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Preface

This SIST volume contains the papers presented at the SmartCom 2020: Fourth
International Conference on Smart Trends for Computing and Communications.
The conference was held during January 24–25, 2020, at Hotel Novotel, Siam
Square, Bangkok, and organized by Global Knowledge Research Foundation with
support from Knowledge Chamber of Commerce and Industry and InterYIT IFIP—
International Federation for Information Processing.

The books presents the state-of-the-art as well as emerging topics pertaining to
information, computer communications and effective strategies for its implemen-
tation for engineering and managerial applications.

The conference attracts a large number of high-quality submissions and stimu-
lates the cutting-edge research discussions among many academic pioneering
researchers, scientists, industrial engineers, students from all around the world and
provides a forum to researchers on proposing new technologies, sharing their
experiences and discussing future solutions for design infrastructure for ICT, pro-
viding common platform for academic pioneering researchers, scientists, engineers
and students to share their views and achievements, enriching technocrats and
academicians by presenting their innovative and constructive ideas and focusing on
innovative issues at international level by bringing together the experts from dif-
ferent countries.

Research submissions in various advanced technology areas were received, and
after a rigorous peer review process with the help of program committee members
and 56 external reviewers for 262 papers from 20 different countries including
Australia, China, Malaysia, Indonesia, Thailand, Bangladesh, Japan, South Korea
and Sri Lanka, etc., out of which 50 were accepted with an acceptance ratio of 0.19.

This event’s success was possible only with the help and support of our team and
organizations. With immense pleasure and honor, we would like to express our
sincere thanks to the authors for their remarkable contributions, all the Technical
Program Committee members for their time and expertise in reviewing the papers
within a very tight schedule and the publisher Springer for their professional
help. This is the fourth conference of the series SmartCom in which proceedings is
published as a CCIS volume by Springer. We are overwhelmed by our two
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distinguished scholars and appreciate them for accepting our invitation to deliver
keynote speeches to the conference and six technical session chairs for analyzing
the research work presented by the researchers. Most importantly, we are also
grateful to our local support team for their hard work for the conference. This series
has already been made a continuous series which will be hosted at different loca-
tions every year.

This event’s success was possible only with the help and support of our team and
organizations. With immense pleasure and honor, we would like to express our
sincere thanks to the authors for their remarkable contributions, all the Technical
Program Committee members for their time and expertise in reviewing the papers
within a very tight schedule and the publisher Springer for their professional
help. This is the fourth conference of the series SmartCom in which proceedings is
published as a SIST volume by Springer. We are overwhelmed by our three dis-
tinguished scholars and appreciate them for accepting our invitation to deliver
keynote speeches including Prof. Mike Hinchey, President IFIP; Prof. Milan Tuba,
Singidunum University, Serbia; and Dr. ChakChai So-In, Khon Kaen University,
Thailand, in the conference and further six technical session chairs for analyzing the
research work presented by the researchers. Most importantly, we are also grateful
to our local support team for their hard work for the conference. This series has
already been made a continuous series which will be hosted at different locations
every year.

Bangkok, Thailand Yu-Dong Zhang
Tomonoby Senjyu
Chakchai SO–IN

Amit Joshi
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Chapter 22
Detecting the Width of Pap Smear
Cytoplasm Image Based on GLCM
Feature

Nita Merlina, Edi Noersasongko, Pulung Nurtantio, M. A. Soeleman,
Dwiza Riana, and Sri Hadianti

Abstract Color image segmentation on cytoplasmPap smear single cell image iden-
tified as normal condition is an interesting subject to study. It is caused by the image
limitation and morphological transformation complexity of the cell structural part.
Feature analysis on cytoplasm area is an important thing in the process of biomedical
image analysis because of the noise and complex background and the bad cytoplasm
contrast as well. Thus, an analysis on the feature area on cytoplasm automatically
is an urge thing to do to identify Pap smear normal cell image based on feature
analysis on cytoplasm area in single cell image identified as normal condition. The
purpose of this research is to analyze how far the process color image segmentation
on cytoplasm by using normal single cell image is able to produce features of texture
and form analysis. To analyze the form of cytoplasm, this research used RGB color
to HSV color conversion method which produces metric and eccentricity value. It
is then continued to the process of threshold image and counting the wide area by
changing threshold into binary image. On the other side, to analyze the texture, this
research applied an analysis using gray-level co-occurrence matrix (GLCM) using
K-means method to produce contrast, correlation, energy, and homogeneity param-
eters. The result of the research is the segmentation outcome to Pap smear normal
single cell image sample to get metric, eccentricity, contrast, correlation, and energy
features.

