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Abstract

Abstract: The emerging paradigm of fog edge computing brings the capabilities of the cloud closer to the edge of the network, effectively addressing
the requirements for real-time data processing and low-latency applications. By deploying computational resources and services at the network’s edge,
fog edge computing ensures faster data processing, reduced latency, and enhanced performance for time-sensitive applications, making it well-suited
for various use cases where instantaneous responses and efficient data handling are essential. Highlighting the significance of fog edge computing in
addressing the limitations of traditional cloud models concerning latency and bandwidth constraints. It emphasizes the growing importance of this
paradigm in catering to the proliferation of connected devices and data-driven applications. The advantages of fog computing, such as reduced latency
and bandwidth optimization, are briefly outlined, setting the context for the paper’s focus on performance improvement. [oT systems in healthcare can
be supported by fog computing.

Methodology: In the abstract, the state-of-the-art GRB method for resource allocation in fog edge computing environments is presented. A brief
explanation of the GRB method’s functioning and principles is provided, emphasizing its ability to optimize resource allocation for enhanced system
performance and efficiency. The significance of the GRB method as an innovative approach for resource allocation is reiterated, underscoring its
potential to accelerate the adoption and advancement of fog edge computing in diverse application domains.

Research Significance: In this study, the GRB (Group Resource Allocation with Binary Particle Swarm Optimization) method is presented as an
innovative approach aimed at enhancing the performance and efficiency of fog edge computing. In this paper, we propose a novel framework for
identifying and monitoring type-2 diabetes patients that are based on [oT and computer-supported diagnostics. The suggested healthcare system seeks
to improve diagnosis accuracy using enigmatic data. The total experimental findings show that our suggested algorithms are valid and reliable. [oT
systems in healthcare can be supported by fog computing. Fog-supported system architecture, for instance, provides the potential to address current
issues. Such as adaptability, scalability, energy awareness, and reliability in healthcare systems. Healthcare apps that can use fog computing between the
cloud and end devices should place a strong emphasis on security and privacy.

Result: Selection of the patients according to the symptoms, after getting the accuracy of diagnosis with mysterious data, in the six patients with the
evaluation parameters as the symptoms of the patients the first rank can get by patient 2 and the last would be the last rank.

Introduction . _ .
fog computing architecture comprises several key components,

Fog computing, a new paradigm in computing, aims to push
cloud computing’s power and capabilities closer to the edge of
the network. As the number of internet-connected devices and
sensors continues to grow, traditional cloud computing models
face challenges in meeting the demands of real-time data
processing, low-latency applications, and bandwidth constraints.
[1] By dispersing computing resources closer to the data source,
fog computing overcomes these difficulties and improves system
performance by allowing for faster processing, lower latency,
and increased system efficiency. The capabilities of the cloud
are extended to the edge of the network through fog computing,
a decentralised computing infrastructure also known as edge
computing. It involves placing computing resources, such as
servers and storage, closer to the data source or user devices. The

including fog nodes, gateways, sensors, actuators, and edge
devices. [2] Fog nodes make it possible to analyse and analyse
data closer to the data source by serving as a link between edge
devices and the cloud. Fog computing is a critical component of
IoT ecosystems since it makes it possible for local data processing
for various IoT devices.

