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Abstract

Naturally, the body will give a response to changes, the changes can indicate
symptoms of an attack, the disease can be categorized from mild to high level, for
example, people who experience hair loss that continues to indicate having cancer,
both cancer early or advanced stage, another example is the change that occurs in
discoloration of the nail color, for example one nail will be yellow indicating that the
person has jaundice, another indication is that the nail has a long black line, this
indication can be identified as a digestive problem on our body. for someone who is
already an expert will be experienced in recognizing the disease and the indications
will soon be looking for a solution by buying a preventive medicine, or another way
is to directly consult a doctor. The problem faced at this time is that someone
sometimes is unconscious and lacking in observing changes in the body even
considers the change to be a natural thing, even though the body tries to provide a
natural warning system for the appearance of a symptom of the disease. The main
task of health care marketer are to learn and understand the needs and desires of
prospective patients in order to be able to meet those necessities at the highest
standards. A key perspective, for this situation, inferred pulling in new patients and
offering them inovative quality services in healthcare retail in order to gain
customer awareness and develop market vision. In Indonesia, there's trend that
arise in healthcare retail business, 80 % growth in healthcare retail business
supplied from high quality product and services. Digital tren technology make
consumer put more money to make them healthy, begin from medical check-up
until digital meet up with the doctor itself. Marketer in retail healthcare business
need more innovation idea, creating value that adopt in latest customer trend.
Considering the above matters are very important, in this research an image
processing based application is made, this application is used to identify changes in
the color and texture of the fingernails, the changes will be identified and processed
using the image processing algorithm, this algorithm has an accuracy value high, the
application will read the discoloration of the fingernail finger and identify and
diagnose the symptoms of the disease in our body, the identification results have an

accuracy of up to 85%. © ExcelingTech Pub, UK.
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Abstract - Naturally, the body will give a response to
changes, the changes can indicate symptoms of an attack,
the disease can be categorized from mild to high level, for
example, people who experience hair loss that continues
to indicate having cancer, both cancer early or advanced
stage, another example is the change that occurs in
discoloration of the nail color, for example one nail will
be yellow indicating that the person has jaundice, another
indication is that the nail has a long black line, this
indication can be identified as a digestive problem on our
body. for someone who is already an expert will be
experienced in recognizing the disease and the indications
will soon be looking for a solution by buying a preventive
medicine, or another way is to directly consult a doctor.
The problem faced at this time is that someone sometimes
is unconscious and lacking in observing changes in the
body even considers the change to be a natural thing, even
though the body tries to provide a natural warning system
for the appearance of a symptom of the disease. A key
perspective, for this situation, inferred pulling in new
patients and offering them inovative quality services in
healthcare retail in order to gain customer awarenes and
develop market vision. In Indonesia, there’s trend that
arise in healthcare retail business, 80 % growth in
healthcare retail business supplied from high quality
product and services. Digital tren technology make
consumer put more money to make them healthy, begin
from medical check-up until digital meet up with the
doctor itself. Marketer in retail healthcare business need
more innovation idea, creating value that adopt in latest
customer trend.

Considering the above matters are very important, in this
research an image processing based application is made,
this application is used to identify changes in the color and
texture of the fingernails, the changes will be identified
and processed using the image processing algorithm, this
algorithm has an accuracy value high, the application will
read the discoloration of the fingernail finger and identify
and diagnose the symptoms of the disease in our body, the
identification results have an accuracy of up to 85%.

Keywords- Nail finger identification, Image processing,
Healthcare, Medical, Marketing

l. Introduction

Health is an important and invaluable thing, some people
will spend more money than the condition of being
healthy again. in the modern era, the daily activities and
tasks cause us to be insensitive to our own body condition,
lack of exercise and culture of fast-food dishes, which
makes the disease easier to come along with the immune
system decreases. things or disorders of the body in our
body, the response can be a pain sensor, or a change in the
color of the skin of the nail that indicates there is a disease
that attacks the inner body, one of the sensors that are
discolored or falling due to decreased melanin and
indications cancer, nails are one of the sensors that will
change color if there is a serious illness, nail color changes
should not be ignored because some researchers and
doctors will sometimes examine the condition of the
outside body or what is called medical palmistry.

Health care are are a general affirmation of wellbeing
needs of a human which comprises of curation,
conclusion, treatment, avoidance, rehabilitation of
infections and so forth. Enlisted specialists in medication,
optometry, dentistry, drug store, and partnered wellbeing,
and other care suppliers jumper human services through 4
sorts of human services association, for example, essential
care, auxiliary care, tertiary care, and general wellbeing
(Sakthivel and Swathi, 2016). Patient, is recognized as a
prime customer of the healthcare system, are two types -
inpatient and outpatient. Inpatient is those who stay
overnight at hospital and outpatient are those who do not
stay at night. Patient needed has been commodities for
marketing research in healthcare retail business. One of
product that comes from patient needed are health
monitoring product or services.

In Indonesia, many current health monitoring systems
have been marketed, even smartphones have been
equipped with heart-detected features and other health
detectors, in this study is how to create a system that can



be used to display and find out symptoms and percent (%)
level of brightness, this application will detect changes in
nail color so that the initial stages of symptom can be
directly prevented, nail color data is processed with image
processing data, each data image is divided into several
parts stored as training data and testing data, each data
contains color samples representing indications of health
changes caused by nail color, from that perspective we
can assume that image processing are a value chain for
retail business in healthcare as general and doctor practice
in specific term.

Value chain can be define as process creation of value in a
particular phase, from the input of raw materials to output
of final product consumed by end users (Manojbhai and
Rajamenakshi, 2016). This value chain in healthcare
industry used to ensures maximum customer value at total
lowest cost by doing coordinated effort among trading
partners, widespread strategic alliance, knowledge
sharing, inter firm trust, and competing value chains.

Il. Background

Image processing or image processing is a process of
processing and retrieving data from an image, the process
is used to retrieve useful information, inputting data can
be taken from a file in the form of video or in the form of
frames, each image has a unique value and characteristics
different, data image can be taken even in the form of 2 D
(two dimensions) or 3D (three dimensions), the data
manipulation process can work with the help of image
processing techniques, how the method works is that any
data taken in RGB format will be replaced with a method
grayscale, the function of this method is to reduce the
process of data error when shooting because it affects the
value of accuracy (Pandit and Shah, 2013).

Some important stages in a data segmentation process are
the image acquisition process, in this section a calibration
process is carried out from the input data according to the
type of camera, the second stage is the image refinement
processor "feature extraction”, then the third is a
segmentation process the color where the main object will
be separated from the object that does not need to be
observed, the last stage is the process of image analysis in
this process the classification of objects will be displayed
by the system (Indi and Gunge, 2016).

The initial symptoms of a disease identification can be
seen from changes and other forms of organs, including
human nails commonly observed by doctors, the normal
color of fingernails is usually pink or pink, the observation
process can be carried out by experts with eyes naked, but
the human eye has weaknesses and it is difficult to
distinguish between colored objects and small sizes, so
that computerized techniques are needed to facilitate
organizing and reading colors (Davies, 2005).

