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few kinds of leukocyte for example myeloblast, lymphoblast, monoblasts and
erythroblasts. One strategy for estimating leukocyte cell irregularities is by
assessment of the morphology of leukocyte cells covering the region, periphery
and breadth of leukocyte cells. In this examination will be recognized
morphology of myeloblast cells by utilizing K-implies bunching strategy. The
noticed control variable is a trait of myeloblast cell that incorporates

measurement, form, and consistency of item, sum, and cell thickness. While the
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1.

Introduction

Blood is a liquid contained in the collection of living things with the exception of plants,
which conveys substances and oxygen to the tissues of the body (Moschandreou, 2012). One
sort of platelet is a leukocyte cell or normally known as leukocytes. Anomalies in leukocytes

can allude to one sort of lethal sickness that is blood malignant growth or normally known as
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Platelets are quite possibly of the main part in people. One kind of platelets that

assume a significant part in a leukemia finding is leukocyte cells. There are a

noticed information is uncontrolled picture (clamor) with RGB variety designs.

Keywords:-Leukocyte cell, leukemia, morphology, K-implies bunching,



Mathematical Statistician and Engineering Applications

ISSN: 2094-0343

2326-9865

leukemia. The finding of leukemia depends on clinical signs and side effects and

examinations. Clinical signs and side effects normally found are disquietude, exhaustion,
weariness, whiteness, successive contamination, heat, joint agony, full race in the midsection,
or strange dying. Research facility examinations used to aid the conclusion are finished blood
tests, fringe blood morphology, bone marrow morphology, cytogenetics, DNA, and bunch of
separation discovery utilizing stream cytometry(Manisha, 2012). For the agricultural nations,
for example, Indonesia, Most research centers actually use cell morphology to assist with
diagnosing leukemia because of restricted assets, both framework and HR. This check is less
expensive. In any case, morphological assessment requires the skill of a set number of
clinical pathologists. This assessment is some of the time less substantial on the grounds that
now and again it is challenging to recognize impact cell morphology into the kind of
myeloblast, lymphoblast, monoblasts, or erythroblasts so expected mistakes of finding. Under
the above conditions, it is important to foster a programmed platelet type location gadget as a
minimal expense, simple to-utilize and precise leukemia symptomatic device so it very well
may be dispersed across all medical care units all through Indonesia and specifically to
distant regions. One answer for tackle this issue is the utilization of advanced picture
handling procedures for morphology ID of leukocyte cells. In our past exploration
(Supriyanti, Erfayanto, et al., 2016; Supriyanti, Suwitno, et al.,, 2016) we -created
straightforward and simple to-involve framework for taking care of issues about wellbeing
administrations in country regions by carrying out picture handling strategies on account of
waterfall sicknesses, pregnancy determination, and dental division.

There are a few examinations that utilization computerized picture handling procedures in the
distinguishing proof of platelets. Researcher (Putzu & Di Ruberto, 2013) in his exploration
led division utilizing thresholding. One post division process is the gathering of single articles
and pitch object as well as the partition of incidental cells. Researcher (Ajala et al., 2015)
directed a similar report for edge-recognition and watershed-based division examination.
Edge location techniques are utilized to get edges, lines and shapes along red platelets. While
the Watershed strategy remembers opening and shutting reproduction for the covering
pictures. The outcomes show that division by utilizing watershed strategy is superior to edge-
based location. Researcher (Supriyanti et al., 2008) examined the relationship of blood stream
and the climate because of differed platelet varieties. He utilizes picture morphology

calculations and Al calculations to quantify changes in stream speed. Researcher (Supriyanti
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et al., 2013) distinguishes a programmed computation number of leukocyte cells utilizing the

