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Algorithm 1. Sparse Representation-based Classification
(SRO)
1: Input: a matrix of training samples
A =[A), Ay, ..., A;] € R™" for k classes, a test sample
y € IR™, (and an optional error tolerance ¢ > 0.)
2: Normalize the columns of A to have unit /*-norm.
3: Solve the ¢!-minimization problem:
Z) =argmin, ||z||; subject to Azx=y.
(Or alternatively, solve
Z =argmin, ||z||; subject to ||Ax—y||,<e.)
4: Compute the residuals r;(y) = ||y — A 6:(z1)],
fori=1,..., k.
5: Output: identity(y) = arg min; r;(y).
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e Training example S = {(x;.z;).i = 1.....N} where z; = 0.1
e T is total number of weak classifiers to be trained

Initialize

101 "
—.Zfor z; = 0.1 where m, 1 are numbers of positive and

* Initialize weightsw;; = —

negative examples in the training dataset

Adaboost Learning
Fort=1,....,T
1. Normalize the weightsw; ; < nWl.i ,
Zj=1Wij

2. Select the best weak classifier with respect to the weighted error
& = min § wi| h(x;. f-p.0) — yil
.p.6 L
i

3. Defineh;(x) = h(x. f;.p¢. ;) where f;. p; and 6, are minimizers of &;

4. Update the weights

— 1-e;
Wepri = Weiy
. . . . €
Wheree; = 0 if examplex; is classified correctly and e; = 1 otherwise, and ; = . :
—¢,

Output

137 ach(x) = %2{:1 a

Final Classifier C(x) = {
0 otherwise

t where a, = log =
Bt
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e User selects values for f, the maximum acceptable false positive rate per layer and
d, the minimum acceptable decision rate per layer

o User selects target overall false positive rate,Fiqr get

e P=set of positive examples

e N=set of negative examples

e Fy=1.0;Dy =10

o whileF; > Figrger

l<i+1
n =0;F =F_4
WhileF; > f X F;_4
A nen+1
A Use p and N to train a classifier withn; features using AdaBoost
A Evaluate current cascaded classifier on validation set to
determineF; andD;
A Decrease threshold for the ith classifier until the current cascaded
classifier has a detection rate of at least d X D;_4 (this also affects
F;)
N<9@
IfF; > Figrge: then evalute the current cascaded detector on the set of non-

faces images and put any false detections into the set N
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Abstract

Face recognition is one of common methods of identifying individuals which has many
applications such as personal device login, tracking offenders, human interaction with
computers and etc. The objective of face recognition is to identify a person or persons from an
image using database. There are many challenges for face recognition such as illumination
variation, facial expression variations, occlusion, age variations, low number of training
samples, high number of subjects and etc. In this thesis, we propose a robust method against
illumination variations, facial expression and age variations.

In this thesis, after face detection local features such as HOG, LBP and STFT are extracted.
To achieve best performance, we use preprocessing and tuning feature’s parameters for each
feature. Then, by concating the vectors of optimal features, a final feature vector is
constructed and classifying is done by using the nearest neighborhood classifier and
Manhattan's distance criteria. In order to achieve even better performance, we produce virtual
samples using image blurring, sharpening and rotation for each train sample and then we add
these virtual samples to training set. To evaluate the proposed method, we have used the Feret
database, which contains about 1,000 people images, and there is only one face image per
person in the training set. It should be noted that most of the methods presented in Face
Recognition have addressed one of the existing challenges and have been tested on a database
of fewer than 200 people. Experimental results on the Feret database have a recognition rate
of 96.96% using virtual samples and 95.95% without using virtual samples with combination
of HOG and STFT feature on the fb series with 158 milliseconds per image of the test set.

Keywords: Face Recognition, Local Features, Feature Extraction, Large Database
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