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ABSTRACT - Image classification is developed as part of a framework in digital image
processing. The image extraction in relevant features is the most challenging part of
classification. The performance of algorithm depends on features considered from the
dataset. There are many algorithms attempt to analyze and combine all features but
high dimensional dataset degrades the performance of algorithm. To overcome this
problem, we propose a ReliefF base on Multi Label Algorithm (ReliefF-ML) to improve
semantic image classification. Feature selection technique is used as a first step to
analyze in large data set that is to find relevant features and removes redundant
features from high dimensional dataset. This paper presents four steps including (1)
data preprocessing, (2) feature extraction, (3) ReliefF-ML feature selection model, and
(4) efficiency measurement and evaluation of experimental results. The experimental
results indicate that our framework offers performance improvements with ReliefF-ML
feature selection algorithm. The proposed model can achieve significant improvements
for image classification with maximum success rate of 78.87% with 12 features.

KEYWORDS: Image classification, Digital image processing, Feature selection, ReliefF, Semantic
images
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Algorithm 1.Pseudo-codeReliefF-ML

Require: for each training instance a vector of feature
values and the class value

Input: T : data training set of multi label,
m : the number of sample instances,
k_nn : the number of nearest neighbors
Output: weight vector W for the feature attributes

Begin
forf € Fdo
O)f = 0;
end for
forl € Ldo
Computing label probability  0;in equation
M
end for
forl = 1 to Mdo
Random I from T;
for label [ € Y;ido
Updating k-nearest neighborsHil
Computing Probability pMiz in equation (3)
end for
for label [ € ¥; do
Updating k-nearest neighborsMil;
Computing Probability 'DHil in equation
“4)
end for
for fE Fdo
Updating weight a)fin equation (5)
end for
end for
return ;
End
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Algorithm 2.Pseudo-code Relief

Require: for each training instance a vector of feature
values and the class value

Input:

D : data training set of feature data matrix,

N : the number of repeat times,

K : the number of the neighbors,

Output: weight vector  for the feature attributes

Begin
forjE Ndo
Random select an instanceR;;
FindingK nearest hits H
and nearest misses M;
for i=1 to all features do
Updating estimation; in equation (11);
end for
end for
End
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No. of Performance (%)
Method feature
S Avg.Prec Avg.Recal Avg.
. 1 Acc.
all features 58.01 57.53 57.53
25 55.78 56.30 50.85
Chi-Square 18 57.42 57.14 57.14
12 56.32 56.43 56.61
25 55.78 56.30 55.71
1G 18 60.77 60.96 60.83
12 63.88 63.69 63.69
25 59.51 58.52 59.35
Gini Index 18 62.81 61.99 61.98
12 63.64 62.91 62.88
25 61.36 61.50 61.18
Relief 18 66.25 66.42 66.23
12 69.84 69.88 69.73
) 25 65.90 65.47 65.44
Re;/lleLfF' 18 71.39 71.43 71.31
12 72.22 72.22 72.19
maah 2. Seumendszansmwvesmsnamen
AMUANHAUZYOYAAIINIITMUNUUVCNN
No. of Performance (%)
Method feature
S Avg.Prec Avg.Recal Avg.
. 1 Acc.
all features 60.75 60.76 60.56
25 59.28 59.31 50.85
Chi-Square 18 64.71 64.81 57.14
12 68.39 68.35 56.61
25 59.60 59.35 55.71
1G 18 64.97 64.58 60.83
12 68.20 68.19 63.69
25 65.92 65.38 59.35
Gini Index 18 66.25 65.46 61.98
12 70.01 69.64 62.88
25 67.29 66.53 61.18
Relief 18 67.46 77.26 66.23
12 69.94 69.83 69.73
. 25 66.50 66.46 65.44
RelijfoF' 18 73.88 73.82 7131
12 78.93 78.87 72.19
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