Ada Boost technique. The outcome is a constant programmed framework to work out the
quantity of leukocyte cells in a sweep utilizing a magnifying lens. Researcher(Supriyanti,
Setiadi, et al., 2016) explored with leukocyte cell in bone marrow utilizing multispectral
imaging strategy. For picture division he utilizes the Support Vector Machine (SVM) which
is applied straightforwardly to the range of every pixel of the minuscule picture. Researcher
(Supriyanti, Suwitno, et al., 2016)explored on the red platelet object specifically is a sickle
cell. These sickle cells cause erythrocyte-containing hemoglobin polymerization. He zeroed
in his exploration on sickle cell shape changes utilizing essential calculation technique,
dynamic form division strategy and k-NN grouping strategy. Researcher (Libraty et al.,
2007)fostered a strategy for presenting different sorts of lymphoid cells consequently. In his
exploration he involved the part grouping and watershed change in dividing the picture.
Researcher (Martinez et al., 2017) in his examination, he created robotized gear for the
discovery and characterization of malarial parasite species utilizing the picture of platelets.
The framework he created utilizes picture handling investigation joined with mechanized unit
equipment mounted on a magnifying instrument. This is finished to get a quality infinitesimal
picture to get precise picture investigation. Researcher (Neuman et al., 2011) he fostered a
continuous picture handling pipeline to create great quality tiny pictures in a miniature liquid
chip. Researcher(Yang et al., 2020)in his exploration, he created basic, cheap and convenient
gear to identify how much Plasmodium Falciparum that taints blood. The apparatuses he
created can group a wide range of parasites present and have high responsiveness. Researcher
(de Haan & Rottier, 2005) In his exploration, he applied the dynamic shape strategy for the
location of the core of platelets. He changed the methodology utilized by characterizing a
word reference based approach formed in the improvement of energy capabilities. Researcher
(Manisha, 2012) investigated on 3D picture handling on mouse cell tissues that don't have
invulnerability. 3D picture recreation is finished by utilizing microvascular tissue and
working out the thickness of platelets. Researcher (Board, 2019) explored for platelet order
utilizing equivalence hypothesis. To decrease the impacts brought about by diffraction and a
confused source, the platelets are set near the sensors utilized for the information securing,
then played out a correlation with the noticed platelets utilizing a magnifying instrument.
Researcher (Radi et al., 2012) he fostered an acousto-optic strategy for the characterization of

platelets in view of advanced picture examination of red platelets and their totals and their
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perplexing resistant. Researcher (Pathan et al., 2006) he effectively examined the transform

utilitarian microvascular handling of residing organs in human placenta. Researcher (Read et
al., 2020) he fostered a philosophy that joins the idea of picture pre-handling and estimation
of molecule picture velocimetry (PIV) to create quantifiable speed in an examination.
Researcher (Song et al., 2019) his review turned into a reference in estimating PVI x-beams
from a circulatory system in creatures and breaking down hemodynamic qualities and blood
dissemination of the sickness. Researcher (Verma et al., 2021) he fostered a gadget, which is
utilized to dissect blood lymphocytes utilizing a calculation in view of double fluorescent
marking with discrete cytoplasmic and atomic picture examination. Researcher (Mills et al.,
2011)his exploration examined about the circulation of red platelet totals in a T-formed
bifurcation in enormous scope miniature vessel. Researcher (DeDiego et al., 2011)he depicts
a picture put together methodology utilizing PC programming with respect to lymphocytes to
conquer the stalemate on the execution of morphological techniques.

Alluding to the exploration that generally led as made sense of in the above passage, every
one of the cycles and aftereffects of the examination will be completed in a space that has
sufficient wellbeing offices. Notwithstanding, while managing issues in rustic regions, for
example, those found in many emerging nations, for example, Indonesia, this will be a huge
issue. Numerous locales in Indonesia don't have sufficient wellbeing offices, including HR
who are skilled in the clinical field, one of whom is a clinical pathologist. Numerous locales
in Indonesia don't have sufficient wellbeing offices, including HR who are skillful in the
clinical field, one of whom is a clinical pathologist. Clinical pathologists are expected in the
examination of anomalies in platelets. With the predetermined number of clinical
pathologists, one arrangement is to foster a device that can supplant a portion of its
undertakings in the clinical examination of platelets. As per this case, the objective of our
examination is to foster a basic and simple to-utilize framework for dissecting qualities of
myeloblast cell utilizing picture handling methods, to settle limit of wellbeing administrations
in non-industrial nations like in Indonesia. In past work we tested for shape estimating of
myeloblast cell utilizing morphological picture. The outcome is promising for additional
improvement accordingly, in this paper we foster this framework by estimating region,

boundary, measurement and surface examination for myeloblast cell.
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2. Martials and methods

2.1.Segmentation Process

The division process is separating pictures into different locales or articles. In this
examination, we utilize the K-Means technique by partitioning locales into 3 regions based
on various of forces and comparability.