The general way to detect disease is by checking through
blood tests, or urine, symptoms of a disease can be
displayed through changes in body shape and color,
processing image techniques will offer direct selection
solutions by detecting color changes and having high
accuracy values.

Human nail color has a unique color and is widely used by
health experts to detect diseases that exist in the body, or
better known as medical palmistry, a health detection
system through color has its own proxies in an area of
image processing.

The part of the nail that is closest to the palm of the hand
has a darker color so that it will affect the value of
accuracy, this value will affect the calculation process so
that the image sharpening process is required, but this
method has a longer reading time than before (Dalvi et al.,
2007).

The thresholding method is the easiest and fastest method
used in the sharpening process of color composition, each
color has its own data which depends on the degree of
gray, visually the color change of an object will be easily
seen if the object is displayed with histogram graph
comparison (Ababneh et al., 2017).

ol i) foregroundif f(x,y) > T
§x-Y) background if f(x, y)<T

®)
Figure 1.1 Formula of Threshold

On Figure 1.1 is a variable value from a histogram of data
divided into two important parts, namely foreground,
foreground or often referred to as the main object, (8) the
object has a pixel value with the highest color intensity
value, then the second is the background, in this section
intensity small even smaller than the value of Threshold.

The color segmentation process works by reading pixel
color changes in objects that have a foreground area, this
method is also called the ROI (Region of interest)
technique, this method works by reading pixel changes in
the object area or commonly called boundary, cutting
technique image with color segmentation techniques have
high accuracy values and fast computing time.

1. Research Methods

In this testing method, several steps are carried out, the
stages are as follows:



DATA INPUT

A\

\4
IMAGE
PROCESSING

v

RGB TO HSI

v

IMAGE
SEGMENTATION

v

NEURAL WORK

V)

V
RESULT-DISEASE
IDENTIFICATION

Figure 1.2 Stages of disease detection systems

Data Input

In the process of inputting data taken visually
using a mobile phone or other digital devices, the
object taken must be right on the part of the nail
to be studied

Image processing

In this section the incoming image data will be
processed using image processing techniques, the
data is then carried out a sharpening process to
eliminate noise from the previous object.

Threshold

the function in thresholding is to increase the
brightness of colors in each object, the function is
used to reduce errors when processing and
reading data.

RGB to HIS.

change function from RGB to HSI pattern is to
be taken from the RGB process, the brightness
data value on an object will be increased again,
the color level is made from the value of
moderate to bright brightness.

Segmentation Image

In the process of color segmentation retrieving
data after RGB data, segmentation will separate
the nail object from other objects, this separation

works so that the main data is not error when
moving in binary mode

Result

in this section the selected system application
will be displayed by the system, the results of the
system in the form of a visual display of image
processing and RGB processes, indications of the
disease will be displayed and how high the
predictions of the disease are displayed in%
(Percent).

Type of disease

In this part of this method, the data for each
indicator of the disease has been moved in the
form of binary numbers, the types of indications
for the disease are jaundice, digestive disorders,
heart disease, and liver symptoms.

Table 1.1 Types Of Diseases

Image Description

In the picture next to a
healthy nail sample, nail
health is seen from the
indication of the color of the
nails that are pink and
crescent-shaped at  the
bottom

In the picture next is a
sample of slightly pale nails
that indicate the body lacks
oxygen. and there is a black
line that indicates a problem
with digestion

In the picture next is a nail
sample that suffers from
jaundice, seen at the tip of
the nail and also insists that
the body lacks oxygen.




In the picture beside is a nail
sample in patients who have
digestive problems, the line
marks there is an internal
disease suffered

In the picture above is the
process of fingering the
fungal infection, the color of
the nails looks pale, the
patient's body lacks oxygen

IV.  System Implementation

In testing this system the application is made in the form
of desktop and mobile applications, the benefits made in
the two types are so that the application can also be used
by doctors or by ordinary people.

The application will process the nail or finger image data
taken directly, the application will then process for a few
seconds and show the type of disease that the patient is
suffering from, the system is also able to minimize the
accuracy of the severity of the disease based on changes in
skin discoloration.

Table 1.2 Results Of Testing The System For Healthy
Nails

Image Description

In the picture image beside is
the process of taking
fingernails on the thumb, the
process is the beginning
because the image appears to
have a lot of noise due to the
influence of light refraction.

In the third process is the
process of reading the color
of the nail in an area where
there is no noise, the data
taken separate the color of
the nail. in the picture beside
the dominance of pink which
indicates healthy nails and no
disease

Table 1.3 Testing Of Identified Internal Disease Nail

Systems

Image

Description

In the picture beside is a nail
that has a long black line that
indicates the sufferer has a
disease melanoma or cancer

In the picture above is the
process of testing the system
on the fingernails of patients
who have skin  cancer
disease, seen in the picture
beside the system
distinguishes the color of the
patient's nails into white so
that the main image can be
calculated the level of
accuracy.

In the picture beside is the
process of comparison and

1 the opposite color of the nails

that are not infected, the
system gives the object a

| black mark

In the picture beside is the
result of identifying the nails

| in other parts, this calculation

system is  useful  for
calculating accuracy
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Figure 1.3 Results of detection by the system

Information :

In the picture above is the result of identifying fingernails
taken on the thumb section, the image is taken directly
through the mobile device and the system performs the
classification process directly, the image can also be taken
from several samples stored in the database, application
users can press the “classification result” button , the
identification data will appear at the bottom with the
classification of "skin cancer" disease

ACCURACY in % |

96.7742

Figure 1.4 Results of identification of accuracy by the
system

Information :

In Figure 1.4 above the menu in the application that will
display accuracy, the accuracy value is made in one
percent (%) which indicates how severe the level of the
disease experienced or suffered by the patient.

V. Conclusion

Based on the experiments above, it can be concluded that
the identification of types of fingernails can be processed
using image processing techniques. applications can
classify into several categories, namely, healthy nails,
purple nails (lack of oxygen), yellow nails (jaundice),
black line nails (indicative of the presence of internal
diseases in the digestive system and finally pale nails
(indicative of heart disease). Image processing algorithm
will show the accuracy of the disease, with the help of this
application, a person will be able to take further action so
that his illness is not too severe.

