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Abstract

Artificial immune system (AIS) is one of the most meta-heuristic algorithms to solve complex problems.
With a large number of data, creating a rapid decision and stable results are the most challenging tasks due
to the rapid variation in real world. Clustering technique is a possible solution for overcoming these
problems. The goal of clustering analysis is to group similar objects.

AIS algorithm can be used in data clustering analysis. Although AIS is able to good display configure of the
search space, but determination of clusters of data set directly using the AIS output will be very difficult and
costly. Accordingly, in this paper a two-step algorithm is proposed based on AIS algorithm and hierarchical
clustering technique. High execution speed and no need to specify the number of clusters are the benefits of
the hierarchical clustering technique. But this technique is sensitive to outlier data.

So, in the first stage of introduced algorithm using the proposed AIS algorithm, search space was

’,,O( 7 investigated and the configuration space and therefore outlier data are determined. Then in second phase,
UJ} using hierarchical clustering technique, clusters and their number are determined. Consequently, the first
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stage of proposed algorithm eliminates the disadvantages of the hierarchical clustering technique, and AIS
problems will be resolved in the second stage of the proposed algorithm.

In this paper, the proposed algorithm is evaluated and assessed through two metrics that were identified as
(i) execution time (ii) Sum of Squared Error (SSE): the average total distance between the center of a cluster
with cluster members used to measure the goodness of a clustering structure. Finally, the proposed
algorithm has been implemented on a real sample data composed of the earthquake in Iran and has been
compared with the similar algorithm titled Improved Ant System-based Clustering algorithm (IASC). IASC
is based on Ant Colony System (ACS) as the meta-heuristics clustering algorithm. It is a fast algorithm and
is suitable for dynamic environments. Table 1 shows the results of evaluation.

Table 4: Compare the two algorithms

Alg. IASC Proposed algorithm
Execution time (s) 18 12
SSE 9/4 5/3

The results showed that the proposed algorithm is able to cover the drawbacks in AIS and hierarchical
clustering techniques and the other hand has high precision and acceptable run speed.

Keywords: Clustering Analysis; Artificial immune system (AIS); Hierarchical Clustering.
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(Table-1 ﬂorithm parameters and results of the first phase of the proposed algorithm
ts tp n | Ni | (w,»qi | Maxgen sob; | M sjlal
Jsl sl 0.07 10 30 9/01 479
P9 &l = 0.15 1 4 10 15 35 10/15 332
poms lyz! 0.20 20 40 11/49 237
ol sl 0/07 10 30 11/5 485
o sl 0/15 1 8 20 15 35 13/15 355
i (51,2 0/20 20 40 14/93 249
i (sl 0/07 10 30 13/85 491
i sly=l 0/15 1 12 30 15 35 16 355
PUSIRIgES 0/20 20 40 18/75 263
Ol i 981 pg3 Al yo 1y 31 Juolo s (Y- Jgu2)
(Table-2): The results of the second phase of the proposed algorithm
cut 0/1 0/2 0/3 0/4
digs olaws 363 363 363 363
ol sl () 1=l Hloj 0/067 0/053 0/046 0/053
Abgs olaws 246 246 246 246
P sl ) 2] ole; 0/047 0/038 0/029 0/029
digs dlaws 187 187 187 187
P 7! ) 12! ole; 0/028 0/021 0/02 0/02
dsgs Slaws 485 485 485 485
e ol SRS 0/04 0/03 0/03 0/03
e dgs Slaws 355 355 355 355
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N Aigs olaws 249 249 249 249
S ! SRS 0/02 0/02 0/02 0/01
i ol abgs dlass 491 491 491 491
8) 1= oylej 0/04 0/04 0/03 0/03
A Algs olow 355 355 355 355
pie sl SRS 0/02 0/02 0/02 0/02
dsgs Sl 263 263 263 263
o s ©) 12! ole; 0/02 0/02 0/02 0/02
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