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Determination of Informative Features Based on

the Criteria of Positive Type
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Abstract: Currently, pattern recognition systems are widely
used to solve practical problems. The choice of criterion in pattern
recognition problems is fundamental. The choice of informative
features depends on the criterion of informativeness. A single
criterion has not been developed to select a set of informative
features. Therefore, the criterion is selected from the formulation
of a practical problem. For each selected criterion, it is necessary
to develop special methods and algorithms. For homogeneous
criteria, there is no single method.A new method and algorithm
for determining sets of informative features based on generalized
criteria of a positive order is proposed in thiswork.
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. INTRODUCTION

Currently, pattern recognition systems are widely used to
solve practical problems. The choice of criterion in pattern
recognition problems is fundamental. The choice of
informative features depends on the criterion of
informativeness. A single criterion has not been developed to
select a set of informative features. Therefore, the criterion is
selected from the formul ation of a practical problem. For each
selected criterion, it is necessary to develop special methods
and algorithms. For homogeneous criteria, there is no single
method. The main problem in pattern recognition problemsis
the choice of informative features and the effectiveness of its
solution largely depends on the criterion used for the content.
A single criterion has not been developed to select a set of
informative features. Therefore, the criterion is selected from
the formulation of a practical problem. Currently, more than
30 homogeneous criteria with zero order have been
developed, but in many practical tasks the task of selection
informative features requires the use of homogeneous criteria
with a positive degree.
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The article suggests a “Gradient” method of choosing a set
of informative features using a uniform criterion with a
positive degree.

Using the concepts and notation introduced in [1,2], we
choose a criterion in the following form:

1‘7( a1
gn( ,7) A
(b.7)

ae n dimensiona vectors,

)

where,
n €{01},i=1n, teN(t>1),

Functional (1) expresses a generalized form of a
homogeneous functional with a positive degree of the Fisher

type.

ab and 7 -

[I. STATEMENT AND SOLUTION OF THE
PROBLEM

Consider the following task of finding informative
subsystems of signs:
R(77) = max
nen,
where A' istheset of all | informative features.
To simplify the calculation, we introduce the following
notation:

A :(a(i),,])1 B=(b,77),j -1t,

A(i) :(a(J),ﬂ), B, =(b,y) _
To solve problem (2), we introduce the vector
D=(d,,d,,...,d) directing to the optimal solution. This

vector is called the gradient of functional (1) and its
components are defined as:

Zt: 3
d =L

-®,0,i=1N
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where w=— 0
mina;
Vo !

Theorem 1. If 5 and y are | informative vectors and
b,>0, s=1, N , then R(7)<R(u) if and only if

(D, ,u)>0.
Proof.
Let be (D, ,u)>0.

Published By:

Blue Eyes Intelligence Engineering
& Sciences Publication (BEIESP)
© Copyright: All rights reserved.

Exploring Innovation


https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.B6369.019320&domain=www.ijitee.org

Determination of Informative FeaturesBased on the Criteria of Positive Type

>N B ©)

The left side of inequality (3) is expressed as follows:
t t
(i) wAl)
A

= 4
wt w @
t .
Given > wA" > N, we have
j=1
t A t .
> wA <w _HlAl(‘) (5)
i-1 =
From (5) and (3), obtained the following (6)
t Zt:WAi(j)
N~
1_1:71A1“> > JT >N, B, (6)
We reduce inequality (6) to the following form:
» A
AV >R B =12 >® =12 = R%(u)>R(n)
=1 1 n 1 Bl n B

Thus, the theoremis proved.

We introduce the operator (of succession) u:A' - A',
such that

(D.sa(n)) = mex(D.v).

The operator x4 can be written in the following
constructive form. By ordering the components of the vector
D , a st of parwise different indices j,j,,...,jy IS
determined, such that d*>d’?>..>d
components of the vector 4(77) will be defined as

ph () =L " (1) =Lt (1) =1,
@ (n)=0,u"(1)=0,.,u" (7)=0 '
Moreover, the components of the vector x(7), the initial

then the

| are the maximum components of the vector D are equal to
one, the rest are zero.

Based on the stated Theorems 1, the proposed method for
maximizing functional (1) is based, which is implemented as
an iterative procedure. Moreover, at thefirst step, an arbitrary
| is choosed - an informative vector 7, for example,

678
7n=111..100,..,0|.

Then, in each iteration, the new vector 7 is calculated
from the previous one using the operator x(7), that is,
assigning 77 = (1) -

The iteration continues until the R(7) grows. In case
growth stops, i.e. R(77)=R(u(n)), then 7 is the optimal

solution.
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[1l. RESULT AND DISCUSSION

The recognition task is carried out on the basis of a
pre-formed sample. The sample consists of 3 classes, each
class contains 20 objects and the size of the attribute spaceis
15. The task of classifying objects is carried out using
informative signs based on the k-nearest neighbor method. To
select informative features, the criteria of “-1”” and “-2” order
were used. The tables show the corresponding results of the
selection of informative features according to the criteria.

