Part-Pair Representation for Part Localization
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Contribution

We propose a novel part-pair representation to localize
the parts of deformable objects.

Our work focuses on two aspects:
1. Rich appearance models
2. Flexible and reliable spatial models

Our method achieves good performance on two chal-
lenging datasets: CUB-200-2011 [1] and Leeds Sports
Poses [2].

Background [3]

Exemplar-based method: local part detectors model
the appearance of an object, and exemplars encode the
geometry of the object. Consensus ot highest scoring
exemplars predicts the part locations.

Part-Pair Representation

An object is represented as a complete set of part pairs.

Properties:

1. Redundancy in the appearance models (the appear-
ance of each part pair is modeled)

2. Each pair carries the orientation and scale information
3. We can customize the graph structure for different lo-
calization tasks

Pair Detector

We build mixtures of pair detectors. Each detector tar-
gets a specific orientation of the part pair. Each pair acti-

vation casts a vote for its two corresponding parts.

Super Part Detector

- The goal of super part detector is to
localize an individual part accurately
- A star graph is suitable for such task
- A super part detector is conditioned
on an exemplar
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Predicting the Part Configuration

We can do this in two ways:

1. Consensus of exemplars using pair detection (Ours-r)
- Place exemplars at the candidate part locations

- Evaluate the exemplars by averaging the scores of all its pairs
(complete graph)

- Make the consensus

2. Flexible composition of part hypotheses (Ours-f)

- Generate groups of compatible part hypotheses & exemplars
- Construct the graph structure for each group

- Pool the scores from the constituting pairs

- Evaluate the score vector using a regression model

- The best group is used to predict the configuration

- Graph examples:

{liujx09, yli, belhumeur}@cs.columbia.edu
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CoE[3] | 621 | 490 | 69.0 | 729 | 40.7 | 40.2 | 59.7
Ours-r 59.7 | 9.0 | 695 | 771 | 399 | 34.7 | 63.1
Ours-f 645 | 61.2 | 71.7 | 76.8 | 45.0 | 46.2 | 66.7

Performance of three methods on localizing the parts jointly
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