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Abstract: In this paper, we shall investigate the multiple attribute decision making model of intelligent information pro-
cessing with intuitionistic fuzzy information. Firstly, it introduces the concept of intuitionistic fuzzy sets and fuzzy num-
ber directly and sorting method, and the concept of intuitionistic fuzzy vector product. Secondly, puts forward the intui-
tionistic fuzzy set method of intuitionistic fuzzy transform, the Multiple Attribute Decision Making Model of Intelligent
Information Processing with Intuitionistic Fuzzy Information. Finally, take soccer robot motion control as intelligent in-
formation processing example, sets up intelligent multiple attribute decision making model processing Intuitionistic Fuzzy
Information with the fuzzy matrix, to study the feasibility of the application model in the real environment.
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1. INTRODUCTION

With the needs of the development of social science and
technology, it is necessary to use the computer intelligent
processing information development become inevitable. For
decades, computer scientists have been pursuing artificial
intelligence — the use of computers to simulate human
thinking, integrated neural networks [1], evolutionary com-
putation and fuzzy system as a whole, which becomes an
important development direction. Considering the reality of
the uncertainty of multivariable conditions change, it is an
important index of artificial intelligence information pro-
cessing to form the correct decision-making mechanism rap-
idly. Compared with the traditional single instruction direc-
tional probable control, fuzzy control does not need set up
precise mathematical model, which has strong robustness
[2].

In recent years, as people of intuitionistic fuzzy sets theo-
ry research thorough, effective integration and intuitionistic
fuzzy information processing is developing rapidly [3]. Due
to the growing complexity of the social and economic envi-
ronment, and uncertainty, People have different levels of
hesitation in the process of understanding of things, which
makes cognitive results show is sure, deny or somewhere in
between [4]. When artificial intelligence processing with
information under the condition of the complex, it faces the
same problem to perception and processing decision-making
information [5].

Fuzzy-set theory, which was created by Zadeh [6] of
University of California in 1965, breaks classic set theory
which is put forward by the cantor's major in the end of the
19th century [7]. Fuzzy set theory to express the important
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concept fuzziness of things: membership function [8]. This
paper defines the concept of intuitionistic fuzzy Numbers
and algorithms, uses the inner product between intuitionistic
fuzzy vector express the change of intuitionistic fuzzy, ac-
cording to the results more scientific decision-making, to
intelligent processing with the multiple attribute decision-
making model [9].

This paper introduces fuzzy set theory, constructs multi-
ple attribute decision making model to meet the needs of the
fuzzy control system of soccer robot design, explore whether
the multiple attribute decision making model is scientific and
feasible in the actual complex manipulation of the environ-
ment [10].

2. PRELIMINARIES

In the following, we introduce some basic concepts relat-
ed to intuitionistic fuzzy sets [11].

Definition 1. Let X be a nonempty set, then make A as a
intuitionistic fuzzy set.

A={<X, 1 (, W\, >XE X} Q

1 is the membership of X, v, is the Non-membership de-
gree of X. Besides that,

m,=1-1 vy, XEX, 2
n , is the hesitancy degree of x, which belongs to X.
Definition 2. Let a is an intuitionistic fuzzy number.

a= (B oV, (3)
Among this,

pa€[0l]lva €[0,1], v a+va <1,

Definition 3. Let a,, a, be intuitionistic fuzzy numbers
[12].
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a1= (BagVap) 4)
a,= (nu (12,V<12) , (5)

Let s( a 1) be the score value of a ; lets(a,) isthe score
value of a,.

s(a1)= K q-vy, (6)
S( a 2): B 2-Vp, (7)

Let h( a ;) be the accuracy of a ; let h(a ;) is the accura-
cy of a,.

h(a )= 1 14vy, (@)
h(a2)= B2y, 9
so that,
ifs(a ) <s(ay), then a <a,.
if s(aq)=s(a ),
@and h(a ) =h(a,) thena ;= ay, uy= 1y,
Vii= Ve,
@and h(a ) <h(a,),thena;<a,,
@and h(a ) >h(a,), thena > a,,
Definition 4. Let matrix R=(rij)nxm, if
rj(i=1,2,-+-,n, and j=1,2,--,m),
then R is intuitionistic fuzzy matrix.
A is an intuitionistic fuzzy set.
A={ay, ay, ***, an},

Think about that any intuitionistic fuzzy subset X can be
expressed as intuitionistic fuzzy vector X,

X:(X11X21 o an)!

X; is an intuitionistic fuzzy number(i=1,2,-+-,n).We can re-
gard it as a line of n column of the matrix [13].
If we make the concept which X actually express as a new

domain of discourse: B={f(x)}, then X can be considered as
an intuitionistic fuzzy relation from B to A [14].