This makes instantaneous decision-making easier, even in
scenarios with limited or intermittent connectivity to the cloud.
In smart city applications, fog computing can manage and process
data from various sensors, cameras, and devices deployed across
the city. This enables efficient traffic management, environmental
monitoring, and public safety. In healthcare, fog computing
enables rapid analysis of patient data collected from wearable
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devices, enabling remote patient monitoring, personalized
medicine, and timely intervention.[3] The “edge” of the network,
or the area where data is generated, is where computer power is
moved in the “edge computing” distributed computing paradigm.
The growing number of connected devices and the increasing
data volume at the edge pose challenges for conventional cloud
computing approaches, mainly concerning latency, bandwidth
constraints, and data confidentiality. Edge computing addresses
these challenges by enabling data processing and analysis
at or near the data source, providing real-time insights, and
reducing the burden on centralized cloud infrastructure.[4]
Edge computing presents a number of difficulties, including
security issues, insufficient data, and a significant initial and
ongoing cost. Advancing the understanding of explainability
and interpretability in machine learning models, as featured
.[8] Presently, the worldwide mobile communications sector is
transitioning to embrace 5G technology. This research proposes
a fog computing approach, utilizing the Internet of Things, to
identify patients suffering from type-2 diabetes. The system is
divided into three primary layers: wearable IoT sensors, fog, and
clouds.

The systemis used to automatically perform repeated exams while
regulating and monitoring type-2 diabetes in patients. Type-2
neutrosophic with GRB method and emergent notifications were
employed for diagnosing infected individuals. Fog computing has
emerged as a promising solution that enables cloud applications
to be closer to 10T devices at the network’s edge, resulting in
reduced latency and quicker response times. [4]. Fog computing,
however, also adds limits in this service layer, such as ensuring
that its services are effectively accessible to various IoT devices
given that they have constraints and bring additional difficulties
in terms of the computational and energy resources consumed..
[10] Dynamic contexts, such as the Internet of Things (IoT),
are commonly employed in fog computing environments.
However, when these contexts interact with the competition for
computational resources, it can lead to unforeseeable occurrences
like service outages, prolonged response times, and reduced
overall system reliability. [11] Fog computing was introduced
in 2012 as an alternative to conventional cloud services when
they fail to meet certain requirements. The primary objective
of fog computing is to provide processing, storage, and network
services between end-devices and cloud providers. By doing
so, fog computing seeks to complement cloud computing by
bringing computational capabilities closer to end users, much
like how fog, as a meteorological phenomenon, is closer to the
ground compared to clouds..[12] Edge computing facilitates
local and decentralized data processing at or in close proximity
to the data sources. This approach enhances the intelligence
and responsiveness of physical devices, leading to improved
efficiency and autonomy for the entire system. By empowering
devices with processing capabilities at the edge, they can make
quicker and more informed decisions without relying heavily
on centralized cloud infrastructure, resulting in a more efficient
and self-sufficient system.[10].To effectively handle and analyse
data closer to the data source or user, “ A hybrid computing
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architecture known as “Fog Edge Computing” combines the
benefits of both cloud computing and edge computing.[16].1t is
particularly useful in scenarios where real-time processing and
low latency are essential. In the context of analyzing patients with
symptoms using the GRB method, here’s an explanation. Edge
computing involves processing data at or near the data source,
such as medical equipment or sensors monitoring patients’
symptoms. It eliminates the necessity of transporting all raw data
to a centralized cloud for analysis by performing calculations
in proximity to the data source at the edge of the network. This
approach allows for quicker data processing, reduced latency, and
more efficient use of network resources, making it particularly
advantageous in scenarios where real-time analysis and
responsiveness are crucial, like in healthcare settings. Vagvala, et
al. explored best practices for cloud security assurance, offering
actionable guidelines to build stakeholder trust in enterprise
cloud deployments.[17] Fog Computing: Fog computing develops
the concept of edge computing by adding a layer of processing
power between the edge devices and the centralised cloud.
Although they are positioned nearer to edge devices, fog nodes
are more potent than the edge devices themselves.