Tablel
Number of

objects &

. B

=

<

N|li1]| =| ] Informative features (1) max 7(2) | g
8 4| 4 £

& 5= =

S| S| 2

&

15 1/20]20]20/0/0{0/0[{0]1|0|0)0]0O]0O|0O]O0]0O]0O 15.68 7 81
15 2/20| 20| 20|0/0|1|0j0O|1|0j0OjOjO/O[O]0O]0O|O 14,92 35 83
15 3]20[20|20|/0/0|1|0O|1]|I|0]0[0/0O[0]0O 00O 1372 27 89
15 4(20)/20) 20| 1|0/ 1|0|l|1/0/0[0O/0O/0O/0O/ 00O 11.86 3 91
15 5/20[20| 20| 1|1]1|O]1]|[|0]0[0/0|0]0 00 O 1055 3 91
15 62020 20| L[ L] 11| 1| 1][0]0O|0O]0O|0O[0O]OlOO 9.11 3 91
15 702020 20 L] QI[I[1]1[1l]0jOjOjOjOjO[O]O]1 7,95 3 91
15 812020 20| 1| 1jLjI]1]I|0]O|oOjLl|0OjOjOjO]1 7,04 3 92
15 920 20| 20 1| 1| I[1)1[LljojOjI]1]/0Oj0O[O]O]1 6,29 31 91
1501012020 20 [ 1| IjIj Q1| L] 1jojO|LjLl]LjojOjOf]I 5,69 37 100
150 11120] 20| 20 1| I{ Q[ L) Q] LjoOjLjLj1[L1]|0O[O]O]1L 5,14 37 100
15 1212020 20| 1| Q1|11 1jLjojLjIj1|1]jojoO]I|1 4,69 37 100
151 13120] 20| 20 L I{ Q[ Q) Q] Q) I{ Q[ Q)2 [LjO[O]I]1L 4,30 37 100
15 1412020 20 | L[ I{ Q[ Q) Q] Q) Q[ ) jLjo[L]I]1L 3,96 37 100
15| 1512020 20 | 1| IJ D[ Q) L) D0 )00 1[I[1 3,67 37 100

Table2

Number of E

objects =

Z

N|i]|—~] | » Informative features (1) max/(A) °
a| @ P £

2l B £ £

S| o| © 2

£

&

151 20/20{20 |0o|j0Of1|0O[0|0|0O|0[0|0]0)0|0|0]|0]|S53E6 21 85
152 20120{20 |oj0Of1]|0O[0O[1]|0|0[0|0]0]0]0|0O]|0O]|ILIE-6 13 88
1513 20(20(20 |1)0OfI1|0O]JO|1l|0O]0O|0O|0O|O[O[O]|O|O]45E-7 25 100
15 | 4 20| 20 | 20 1]0{1]0[1]1/0[{0]0[0)]0]0]0|0]|0)23E7 3 92
155 20] 20120 110{1]0[{1]1]/0[{0]0[0]0]0]0|0O] 1] I12E7 7 94
1516 202020 |I)1fI]oOfJl|jl{0OjO|0OjO|OfO[O]|O|1]|77E-8 L5 95
157 20] 20|20 1)1{1]0[f1]1/0[{0|0[1)|0]0|0|0]|1|49E-8 3 91
15 | 8 20| 20 | 20 1]1{1]0[f1]1/0[{0]1[1]0]0]0|0O]|1)|33E8 3 93
1519 20] 20120 1)1 1]OofLl]1|0[O]I|L]1]O]O|O]1]|23E-8 27 92
151101202020 | L)LfLj1jLjL{oOjojI|LljLfoOofO]jO|1|IT7E-8 37 100
15 | 11 | 20|20 | 20 )11 1{1j1jo[1]1[1]1]0]0|O]1]12E-8 37 100
15| 12 12020 | 20 1)1 1fLj1joj{1j1j1)1)ojoj1j1|9sE9 37 100
15|13 120]20 |20 L)L iftjjijrjrjrjr)jojojij1|73e9 37 100
1514 120120 (20 | L) L[] ) LI {L{ofoflj1j1|s57E-9 37 100
15 | 15|20 |20 | 20 1)L 1{ L)1 1{1] 1] 1]1]1]1]1]1]45E9 37 100

Experimental studies of the proposed agorithm for the
choosing of informative features using the example of solving
the model problem showed that the results of the selection of
informative features obtained using this algorithm coincide
with similar results obtained using the exhaustive search
method.

[V. CONCLUSION

In the work, methods for the formation of informative
features for homogeneous criteria by the Fisher type positive
order are developed. A software package designed to solve
the problems of determining a set of informative features and
pattern recognition has also been developed.
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It should be noted that the use of heterogeneous criteria for
the formation of informative featuresin pattern recognition is
considered for the first time.
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