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A Context-Aware Information Service using FCM Clustering
Algorithm and Fuzzy Decision Tree

Seokhwan Yang*, Mokdong ChungH

ABSTRACT

FCM (Fuzzy C-Means) clustering algorithm, a typical split-based clustering algorithm, has been
successfully applied to the various fields. Nonetheless, the FCM clustering algorithm has some problems,
such as high sensitivity to noise and local data, the different clustering result from the intuitive grasp,
and the setting of initial round and the number of clusters. To address these problems, in this paper,
we determine fuzzy numbers which project the FCM clustering result on the axis with the specific
attribute. And we propose a model that the fuzzy numbers apply to FDT (Fuzzy Decision Tree). This
model improves the two problems of FCM clustering algorithm such as elevated sensitivity to data, and
the difference of the clustering result from the intuitional decision. And also, this paper compares the
effect of the proposed model and the result of FCM clustering algorithm through the experiment using
real traffic and rainfall data. The experimental results indicate that the proposed model provides more
reliable results by the sensitivity relief for data. And we can see that it has improved on the concordance
of FCM clustering result with the intuitive expectation.
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FCM Clustering

[Step 1] Initializing
Cluster Count, Exponential Weight,
Membership Function, Iteration
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[ [Step 2] Calculate Centroid Vector
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|Step 5| Calculate 1riangle Fuzzy Number
Fuzzy Number = (left center,right)
= (xmin' v, xmax)

v
[Step 6] Adapting to the Fuzzy Decision Tree ]
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[ [Step 7] Adapting to Various Applications ]
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Lfunction SystemClustering(){
set sensor_weight[x];
data[x] = inputMethod();
res[x] = FCM(datalx]);

/AR A

cl[x] = FuzzyRule(fuzzy_numberlc], datalx]);
congestion_level = FDT(cl[x]);
executeInfoService(congestion_level);

}
function FCM(datalx]){

whilei < x){ // AAM9 T7F FUg 53
res[i] = getCenterOfCluster(datalx]);

if(delta <= e) break;
else repeat++;
}

return res[x];

}

function GenerateFuzzyNumber(res[x], data[x]){
while(i < clusters){
while(j < dimension){

}
}

function FDT(cl[x]){
calculate Tnorm[x];
Ai = sum(Tnormlx])/x;
class = arg(max(Ai));

}

switch(congestion_level){
case 1: CongestionTypel;

fuzzy_number[] = GenerateFuzzyNumber(res[x], datal[x]);

set count_cluster(), exp_weight(), membership_function(), count_repeat();

membership_function = updateMembershipFunction(res[x]);

/) EY2E FuE 5
// gEdolE e A9 FuE £

fuzzy_numberlil[j] = (datalx][jl.min, c_vectorlj], data[x][j].max);

function executelnfoService(congestion_level){ // th¥3t A B B2 AF
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