Result
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Candy Question:
What are some applications of depth perception via stereo you 
can think of?
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Answers
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Want to Learn More?

more at this link! http://vision.cs.cmu.edu/courses.html

http://vision.cs.cmu.edu/courses.html