Definition 5. For any intuitionistic fuzzy vector, let A={ a,,
ay, ***, ay }, B={by,b,, +-+, by }, so that

by

b,

AOB=AoB" =(a,a,,a,)o| :
(a2, ) (10)
b,

=((ua1 /\Ubl)\/“'\/(ua" /\ub")l(va1 /\Vbl)/\"'/\(van /\Vb"))

AOB is the dot-product of A and B vectors, and the result is
an intuitionistic fuzzy number [15].
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Definition 6. A and B are intuitionistic fuzzy sets, let them
be nonempty set, If there is a algorithm f, which make any
element a of A correspond to the only sure intuitionistic
fuzzy subsets Y of B, then f is an intuitionistic fuzzy map-
ping from A to B [16]. It also can be writed for this:

f: A—1F(B), a—f(a)=X (11)

Definition 7. A and B are intuitionistic fuzzy sets, let them
be nonempty set, If there is a algorithm T, which make any
intuitionistic fuzzy subset X correspond to the only sure intu-
itionistic fuzzy subsets Y, then T is an intuitionistic fuzzy
transformation from A to B. It also can be writed for this:

T: IF(A)~IF(B), x—~T(X)=Y (12)

According to the above definition, it can consider the re-
lationship between the intuitionistic fuzzy vector and intui-
tionistic fuzzy matrix [17].

Definition 8. For any intuitionistic fuzzy set A,A={al, a2,
..., an}, any intuitionistic fuzzy subset X of A can be ex-
pressed as intuitionistic fuzzy vectorX, X=(X1,Xa, ...,Xn), Xj IS
an intuitionistic fuzzy number(i=1,2,...,n). We can regard it
as a line of n column of the matrix, so that there is an intui-
tionistic fuzzy matrixR, R=(ri)nm, (i=1,2,...,n, and
j=1,2,...,m) [18]. It also can be writed for this:

T, o Iy

h, f, - f
X oR= (X, Xy, X, )0 o 2 .

i T o T

=(((ux1 /\Uru)\/"'V(an Aurnl)!

(VXl/\Vrn)/\.../\(Vxn/\Vrnl))’ ...... ,

(13)

((uxl /\urlm)v'”v(uxn Aurnm)’
(Vy AV ) A A QY AV, )

XOR is the dot-product of X and R vectors, and the result is
an intuitionistic fuzzy set [19].

3. MODEL THE MULTIPLE ATTRIBUTE DECISION
MAKING MODEL OF INTUITIONISTIC FUZZY
TRANSFORMATION

Firstly, the following assumptions or notations are used
to represent the intuitionistic fuzzy MADM problems with
different weight information [20].

(DThe alternatives are known.

Let A be a discrete set of alternatives,
A={ALA,,....An}.

(@ The attributes are known.

Let G be a set of attributes,
G={G.,G,,....Go}.

(® The information about attribute weights is incompletely
known.
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Let w be the weight vector of attributes,

W=(W1,Wy, ...,W3)eH.
. n _
(w20 , j=1,2, ...,n,zj:le =1)

H is a set of the known weight information.

Suppose that R is the intuitionistic fuzzy decision matrix,
R= (rij)mxn = (77ij 1Vij)m><n
(ll ijE[O,l], VijE[O,l], 33 ij+ vij<1,i:l,2, ...,m,and j:1,2,

)

w i indicates the degree of the alternative, A; satisfies the
attribute G; given by the decision maker, v; indicates the
degree of the alternative. A; doesn’t satisfy the attribute G;
given by the decision maker [21].

Secondly, analysis of the principle of intuitionistic fuzzy
multiple attribute decision making, we can use the principle
of intuitionistic fuzzy transformation to integrating infor-
mation for intelligent decision.

Thirdly, we can develop a practical model for solving the
MADM problems based on the above methods, whose at-
tribute value and weight value are in the form of an intuition-
istic fuzzy information [22], which involve the following
steps:

Step 1. Let the set of alternatives be selected,
A={Ay, Az, -+, An},
with the attribute set ,
X=(X1,X2, ***,Xm).-
Step 2. Let the intuitionistic fuzzy weighted vector is given,
W=(W1,Wa, ***,Wp),
w; is intuitionistic fuzzy number.

Step 3. Let u;€[0,1], v;;€[0,1] denote respectively Aj€ A
meet the extent of the attribute x; € X.

And O<cuj+vi=<1, which means the evaluation of A;
about attribute x; can be expressed as Fij=(ujj, v;;) with intui-
tionistic fuzzy numbers.

M attributes of attribute values in opration A; can be ex-
pressed as :

Aj :(Flj’FZj"”’Fnj)
= ((ulj’Vlj)!(uzj’V2j)!""(umj’vnj’))

So that the intuitionistic fuzzy comprehensive decision
evaluation set can be expressed as :

F = (fij)mxn

Step 4. From naturalizing intuitionistic fuzzy matrix
F=(fij)m=n, We can get new intuitionistic fuzzy matrix:

(14)
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R= (rij)mxn (15)

Ug V¢
=Y, = (=)
ZUf ) va )
i=1 7 = !
Step 5. Let membership and non-membership degree of intu-

itionistic fuzzy weight vector W be naturalized respectively,
is to get a new intuitionistic fuzzy weight vector Q:

Q = (qi )1xm
U, Vv

qi:(uivVi):(m amW' )
2, DV

(16)

(17

(18)

W W

i=1 i=1

Step 6. Using the new intuitionistic fuzzy decision matrix
R(15) , transform intuitionistic fuzzy vector Q (17) by defini-
tion 8, we can get an intuitionistic fuzzy set Z.

