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Object Recognition

Find Object and Recognize it

Contribution



Exhaustive Search
● Exhaustively grid search all 

possible locations
● Very Slow!! (Imagine you need 

to process many images)



Segmentation
● Run detection before recognition
● Many existing segmentation 

algorithms



Difficulties of Segmentation
● No single golden criteria for segmentation

● Scale
● Color
● Texture
● Enclosure



Selective Search
Goals:

● Capture all scales - How could we know the size of object?
● Diversifications - Different criteria for segmentation
● Fast to compute



Hierarchical Segmentation
● Apply existing algorithms to find sub-segmentations

○ Small segmentations
● Recursively combine small segmentations into big segmentations

○ Big segmentations



Algorithms



Diversification
● We already capture the scale, how to model different criteria into the 

algorithm?
● What criteria for combining the segmentations?



Colour Similarity
● Normalized and Histogram Intersection 



Texture Similarity
● Extract derivatives in 8 directions for 3 channels
● 10 bins for each, 240 bins in total
● Normalized and Histogram Intersection



Size Similarity
● We hope to merge two small region into a large segmentation



Shape Compatibility
● Whether two segmentations fit each other?

Bonding 
Box



A mixture Approach
Final Score:



Evaluation I - Object Detection
● Average Best Overlap (ABO)



Evaluation I - Object Detection



Efficiency or Effectiveness?



Evaluation II - Object Recognition
Approach: Selective Search + SIFT + SVM



Evaluation II - Object Recognition
PASCAL VOC 2010



Conclusion
● Hierarchical Segmentation woks
● State-of-the-art algorithm before 2015
● Still many decisions to be made


