International Journal of Electrical and Computer Engincering (IJECE)
Vol. 15, No. 3, June 2025, pp. 3028~3038

YSSN: 2088-8708, DOI: 10.11591/ijece.v15i3.pp3028-3038 0 3028

Leukemia detection using SegNet and faster region-based
convolutional neural network

Della Reasa Valiavectil, Kanimozhi T . —_—
Department of Electronics and Communication Engineering, Vel Tech Rangarajan Dr. Sagunthals R&D Institute of Science
Technology. Chennai, Indis

Article Info ABSTRACT
Article history:

Prevention of cancer is mostly attained by surveillance of the transformation
. zones. White blood cells (WBCs) are established in the bone mamrow and
Received Apr 12, 2024 intemperate growth of WBC leads 10 leukemia. Hematologists examine the
Revised Jan 7, 2025 microscopic images in manual method for predicting leukemia, but it is very

Accepted Mar 3, 2025 complex process and without any guaranteed for accurate. In this proposed
: study, deep lcaming techniques involved to scgment and classify the three
types of feukemia like acute lymphocytic jeukemia (ALL), acute myeloid
Keywords: I kemia (AML) and chronic lymphocytic leukemia (CLL) using the
BioG BioGps dataset. The purpose of deep leaming in medical science enhances
ps ) the accuracy and precision of determining Jeukemia in early stages. In this
Dragon ﬂ¥ algorithm study, introducing a sigmoid stretching (S8) in pixcl cnhanccment for
Faster region-based preprocessing; SegNet (St) is comfort to extract the structural features of the
convolutional neural network leukocytes and to scgment the normal and blast cells for a clear
Leukemia classitication; faster region-based convolutional neural network (faster R-
SegNet CNN) carried under the process of classification and optimization done by
Sigmoid stretching dragon fly algorithm. The result ¢

{ this work achieves best accuracy related
1o the existing techniques of convolutional neural network (CNN) such as
support vector machine (SVM), k-ncarest neighbors (kNN) and Bayesian
model. This study achieves the accuracy rate of 97%, precision tate of 94%
and sensitivity rate of 90% respectively with low complexity.
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1, INTRODUCTION
Leukemia is a classification of blood cancer in which abnormal white blood cell [ i
: s (WBC) form in th
bone marrow [1]. According to Global Cancer Observatory (GLOBOCAN), an cstinmtcd( 9,000) pe:opleus1 arf:

affected by leukemia in 2021. Figure 1 presents microsco ic ima f di i
O dic ks p ges of different types of leukemia. Acute

mia (ALL) is characterized by the presence of immature lymphoblasts in i
‘ . : ym ts in F ;
Acutc mycloid leukemia (AML), which presents irregularly shaped " L oy

i : ; nucleoli and loblasts 1 i
Figure 1(b). Chronic lymphocytic leukemia (CLL) is characterized by mature D B s
distinctive, “smudged” ,

leuk small lymphocytes with a
‘ ged” appearance in Ifxgurc 1(c). An increased number of myeloid precugrolf cell?’m various
stages of differentiation is shown in Figure 1(d). ALL arises in children age group between 2 to 8 years old
AML arises at any age, but most common in age group between 2 to 20 years old, CLL takes place the a c'
group of above 70 ycars old and rarely affects the tecnagers, ' -

; chronic myeloid leukemia (CML) emanates at
the age group of 60 1o 65 years. Here, AML is rapidly spreading into the other blood cells. One of most
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