They act as intermediaries that can aggregate, preprocess, and
filter the data before sending relevant subsets to the cloud or
handling the analysis themselves.GRB Method: The GRB method
could stand for some specific technique or algorithm in the
context of patient symptom analysis. Without knowing the details
of the GRB method, it is difficult to provide a specific explanation.
However, in general, it is likely an algorithm or methodology used
to analyze patient symptoms, possibly to diagnose a medical
condition or track the progress of a disease.[20] Analyzing
Patients with Symptoms : In a healthcare setting, various devices
may be monitoring patients, collecting data about their vital
signs, symptoms, or other health-related information. Fog edge
computing presents an alternative approach to handling data
instead of sending it all to a remote cloud server for processing.
With fog edge computing, the data collected from patients
would be analyzed and filtered at fog nodes that are located in
close proximity to the devices used for data collection. This
localized processing helps reduce the need for transmitting large
amounts of data over long distances to the central cloud server.
By performing data processing at the fog nodes, the system can
achieve lower latency and more efficient utilization of network
resources, making it suitable for real-time or time-sensitive
applications in healthcare and other domains. The GRB method
would then be applied to the filtered data for analysis. Benefits
of using fog edge computing with the GRB method for patient
symptom analysis offers several advantages:

- Reduced Latency: Real-time or near real-time analysis can
lead to quicker diagnosis and intervention, which is critical in
healthcare scenarios.

- Efficiency of Bandwidth: By sending only pertinent data to
the cloud, less data is carried across the network, conserving
bandwidth and related expenses.

- Improved Privacy: Processing sensitive patient data at the
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edge or fog nodes can enhance privacy and security, as it reduces
the exposure of raw data to external networks.

- Scalability: The fog layer can handle a significant portion of the
processing, relieving the cloud infrastructure from unnecessary
overload and making the overall system more scalable .[22]
Overall, employing fog edge computing with the GRB method
GRB METHOD

1. Areas of the skin dark (ASD): Darkening of the skin in specific
areas can be accompanied by various symptoms depending on the
underlying cause. Here are some common symptoms associated
with skin darkening: Discoloration: The affected areas of the
skin may appear darker than the surrounding skin. The shade
of darkening can vary, ranging from light brown to deep black,
depending on the cause. Hyper pigmentation: Darkened areas of
the skin may be characterized by increased pigmentation, often
caused by overproduction of melanin, the pigment responsible
for skin color.

Patches or Spots: The darkening may present as patches or spots
on the skin, and the shape and size of these patches can differ
based on the underlying cause. Velvety Texture: In conditions like
acanthosis nigricans, the darkened skin areas may have a velvety
or thickened texture. Itching or Irritation: Some skin conditions
that lead to darkening may cause itching, redness, or irritation in
the affected areas.

Location: The darkened areas may be localized to specific
regions of the body, such as the face, neck, armpits, groin,
hands, or other body folds. Association with Sun Exposure: In
cases like sunspots or melasma, the darkened areas of the skin
may be more noticeable after exposure to sunlight. Underlying
Health Issues: In some cases, skin darkening may be a symptom
of an underlying health condition, such as diabetes, hormonal
imbalances, or certain genetic disorders.

Changes in Moles: If skin cancer is the cause of the skin
darkening, new moles may form or existing moles may alter in
size, shape, or colour.

2. Sores are slow healing or recurrent infections (SSHRI):
The presence of slow-healing sores or recurrent infections
can be indicative of various underlying health conditions.
These symptoms warrant medical attention, as they may
signify an underlying issue that requires proper diagnosis and
management. Here are some possible causes for slow-healing
sores and recurrent infections: Diabetes: High blood sugar levels
in diabetes can impair blood circulation and damage nerves,
leading to slow wound healing and an increased risk of infections.