In the picture division and number-crunching estimation process, the picture trademark is
separated into 3 sorts of sub-modes, which are for picture type 1, type 2, and type 3 given
power contrast. Picture type 1, core tone is ruddy, wrapped by a core that is practically
similar variety as the shade of red platelets. Moreover, type 1 likewise has a far distance of
picture recovery, so it will have a more modest morphological boundary esteem than types 2
and 3. Type 2 has a dull purple core tone with a red-purple cytoplasm tone. In this kind, the
shade of the cytoplasm is not the same as the red platelets, so the estimation of cytoplasmic
morphological factors becomes simpler. The distance of this picture is extremely close, so the
region, boundary, and width will be bigger than type 1. Type 3 is like sort 1 in variety
appropriation, yet deciding from how its picture is taken, the picture of this kind is like sort 2.

Figure 1 shows every one of the three sorts of this picture.

Figure 1: Three kinds of pictures
The picture will be isolated by seeing the variety of distinctions of the exceptionally
noticeable core of rosy purple. The benefit of the K-Means technique for sectioning the core
is it's exceptionally standing out variety from red platelets and the cytoplasm causing the
exactness adequate to isolate the core from the rest. By changing the foundation to O (dark),
then, at that point, the math estimation process normal for the picture turns out to be better.

2.2.K-Means Segmentation
K-Means is a bunching technique that can recognize specific items in gatherings. In this
exploration, the RGB picture is switched over completely to L x a x b picture structure and
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the outcome will be gathered into 3 groups given their similitude. The degree of similitude of

every pixel is taken given its variety spread. Before grouping is finished, the picture changed
over completely to L x a x b will be reshaped first. Reshaping can return the section and
column values in the myeloblast cell network exhibit. Then, at that point, the picture changed
over into the exhibit will be portioned into 3 groups utilizing K-Means Clustering. After the
picture is divided into three groups, each portioned picture will be named. Then, at that point,
the name will be accepted fragmented picture as a filler on the unfilled cluster cell. Each
picture is made by the number of bunches which is 3. The method involved with grouping is
fundamentally working out the force of variety by utilizing the distance Euclidean every pixel
to another pixel and done over and again on the other centroid, so that will get the littlest
distance esteem between one highlight another. By deciding the number of groups to be 3,
then there will be 3 centroid pictures that are utilized as the point of computation boundary.
In the bunching system as division, it will take a sectioned region that has the littlest region
width on picture types 1 and 2, and will be the greatest fragmented picture region for picture
type 3.

2.3.Morphological Analysis

At this stage, we talk about the handling of myeloblast cell pictures seen from the condition
of morphology. The factors included are picture region, picture periphery, and picture breadth
(core and cytoplasm).

A straightforward method for computing the region of an item is by counting the number of
pixels on the article (Supriyanti, Suwitno, et al., 2016). This pixel estimation is finished by
switching the picture over completely to parallel, so it turns into a two-layered grid. The two
layered grids will be introduced as lines and segments. Then determined grid lines and
segments to peruse the number of pixels in the picture, to get the region of the picture in units

of pixels.Figure 2 portrays the computation of the myeloblast cell region in this exploration.

Vol. 71 No. 3s2 (2022) 456

http://philstat.org.ph



Mathematical Statistician and Engineering Applications
ISSN: 2094-0343

2326-9865

Figure 2:Myeloblast cell region
In this examination, the circuit is utilized to find the parallel edge of a core picture of
myeloblast cells. In the manual estimations deciding the periphery of the myeloblast cell
picture on a basic level is equivalent to working out the region of the picture, just done the

main edge location calculation has been shrouded in the perimeter capability as portrayed in

Figure 3.

