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An hybrid Approach based Artificial Immune Network and

Learning Automata for Data Clustering
Babak Nasiri ; Mohammad reza Meybodir
" Computer Engineering and Information Technology Department, Azad Islamic University, Qazvin, Iran
"Computer Engineering and Information Technology Department, Amirkabir University of Technology
,Tehran, Iran

Abstract

Clustering is considered one of the main tasks in data mining. When the number of samples and dimensions are
very high, using learning automata for Clustering would be very time-consuming and costly. So this paper has
suggested a two-step approach for Clustering data based artificial immune network and learning automata. First, using
the artificial immune network, data size decreases. Data reduction is performed horizontally with reducing samples in
data set. Artificial immune network select samples that should be remaining in the data set. Then the next stage, using
the adaptive learning automata, Data Clustering is performed dynamically with the new method. Results on different
data set shows that the proposed approach is comparable with other clustering methods such as DBSCAN, EM and K-
MEANS.
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Algorithm ). Data Reduction based AINET

Input : dataset X, immune suppression threshold ts
Output : Reduced Dataset R

Step): Initialize network cells(antibodies) set Abs and let M ={} ;
Stepy: For each object(Ag) in dataset X do:
Y.\: Determine the affinity with each cell in Abs according to a distance metric;
v.v: Select the c highest affinity cells from Abs;
v.v: Clone selected Abs proportional to its affinity and add into a temporary antibodies set, tempM;
Y.f: Apply clone mutation to the tmpM;
Y.&6: apply immune suppression to tmpM,
Y.#: add Ag to M in tail position;
Y.V: add rmpM into M in tail position;
Y.A: apply immune suppression to M;
StepYy:Test the stopping criterion, if it not stops, then let Abs = M ,M ={}, and go to Stepy;

Otherwise let R = M and stop.
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Algorithm Y. Clustering based Learning Automata

Input : Reduced Dataset R , neighborhood radius rad
Output: Cluster Number Cnum, Clustered Dataset C

Step): find_neighborhoods_of_each_data();
StepY: initialize probability of actioni from LA; as d;; /d;;
StepY:Do While fitness not changed for a period of time
Y.):Add data from Dataset R to Queue randomly.
Y.v: Do While Queue is not EMPTY.
Y.Y.): delete an item from Queue as Selected.
Y.v.¥: select an action for LAgeectea based probability as Action;.
Y.v.Y: disable Action; for LAgeeciea and also disable Action Selected for LAj.
Y.Y.f:addi, j to Path and add j to Queue.
Step¥f: [Cnum,C]=find_weakly_Connected_Graph(Path).
Stepa: fitness = calculate_Dunn_Index(Cnum , C).
Step#: if it is the best fitness up to now.
#.: reward Action; of LA, for each LA, Action in Path.

StepV: else

¥.\: penalize Action; of LA; for each LA, Action in Path.
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