Immune System abnormalities: Inmune system abnormalities,
such as autoimmune diseases or HIV/AIDS, can make people
more prone to infections and impede wound healing. Peripheral
Artery Disease (PAD): PAD is a circulatory condition that reduces
blood flow to the extremities, leading to slow healing of wounds
and ulcers on the legs and feet. Chronic Inflammatory Conditions:
Conditions like rheumatoid arthritis and inflammatory bowel
disease can increase the risk of chronic ulcers and slow-healing
sores. SKin Infections: Recurrent skin infections, such as cellulites
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or abscesses, may be a sign of an underlying immune system
problem or skin disorder. Poor Wound Care: Inadequate wound
care, such as not keeping wounds clean and dry or not protecting
them from further trauma, can contribute to slow healing and
recurrent infections. Vitamin deficiencies can hinder wound
healing and weaken the immune system. Examples of vital
vitamins and minerals lacking are vitamin C, vitamin D, and zinc.
Peripheral Neuropathy: Nerve damage, often associated with
conditions like diabetes, can lead to reduced sensation in the
affected area, making it difficult to notice injuries and wounds.
Cancer: Certain types of cancer can cause chronic sores or ulcers
that are slow to heal.

3. Blurried vision (BV): Blurred vision is a common visual
symptom where objects appear out of focus, hazy, or unclear. It
can affect one or both eyes and may occur gradually or suddenly.
Blurred vision can be caused by various factors, and it is essential
to identify the underlying cause to determine the appropriate
treatment. Here are some common reasons for blurred vision:
Presbyopia is another common vision problem that typically
occurs with age. It is caused by the natural aging process of the
eye’s lens, which gradually loses its flexibility. As a result, the
eye has difficulty focusing on close objects, leading to difficulties
with reading and other tasks that require near vision. Presbyopia
is different from other refractive errors and usually becomes
noticeable around the age of 40. It can be corrected with reading
glasses, bifocals, or multifocal contact lenses to help improve
near vision clarity. When reading or performing close-up work,
presbyopia, an age-related disorder that decreases the eye’s
ability to focus on close objects, causes blurry vision. Eye Strain:
Prolonged use of digital devices, reading, or focusing on nearby
objects for extended periods can cause eye strain, leading to
temporary blurred vision.

Dry Eyes: Insufficient tear production or poor tear quality can
lead to dry eyes, causing blurred vision and discomfort. Cataracts:
The natural lens of the eye becomes clouded by cataracts,
causing vision to become gradually blurrier or darker. Glaucoma:
Elevated intraocular pressure can harm the optic nerve, resulting
in impaired or reduced peripheral vision. Macular Degeneration:
Vision that is hazy or distorted can occur from age-related
macular degeneration, which can cause the loss of central vision.
Diabetic Retinopathy: a diabetic condition that affects the retina’s
blood vessels and results in vision abnormalities, including
blurred vision. Eye Infections or Inflammation: Infections or
inflammation of the eye, such as conjunctivitis (pink eye) or
uveitis, can cause emporary blurred vision. Migraines: Some
people experience visual disturbances, including blurred vision,
as part of a migraine aura.

4. Fatigue (F): Fatigue is a state of extreme tiredness, lack of
energy, and a feeling of physical or mental exhaustion. It is a
common symptom experienced by many people and can be
caused by various factors. Here are some of the common causes of
fatigue: Fatigue is commonly attributed to a lack of sufficient sleep
or poor-quality sleep. Sleep disorders can disrupt normal sleep
cycles and lead to persistent tiredness. Some examples of sleep
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disorders that can cause chronic exhaustion include insomnia,
sleep apnea, restless legs syndrome, and narcolepsy. These
conditions can significantly impact an individual’s overall energy
levels and well-being. Stress and Anxiety: Mental and emotional
stress can take a toll on the body, leading to feelings of fatigue.
Depression: Depression often causes persistent fatigue and loss
of interest in activities. Physical Exertion: Overexertion from
physical activities, especially when combined with inadequate
rest, can result in fatigue.