Competitiveness in healthcare industry in Indonesia in
specific hospital or doctor practice as retailer in healthcare
services can be enhance by added image processing
technology in service or digital product called nail disease
detection, with this research novelty that is the system can
be operate in a few seconds and show the type of disease
that the patient is suffering from in the real time, can be
used as marketing strength in order to compete the
competitor. For segmentation, this kind of services or
product targeted for high-end consumer that has a
concern in healthy lifestyle.
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Abstract - Naturally, the body will give a response to
changes, the changes can indicate symptoms of an attack,
the disease can be categorized from mild to high level, for
example, people who experience hair loss that continues
to indicate having cancer, both cancer early or advanced
stage, another example is the change that occurs in
discoloration of the nail color, for example one nail will
be yellow indicating that the person has jaundice, another
indication is that the nail has a long black line, this
indication can be identified as a digestive problem on our
body. for someone who is already an expert will be
experienced in recognizing the disease and the indications
will soon be looking for a solution by buying a preventive
medicine, or another way is to directly consult a doctor.
The problem faced at this time is that someone sometimes
is unconscious and lacking in observing changes in the
body even considers the change to be a natural thing, even
though the body tries to provide a natural warning system
for the appearance of a symptom of the disease. The main
task of health care marketer is to learn and understand the
needs and desires of prospective patients in order to be
able to meet those necessities at the highest standards. A
key perspective, for this situation, inferred pulling in new
patients and offering them inovative quality services in
healthcare retail in order to gain customer awareness and
develop market vision. In Indonesia, there’s trend that
arise in healthcare retail business, 80 % growth in
healthcare retail business supplied from high quality
product and services. Digital tren technology make
consumer put more money to make them healthy, begin
from medical check-up until digital meet up with the
doctor itself. Marketer in retail healthcare business need
more innovation idea, creating value that adopt in latest
customer trend.

Considering the above matters are very important, in this
research an image processing based application is made,
this application is used to identify changes in the color and
texture of the fingernails, the changes will be identified

and processed using the image processing algorithm, this
algorithm has an accuracy value high, the application will
read the discoloration of the fingernail finger and identify
and diagnose the symptoms of the disease in our body, the
identification results have an accuracy of up to 85%.

Keywords- Nail finger identification, Image processing,
Healthcare, Medical, Marketing

l. Introduction

Health is an important and invaluable thing, some people
will spend more money than the condition of being
healthy again. in the modern era, the daily activities and
tasks cause us to be insensitive to our own body condition,
lack of exercise and culture of fast-food dishes, which
makes the disease easier to come along with the immune
system decreases. things or disorders of the body in our
body, the response can be a pain sensor, or a change in the
color of the skin of the nail that indicates there is a disease
that attacks the inner body, one of the sensors that are
discolored or falling due to decreased melanin and
indications cancer, nails are one of the sensors that will
change color if there is a serious illness, nail color changes
should not be ignored because some researchers and
doctors will sometimes examine the condition of the
outside body or what is called medical palmistry.

Health care are are a general affirmation of wellbeing
needs of a human which comprises of curation,
conclusion, treatment, avoidance, rehabilitation of
infections and so forth. Enlisted specialists in medication,
optometry, dentistry, drug store, and partnered wellbeing,
and other care suppliers jumper human services through 4
sorts of human services association, for example, essential
care, auxiliary care, tertiary care, and general wellbeing
[1]. Patient, is recognized as a prime customer of the
healthcare system, are two types - inpatient and outpatient.
Inpatient is those who stay overnight at hospital and
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outpatient are those who do not stay at night. Patient
needed has been commodities for marketing research in
healthcare retail business. One of product that comes from
patient needed are health monitoring product or services.

In Indonesia, many current health monitoring systems
have been marketed, even smartphones have been
equipped with heart-detected features and other health
detectors, in this study is how to create a system that can
be used to display and find out symptoms and percent (%)
level of brightness, this application will detect changes in
nail color so that the initial stages of symptom can be
directly prevented, nail color data is processed with image
processing data, each data image is divided into several
parts stored as training data and testing data, each data
contains color samples representing indications of health
changes caused by nail color, from that perspective we
can assume that image processing are a value chain for
retail business in healthcare as general and doctor practice
in specific term.

Value chain can be define as process creation of value in a
particular phase, from the input of raw materials to output
of final product consumed by end users [2]. This value
chain in healthcare industry used to ensures maximum
customer value at total lowest cost by doing coordinated
effort among trading partners, widespread strategic
alliance, knowledge sharing, inter firm trust, and
competing value chains.

Il. Background

Image processing or image processing is a process of
processing and retrieving data from an image, the process
is used to retrieve useful information, inputting data can
be taken from a file in the form of video or in the form of
frames, each image has a unique value and characteristics
different, data image can be taken even in the form of 2 D
(two dimensions) or 3D (three dimensions), the data
manipulation process can work with the help of image
processing techniques, how the method works is that any
data taken in RGB format will be replaced with a method
grayscale, the function of this method is to reduce the
process of data error when shooting because it affects the
value of accuracy [3].

Some important stages in a data segmentation process are
the image acquisition process, in this section a calibration
process is carried out from the input data according to the
type of camera, the second stage is the image refinement
processor ‘"“feature extraction”, then the third is a
segmentation process the color where the main object will
be separated from the object that does not need to be
observed, the last stage is the process of image analysis in
this process the classification of objects will be displayed
by the system [4].

The initial symptoms of a disease identification can be
seen from changes and other forms of organs, including
human nails commonly observed by doctors, the normal
color of fingernails is usually pink or pink, the observation
process can be carried out by experts with eyes naked, but
the human eye has weaknesses and it is difficult to
distinguish between colored objects and small sizes, so
that computerized techniques are needed to facilitate
organizing and reading colors [5].

The general way to detect disease is by checking through
blood tests, or urine, symptoms of a disease can be
displayed through changes in body shape and color,
processing image techniques will offer direct selection
solutions by detecting color changes and having high
accuracy values.

Human nail color has a unique color and is widely used by
health experts to detect diseases that exist in the body, or
better known as medical palmistry, a health detection
system through color has its own proxies in an area of
image processing.

The part of the nail that is closest to the palm of the hand
has a darker color so that it will affect the value of
accuracy, this value will affect the calculation process so
that the image sharpening process is required, but this
method has a longer reading time than before [6].

The thresholding method is the easiest and fastest method
used in the sharpening process of color composition, each
color has its own data which depends on the degree of
gray, visually the color change of an object will be easily
seen if the object is displayed with histogram graph
comparison [7].

i) foregroundif f(x,y) > T
§\%-Y) background if f(x, y)<T

®)

Figure 1.1 Formula of Threshold

On Figure 1.1 is a variable value from a histogram of data
divided into two important parts, namely foreground,
foreground or often referred to as the main object, (8) the
object has a pixel value with the highest color intensity
value, then the second is the background, in this section
intensity small even smaller than the value of Threshold.

The color segmentation process works by reading pixel
color changes in objects that have a foreground area, this
method is also called the ROI (Region of interest)
technique, this method works by reading pixel changes in
the object area or commonly called boundary, cutting
technique image with color segmentation techniques have
high accuracy values and fast computing time.



Research Methods

In this testing method, several steps are carried out, the
stages are as follows:

DATA INPUT

!
IMAGE
PROCESSING

J

RGB TO HSI

v

IMAGE
SEGMENTATION

v

NEURAL WORK

V
RESULT-DISEASE
IDENTIFICATION

Figure 1.2 Stages of disease detection systems

Data Input

In the process of inputting data taken visually
using a mobile phone or other digital devices, the
object taken must be right on the part of the nail
to be studied

Image processing

In this section the incoming image data will be
processed using image processing techniques, the
data is then carried out a sharpening process to
eliminate noise from the previous object.