22.1 Introduction

Women are generally susceptible to cervical cancer, which ranks fourth as a very
deadly disease [1]. Papanicolaou test also called Pap smear or Pap test is a health
test method that can help prevent cervical cancer. The main purpose of a Pap smear
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is to detect cell abnormalities that may occur or before the cancer develops. Correct
interpretation of microscopic examination of cells and tissues is very important for
the final diagnosis judgment of the disease [2]. However, the Pap smear testing
process has weaknesses, especially in many developing countries where the number
of pathologists who can examine slides is inadequate. In Indonesia, with a population
of productive age women spread across 32 provinces with limited facilities and
limited human resources, it is estimated that 80% of the coverage of examinations
will be completed in five years with 7,992,486 Pap smear tests per year [3].

The classification of cervical cells in Pap smear images is an interesting thing
because of image limitations and the complexity of morphological alterations in the
structural parts of cells [4]. Pap smear image processing has been performed for
single cell types and non-overlapping. Image segmentation process is expected to
identify cytoplasm and nucleus images [5–7]. Segmentation is needed to define the
area of interest (ROI) in a normal single cell image and is the basis of an automatic
cervical cancer screening system. Efficient image segmentation enables extraction
of significant information and streamlines image data for further analysis. Weak
segmentation results in weak results during image analysis [8]. Analysis of features
in the cytoplasm area in normal Pap smear cell images is interesting. That is due
to image limitations and the complexity of morphological changes in the structural
parts of cells. Analysis of features in the cytoplasm area is important in the process
of analyzing biomedical images, and it is caused by background noise and complex
and weak cytoplasm contrast. So, it is necessary to do an analysis of the features of
the area in the cytoplasm by automation to identify the normal Pap smear cell image
based on the analysis of the features of the cytoplasm area in a single cell image that
is detected normally. The purpose of this research is to see the extent of the process of
analyzing feature areas in the cytoplasm by using a normal single cell image so that
features of texture and shape analysis can be produced. The results of this study are
expected to facilitate the identification of cytoplasm images from Pap smear images.

This paper is divided into several sections. Section 22.2, related work, discusses
about the methods used in the research. Section 22.3 describes the results and
discussion, which will be enclosed with conclusions and further research plans.

22.2 Related Work

There are many methods used to identify the area of cytoplasm image, and this
study attempts to do different things, which is to propose a segmentation method
for cytoplasm area in a single Pap smear image that utilizes the GLCM feature.
This GLCM feature has not been widely used in previous research. In the initial
detection of a Pap smear image, a single cell image is easy to observe [9]. In the
previous research, cytoplasm detection process has been successfully carried out by
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color classification using K-means and joint shape matching. However, this research
is limited only to determine the presence of cytoplasm and not to determine the
extent of cytoplasm in detail [10, 11]. The gray-level co-occurrence matrix (GLCM)
previous studies have been used, but they use a dataset from a nearby hospital and
only discuss cervical cancer related without the Pap smear cell being used [12].

22.3 Method

Data processing techniques use the MATLAB application program on color and
binary image matrices as well as analyzing textures. In order to determine the area
in cytoplasm image, the initial step of this research is to convert RGB color to HSV
color (hue, saturation, value). The HSV color model was formulated by searching
the RGB color cube along the gray axis of the color wheel, where this model is more
widely used than RGB in depicting color sensations. After the HSV color conversion
is generated, the next step is to determine the threshold image and calculate the area
of the area by changing the threshold image into a binary image that aims to calculate
objects in a digital image in a simple way from the original image. In this process,
we need a boundary value called the threshold value. Image intensity values that
are more than or equal to the threshold value will be changed to white (1), while
image intensity values less than the threshold value will be changed to black (0)
[13]. Furthermore, to analyze the texture of the image of the area value that has
been segmented by the K-means method and the researcher uses the Gray-Level Co-
OccurrenceMatrix (GLCM) so that the parameters obtained are contrast, correlation,
energy, and homogeneity. The results of this research are the results of segmentation
of a single Pap smear normal cell image sample so that it can be done well and is
able to get the features of metric, eccentricity, contrast, correlation, and energy [14],
where the texture has characteristics that can be extracted to distinguish an image
with another image. Figure 22.1 shows the image of a single cell used in this study.

