MASSACHUSETTS UNIV AMHERST DEPT OF MATHEMATICS AND S==ETC F/6 9/2

CLUSTER ANALYSIS ALGORITHMS FOR IMAGE SEGMENTATION.(U)

JUL 81 M F JANOWITZ NO0O14=79=C~0629
NL

TR-J8102




¢
1O e nz
L} . o =
_— L " == .
My Y oas 20
m Tl =
ol =
= L
2 s e
' — P = . .1
-
“ﬁ‘ ‘ ‘M|CROCOPY RESOLUTION TEST CHART
NATIONAL RURE AU OF uuﬁ‘smn Lo A 1

/




ADA107110

Technical Report J8102 ,
1
CLUSTER ANALYSIS ALGORITHMS FOR IMAGE SEGMENTATION

M. F. Janowitz

Department of Mathematics and Statistics <&
University of Massachusetts P by
4 > f-ﬁ?ﬂ
Anherst, MA 01003 et 47
<a
July, 1981

Cluster Analysis Algorithms For Image Segmentation

M. F. Janowitz *

1. ;:o&nﬁo:.. 4.9« goal of this research is the investigation of
the ability of certain cluster techniques to segment monochromatic data
collected by remote sensing devices. The particular example that will be
considered consists of temperature data collected by the Air Force
Geophysical Laboratory at Hanscom Air Force Base. The work was done on
three levels: underlying motivations, simulations, and real data analysis.
In this particular paper, we shall restrict our consideration to a single
feature, with nultiple feature selection to be investigated at a later
date. Section 2 presents the motivation for both the cluster techniques
and the statistics that they use, while section 3 briefly explains the
techniques. In section 4 same simulated data is analyzed, and finally .
in section 5, the techniques are applied to actual infrared temperature
data. The paper concludes with an indication of possible future

directions for the current research effort. .

2. Basic Assumptions. Here is a list of the assumptions that
underly all of the cluster algorithms. They are essentially due to
Bryant [1], though they also bear a relation to the axioms that appear

* Research supported by ONR Contract N00014-79-C-0629 as well as by
grants from the University of Massachusetts Computer Center.
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D= 0.6071

(n) Iteration 6.

D = 0.6250

(g) Iteration 5.

Noise gaussian with vapiance &b,

Cluster to nearest of b0, S5

and 60,

{b) Cluester means 40,55 and 60.

(a) Original clusters
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(j) Pinal iteratiom.
D = 0,818

D= 0-”93

(1) Iteration 7.

D=0, 875

(d) Iteration 2,

(c) Iteration 1.
D = 1,000
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See text for explanation.

(x) Cleaned output,

D= 0.7778

(f) Iteration b,

Pig. M Example illustrating Nethod 1,

D = 0,833)

() Iteration 3.

rig. & (continued).
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