Threshold

the function in thresholding is to increase the
brightness of colors in each object, the function is
used to reduce errors when processing and
reading data.

RGB to HIS.

change function from RGB to HSI pattern is to
be taken from the RGB process, the brightness
data value on an object will be increased again,
the color level is made from the value of
moderate to bright brightness.

Segmentation Image

In the process of color segmentation retrieving
data after RGB data, segmentation will separate
the nail object from other objects, this separation
works so that the main data is not error when
moving in binary mode

Result

in this section the selected system application
will be displayed by the system, the results of the
system in the form of a visual display of image
processing and RGB processes, indications of the
disease will be displayed and how high the
predictions of the disease are displayed in%
(Percent).

Type of disease

In this part of this method, the data for each
indicator of the disease has been moved in the
form of binary numbers, the types of indications
for the disease are jaundice, digestive disorders,
heart disease, and liver symptoms.

Table 1.1 Types Of Diseases

Image Description

In the picture next to a
healthy nail sample, nail
health is seen from the
indication of the color of the
nails that are pink and
crescent-shaped at  the
bottom

In the picture next is a
sample of slightly pale nails
that indicate the body lacks
oxygen. and there is a black
line that indicates a problem
with digestion

In the picture next is a nail
sample that suffers from
jaundice, seen at the tip of
the nail and also insists that
the body lacks oxygen.




In the picture beside is a nail
sample in patients who have
digestive problems, the line
marks there is an internal
disease suffered

In the picture above is the
process of fingering the
fungal infection, the color of
the nails looks pale, the
patient's body lacks oxygen

IV.  System Implementation

In testing this system the application is made in the form
of desktop and mobile applications, the benefits made in
the two types are so that the application can also be used
by doctors or by ordinary people.

The application will process the nail or finger image data
taken directly, the application will then process for a few
seconds and show the type of disease that the patient is
suffering from, the system is also able to minimize the
accuracy of the severity of the disease based on changes in
skin discoloration.

Table 1.2 Results Of Testing The System For Healthy
Nails

Image Description

In the picture image beside is
the process of taking
fingernails on the thumb, the
process is the beginning
because the image appears to
have a lot of noise due to the
influence of light refraction.

In the third process is the
process of reading the color
of the nail in an area where
there is no noise, the data
taken separate the color of
the nail. in the picture beside
the dominance of pink which
indicates healthy nails and no
disease

Table 1.3 Testing Of Identified Internal Disease Nail

Systems

Image

Description

In the picture beside is a nail
that has a long black line that
indicates the sufferer has a
disease melanoma or cancer

In the picture above is the
process of testing the system
on the fingernails of patients
who have skin  cancer
disease, seen in the picture
beside the system
distinguishes the color of the
patient's nails into white so
that the main image can be
calculated the level of
accuracy.

In the picture beside is the
process of comparison and

1 the opposite color of the nails

that are not infected, the
system gives the object a

| black mark

In the picture beside is the
result of identifying the nails

| in other parts, this calculation

system is  useful  for
calculating accuracy
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Figure 1.3 Results of detection by the system

Information :

In the picture above is the result of identifying fingernails
taken on the thumb section, the image is taken directly
through the mobile device and the system performs the
classification process directly, the image can also be taken
from several samples stored in the database, application
users can press the “classification result” button , the
identification data will appear at the bottom with the
classification of "skin cancer" disease

ACCURACY in % |

96.7742

Figure 1.4 Results of identification of accuracy by the
system

Information :

In Figure 1.4 above the menu in the application that will
display accuracy, the accuracy value is made in one
percent (%) which indicates how severe the level of the
disease experienced or suffered by the patient.

V. Conclusion

Based on the experiments above, it can be concluded that
the identification of types of fingernails can be processed
using image processing techniques. applications can
classify into several categories, namely, healthy nails,
purple nails (lack of oxygen), yellow nails (jaundice),
black line nails (indicative of the presence of internal
diseases in the digestive system and finally pale nails
(indicative of heart disease). Image processing algorithm
will show the accuracy of the disease, with the help of this
application, a person will be able to take further action so
that his illness is not too severe.

Competitiveness in healthcare industry in Indonesia in
specific hospital or doctor practice as retailer in healthcare
services can be enhance by added image processing
technology in service or digital product called nail disease
detection, with this research novelty that is the system can
be operate in a few seconds and show the type of disease
that the patient is suffering from in the real time, can be
used as marketing strength in order to compete the
competitor. For segmentation, this kind of services or
product targeted for high-end consumer that has a
concern in healthy lifestyle.

Suggestions for further research is to add a database of
types of disease not only on the fingernail but on
identifying other body changes, this is so that the data
taken become more varied and more accurate, such body
changes such as identification of the retina of the eye can
be seen or fat deposits no, if there are indications that it
can be possible for someone to experience problems with
cholesterol and sugar.
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Abstract - Naturally, the body will give a response to changes,
the changes can indicate symptoms of an attack, the disease
can be categorized from mild to high level, for example, people
who experience hair loss that continues to indicate having
cancer, both cancer early or advanced stage, another example
is the change that occurs in discoloration of the nail color, for
example one nail will be yellow indicating that the person has
jaundice, another indication is that the nail has a long black
ling, this indication can be identified as a digestive problem on
our body. for someone who is already an expert will be
experienced in recognizing the disease and the indications will
soon be looking for a solution by buying a preventive
medicine, or another way is to directly consult a doctor. The
problem faced at this time is that someone sometimes is
unconscious and lacking in observing changes in the body
even considers the change to be a natural thing, even though
the body tries to provide a natural warning system for the
appearance of a symptom of the disease. The main task of
health care marketer are to learn and understand the needs
and desires of prospective patients in order to be able to meet
those necessities at the highest standards. A key perspective,
for this situation, inferred pulling in new patients and offering
them inovative quality services in healthcare retail in order to
gain customer awareness and develop market vision. In
Indonesia, there’s trend that arise in healthcare retail
business, 80 % growth in healthcare retail business supplied
from high quality product and services. Digital tren
technology make consumer put more money to make them
healthy, begin from medical check-up until digital meet up
with the doctor itself. Marketer in retail healthcare business
need more innovation idea, creating value that adopt in latest
customer trend. Considering the above matters are very
important, in this research an image processing based
application is made, this application is used to identify
changes in the color and texture of the fingernails, the changes
will be identified and processed using the image processing
algorithm, this algorithm has an accuracy value high, the
application will read the discoloration of the fingernail finger
and identify and diagnose the symptoms of the disease in our
body, the identification results have an accuracy of up to 85%.
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l. Introduction

Health is an important and invaluable thing, some people
will spend more money than the condition of being healthy
again. in the modern era, the daily activities and tasks cause
us to be insensitive to our own body condition, lack of
exercise and culture of fast-food dishes, which makes the
disease easier to come along with the immune system
decreases. things or disorders of the body in our body, the
response can be a pain sensor, or a change in the color of
the skin of the nail that indicates there is a disease that
attacks the inner body, one of the sensors that are discolored
or falling due to decreased melanin and indications cancer,
nails are one of the sensors that will change color if there is
a serious illness, nail color changes should not be ignored
because some researchers and doctors will sometimes
examine the condition of the outside body or what is called
medical palmistry.

