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Classification

• color photo

• B&W photo - manually colored

• painting 

• indoor - outdoor

• night - day

• natural scene  - urban scene
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Concept

• Use low-level image features to capture high 
level concepts

– E.g. edge direction coherence vector for
city-landscape classification

• Hierarchical classification

Indoor – Outdoor

City – Landscape
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Colour Features

• Colour histograms:
– RGB, Ohta, CIELUV, CIELAB, sRgb (normalised RGB)

• Colour Statistics:
– Unique colours (unique hues in the HSV colour space)
– Pixel Saturation (ratio between the number of highly 

saturated and unsaturated pixels)
– Histogram sparseness (count of bins above a 

threshold)
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Texture Features

• Edge direction histogram

• Edge direction coherence vector
• Edge Statistics (luminance vs. colour edges)

• Wavelet coefficients
• Gabor filter



6

Classification

• 4 x 4 Subblocks (16 sub-images)

• In each block, each feature has its own 
classifier.
– Between 16 (1 feature) and 64 (4 features) classifiers.

• Advantages: 
– No need to construct a common metric 
– Short feature vectors

• k-NN used for each classifier.
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Error per block example

• Indoor-Outdoor classification

• rgbHist feature
• Trained: 2000 images

• Tested: 1000 images
• Smaller error in the upper 

part of the image (sky).
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Feature Combination

• Outputs of the classifiers of each block 
concatenated into a feature vector.

• Passed to a “combining classifier”.

• k-NN used again.

• Trained using a separate part of the training set.
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Hierarchical Classification

• Multiple 2 class Problems

• Specialised classifiers

• Feature selection 
per classifier



10

Results: Black White

Correctly Classified Instances: 990    99.0 %
Incorrectly Classified Instances: 10     1.0 %
Total Number of Instances:         1000
Baseline: 79.7%

a      b   <-- classified as
793     4 | a   

6  197 | b 

Color Statistics
Lab Histogram
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Results: Nature

Correctly Classified Instances:   393    87.1 %
Incorrectly Classified Instances: 58    12.9 %
Total Number of Instances:        451
Baseline: 63.2%

a      b   <-- classified as
243    22 | a   
36  150 | b 

RGB Histogram
Edge Coherence Histogram
Wavelet filter
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Overall Classification Results

Correctly classified images :     710    71.0 %
Incorrectly classified images :   290    29.0 %
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Summary of Classification Results
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Retrieval Results

• Global confidence measure for an image 
obtained by multiplying the confidences in the 
participating classifier nodes.

• Two runs submitted:
– PRIP01

• 5000 training images for sub-block classifiers
• 474 training images for combining classifier
• MAP: 0.3676

– PRIP02
• 4000 training images for sub-block classifiers
• 1474 training images for combining classifier
• MAP: 0.3141
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Conclusion

• Classification-based approach.

• Possibly too little training data:
– High baselines for some classes
– Large difference in MAP for the Art class when 

different amount of training data used:
• PRIP01: 0.4949
• PRIP02: 0.0748


