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1 Introduction

In [1], the concepts and techniques of data min-
ing have been studied. In [2], the performance
evaluation index system for multimedia commu-
nication networks has been approved. In [3], we
presented an analysis for fuzzing linear program-
ming in classification of credit card holder behav-
ior. In this paper, we present an identification min-
ing model of unusual patterns by using fuzzy linear
programming based on the performance evaluation
data warehouse.

2 Performance Evaluation System

The performance evaluation data warehouse in
this paper is constructed on the simulation method.
The construction flow of the performance evalu-
ation for multimedia communication networks is
shown in Fig. 1.
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Figure 1: Construction flow of the performance
evaluation.

The most popular data model for data ware-
house is the multidimensional model. The snowflake
scheme of data warehouse based on performance
evaluation system for multimedia communication

networks is shown in Fig. 2.
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Figure 2: Snowflake scheme of data warehouse.

3 Identification Mining Model

Give a set of r attributes about a multimedia
communication network a =(a1, ..., ar). Let AK

i

=(AK
i1 , ..., AK

ir ) be the development sample of data
for the variables, where K is the selected time spot,
i = 1, ..., n and n is the sample size. We want
to determine the best coefficients of the variables
in different time spot K, denoted by XK =(xK

1 ,
..., xK

r )T , and a boundary value bK (a scalar) to
separate the two classes: N (normal patterns) and
M (unusual patterns), that is:

AiX ≤ b, Ai ∈ M,

AiX ≥ b, Ai ∈ N. (1)

To measure the separation of usual and un-
usual, we define: αi = the overlapping of two-class
boundary for case Ai (external measurement); α =
the maximum overlapping of two-class boundary
for all cases Ai (αi < α); βi = the distance of case
A from its adjusted boundary (internal measure-
ment); β = the minimum distance for all cases A
from its adjusted boundary Ai (βi > β). A model
which seeks MSD (the sum of the deviations of the
observations from the critical value is minimized)



can be written as follows:

(M1) Minimize Σαi,

AiX ≤ b + αi, A ∈ M,

AiX ≥ b − αi, A ∈ N (2)

where Ai is given, X and b are unrestricted, and
αi ≥ 0. The alternative of the above model is to
find MMD (the minimal distances of observations
from the critical value are maximized). It can be
written as follows:

(M2) Maximize Σβi,

AiX ≥ b − βi, A ∈ M,

AiX ≤ b + βi, A ∈ N (3)

where Ai is given, X and b are unrestricted, and
βi ≥ 0. Let y1L be MSD and y2U be MMD, then
one can assume that the value of Maximize Σαi to
be y1U and the value of Minimize Σβi to be y2L.

(M3) Maximize ξ,

ξ ≤ Σαi − y1L

y1U − y1L
,

ξ ≤ Σβi − y2L

y2U − y2L
,

AiX = b + αi − βi, Ai ∈ M,

AiX = b − αi + βi, Ai ∈ N (4)

where Ai, y1L, y1U , y2L, y2U are known, X and b
are unrestricted, and αi, βi, ξ ≥ 0.

This paper proposes a heuristic identification
mining by using the fuzzy linear programming for
discovering the unusual patterns.
Algorithm: Identification mining model of un-

usual patterns by using the fuzzy linear pro-
gramming for multimedia communication net-
work.

Input: the training samples represented by discrete-
valued attributes; the set of candidate at-
tributes.

Output: which is the unusual patterns among the
multimedia communication networks.

Method:
(1) Create K data warehouse for the performance

evaluation system of every multimedia com-
munication network at every selected time
spot.

(2) Generate a set of relevant attributes from K th
data warehouse and transform the scales of
the data warehouse into the same numerical

measurement and determine the two classes,
classification threshold τ , training set and
verifying set.

(3) Give a class boundary value b∗k. Use model
(M1), (M2), and (M3) to learn and computer
the overall score Ak

i X
∗k of the relevant at-

tributes or dimensions over all observations
repeatedly.

(4) If (M1) exceeds the threshold τ , go to (7), else
go to (5).

(5) If (M2) exceeds the threshold τ , go to (7), else
go to (6).

(6) If (M3) exceeds the threshold τ , go to (7), else
go to (3) and choose another boundary value
b∗∗k.

(7) Apply the final learned score X∗k to predict
the unknown data in the verifying set.

(8) Find the unusual patterns of the multimedia
communication network at different K time
spots. Compare which network has the most
numbers of unusual patterns in all time spots
and give the biggest probability of unusual
patterns to those networks.

4 Conclusion

In this paper, we presented an identification
mining model of unusual patterns for multimedia
communication network. The construction flow of
the performance evaluation for multimedia com-
munication network, the snowflake scheme of a
data warehouse, the algorithm of fuzzy linear pro-
gramming is listed out in details.
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