Health care are are a general affirmation of wellbeing needs
of a human which comprises of curation, conclusion,
treatment, avoidance, rehabilitation of infections and so
forth. Enlisted specialists in medication, optometry,
dentistry, drug store, and partnered wellbeing, and other
care suppliers jumper human services through 4 sorts of
human services association, for example, essential care,
auxiliary care, tertiary care, and general wellbeing [1].
Patient, is recognized as a prime customer of the healthcare
system, are two types - inpatient and outpatient. Inpatient is
those who stay overnight at hospital and outpatient are
those who do not stay at night. Patient needed has been
commodities for marketing research in healthcare retail
business. One of product that comes from patient needed
are health monitoring product or services.

In Indonesia, many current health monitoring systems have
been marketed, even smartphones have been equipped with
heart-detected features and other health detectors, in this
study is how to create a system that can be used to display
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and find out symptoms and percent (%) level of brightness,
this application will detect changes in nail color so that the
initial stages of symptom can be directly prevented, nail
color data is processed with image processing data, each
data image is divided into several parts stored as training
data and testing data, each data contains color samples
representing indications of health changes caused by nail
color, from that perspective we can assume that image
processing are a value chain for retail business in healthcare
as general and doctor practice in specific term.

Value chain can be define as process creation of value in a
particular phase, from the input of raw materials to output
of final product consumed by end users [2]. This value
chain in healthcare industry used to ensures maximum
customer value at total lowest cost by doing coordinated
effort among trading partners, widespread strategic
alliance, knowledge sharing, inter firm trust, and competing
value chains.

Il.  Background

Image processing or image processing is a process of
processing and retrieving data from an image, the process
is used to retrieve useful information, inputting data can be
taken from a file in the form of video or in the form of
frames, each image has a unique value and characteristics
different, data image can be taken even in the form of 2 D
(two dimensions) or 3D (three dimensions), the data
manipulation process can work with the help of image
processing techniques, how the method works is that any
data taken in RGB format will be replaced with a method
grayscale, the function of this method is to reduce the
process of data error when shooting because it affects the
value of accuracy [3].

Some important stages in a data segmentation process are
the image acquisition process, in this section a calibration
process is carried out from the input data according to the
type of camera, the second stage is the image refinement
processor "feature extraction”, then the third is a
segmentation process the color where the main object will
be separated from the object that does not need to be
observed, the last stage is the process of image analysis in
this process the classification of objects will be displayed
by the system [4].

The initial symptoms of a disease identification can be seen
from changes and other forms of organs, including human
nails commonly observed by doctors, the normal color of
fingernails is usually pink or pink, the observation process
can be carried out by experts with eyes naked, but the
human eye has weaknesses and it is difficult to distinguish
between colored objects and small sizes, so that
computerized techniques are needed to facilitate organizing
and reading colors [5].

The general way to detect disease is by checking through
blood tests, or urine, symptoms of a disease can be
displayed through changes in body shape and color,
processing image techniques will offer direct selection
solutions by detecting color changes and having high
accuracy values.

Human nail color has a unique color and is widely used by
health experts to detect diseases that exist in the body, or
better known as medical palmistry, a health detection
system through color has its own proxies in an area of
image processing.

The part of the nail that is closest to the palm of the hand
has a darker color so that it will affect the value of accuracy,
this value will affect the calculation process so that the
image sharpening process is required, but this method has
a longer reading time than before [6].

The thresholding method is the easiest and fastest method
used in the sharpening process of color composition, each
color has its own data which depends on the degree of gray,
visually the color change of an object will be easily seen if
the object is displayed with histogram graph comparison

[71

(x v) foreground if f(x,y) = T
s\»¥) background if f(x, y)<T

(®)
Figure 1.1 Formula of Threshold

On Figure 1.1 is a variable value from a histogram of data
divided into two important parts, namely foreground,
foreground or often referred to as the main object, (8) the
object has a pixel value with the highest color intensity
value, then the second is the background, in this section
intensity small even smaller than the value of Threshold.

[8]

The color segmentation process works by reading pixel
color changes in objects that have a foreground area, this
method is also called the ROl (Region of interest)
technique, this method works by reading pixel changes in
the object area or commonly called boundary, cutting
technique image with color segmentation techniques have
high accuracy values and fast computing time [9].

1. Research Methods

In this testing method, several steps are carried out, the
stages are as follows:
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Figure 1.2 Stages of disease detection systems

Data Input

In the process of inputting data taken visually
using a mobile phone or other digital devices, the
object taken must be right on the part of the nail to
be studied

Image processing

In this section the incoming image data will be
processed using image processing techniques, the
data is then carried out a sharpening process to
eliminate noise from the previous object.

Threshold

the function in thresholding is to increase the
brightness of colors in each object, the function is
used to reduce errors when processing and reading
data.

RGB to HIS.

change function from RGB to HSI pattern is to be
taken from the RGB process, the brightness data
value on an object will be increased again, the
color level is made from the value of moderate to
bright brightness.

Segmentation Image

In the process of color segmentation retrieving
data after RGB data, segmentation will separate
the nail object from other objects, this separation
works so that the main data is not error when
moving in binary mode

Result

in this section the selected system application will
be displayed by the system, the results of the
system in the form of a visual display of image
processing and RGB processes, indications of the
disease will be displayed and how high the
predictions of the disease are displayed in%
(Percent).

Type of disease

In this part of this method, the data for each
indicator of the disease has been moved in the
form of binary numbers, the types of indications
for the disease are jaundice, digestive disorders,
heart disease, and liver symptoms.

Table 1.1 Types of Diseases

Image Description

In the picture next to a
healthy nail sample, nail
health is seen from the
indication of the color of the
nails that are pink and
crescent-shaped at  the
bottom

In the picture next is a
sample of slightly pale nails
that indicate the body lacks
oxygen. and there is a black
line that indicates a problem
with digestion

In the picture next is a nail
sample that suffers from
jaundice, seen at the tip of
the nail and also insists that
the body lacks oxygen.

In the picture beside is a nail
sample in patients who have
digestive problems, the line
marks there is an internal
disease suffered
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In the picture above is the

Table 1.3 Testing Of Identified Internal Disease Nail

process of fingering the
fungal infection, the color of
the nails looks pale, the
patient's body lacks oxygen

IV.  System Implementation

In testing this system the application is made in the form of
desktop and mobile applications, the benefits made in the
two types are so that the application can also be used by
doctors or by ordinary people.

