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Komkrit Udommanetanakit 2007: E-Stream: Evolution-based Technique for Stream
Clustering. Master of Engineering (Computer Engineering), Major Field: Computer
Engineering, Department of Computer Engineering. Thesis Advisor:

Associate Professor Kitsana Waiyamai, Ph.D. 62 pages.

Stream clustering is a technique that performs cluster analysis over data stream and able
to monitor the results in real time. In this research, we propose a new stream clustering
technique called E-Stream (Evolution-based Stream Clustering) which can support 5 evolutions
of data stream. These evolutions are appearance, disappearance, self evolution, merge and split.
Also propose the suitable cluster representation and distance function for this framework. For
the dataset which has these evolutions, the experimental results show that our technique yields

better cluster quality than the existing techniques.
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CF = Clustering Feature

E-Stream Evolution-based Stream Clustering
FC = Fading Cluster Structure

FCH = Fading Cluster Structure with Histogram
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Algorithm E-Stream

1 retrieve new data X,

2 FadingAll

3 CheckSplit

4 MergeOverlapCluster

5 LimitMaximumCluster

6 FlagActiveCluster

7 (minDistance, index) <— FindClosestCluster
8 if minDistance < radius_factor

9 add X, to FCH_ .

10 else

11 create new FCH from X,
12 waiting for new data

MNA 6 LAAIDANDINY E-Stream
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Algorithm FadingAll
fori <— 1 to |[FCH|
fading FCH,
it FCH.W < fade_threshold

delete FCH,

MNA 7 LEAAIBaNeINU FadingAll
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Algorithm CheckSplit
fori €<— 1 to [FCH]|
forj«<—1tod
if FCH; have split point
split FCH,

S <— S U {(i, [FCH))}

MNA 8 11a@AIBana3 N CheckSplit

Algorithm MergeOverlapCluster
fori €<— 1 to [FCH]|
for j €— i+1 to [FCH|
overlapli,j] €= dist(FCH,, FCH,) — merge_threshold*(FCH,.sd + FCH,.sd)
if overlap[i,j] > 0
if (i,j) not in S

merge(FCH,, F CHJ.)

NN 9 LAAIBANDINY MergeOverlapCluster

Algorithm LimitMaximumCluster
while [FCH| > maximum_cluster or #isolate > maximum_isolate
for i <—i+1 to [FCH]
for j < 1 to [FCH]|
dist[i,j] <= dist(FCH,, FCH))
(first, second) «— argmin(i’j)(dist[i,j])
merge(FC. _, FC

first? second)

MNA 10 1AAIDANDINY LimitMaximumCluster
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Algorithm FlagActiveCluster
fori <1 to [FCH]|
if FCH,.W > active_threshold
flag FCH, as active cluster
else

remove active flag from FCH,

MW 11 a0 ane3 Ny FlagActiveCluster

Algorithm FindClosestCluster
fori <1 to |[FCH|

dist[i] <= dist(FCH,, x,)
(minDistance,i) <— min(dist[i])

return (minDistance, 1)

NN 12 LLﬁﬂQﬁﬁﬂﬂ?ﬁM FindClosestCluster
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Algorithm E-Stream

Algorithm HPStream

maximum_cluster 10
decay rate 0.1
radius_factor 3
stream_speed 100
fading_threshold 0.1
merge_threshold 1.25
active_threshold 5
maximum_isolate 10

o 10

num_group 5
decay rate 0.1
radius_factor 3
stream_speed 100

num_initial 100
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