
Computer Vision 



What is Computer Vision? 

● Recognize objects and people in images 
● Construct 3D models of scenes 

Presenter
Presentation Notes
Boxes correspond to objects that have been identified in the image.





Example: Scene Completion 

Presenter
Presentation Notes
This is an example of reconstructing an image using computer vision.

The building is cropped out of the original image, and a program takes a large collection of images, picks out the ones that are likely from the same location, and constructs an image of what the scene might look like behind the building.



Presenter
Presentation Notes
This is an image of how Google's self driving car sees the world.

A model of the world is created using a laser mounted on top of the car. This information is combined with stored inch-precision maps of the area the car is operating in.

The boxes represent objects that the car has identified, such as other cars and pedestrians.

Limitations: currently cannot differentiate similar objects such as a rock and crumpled up paper.

Discussion point: could this be safer than human driven cars? So far, it has not caused a single accident in over 700,000 miles driven.



Difficulties 

● Humans are good at “hard” things, but computers are 
good at “easy” things. 

● Human vision relies a lot on context 

Presenter
Presentation Notes
Discussion point: which questions are easier for a human or computer to answer?

What is the product of two 10-digit numbers? - computer

Is this painting beautiful? - human

What is the topic of this article? - human

How many words are in this article? - computer





Edge Detection 

● Start at the bottom; pick out edges in an image. 

Presenter
Presentation Notes
This is an easy task for a computer:

Compare neighboring pixels in image. If the difference is big enough, there is probably an edge there.

Other checks can also be applied. For example, enforce a minimum length of an edge. A single bright pixel surrounded by dark ones shouldn't count as an edge.



Segmentation 

● From edges, identify major regions in image 

Presenter
Presentation Notes
Find regions of the image mostly surrounded by edges

Each region likely corresponds to an object in the image



Matching 

● Compare image 
characteristics to 
thousands of 
images with 
known objects 

● Find best match 

Presenter
Presentation Notes
Each image with a known object is generally pre-processed to extract basic information about the object:

Shape of the object

Color of the object

Discussion: Is it always enough to just compare shape and color?

No, because objects have different shapes from different angles and some objects change shapes (animals, for example)



Movies 

https://www.youtube.com/watch?v=4NU9ikjqjC0 
 

Presenter
Presentation Notes
Dawn of planet of the apes motion capture

https://www.youtube.com/watch?v=4NU9ikjqjC0
https://www.youtube.com/watch?v=4NU9ikjqjC0
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