4. Weight Loss (WL): Weight loss is the process of losing excess
body weight, usually by reducing the total body mass by a variety
of lifestyle, dietary, and exercise adjustments. Weight loss can be
intentional, as part of aweight management plan, or unintentional,
resulting from various health conditions or lifestyle changes.
Intentional Weight Loss: This occurs when a person deliberately
adopts specific strategies to lose weight for health, aesthetic,
or performance reasons. Intentional weight loss methods may
include: Healthy Diet: Adopting a balanced and nutritious diet
thatis lowerin calories to create a calorie deficit, leading to weight
loss over time. Regular Exercise: Engaging in physical activities
and exercises that help burn calories and improve overall fitness.
Behavioral Changes: Implementing behavioral changes, such as
mindful eating, portion control, and managing emotional eating.
Medical Interventions: Some individuals may seek medical
assistance, such as weight loss medications or bariatric surgery,
under the guidance of healthcare professionals.

5. Growing sense of Hunger (GSH): A growing sense of hunger,
also known as increased appetite or polyphagia, refers to a
noticeable and persistent increase in the desire to eat and the
frequency of feeling hungry. It can be caused by various factors,
some of which are normal and expected, while others may be
a sign of an underlying health issue. Here are some common
reasons for a growing sense of hunger: Increased Energy
Expenditure: Engaging in more physical activity or exercise can
lead to an increased appetite as the body needs more energy to
support the higher level of activity. Growth Spurts: During periods
of growth, such as adolescence or pregnancy, the body requires
more nutrients, leading to a natural increase in appetite. Stress or
Emotional Factors: Stress and emotions can influence appetite,
leading to either increased or decreased hunger. Hormonal
Changes: Hormonal fluctuations, such as those occurring during
the menstrual cycle, can affect appetite.

6. Increased thirst and frequent urination: Numerous medical
problems are frequently accompanied by symptoms such as
increased thirst (polydipsia) and frequent urine (polyuria).
These signs may be related to one another and point to a deeper
problem. The following conditions may result in excessive thirst
and frequent urination: Diabetes mellitus can cause excessive
thirst and frequent urination, whether it is type 1 or type 2. In
individuals with diabetes, elevated blood sugar levels lead to a
situation where the kidneys have to filter and expel more sugarinto
the urine. As a consequence, this causes two notable symptoms:
polyuria, characterized by an increase in urine production, and
polydipsia, which is an increase in thirst. Diabetes Insipidus: This
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is a rare condition where the body doesn’t produce enough ant
diuretic hormone (ADH), leading to the kidneys excreting large
amounts of diluted urine, resulting in frequent urination and
subsequent increased thirst. Urinary Tract Infections (UTIs):
UTIs, such as bladder infections, can irritate and inflame the
urinary tract, which increases the need to urinate. Chronic Kidney
Disease (CKD): Kidney issues, such as CKD, can make it difficult
for the kidneys to concentrate urine, which causes the body to
produce more pee and, as a result, makes you thirstier.

GRA METHOD: Finding an acceptable answer from a limited
number of possible alternatives that have been evaluated on a
variety of qualities, both quantitative and qualitative, is called
a “multiple attribute decision making” (MADM) problem.
Researchers from a variety of fields have given MADM a lot
of attention recently. A “multiple attribute decision making”
(MADM) dilemma is when a limited set of choices must be
chosen from and evaluated based on a variety of quantitative and
qualitative factors. Recently, MADM (Multiple Attribute Decision
Making) has garnered considerable interest from researchers
across various domains. A grey system is characterized by
having only partially known information. The grey system theory
comprises five main components: Grey Relational Analysis (GRA),
Grey Decision, Grey Programming, and Grey Control. Among
these, GRA is particularly effective for addressing problems that
involve complex interactions among numerous components and
variables. As a result, the GRA technique has been widely utilized
to tackle uncertainty problems stemming from fragmented
data and incomplete knowledge. Moreover, the GRA approach
is one of the most prevalent methods for analyzing multiple
relationships between discrete datasets and drawing conclusions
when dealing with multiple attributes. The GRA technique offers
several key advantages, making it highly valuable in corporate
decision-making. Firstly, it provides an effective means of making
judgments within a business context. Secondly, the calculations
involved are simple and straightforward. Lastly, the conclusions
drawn are based on the original data, ensuring reliability (Lin,
Chang, & Chen, 2006). Since its introduction by Deng in 1982,
the grey system theory has found extensive application across
various sectors.