Figure 3: Picture circuit

Given Figure 3, we can ascertain the picture perimeter with Equation 1.
L-1
perimeter = Z pixels (D
Length (L)=0
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In this trial, the breadth is taken from the typical distance per pixel edge where the estimation

is finished by computing a fourth of the region of the myeloblast cell picture which is squared

as displayed in Equation 2.
1
Diameter = qurt (Area) (2)

2.4.Surface Analysis
The surface examination is one sort of element extraction given the picture measurements
highlighted. The surface examination should be possible by the first request highlight
extraction technique, extraction of the second request include, Gabor channel, wavelet
change, and so on. The surface investigation should be possible by utilizing the measurement
approach, framework co-event, or utilizing the GLCM strategy. In this examination, the
investigation is finished by utilizing factual methodology. Surface elements taken advantage
of in this examination are mean, contrast, perfection, third second, consistency, and entropy.
Mean is the mean of force. In this examination is the typical spread of variety force in a

grayscale core type of myeloblast cells and portrayed in Equation 3.

;m=1+1_|_02 3)

Perfection or delicateness is a proportion of the general non-abrasiveness of force in the
district. R is O for locales with inconsistent power and near 1 for areas with huge journeys in

force level qualities as depicted in Equation 4.

1
1+ o2 (4)

Skewness is a histogram-sized proportion of a picture, for this situation the predisposition of

R=1

the myeloblast cell picture histogram. This site has a worth of 0 for a balanced picture,
positive for right-lean and negative pictures for left-sided picture histograms, and is depicted
in Equation 5.

pa= ) (Zi—m) = P(2) (5)
i=0

Consistency is an action that looks at the dim level of the myeloblast picture with the dim

picture level when the most extreme condition and depicted in Equation 6.

L-1
U= ) PXZ) (6)
2
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Entropy is a second that expresses the substance of data contained in a picture, so that will be

found worth irregularity picture in light of the level of closeness. It's portrayed in Equation 7.

L-1
e= ) P(Z)log,P(Z) (7)
2

3. Results and discussion

As talked about in Subsection I1.B, the most common way of grouping is essential to work
out the power of variety by utilizing the distance Euclidean every pixel to another pixel and
done over and again on the other centroid, so got the littlest distance esteem between one
highlight another. By deciding the number of bunches to be three, there will be three centroid
pictures that are utilized as a boundary point. In the bunching system as division, it will take
the fragmented region which has the littlest region width in picture types 1 and 2 and will be
taken the greatest sectioned picture region for picture type 3. This connects with the spread of
various variety power between each sort of picture, and contrasts in picture recovery distance,
accordingly requiring somewhat unique division programs. Table I shows an instance of the
grouping process.

Table I: An Example of the Clustering Process

Alluding to Table I, the picture on the third bunch plainly shows that the picture is the littlest
region in the first picture trimming. The picture of this division will be handled and changed
over into a grayscale picture to notice the surface attributes, other than the picture will
likewise be switched over completely to a parallel picture structure for morphological

examination. Table Il shows a few instances of picture division results.
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Table I1: Segmentation Results

Given the aftereffects of the division cycle in Table I, it tends to be seen that the first picture
has a different variety of profundity and pixel values relying upon the distance of the catch
and the kind of camera. Picture typel has a huge picture recovery distance bringing about less
exact outcome division. Division results in some of the time contain pixels from different

pieces of the myeloblast picture, normally called clamor as displayed in Figure 4.

s )

» Noise segmentation

) |

Figure 4: An illustration of commotion division

This commotion will enormously affect morphological examination like computation of
region, outline, and distance across including additionally impact on the surface investigation.
In any case, when seen from the variety spread, picture type 1 has a decent variety sharpness,
but the little pixel esteem then makes this type more vulnerable to clamor. Various things for

picture type 2 and type 3. The sorts utilize the camera with an end distance to the nearer
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platelet picture protests, and have brilliant quality outcomes, bringing about more exact

division results, and better morphological and surface examination results as portrayed in

Figure 5.