The application will process the nail or finger image data
taken directly, the application will then process for a few
seconds and show the type of disease that the patient is
suffering from, the system is also able to minimize the
accuracy of the severity of the disease based on changes in
skin discoloration.

Table 1.2 Results Of Testing The System For Healthy
Nails

Image Description

In the picture image beside is
the process of taking
fingernails on the thumb, the
process is the beginning
because the image appears to
have a lot of noise due to the
influence of light refraction.

In the third process is the
process of reading the color of
the nail in an area where there
iS no noise, the data taken
separate the color of the nail.
in the picture beside the
dominance of pink which
indicates healthy nails and no
disease

Systems

Image

Description

In the picture beside is a nail
that has a long black line that
indicates the sufferer has a
disease melanoma or cancer

In the picture above is the
process of testing the system
on the fingernails of patients
who have skin cancer disease,
seen in the picture beside the
system distinguishes the color
of the patient's nails into white
so that the main image can be
calculated the level of
accuracy.

In the picture beside is the
process of comparison and the
opposite color of the nails that
are not infected, the system
gives the object a black mark

y in other parts, this calculation
| system is  useful  for

In the picture beside is the
result of identifying the nails

calculating accuracy

LOAD IMAGE

Nail Indentification

CLASSIFICATION RESULT

Melancoma / Kangker Kulit

Figure 1.3 Results of detection by the system
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Information:

In the picture above is the result of identifying fingernails
taken on the thumb section, the image is taken directly
through the mobile device and the system performs the
classification process directly, the image can also be taken
from several samples stored in the database, application
users can press the “classification result” button , the
identification data will appear at the bottom with the
classification of "skin cancer" disease

96.7742

Figure 1.4 Results of identification of accuracy by the
system

Information :

In Figure 1.4 above the menu in the application that will
display accuracy, the accuracy value is made in one percent
(%) which indicates how severe the level of the disease
experienced or suffered by the patient.

V. Conclusion

Based on the experiments above, it can be concluded that
the identification of types of fingernails can be processed
using image processing techniques. applications can
classify into several categories, namely, healthy nails,
purple nails (lack of oxygen), yellow nails (jaundice), black
line nails (indicative of the presence of internal diseases in
the digestive system and finally pale nails (indicative of
heart disease). Image processing algorithm will show the
accuracy of the disease, with the help of this application, a
person will be able to take further action so that his illness
is not too severe.

Competitiveness in healthcare industry in Indonesia in
specific hospital or doctor practice as retailer in healthcare
services can be enhance by added image processing
technology in service or digital product called nail disease
detection, with this research novelty that is the system can
be operate in a few seconds and show the type of disease

that the patient is suffering from in the real time, can be
used as marketing strength in order to compete the
competitor. For segmentation, this kind of services or
product targeted for high-end consumer that has a concern
in healthy lifestyle.

Suggestions for further research is to add a database of
types of disease not only on the fingernail but on identifying
other body changes, this is so that the data taken become
more varied and more accurate, such body changes such as
identification of the retina of the eye can be seen or fat
deposits no, if there are indications that it can be possible
for someone to experience problems with cholesterol and
sugar.
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Abstract

Naturally, the body will give a response to changes, the changes can indicate
symptoms of an attack, the disease can be categorized from mild to high level, for
example, people who experience hair loss that continues to indicate having cancer,
both cancer early or advanced stage, another example is the change that occurs in
discoloration of the nail color, for example one nail will be yellow indicating that the
person has jaundice, another indication is that the nail has a long black line, this
indication can be identified as a digestive problem on our body. for someone who is
already an expert will be experienced in recognizing the disease and the indications
will soon be looking for a solution by buying a preventive medicine, or another way
is to directly consult a doctor. The problem faced at this time is that someone
sometimes is unconscious and lacking in observing changes in the body even
considers the change to be a natural thing, even though the body tries to provide a
natural warning system for the appearance of a symptom of the disease. The main
task of health care marketer are to learn and understand the needs and desires of
prospective patients in order to be able to meet those necessities at the highest
standards. A key perspective, for this situation, inferred pulling in new patients and
offering them inovative quality services in healthcare retail in order to gain
customer awareness and develop market vision. In Indonesia, there's trend that
arise in healthcare retail business, 80 % growth in healthcare retail business
supplied from high quality product and services. Digital tren technology make
consumer put more money to make them healthy, begin from medical check-up
until digital meet up with the doctor itself. Marketer in retail healthcare business
need more innovation idea, creating value that adopt in latest customer trend.
Considering the above matters are very important, in this research an image
processing based application is made, this application is used to identify changes in
the color and texture of the fingernails, the changes will be identified and processed
using the image processing algorithm, this algorithm has an accuracy value high, the
application will read the discoloration of the fingernail finger and identify and
diagnose the symptoms of the disease in our body, the identification results have an

accuracy of up to 85%. © ExcelingTech Pub, UK.

Author keywords

Healthcare; Image processing; Marketing; Medical; Nail finger identification

SciVal Topics () v

Metrics v

References (7) View in search results format >

L1 Al

Export

(=) Print U E-mail  {%) Saveto PDF  Create bibliography

[]1 Sakthivel, K., Swathi, B.R., Vishnu Priyan, S., Yokesh, C.
Analysis of Medical Image Processing and its Application in Healthcare
(2016) International Journal of Advanced Engineering Research and Science

(IJAERS), 3 (2). Cited 2 times.

L[] 2 Manojbhai, D.D., Rajamenakshi, R.
International Journal of Advanced Engineering Research and Science (IJAERS)
(2016), 3 (1).
Large Scale Image Feature Extraction from Medical Image Analysis, no. 1, p. 3,
2016.

L[] 3 Hardit, P., Syah, D.
The Model of nail color analysis -An application of Digital Image Processing
(2013) International Journal of Advanced Research in Computer Science and

Software Engineering (IJARCSSE), 3 (5). Cited 4 times.

L] 4 Indi, T.S., Gunge, Y.A.
Early Stage Disease Diagnosis System Using Human Nail Image Processing
(2016) 1.J. Information Technology and Computer Science, 7, pp. 30-35. Cited 11
times.

L] 5 Davies, E.
(2005) Machine Vision: Theory, Algorithms, Practicalities. Cited 768 times.
San francisco: Morgan Kaufmann

L[] 6 Dalvi, R., Abugharbieh, R., Wilson, D.C., Wilson, D.R.
Multi-contrast MR for enhanced bone imaging and segmentation

(2007) Annual International Conference of the IEEE Engineering in Medicine and
Biology - Proceedings, art. no. 4353621, pp. 5620-5623. Cited 23 times.

ISBN: 1424407385; 978-142440788-0

doi: 10.1109/IEMBS.2007.4353621

View at Publisher

[ 1 7 Ababneh, S.Y,, Prescott, J.W., Gurcan, M.N.