It has proven practical for handling situations involving
inaccurate, insufficient, and ambiguous information. Within the
grey system theory, grey relational analysis (GRA) is particularly
suitable for resolving complex issues arising from interactions
among multiple components and variables. Researchers have
successfully applied GRA to various real-world problems. These
include making hiring decisions (Olson & Wu, 2006), planning
the restoration of power distribution systems (Chen, 2005),
inspecting integrated-circuit marking processes (Jiang, Tasi, &
Wang, 2002), modeling quality function deployment (Wu, 2002),
detecting silicon wafer slicing defects (Lin et al, 2006), and
addressing other Multiple Attribute Decision Making (MADM)
problems. GRA has proven its effectiveness in these diverse
applications. By merging all of the performance attributes values
taken into account for each alternative into a single value, GRA
can address MADM difficulties. As a result, the original issue is
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reduced to a decision-making issue involving a single property. As a result, following the GRA procedure, alternatives with numerous
features can be simply compared. First, a comparability sequence is created by converting the performance of each alternative into the
main step of GRA. The term “grey relational generating” refers to this process. These sequences define a reference sequence (the ideal
target sequence). First, the grey relational coefficient is calculated between the reference sequence and all comparability sequences.
Subsequently, the grey relational grade is generated for each comparability sequence based on these coefficients. The optimal choice

is determined by selecting the translated comparability sequence with the highest grey relational grade concerning the reference
sequence.

.where x;; € R

Step 1. Normmalization of decision matrx Equation 2 or 3 are used, respectively, to evaluate the nommalization of
two categories of data, i.e., better when higher type or better when lower type. The data after nonmalization
vanes from 0 to 1.
M Ngj—min (Ngj)

U max (g} —min (V)

b3

max [(Ngj)—Niy

My = max [ V) —min (Vi) 3
Where i,j = 1,2,3,-.n
Step 2. Deviation = the max value after normalization — value of the current row 4
Step 3. Caleulation of Gray relation coefficient
— Amin—#imar . : i o iohi i =
T Rlr— mme_mmﬂ,whm"e £ is distinguishing coef ficient 3
Step 4. Calculation of Gray relation grade
It’s the average of Gray relation coefficient.
Result and Discussion
DATA SET
ASD S5HEI BV F WL GEH ITFU
Patient 1 0.83 0.78 .00 002 0.88 0.73 0.81
Patient 2 067 0.82 075 00 0.85 078 0.90
Patient 3 092 0.95 0.87 0.88 0.92 0.86 0.94
Patient 4 078 0.71 .80 .83 0.79 .63 073
Patient 3 Q.70 0.83 0.74 0.72 0.84 0.79 .83
Pats 0.88 092 0.84 0.86 09 0.835 0.83
atient &

Table 1: Patients symptoms data

In this table 1 data set, each row represents a patient, and each column represents a different measurement or score denoted by the
labels ASD, SSHRI, BV, E, WL, GSH, and ITFU. The values in the table are the corresponding data for each patient and measurement. This
data set can be used for various types of analyses and calculations depending on the context and purpose.ASD is Areas of the skin dark
, SSHRI is Sores are slow healing or recurrent infections, BV is Blurried vision, F is Fatigue, WL is weight loss, GSH is Growing sense of
Hunger and ITFU is Increased thirst and frequent urination.
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Normalized Data
ASRD 35HRI | BV F WL GS5H ITFU
Patient 1 07200 | 02917 00000 | 00000 03077 06111 0.6190
Patient 2 0.0000 | 0.4583 0.9375 1.0000 05385 04444 01905
Patient 3 10000 1.0000 0.1875 0.1818 0.0000 | 0.0000 0.0000
Patient 4 04400 | 00000 0.6250 | 03182 1.0000 10000 10000
Patient 5 01200 | 05000 10000 | 09091 06154 | 03389 02857
Patient 6 0.8400 | 0.8730 03750 | 02727 0.1538 0.0356 0.4286