Step 7. Let these elements in the collection of Z can be sort-
ed by the Definition 3, we can get decision result [23].

4. EXAMPLE OF APPLIED STUDY

Robot soccer game is a typical in the field of intelligent
robot multi-agent systems, which is the current simulation,
artificial intelligence and one of the hot research topic in the
field of robot [24].

Soccer robot integrates intelligent control system, envi-
ronmental perception system, wireless communication sys-
tem and decision-making system as a whole. Take soccer
robot with four wheel drive for an example, whose motion
control diagram is as follows Fig. (1):

A
Y

v

Fig. (1). Motion control diagram.

For soccer robot which is created by the simulation and
visualization technology, motion control is its most basic
function, which realizes the point-to-point and arbitrary an-
gle motion accurately and quickly [25]. Because of the lag-
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ging behind of image acquisition and image recognition ac-
curacy at short notice, robots must be fast and accurate track-
ing of football of autonomous navigation, path planning and
decision making. Therefore, the effective control of the robot
movement is the key factors that decide the final game Fig.

Q).
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Fig. (2). Movement locus diagram.

At present, combining fuzzy control and traditional PID
control of the control method is the mainstream of the mo-
tion control of soccer robot system [26]. Its working princi-
ple is to improve the quickness of perception information
processing with introducing the fuzzy control, achieve the
accuracy of the control by PID control.

In the game, roberts have four control modes,such as
hold the ball, catch the ball, stop the ball and kick the ball
[27],which can be expressed as A;(j=1,2,3,4). Factors that
affect action decision include energy consumption, respon-
sive time, tactical formation and collision forecast, which
can be expressed as x;(i=1,2,3,4). The intuitionistic fuzzy
weighted vector of attribute-evaluation model is W,

W=((0.30.0.60),(0.20,0.75),(0.35,0.55),(0.15,0.65)).

The characteristic information of every control mode
under the evaluation factors is expressed with
intuitionistic fuzzy number. So the evaluation result is an
intuitionistic fuzzy matrix [28].

A A, A A
x, ((0504) (0.70.3) (0.604) (0.80.0)

(0.6,0.3) (0.7,02) (0.30.5) (0.6,0.3)
x, [(0.306) (0.305) (0.503) (0.30.4)
x, (0208 (0.603) (0.20.6) (0.4,0.6)

Let the matrix R be naturalized, we can get a new in tui-
tionistic fuzzy decision matrix.
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R=

(0.9123,0.3333) (0.2692,0.2500) (0.2308,0.3333) (0.3077,0.0833)
(0.2727,0.2308) (0.3182,0.1538) (0.1364,0.3846) (0.2727,0.2308)
(0.1765,0.4000) (0.3592,0.1333) (0.2941,0.2000) (0.1765,0.2677)
(0.1667,0.3200) (0.3333,0.2000) (0.1667,0.2400) (0.3333,0.2400)

Let membership and non-membership degree of intuition-
istic fuzzy weight vector W be naturalized respectively [29],
we can get Q:

Q=((0.30,0.24),(0.20,0.30),(0.35,0.22),(0.15,0.24))

Using the new intuitionistic fuzzy matrix R, transform in-
tuitionistic fuzzy weight vector Q :

Z=Q-R

=((0.30,0.24),(0.20,0.30),(0.35,0.22),(0.15,0.24)) o

(0.9123,0.3333) (0.2692,0.2500) (0.2308,0.3333) (0.3077,0.0833))
(0.2727,0.2308) (0.3182,0.1538) (0.1364,0.3846) (0.2727,0.2308)
(0.1765,0.4000) (0.3592,0.1333) (0.2941,0.2000) (0.1765,0.2677)

|
(0.1667,0.3200) (0.3333,0.2000) (0.1667,0.2400) (0.3333,0.2400) |

=((0.2,0.3),(0.35,0.22), (0.2941,0.22), (0.3,0.24))

We can sort intuitionistic fuzzy Numbers in the collection
of Z by the Definition 4:

5(0.2000,0.3000)=-0.1
5(0.3500,0.2200)=0.13
5(0.2941,0.2200)=0.0741
5(0.3000.0.2400)=0.06
Obviously, A>A;>A>A;

so that the second control mode is the right choice for play-
ing.

CONCLUSION

In this paper, we study on the multiple attribute decision
making model based on intuitionistic fuzzy transformation,
find a way to solve multiple attribute decision making prob-
lems when its weight value is the number of intuitionistic
fuzzy [30]. It doesn’t complex operation, which can improve
the rapidness and veracity of computer intelligent processing
sensory information with fuzzy control technology effective-
ly in the real application especially, which have extensive
application and broad prospects, demonstrate its practicality
and effectiveness.
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