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1. Aggregated Channel Features – Descriptors 
2. Week Classifiers – Regression Trees
3. Boosted Trees (Modified Discrete AdaBoost) – Learning Algorithm 

Pedestrian Detection – Aggregated Channel Features

Overview



Intro



Sliding Window Object Detection (Pedestrian Detection)

Tasks



• LUV – is computed by converting the input RGB Image into LUV Color Space

Aggregated Channel Features
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• LUV – is computed by converting the input RGB Image into LUV Color Space
• GM (Gradient Magnitude) – is computed by convolution with a discrete

derivative mask in both horizontal and vertical directions, and captures
undirected edge strength
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• LUV – is computed by converting the input RGB Image into LUV Color Space
• GM (Gradient Magnitude) – is computed by convolution with a discrete

derivative mask in both horizontal and vertical directions, and captures
undirected edge strength

• GH (Gradient Histograms) – are computed by assigning a weighted vote
based on the values found in the gradient computation

Aggregated Channel Features
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Boosted Trees – Learning Algorithm 

32-by-32

ACF Training

Initialization Initialize positive and negative training samples and consider k = 4 levels of cascade length 
L=[32, 128, 512, 2048]

Cascade Training 
- Loop over L=[32, 128, 512, 2048] -

Train a cascade according to boosting scheme “Cascade Training” considering L(k) cascade length

Bootstrapping Evaluate cascade over a larger set of negative samples and improve the negative dataset with hard negatives

Finish Output final cascade.



Boosted Trees – Learning Algorithm 

32-by-32

Cascade Training

Initialize the weights

Decision Trees Training 
- Loop over L(k) -

Finish



Boosted Trees – Learning Algorithm 

32-by-32

Decision Trees Training

if k = NLevels+1 mark it as a leaf 

else“Train a Stump” with sample subset S(k,m) and their associated weights

end



Boosted Trees – Learning Algorithm 

32-by-32

Stump Training
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