Table 2: Normalized Data

In this table 2 normalized data set, each row represents a patient, and each column represents a different measurement or score
denoted by the labels ASD, SSHRI, BV, F, WL, GSH, and ITFU. The values in the table are the normalized data for each patient and
measurement. The process of normalization involves scaling the data to a predetermined range (often between 0 and 1). ASD is Areas
of the skin dark, SSHRI is Sores are slow healing or recurrent infections, BV is Blurried vision, F is Fatigue, WL is weight loss, GSH is
Growing sense of Hunger and ITFU is increased thirst and frequent urination.

= |
ITFLY !
l |
GSH
E O Patient &
WL
— @ patient s
1
F E I ] I B Patient 4
' | | |
BY _. . = | B Patient 3
1 I I L = B Patient 2
E =) I ]
S5HRI
R —— | m patient 1
t 1
t
0.0000 02000 04000 06000 08000 10000 1.2000

Figure 1: Normalized Data

In this figure 1 normalized data set, each row represents a patient, and each column represents a different measurement or score
denoted by the labels ASD, SSHRI, BV, F, WL, GSH, and ITFU. The values in the table are the normalized data for each patient and
measurement. The process of normalization involves scaling the data to a predetermined range (often between 0 and 1). ASD is Areas
of the skin dark, SSHRI is Sores are slow healing or recurrent infections, BV is Blurried vision, F is Fatigue, WL is weight loss, GSH is
Growing sense of Hunger and ITFU is increased thirst and frequent urination.

Deviation sequence
ASD SSHRI | BV F WL GSH ITFU
Patient 1 02800 | 0.7083 1.0000 1.0000 | 0.6923 03889 03810
Patient 2 1.0000 | 0.5417 0.0623 Q0000 | 04615 0.5556 0.8095
Patient 3 00000 0.0000 | 0.8125 0.8182 1.0000 1.0000 1.0000
Patient 4 05600 1.0000 [ 0.3750 0.6818 | 00000 | 00000 00000
Patient 5 0.8800 [ 0.5000 | 0.0000 00909 | 03846 | 0.6111 0.7143
Patient § 01600 | 01250 | 0.6250 07273 | 08462 | 0.0444 0.5714

Table 3: Deviation sequence
In this table 3 deviation sequence data set, each row represents a patient, and each column represents a different measurement or score
denoted by the labels ASD, SSHRI, BV, F, WL, GSH, and ITFU. The values in the table represent the deviation sequence for each patient

and measurement. For example patient 1 symptoms as ASD is 0.2800, SSHRI is 0.7083,BV is 1.0000,F is 1.0000,WL is 0.6923,GSH is
0.3889 and ITFU is 0.3810.
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ITFU
E—
G5H
W Patient 6
WL
e M Patient 5
F o W Patient 4
BY 7l I M Patient 3
m Patient 2
SSHEN m Patient 1
ASD
: : }
0.0000 02000 04000 06000 0.8000 1.0000 1.2000
Figure 2: Deviation sequence
Grey relation coefficient
ASBD S55HRI BV F WL GEH ITFU
Patient 1 0.6410 0.4138 0.3333 0.3548 0.4194 0.5625 0.5676
Patient 2 0.3333 04800 0.8889 12222 0.5200 0.4737 0.3818
Patient 3 1.0000 1.0000 0.3810 0.4074 0.3333 0.3333 0.3333
Patient 4 0.4717 0.3333 0.5714 0.4583 1.0000 1.0000 1.0000
Patient 5 0.3623 05000 1.0000 1.0000 0.5632 0.4500 0.4118
Patient § 0.7576 0. 3000 04444 0.4400 0.5714 0.5462 0.4667

Table 4: Grey relation coefficient
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In this table 4 Grey Relation Coefficient data set, each row represents a patient, and each column represents a different measurement
or score denoted by the labels ASD, SSHRI, BV, F, WL, GSH, and ITFU. The values in the table represent the Grey Relation Coefficient for
each patient and measurement. The Grey Relation Coefficient is a similarity measure that is used to compare the similarity between

sequences or series of data.

