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# # 4670467621 :MAJOR COMPUTER ENGINEERING
KEY WORD: WHITE BLOOD CELL / SHAPE RECOGNITION / FEATURE EXTRACTION / NEURAL
NETWORK

VORAPOMNG TANTISIRIROJ : NUCLEUS SHAPE RECOGNITION FOR NEUTROPHIL
CLASSIFICATION FROM DIGITAL IMAGE OF BLOOD SMEAR. THESIS ADVISOR :
SUEBSKUL PHIPHOBMONGKOL, PH.D., THESIS COADVISOR : ASST. PROF.
BOONSRI CHONCHAREON, 84 pp.

The purpose of this thesis is to find a method for nucleus shape recognition. This was
done by taking digital images through a microscope and performing segmentation to extract
nuclel of white blood cells. The nuclei were then classified into four classes depending on
their shapes - circle, bean, ¢, or segment. Features extracted from the nuclei were fed into
an artificial neural network. The accuracy of the experiments was compared among three
different feature groups. In the first group, six features, as proposed by He and Wilder, were
contour radius’ features, and curvature's features. In the second group, sixteen features
were skeleton features. And in the third group, twelve features were the features of the first
group with additional features — minor axis to major axis ratio, compactness, area, and width.
The result showed that the average accuracy were 82.39%, 59.16%, and 85.37%
respectively. Also, in the experiment, the number of features were reduced from 12 features
to 8 features by considering minimum error separation between two classes and by
considering the welghts of the connectors in the artificial neural network. The result showed

that the average accuracy were improved to 85.43% and 85.80% respectively.

Department Computer Engineering Student's 3ignature....f’:‘fﬁ?‘.“.’.‘ﬁ‘.?ﬁ‘rﬁ...I?‘:’r%,t'?,‘:ﬂ‘t W‘;‘
Field of study Computer Engineering Advisor's signature... . "P@ C
Academic year 2006 Co-advisor's sagnatureﬁs? gnse / .
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3 0.179 | 0.587 | 0.151 0.448 18.641 3984 [ 1.322 | 0.390 3.518 | 0311 | 2.122 3.203 | 0.367 | 2.568 | 1.182

4 0.621 | 0.223 | 1.460 0.632 0.910 3.023 | 0.017 | 0.430 1.697 | 0.257 | 0.332 0.149 | 0.265 | 0.665 | 0.843

5 0.105 | 2.251 | 0.053 0.315 0.192 0.645 | 0.018 | 0.088 0.096 | 0.273 | 0.043 0.361 | 0371 | 0.534 | 0.459

6 0.149 | 0.293 | 0.328 0.332 6.033 0.416 | 0.026 | 0.379 0.452 | 0.017 | 0.287 0.527 | 0.122 | 0.347 | 0.233

7 0.035 | 0.152 | 0.072 0.212 0.780 1.373 | 0.595 | 0.257 0.729 | 0.174 | 0.246 0.400 | 1.266 | 0.053 | 0.362

_{é 8 0.054 | 0.071 | 0.145 0.082 0.267 0.073 | 0.463 | 0.002 0.173 | 0.286 | 0.186 0.119 | 0.007 | 0.246 | 0.628
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Abstract
This paper presents recognition of nucleus of

neutrophil by using minor axis length to major axis

length ratio of ellipse that has the same normalized

second central moment as a nucleus shape and
compactness. They were used as additional features
to improve accuracy of nucleus shape recognition by
using contour radius and curvature. The experiment,
using artificial neuron network, gave results showing
the accuracy increases from 82.85% to 88.30% when

the proposed features were used.
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