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Examples of structured problems
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Structured prediction 101
Learn a function mapping inputs to complex outputs:

I can can a can

Input Space Decoding Output Space

f : X � Y
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Optimizing MMP

SOME
MATH

M3N Objective

� For n=1..N:
� Augmented planning:

Run A* on current (augmented) cost map
to get q-state visitation frequencies

� Update:

� Shrink:
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Maximum margin planning movies
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Sentence Extraction + Compression:
Argentina and Britain announced an agreement, nearly 
eight years after they fought a 74-day war a populated 
archipelago off Argentina's coast.  Argentina gets out 
the red carpet, official royal visitor since the end of the 
Falklands war in 1982.

Vine Growth (Searn):
Argentina and Britain announced to restore full ties, 
eight years after they fought a 74-day war over the 
Falkland islands.  Britain invited Argentina's minister 
Cavallo to London in 1992 in the first official visit since 
the Falklands war in 1982.

6  Diplomatic ties restored 3  Falkland war was in 1982
5  Major cabinet member visits 3  Cavallo visited UK
5  Exchanges were in 1992 2  War was 74-days long
3  War between Britain and Argentina

+24

+13

Example output (40 word limit)
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Policy

Steering in [-1,1]

Hard left turn Hard right turn

Input: Output:

Camera Image

Learning to Drive
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DAgger: Dataset Aggregation
Collect trajectories with expert �*
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Best policy � in sequence [� 1:N] guarantees:
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Theoretical Guarantees
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Steering in [-1,1]

Input:
Output:

Resized to 25x19 
pixels (1425 
features)

Experiments: Racing Game
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Jump in {0,1}
Right in {0,1}
Left in {0,1}
Speed in {0,1}

Extracted 27K+ binary features from last 4 
observations
(14 binary features for every cell)

Output:Input:
From Mario AI competition 2009

Super Mario Brothers