Automatic graph-cut based segmentation of bones from knee
magnetic resonance images for osteoarthritis research (Open Access)

(2011) Medical Image Analysis, 15 (4), pp. 438-448. Cited 39 times.
doi: 10.1016/j.media.2011.01.007

View at Publisher

© Copyright 2020 Elsevier B.V., All rights reserved.

A~ Top of page

Language

HAZEICYIYEZ S Help
IR 2l BRI Contact us
TIRRIE ISP

Pyccknm a3sblK

Cited by 0 documents

Inform me when this document is
cited in Scopus:

Set citation alert >

Related documents

Measurement of the upper
respiratory tract aerated space
volume using the results of
computed tomography

Rybak, A. , Zajac, A. , Kukwa, A.
(2019) Metrology and
Measurement Systems

Detection of circulatory diseases
through fingernails using artificial
neural network

Tolentino, L.K. , Aragon, R.M. ,
Tibayan, W.R.

(2018) Journal of
Telecommunication, Electronic and
Computer Engineering

DECISION TREES FOR
SEGMENTATION AND
ASSESSMENT OF WOUND
HEALING PROCESS OF DIABETIC
PATIENTS

Babu, K.S., Sabut, S., Ravi Kumar,
Y.B.

(2019) Biomedical Engineering -
Applications, Basis and
Communications

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors > Keywords >

Customer Service

ELSEVIER

Terms and conditions

Privacy policy

Copyright © Elsevier B.V ~. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use of

cookies.

Create account

& RELX


https://www-scopus-com.ezproxy.umt.edu.my/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.2979%2fhistmemo.31.1.0087&locationID=1&categoryID=4&eid=2-s2.0-85077704661&issn=20513771&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=7cc93fee80137c3e041681761589acca
https://www-scopus-com.ezproxy.umt.edu.my/sourceid/21100429502
mailto:bobriset@unibi.ac.id
mailto:muhamad.deni@unpad.ac.id
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=5837753e8b9e5ec50c59a3bc7d9b8ce8&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85077704661%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85077704661
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=5837753e8b9e5ec50c59a3bc7d9b8ce8&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85077704661%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85077704661
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-85064096408&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-85064096408&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-84942066309&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-84942066309&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-85044226803&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-85044226803&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-85044226803&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-0003778480&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-0003778480&src=s&origin=reflist&refstat=dummy
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?eid=2-s2.0-57649174760&origin=reflist
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?eid=2-s2.0-57649174760&origin=reflist
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-57649174760&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-57649174760&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.umt.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIEMBS.2007.4353621&locationID=3&categoryID=4&eid=2-s2.0-57649174760&issn=05891019&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=cb47d627fe9b701615d4b99a707d697f
https://www-scopus-com.ezproxy.umt.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fIEMBS.2007.4353621&locationID=3&categoryID=4&eid=2-s2.0-57649174760&issn=05891019&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=cb47d627fe9b701615d4b99a707d697f
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?eid=2-s2.0-79958769137&origin=reflist
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?eid=2-s2.0-79958769137&origin=reflist
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?eid=2-s2.0-79958769137&origin=reflist
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-79958769137&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/citedby.uri?eid=2-s2.0-85077704661&refeid=2-s2.0-79958769137&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.umt.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.media.2011.01.007&locationID=3&categoryID=4&eid=2-s2.0-79958769137&issn=13618415&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=c635362154d4d5087abc5fd042398ab5
https://www-scopus-com.ezproxy.umt.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.media.2011.01.007&locationID=3&categoryID=4&eid=2-s2.0-79958769137&issn=13618415&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=c635362154d4d5087abc5fd042398ab5
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85068898127&noHighlight=false&relpos=0
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85068898127&noHighlight=false&relpos=0
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85068898127&noHighlight=false&relpos=0
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85068898127&noHighlight=false&relpos=0
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85068898127&noHighlight=false&relpos=0
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57200141128&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57200141128&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=7006040441&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=7006040441&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=56718268400&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=56718268400&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85045183484&noHighlight=false&relpos=1
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85045183484&noHighlight=false&relpos=1
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85045183484&noHighlight=false&relpos=1
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85045183484&noHighlight=false&relpos=1
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57196421450&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57196421450&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57201523967&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57201523967&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57201524073&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57201524073&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85067043876&noHighlight=false&relpos=2
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85067043876&noHighlight=false&relpos=2
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85067043876&noHighlight=false&relpos=2
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85067043876&noHighlight=false&relpos=2
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85067043876&noHighlight=false&relpos=2
https://www-scopus-com.ezproxy.umt.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85067043876&noHighlight=false&relpos=2
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57206157297&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57206157297&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=24829886700&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=24829886700&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57190339029&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57190339029&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/authid/detail.uri?origin=recordpage&authorId=57190339029&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077704661&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077704661&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077704661&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077704661&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077704661&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077704661&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www-scopus-com.ezproxy.umt.edu.my/search/submit/mlt.uri?eid=2-s2.0-85077704661&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www-elsevier-com.ezproxy.umt.edu.my/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog-scopus-com.ezproxy.umt.edu.my/
https://blog-scopus-com.ezproxy.umt.edu.my/
https://dev.elsevier.com/
https://dev.elsevier.com/
https://www-elsevier-com.ezproxy.umt.edu.my/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezproxy.umt.edu.my/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www-scopus-com.ezproxy.umt.edu.my/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www-scopus-com.ezproxy.umt.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www-scopus-com.ezproxy.umt.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www-scopus-com.ezproxy.umt.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www-scopus-com.ezproxy.umt.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www-scopus-com.ezproxy.umt.edu.my/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www-scopus-com.ezproxy.umt.edu.my/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www-scopus-com.ezproxy.umt.edu.my/standard/contactUs.uri?pageOrigin=footer
https://www-scopus-com.ezproxy.umt.edu.my/standard/contactUs.uri?pageOrigin=footer
https://www-scopus-com.ezproxy.umt.edu.my/standard/contactForm.uri?pageOrigin=footer
https://www-scopus-com.ezproxy.umt.edu.my/standard/contactForm.uri?pageOrigin=footer
https://www-elsevier-com.ezproxy.umt.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-elsevier-com.ezproxy.umt.edu.my/?dgcid=RN_AGCM_Sourced_300005030
https://www-scopus-com.ezproxy.umt.edu.my/cookies/policy.uri
https://www-scopus-com.ezproxy.umt.edu.my/cookies/policy.uri
https://www-scopus-com.ezproxy.umt.edu.my/cookies/policy.uri
http://www.relx.com/
https://www-scopus-com.ezproxy.umt.edu.my/home.uri?zone=header&origin=recordpage
https://www-scopus-com.ezproxy.umt.edu.my/search/form.uri?zone=TopNavBar&origin=recordpage&display=authorLookup
https://www-scopus-com.ezproxy.umt.edu.my/search/form.uri?zone=TopNavBar&origin=recordpage&display=authorLookup
https://www-scopus-com.ezproxy.umt.edu.my/sources.uri?zone=TopNavBar&origin=recordpage
https://www-scopus-com.ezproxy.umt.edu.my/sources.uri?zone=TopNavBar&origin=recordpage
https://www-scopus-com.ezproxy.umt.edu.my/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezproxy.umt.edu.my/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home?dgcid=ScopusHeader
https://www.scival.com/home?dgcid=ScopusHeader
https://www-scopus-com.ezproxy.umt.edu.my/signin.uri?&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezproxy.umt.edu.my/signin.uri?&origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezproxy.umt.edu.my/signin.uri?origin=recordpage&zone=TopNavBar
https://www-scopus-com.ezproxy.umt.edu.my/signin.uri?origin=recordpage&zone=TopNavBar

