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Human vision
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B2 Microsoft

CaptionBot

I think it's a hand holding a half eaten apple.

How did | do?

Captionbot June 2017




Car Vision




Computer vision failures
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Computer vision failures
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Computer vision failures

NHTSA: Neither Autopilot nor the driver noticed the white side of the
tractor-trailer against a brightly lit sky, so the brake was not applied.
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Vision

I can’t really describe the picture but I do see indoor, table, room.
Microsoft CaptionBot, May 6 2018
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Color & Language

BLUE

PINK

TAN

GREEN
RED
BLACK

WHITE
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ORANGE

PURPLE
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The origins of CV: image processing
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Baby machine learning
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Support Vector Machines

Xz‘
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Support Vector Machines

{(xi,vi) | xi e RP, y; € {—1,1}}14
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Support Vector Machines

{(xi,vi) | xi e RP, y; € {—1,1}}14

arg miny,p) 3| wl|*
such that for each point i
yi(w-xi—b) >1
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Gradient descent




Gradient descent
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Linear classifiers and kernels
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Computer vision
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Convolution
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Image convolution
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Gaussian blur kernel
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Gaussian blur kernel
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Early edge detection: Sobel
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Early edge detection: Sobel
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Object detection: HoG
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Object detection: DPM
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Object detection: Deep learning
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Object detection
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Object detection

image as input
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Object detection

image as input

propose fixed-size regions that are likely to have objects
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Object detection

image as input
propose fixed-size regions that are likely to have objects

feed each through a network with many layers
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Object detection

image as input
propose fixed-size regions that are likely to have objects
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Object detection

image as input

propose fixed-size regions that are likely to have objects
feed each through a network with many layers

linear classifier at the top

but first ...some missing pieces
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Convolution and pooling
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Performance

Classification error
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Object detection in action
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2. Image Formation 3. Image Processing 4. Features

5. Segmentation 8. Motion

9. Stitching 10. Computational Photography 11. Stereo

12. 3D Shape 13. Image-based Rendering 14. Recognition

Szeliski, Computer Vision; 2010
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