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Abstract

It has recently been shown that Artificial Immune Network (aiNet) provides inspiration for
solving a wide range of machine learning problems. In this paper we propose the application of aiNet for
document clustering. Traditional aiNet algorithm determines the affinity of real value data set by using
Euclidean Distance. Cosine Similarity is used to determine the affinity instead of Euclidean Distance in
this paper. The experiment results show that our proposed technique gets better results.

Key words: Artificial Immune Network, Document Clustering, Cosine Similarity
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n
NC = > round(N —Di, jN) (6)
i=1

Ab : available antibody repertoire (Ab € SNXI,Ab =b,UAb );

Ab,_ : total memory antibodyset(Ab, € SmXI,m <N);

Ab, : d new antibodies to be inserted in Ab(Ab, € SdXL);

Ag : population of antigens(Ag € SMX]);

fj : vectors containing the affinity of all the antibodies Ab, with relation to
antigen Ag; Aj=1,...N;

S : similarity matrix between each pair Abi—Abj,with element si'j(i, i=1,
wN);

C : population of clones generated from Ab(C € s,

C* : population C after the affinity maturation process;

dj : vector containing the affinity between every element from the set C*
with Agj;

G, : the suppression threshold ,which defines the threshold to eliminate

redundant Abs. & :the percentage of reselected Abs ;
Od : the death rate,which defined the threshold to remove the low-affinity

Abs after the reselection.

Algorithm 1. Document Clustering by Modified aiNet
Input : Feature vectors of documents Ag
Output: Number of document clustering N.
Initialize Ab = []; Convert n Ags documents into n Ags via document
representation and feature selection; Randomly generate k£ Abs and put them
into Ab;
for each iteration do
for each Ag, j =1, ..M Ag, € Ag do
Calculatefij, i=1,..,Nto all
Abifij= DI.J., i=1, ...N,Du. = affinity(4bi, Agj), i=1,..,N;
Select Ab, composed of » highest affinity antibodies
Clone the n selected antibodies according to (5),generating C
C is submitted to process of affinity maturation process
according to (6),generating C*
Calculate d, = D,{_j among Agl. and all the elements of C*,D,w. =
affinity (C ,, Agl.) k=1, .., Nc
Reselect a subset G% of the antibodies with highest d,{_/. and put
them into M, as memory clones;
Remove the meomory clones from M, whose D, ;> Od
Determine s, among the memory clones:s, , =affinity (Mj',., M, p) \7; k
Eliminate those memory clone whose s, <Os
Concatenate the total antibody memory matrix with resultant
clonal memory M*/ :Abm €— [Abm;M*j]
end
Caleulate s, = affinity (40, 45", ), Vi, k;
Eliminate all the antibodies whose si,k < Os;
Ab €—[Abm; Abd];
end
Cluster M which contains n Abs via K-means;
Check the Ags of each 4b in M to obtain each Ag’s cluster.
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