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Design and Implementation of a Multimodal Biometric
System Using Soft Margin AdaBoost For Feature Fusion

K.MAGHOOLI “*, M.S.MOIN °
1- Biomedical Eng. Dept., Research and Science Branch, Islamic Azad University, Tehran, Iran.
2-Multimedia Research Group, IT Faculty, Iran Telecommunication Research Center (ITRC), Tehran, Iran.

Abstract

In this paper, we propose a new method for biometric system design and implementation using AdaBoost. AdaBoost is
used to overcome the problems caused by limitations in training set. We have selected to combine the simplest form of
a neural network, i.e. a single neuron, as “Weak Learner”. A multitude of experimentation using different number of
iterations and input combinations has been done. Results obtained using multimodal structures are better than those of
unimodal structures. Simulations using basic soft margin multimodal AdaBoost classifier showed lower precision
classification results comparing with hard margin AdaBoost. However the main motivation for migration toward soft
margin AdaBoost is its lower sensitivity to noise. Final simulation on soft margin AdaBoost showed that results depend
on the value of soft margin parameter, i.e. the classification error decreases almost exponentially by increasing the value
of C.

Keywords
Multimodal Biometrics, Combining Artificial Neural Nets, Soft Margin AdaBoost, Feature Fusion.
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Input: sequence of N examples (Z1,41),-.-,(ZN,yn)}
withlabelsy; € Y ={1,..., k}

Init: D, (i) = 1/N forall { Init: let B = {(i,y): i €{1, ..., N},y # ui}
Dy (i,y) = 1/|B| forall (i,y) € B
Repeat:
1. Train neural network with respect
to distribution Dy and obtain
hypothesis Ay : X x Y — [0,1]
2. calculate the pseudo-loss of hy:

1
€= > Dali,y)(1—he(wi, yi) +he (i, )
(i.y)eB

Repeat:

1. Train neural network with respect
to distribution Dy and obtain
hypothesis by : X = Y

2. calculate the weighted error of h¢:
a= . D)

ihel(zi)#yi
abort loop if ¢ > %

3.set B =ef(1— &)

4. update distribution Dy
Do (i) = %067
with §; (ht(I") = y{)
and Z, a normalization constant

Output: final hypothesis:

1
flz)=agmax Y log=
VS ey P

3.set B = €/(1 —€)
4, update distribution Dy
- 1 Y .
Dy (i) = %&L)ﬂta((lﬂf(zuy.) he(,9))

where Z; is a normalization constant

Output: final hypothesis:
1
f(z) = arg gﬂg,ﬁ; (log E) ha(z,y)
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