
BOOSTING APPROACH 

(ADABOOST ALGORITHM)



Motivation & Procedure

• Is it possible to boost a weak learning algorithm 

(which performs slightly better than a random 

guessing) into a strong algorithm? 

• To achieve it
– Adopt a weak classifier known as the base classifier.

– By employing the base classifier, design a series of classifiers one 

by one

• Each time, use a different weighting of training samples 

• Emphasis is given on hard samples

– Combine the classifiers by a weighted average procedure.



AdaBoost

• Construct an optimal classifier of the form

𝑓 𝐱 = sign 𝐹 𝐱

where

𝐹 𝐱 = ෍

𝑘=1

𝐾

𝛼𝑘𝜙(𝐱; 𝛉𝑘)

• Optimize 𝛼𝑘 and 𝛉𝑘 from 𝑘 = 1 to 𝐾 sequentially 

to minimize 

෍

𝑖=1

𝑁

exp −𝑦𝑖𝐹 𝐱𝑖



AdaBoost

• Notations

– Partial sum

𝐹𝑚 𝐱 = ෍

𝑘=1

𝑚

𝛼𝑘𝜙(𝐱; 𝛉𝒌) = 𝐹𝑚−1 𝑥 + 𝛼𝑚𝜙(𝐱; 𝛉𝑚)

– Weight 

𝑤𝑖
(𝑚)

=
1

𝛽
exp(−𝑦𝑖𝐹𝑚−1 𝐱𝑖 )

– Weighted empirical error

𝑃𝑚 =෍

𝑖

𝑁

𝑤𝑖
𝑚
𝐼 𝑦𝑖 ≠ 𝜙(𝐱; 𝛉𝑚)



AdaBoost

• Optimal 𝛉𝑚

𝛉𝑚 = argmin
𝛉

෍

𝑖

𝑁

𝑤𝑖
𝑚
𝐼 𝑦𝑖 ≠ 𝜙(𝐱; θ)

• Optimal 𝛼𝑚

𝛼𝑚 =
1

2
ln
1 − 𝑃𝑚
𝑃𝑚



AdaBoost –

Pseudocode