Table I11: Image Morphology Data

Document Name Area

Circumference Nucleus Diameter.

Cyto Diameter

AF1
AF2
AF3
AF4
AF5
AF6
AF7
AF8
AF9
AF10
P1Slic.
P1S3-4c
P1S5bc
P1S2c.
P1S5s
P1S3-4s
P1S2s
P1S1s
FO (11)
FO
P2.16
P2.17
P2.18
P2.19
P2.20
p2.21
P2.22

10754
11146
10161
33013
8948
1800
1712
1734
1756
1747
968269
856677
589257
936386
50418
19450
28015
17190
243447
243179
238027
243509
238860
216100
204135
220415
204293

380.288
382.621
360.804
922.688
346.241
155.488
165.23

149.253
150.823
149.144
3698.8

3467.86
2857.7

3605.9

1167.76
530.692
603.057
473.737
1902.17
1902.59
1776.66
1772.06
1797.42
1709.87
1651.42
1723.54
1626.56

117.015
119.128
113.743
205.021
106.738
47.8731
46.6882
46.9872
47.2843
47.163

1110.33
1044.39
866.179
1091.9

253.366
157.367
188.865
147.943
1902.17
556.44

550.514
556.817
551.476
524.545
509.816
529.756
510.014

122.553
148.801
176.659
276.301
166.002
62.6022
62.4188
68.5531
62.5004
53.8675
1419.72
1290.04
972.453
654.984
283.524
165.983
254.584
179
1187.88
1187.88
641.602
626.134
582.21
604.515
569.12
672.718
522.276
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P2.23 206702 1646.51 513.012 567.006
P2.24a 240947 1771.72 553.88 644.345
P2.24b 243890 1780.85 557.253 731.728
P2.25. 226782 1718.32 537.353 630.371
P3.26 157649 1450.97 448.023 141.309
P3.27 147026 1381.66 432.665 523.123
P3.28 142893 1569.67 426.541 436.965
P3.29 175088 1515.19 472.154 547.42
P3.30 133928 1469.62 412.944 615.087
P3.31 122638 1256.19 395.155 454,085
P3.32 122742 1277.53 395.323 626.25
P3.33-34 165940 1473.06 459.654 603.262
P3.35 155.488 155.488 47.8731 62.6022
P3.36 123854 1289.88 397.109 440.941
P3.37 142205 1368.05 425,513 502.193
P3.38 145490 1390.33 430.399 479.08
P3.39 138884 1344.94 420.515 488.264
P3. 40 145684 1380.75 430.686 496.698
P3.41 108258 1198.09 371.266 423.335
P3.43 78416  1420.99 315.978 638.5
P3.44 135089 1333.79 414.73 486.388
P3.45 143937 1367.66 428.096 505.033
- Noiseless
Figure 5: An illustration of quiet division
462
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Alluding to the conversation in Subsection I1.C, the factors that are investigated in the
morphological examination incorporate region, breadth, and boundary. Physically we can
ascertain the region of the picture by adding each line by a column of the picture having pixel
esteem 1 on the double picture of the division result. It's portrayed in Equation 8.

n

area = Z the number of pixel rows to (n) (8)

row=0
While the computation of measurement and periphery is finished talked about in Subsection
I.C.

Graph of Normalized Morphological Data

Nucleus's Cytoplasm's
diameter diameter

Figure 6: Diagram of standardization of each sort of picture

Alluding to Table 111, there is an extremely high spike in some example information. The
most noteworthy leap is gotten from picture type 2 which makes the picture with an
extremely close distance and has an exceptionally high goal camera esteem, so it has an
exceptionally high worth on every variable information. However, on a fundamental level,
each picture variable got practically indistinguishable outcomes on one sort of picture. In the
picture type 1 hopes to have the typical worth of every piece of information is most reduced.

For picture type 3, practically equivalent to the normal of each control variable. Figure 6
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shows the standardization diagram in the example information we utilized in this
examination.