In this study, a research flow diagram is shown in Fig. 22.2 on the digital image
of papers.

Fig. 22.1 Example of a single cell image
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Fig. 22.2 Research stages

22.4 Results and Discussion

22.4.1 Result

The stages of the research consisting of five stages of the process are evaluated on
traditional Pap smear images. All of these images were obtained through a Logitech
camera (Logitech HD C525 Webcam) adjusted to an optical microscope (Olympus
CH20). 40× amplification is used, and the results are saved in JPEG format. The
following are the results of the process of segmentation methods in each.

22.4.1.1 Convert RGB Color to HSV Color

The result of the conversion ofRGBcolor intoHSVcolor aims to detect the cytoplasm
so as to produce an image as shown in Fig. 22.3, where the cytoplasm has a color
that is more dominant than the nucleus.

Fig. 22.3 Image results from color conversion
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Fig. 22.4 Image from threshold

22.4.1.2 Threshold Image

When analyzing an area in the cytoplasm, the initial process is to determine the
edge of the object from a single normal cell. The results of edge detection in normal
single cell images are taken from images that have been converted to HSV color, and
Fig. 22.4 shows images of edge detection.

22.4.1.3 Binary Imagery

The calculation process of the attributes that exist in a single normal Pap smear
cell can be simply done by the process of conversion to binary images; after the
conversion process is carried out, the area calculation process can be carried out,
along with pictures that present the results of binary images (Figs. 22.5, 22.6, and
22.7).

Fig. 22.5 Binary image
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Fig. 22.6 Width binary image

Fig. 22.7 Chart width of binary image

22.4.1.4 Gray-Level Co-occurrence Matrix (GLCM)

The process of this GLCM is to analyze the texture of the cytoplasm area, so that
this research results in segmentation of a single Pap smear normal cell image sample
by producing metric, eccentricity, contrast, correlation, and energy features. The
following are the formulas for calculating the metric feature, eccentricity, contrast,
correlation, and energy:

Contrast =
∑

i1

∑

i2

(i1 − i2)
2 p(i1, i2) (22.1)

Homogeneity =
∑

i1

∑

i2

p(i1, i2)

1+ |11 − i2| (22.2)

Energy =
∑

i1

∑

i2

p2(i1, i2) (22.3)
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Table 22.1 Texture of the cytoplasm area

Metric Eccentricity Contrast Correlation Energy Homogeneity

0.01 1 0.01 0.99 0.57 1

0.01 0.46 0.01 0.98 0.49 0.99

0.01 1 0.01 0.99 0.49 1

0.02 1 0.01 0.99 0.51 1

0.95 0.7 0.01 0.99 0.53 1

0.78 0.7 0.01 0.88 0.95 1

0.01 0.73 0.01 0.98 0.52 0.99

0.67 0.53 0.01 0.99 0.5 1

Entropy = −
∑

i1

∑

i2

p(i1, i2) log p(i1, i2) (22.4)

Eccentricity = e =
√
1− b2

a2
(22.5)

Metric = M = 4π × A

C2
(22.6)

Table 22.1 gives the results of the GLCM calculations that have been carried out.

22.4.2 Discussion

In this study, we segmented Pap smear images by taking ten image from a single
normal goal, but there are two images that are not segmented perfectly; this is because
there is noise in the image, so the segmentation is done using the method taken less
than perfect.

22.5 Conclusion

The results of this study are to see the extent of the cytoplasm color image segmen-
tation process using normal single cell images so that features of texture and shape
analysis can be produced. To analyze the shape of the cytoplasm, this study uses the
method of convertingRGBcolor conversion intoHSVcolor conversion that produces
metric and eccentricity values and then proceeds with the process to determine the
threshold image and calculate the area of the area by changing the threshold image
which becomes a binary image. For texture analysis, the analysis is done using the
gray-level co-occurrence matrix (GLCM) method which uses the K-means method
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to obtain contrast, correlation, energy, and homogeneity parameters. The results of
this research are the results of segmentation of normal Pap smear single cell image
samples so that they can be done well and are able to get the features of metric,
eccentricity, contrast, correlation, and energy. The limitation of this study is that the
number of samples used needs to be increased so that it will produce more feature
data to get more extensive information. This research is a preliminary study for cyto-
plasm recognition. Further research will focus on segmentation of the cytoplasm in
single Pap smear cells by adding new features besides GLCM. Another thing to do
is research for group Pap smears.
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