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Scene Understanding

Recognize objects and components

Answer questions about scene

Image obtained from Wikimedia Commons under a “free for reuse and modification” license



Why is scene understanding hard

Scene understanding is easy for humans.
What is this a picture of?

What is the man doing?

What is the man’s jersey number?

How fast is the horse going?

These questions are second nature for humans to
answer, but are really difficult for a computer.
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Scene Understanding
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Current approaches

Classify objects and infer the scene context based on the types of objects present
Types of objects present: Horse, Human, Stick, Grass, Tree —> Scene is Polo

Top-down approach; gets the gist of the scene



Google image captioner

A person riding a Two dogs play in the grass. A skateboarder does a trick A dog is jumping to catch a
z frisbee.

motorcycle on a dirt road.

A refrigerator filled with lots of

A group of young people
food and drinks.

playing a game of frisbee

Two hockey players are
fighting over the puck.
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A herd of elephants walking
across a dry grass field.

A close up of a cat laying
on a couch.

A red motorcycle parked on the A yellow school bus parked

side of the road.; 7=
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Image source: Google paper “Show and Tell: A Neural Image Caption Generator,” CVPR 2015




Another example

Computer: A zebra, of course!

Human: A horse in a zebra
costume, of course!

Image source: Google Images



Current approaches lack compositionality

A compositional representation is one where complicated objects or scenes are
represented by putting together simpler parts.

Compositionality is second nature to humans, but not to computers!



Alternative approach

Goal: accomplish scene understanding by creating an abstraction that includes
information about the following:

e The type of each object and each component

e How each component is related to the object that it is a part of, and vice versa
(thereby encoding the specifics of each object)



Vision as inverse graphics

Alternate paradigm:

Analyze an image by attempting to synthesize it
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