Alluding to Figure 6, a portrayal of the area, outline, core breadth, and cytoplasm width of the
picture shows a similar examination brings about the picture type. It likewise gives the idea
that picture type 2 has brilliant picture quality and pixel worth, and picture type 1 has an
extremely low picture quality outcome.

In the surface examination, as talked about In Subsection 11.D, we estimated a few factors in
the factual surface. Table IV shows the model consequences of our tests.

Alluding to Table 1V, all in all, test information, we can make a gathering outline in light of

static surface variable qualities as displayed in Figure 7.

Manual Cluster on Statistical Data

w— \fean
Deviation
Smoothness

Skewness
Uniformity

» Entropy

Figure 7: Manual static surface information grouping

In this gathering, just the consistency and skewness values fulfill the development of picture
groups. In picture bunching, what is truly required is consistency esteem, where this worth
decides the consistency of one picture object with another picture, so the picture that has
similar qualities will be gathered into one specific bunch and one more uniform picture will

be assembled into one group.
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Table 1V: Examples of Observed Values of Texture Variables

File Mean Dev Smoothness Skewness Uniformity Entropy Class

AFl. 216 53.6 0.999652 320658 0.74 12759 0
AF2.. 12 45.4 0.999515 328527 0.8729 0.6676 0
AF3.. 289 71.8 0.999806 770735 0.7411 12717 0
FO.. 40.4 435 0.999472 209379  0.2835 3.6183 1
P2.16. 715 84.8 0.999861 213686 0.3466 3.0951 1
P2.17. 745 89  0.999874 256007 0.3507 3.0486 1
P2.18. 79.7 87  0.999868 125085 0.2987 35337 1
P2.16. 715 84.8 0.999861 213686 0.3466 3.0951 1
P2.17. 745 89  0.999874 256007 0.3507 3.0486 1
P2.18. 79.7 87  0.999868 125085 0.2987 35337 1
P2.19. 79.8 86  0.999865 102721 0.2942 34337 1
P2.21. 899 875 0.99987 -27936 0.2437 3.7052 1
Conclusion

On a fundamental level, picture morphology factors, for example, measurement, region, and
perimeter for the beginning phases of the improvement of PC-supported demonstrative
gadgets are sufficiently promising to recognize myoblast cell types. Even though additional
improvement required the abuse of other morphological factors also. Moreover, the surface
examination offers a critical benefit in cell recognizable proof. For additional exploration we
will distinguish the kind of lymphoblast cells, to track down crucial contrasts in attributes
with myoblast cells.

References

Ajala, F. A, Fenwa, O. D., & Aku, M. A. (2015). A comparative analysis of watershed and
edge based segmentation of red blood cells. International Journal of Medicine and
Biomedical Research, 4(1), 1-7.

Board, G. P. M. (2019). A world at risk: annual report on global preparedness for health
emergencies. Geneva, Switzerland: World Health Organization.

de Haan, C. A. M., & Rottier, P. J. M. (2005). Molecular interactions in the assembly of
coronaviruses. Advances in Virus Research, 64, 165-230.

DeDiego, M. L., Nieto-Torres, J. L., Jiménez-Guardefio, J. M., Regla-Nava, J. A., Alvarez,

Vol. 71 No. 3s2 (2022) 465

http://philstat.org.ph



Mathematical Statistician and Engineering Applications

ISSN: 2094-0343

2326-9865

E., Oliveros, J. C., Zhao, J., Fett, C., Perlman, S., & Enjuanes, L. (2011). Severe acute

respiratory syndrome coronavirus envelope protein regulates cell stress response and
apoptosis. PLoS Pathog, 7(10), €1002315.

[5] Libraty, D. H., O’Neil, K. M., Baker, L. M., Acosta, L. P., & Olveda, R. M. (2007). Human
CD4+ memory T-lymphocyte responses to SARS coronavirus infection. Virology, 368(2),
317-321.

[6] Manisha, P. (2012). Leukemia: a review article. International Journal of Advanced Research
in Pharmaceutical & Bio Sciences, 1(4), 397-408.

