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Computer vision in dynamic environments

= Environments not always static BILLY
= Objects interact with each other 1 (T
= Can experience state changes o |

= Example: Assembly processes
= Collaborative robots
= |ndustrial monitoring

Billy bookcase instructions, IKEA C19)
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1. Choose the right block
2. Make the right connections
3. Connect in the right way )
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1. Choose the right block connect (. )
2. Make the right connection

3. Connect in the right way D)
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1. Choose the right block connect (. ,I, 1], 0°)
2. Make the right connection 1
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State is a graph
Vertices are blocks

Edges are block
connections

Edges are labeled with a
block’s relative pose in the
coordinate frame of its

neighbor
4 ™
connect ([ I 11
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A probabilistic model &y JOHNS HOPKINS

s;. state of block model
p.. pose of block model
I.: video keyframe
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A probabillistic model
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Parsing assembly processes
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Inference: Hypothesize and test
1. Generate hypotheses
2. Test hypotheses locally (render & register template)

3. Decode best state sequence globally ))
12
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Inference: Hypothesize and test

1. Generate hypotheses
2. Test hypotheses locally (render & register template)

3. Decode best state sequence globally
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Controlled dataset “Child’s play” dataset
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“Child’s play” dataset
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assembly out of view assembly occluded £ )
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Controlled dataset Child’s play dataset
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= Multimodal inference
= RGB-depth
= acceleration, angular velocity

= Handling occlusion

= Modeling actions
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