International Journal of Supply Chain Management (1IJSCM)
ISSN: 2050-7399 (Online), 2051-3771
https://ojs.excelingtech.co.uk/index.php/IJSCM/index

Scopus Q3, SJR 0.2, United Kingdom

, Interrationa fourval of
| Supply Chain Management

A JD TN Onlr) X020 ITT) el W2 N B Mk 2000

Scope:
Business, Management and Accounting, Management Information Systems, Computer
Science, Information Systems, , Decision Sciences, Information Systems and Management

International Journal of
Supply Chain Management

Infermation
Systems

best quartile

SR 2018 ‘-/,__/"
powered by scimagojr.com

https://www.scimagojr.com/journalsearch.php?q=21100429502&tip=sid&clean=0



https://ojs.excelingtech.co.uk/index.php/IJSCM/index
https://www.scimagojr.com/journalrank.php?area=1400
https://www.scimagojr.com/journalrank.php?category=1404
https://www.scimagojr.com/journalrank.php?area=1700
https://www.scimagojr.com/journalrank.php?area=1700
https://www.scimagojr.com/journalrank.php?category=1710
https://www.scimagojr.com/journalrank.php?area=1800
https://www.scimagojr.com/journalrank.php?category=1802
https://www.scimagojr.com/journalsearch.php?q=21100429502&tip=sid&clean=0

LINKTO SCIMAGOJR.COM

https://www.scimagojr.com/journalsearch.php?0=21100429502&tip=sid&clean=0

O (W mtiicn o | n Tagbrluaree o Gopy Chan S50 | " et of Cososte Coverares 8 [ vtr—atow sural of Sas - - o x

T  SOMAGO INSTITUTIONS RANONGS

Hame Juumnst Ramings Caumy Ranhings Yz Tools el About Uy

International Journal of Supply Chain Management

Sulbjwet Area and Catugery

Putrisher
Pulibcation type
==

Coverage

M P Ty here to sepech =i e ﬁ[ " 0 O ':] ," [J fwaa .w:::;..m 8

o SJR t Cltations per document t
0.24 15
0 e e
/ 1.2
016 - /
o1 09

2003 2014 2015 2016 2017 2008 2019
oo
@ Total Cites @ Self-Cites f

International Journal of
Supply Chain Management

Information
Systems
b L Quartile

SJR 2018 P
0.2 fﬁ

powered by scimagqojr.com |


https://www.scimagojr.com/journalsearch.php?q=21100429502&tip=sid&clean=0

LINK TO SCOPUS.COM

https://www.scopus.com/sourceid/21100429502

Filter refine list
1 result

I:]"““ \

ear hiher

& Download Scepus Source List

Y Learn more about Scopus Source

Lt

2019
View metrics for year:
D:;pi_.,r options ol Sourte tithe CiteScare Hiphest < ¢ Daocument M Gted J >
percentile | 2006-19 | 2016-19
[:_! Displyy only Open Access
ournals
journal [t intemational journal of Suppy Chain 0 15% 1292 1329 26
County I'J' ‘-)\'J' 1 ll'([vllv!l‘ ,\(Jrlﬁf'r",'ﬂ L)‘\f” Al:\'t";} ’ 9
armation
No mindmum selected Systerns and
Management
™
S Minimum ctatons “

."-\.
W Minimum documents
~ Top of page

Citescore highest quartile

[ show andy titles in top 10
percent

D Ist quartite

Source details

International Journal of Supply Chain Management

from 2012 o 2019

SCOpLUS COMITIgN yeare
Publisher: ExedingTech Puldishers

ISShe Q051-3771 £-15SN: 2050.73%

Sbioct 2om (Do Srwwet #hrastan Syoboon o Uaragreast ) (Cowpitc bmrve (Wumster hrobves |

Tumen et et aTe g e et e S |

7 Sove b e B Jeura Sorenge

CiteSenre rank & trend

CiteSenre CoaScore prsets  Scopus cintent covtage

CiteScore 2014

o
+ Clation Coset 2018

0 63 173 Gitation
? R Documunts 2015 275 Docusnents §
017
SOrlerw mehte o svidvhe drcmer rper L

. J Type here 1o search

i 8 » s ™

huthor ssarch  Sources

ChaSeoen 2008

0.63

SR NIE

0.199

we R

0.599

CiteScore rank @

Cavawrd wing data o

CieScorn mathassbgy )

4
!‘

Citegory

Decisin Scharves

riiereasios Syttern and
Minugesn

ConSore FAQ S

I Seoye vovem - Sonpen- b, X _

Faed Resomrsbie
T - Ng
an

AR EW oo


https://www.scopus.com/sourceid/21100429502

NO PREDATORY LIST

https://beallslist.net/standalone-journals/

X Sondslone jounen -Beofs Lz X By Geoge Saqenshan x 4+

| beslishstnet/sandalone- jolrmss

BEALL'S LIST
OF PREDATORY JOURNALS AND PUBLISHERS

PUBLISHERS STANDALONE JOURNALS VANITY PRESS CONTACT OTHER

Potential predatory scholarly open-access journals Original
Instructions: simply entes the journal’s name of its URL in the search box above, IT the journal has a descrlpllon

publisher that was assessed to be predatory, then it is included on the Publishers list This I3 a list of questionable,

P > scholarty open-access standalone
Original list GO TO UPDATE ; TN

- lourmnals. For journais published by
This Is an archived version of the Beall’s list - a st of potentlal predatary journals created by a 4 publisher, please |ook for the
librarian lethrey Beall. We will anly update links ang add notes To this list publisher on the list of
publishess, here, This Dst i only

o Arademic Exchange Quartey
SO s ot cnlbadie for sinale, standalone journals.

o o
o Academic Research Reviews
emic F == Wa racommand that srhalars 1ean

.. aCs : I#  conp-1agecnam, pdt - @ Outtoe of Jourmel. paf A B Whatsigp image., jpep . & Screemshot 20170009

iere 10 search =11 -.‘ e : ‘ L"" ~ N &

Note, Update June 2020:

On going in the
Scopus.com, Scimagojor.com and no predatory list


https://beallslist.net/standalone-journals/

	Reference :