[7] Martinez, D., Alenya, G., Ribeiro, T., Inoue, K., & Torras, C. (2017). Relational
reinforcement learning for planning with exogenous effects. Journal of Machine Learning
Research, 18(78), 1-44.

[8] Mills, M., Hollingworth, A., Van der Stigchel, S., Hoffman, L., & Dodd, M. D. (2011).
Examining the influence of task set on eye movements and fixations. Journal of Vision,
11(8), 17.

[9] Moschandreou, T. E. (2012). Blood Cell: An Overview of Studies in Hematology.

[10] Neuman, B. W., Kiss, G., Kunding, A. H., Bhella, D., Baksh, M. F., Connelly, S., Droese, B.,
Klaus, J. P., Makino, S., & Sawicki, S. G. (2011). A structural analysis of M protein in
coronavirus assembly and morphology. Journal of Structural Biology, 174(1), 11-22.

[11] Pathan, A.-S. K., Lee, H.-W., & Hong, C. S. (2006). Security in wireless sensor networks:
issues and challenges. 2006 8th International Conference Advanced Communication
Technology, 2, 6-pp.

[12] Putzu, L., & Di Ruberto, C. (2013). White blood cells identification and counting from
microscopic blood image. International Journal of Medical and Health Sciences, 7(1), 20—
27.

[13] Radi, M., Dezfouli, B., Bakar, K. A., & Lee, M. (2012). Multipath routing in wireless sensor
networks: survey and research challenges. Sensors, 12(1), 650-685.

[14] Read, J. M., Bridgen, J. R. E., Cummings, D. A. T., Ho, A., & Jewell, C. P. (2020). Novel
coronavirus 2019-nCoV: early estimation of epidemiological parameters and epidemic
predictions. MedRxiv.

[15] Song, H., Qiu, R. T. R., & Park, J. (2019). A review of research on tourism demand
forecasting: Launching the Annals of Tourism Research Curated Collection on tourism

demand forecasting. Annals of Tourism Research, 75, 338-362.

Vol. 71 No. 3s2 (2022) 466

http://philstat.org.ph



Mathematical Statistician and Engineering Applications

ISSN: 2094-0343

2326-9865

[16] Supriyanti, R., Erfayanto, U., Ramadani, Y., Murdyantoro, E., & Widodo, H. B. (2016).

Blood pressure mobile monitoring for pregnant woman based android system. IOP
Conference Series: Materials Science and Engineering, 105(1), 12048.

[17] Supriyanti, R., Habe, H., Kidode, M., & Nagata, S. (2008). A simple and robust method to
screen cataracts using specular reflection appearance. Medical Imaging 2008: Computer-
Aided Diagnosis, 6915, 916-927.

[18] Supriyanti, R., Putri, D. A., Murdyantoro, E., & Widodo, H. B. (2013). Comparing edge
detection methods to localize uterus area on ultrasound image. 2013 3rd International
Conference on Instrumentation, Communications, Information Technology and Biomedical
Engineering (ICICI-BME), 152-155.

[19] Supriyanti, R., Setiadi, A. S., Ramadhani, Y., & Widodo, H. B. (2016). Point Processing
Method for Improving Dental Radiology Image Quality. International Journal of Electrical
& Computer Engineering (2088-8708), 6(4).

[20] Supriyanti, R., Suwitno, S., Ramadhani, Y., Widodo, H. B., & Rosanti, T. I. (2016).
Brightness and contrast modification in ultrasonography images using edge detection results.
TELKOMNIKA (Telecommunication Computing Electronics and Control), 14(3), 1090-1098.

[21] Verma, P., Dumka, A., Bhardwaj, A., & Kestwal, M. C. (2021). Classifying Breast Density in
Mammographic Images Using Wavelet-Based and Fine-Tuned Sensory Neural Networks.
International Journal of Image and Graphics, 21(05), 2140004.

[22] Yang, Z., Dehmer, M., Yli-Harja, O., & Emmert-Streib, F. (2020). Combining deep learning
with token selection for patient phenotyping from electronic health records. Scientific
Reports, 10(1), 1-18.

Vol. 71 No. 3s2 (2022) 467

http://philstat.org.ph