1.4000

1.2000

1.0000

0.8000

06000

04000

02000

0.0000

AsSD

S55HRI BW

WL G5H

ITFU

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient &

Figure 3: Grey relation coefficient

In this figure 3 Grey Relation Coefficient data set, each row represents a patient, and each column represents a different measurement
or score denoted by the labels ASD, SSHRI, BV, F, WL, GSH, and ITFU. The values in the table represent the Grey Relation Coefficient for
each patient and measurement. The Grey Relation Coefficient is a similarity measure that is used to compare the similarity between

sequences or series of data.
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Patient 1 0.4357
Patient 2 0.7311
Patient 3 06071
Patyent 4 04587
Patient 3 0.7136
Patient & 06105

Table 5: GRG

In this table 5 represents, each row represents a patient, and there
is one column labeled “GRG.” The values in the “GRG” column
represent the GRG (Grey Relational Grade) for each patient. The
GRG is a metric that measures how close or similar a particular
sequence or data point is to a reference sequence or data point
and is calculated using the Grey Relational Analysis method.
Patient 1is 0.4357, Patient 2 is 0.7311, Patient 3 is 0.6971, Patient
4 is 0.4587, Patient 5 is 0.7156 and Patient 6 is 0.6105.

Rank

Patient 1 6
Patient 2 1
Paient 3 3
Pztient 4 j
Patient 3 2
Pzhient § 4

Table 6: Rank

In this table 6 shows the rank of the patients. The first rank got
the Patient 2 and the last rank has Patient 1. Patient 5 has second
rank, Patient 3 has third rank, Patient 6 has fourth rank and
Patient 4 has fifth rank.
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Figure 4: GRG

In this figure 4 represents, each row represents a patient, and
thereis one columnlabeled “GRG.” The values in the “GRG” column
represent the GRG (Grey Relational Grade) for each patient. The
GRG is a metric that measures how close or similar a particular
sequence or data point is to a reference sequence or data point
and is calculated using the Grey Relational Analysis method.
Patient 1is 0.4357, Patient 2 is 0.7311, Patient 3 is 0.6971, Patient
4 is 0.4587, Patient 5is 0.7156 and Patient 6 is 0.6105.
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Figure 5: Rank

In this figure 5 shows the rank of the patients. The first rank got
the Patient 2 and the last rank has Patient 1. Patient 5 has second
rank, Patient 3 has third rank, Patient 6 has fourth rank and
Patient 4 has fifth rank.

Conclusion

Despite recent advances in medical technology, the frequency
of major fainting, sudden fatalities, and deaths from diabetes
disease is still on the rise. This could be explained by the use
of insufficient diagnostic techniques that fail to identify the
disease at an early stage. In this paper, we proposed a novel
decision-making model based on IoT systems for identifying and
monitoring type-2 diabetic patients. An interface for a mobile
application that records social interactions and changes in a
user’s physical symptoms. After compiling personal information
and symptoms, users were divided into those who had type-2
diabetes and those who did not. A hybrid strategy based on both
type-2 neutrosophic with GRB method was recommended in this
research due to the significance of improving a decision support
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schedule for the exact prediction of type-2 diabetes risks for
patients. As a result of the research’s findings, we may conclude
that the hybrid technique that has been proposed would be
promising in encouraging the development of a decision support
system for the accurate prediction of type-2 diabetes risks for
patients. A promising paradigm called fog edge computing
pushes computational resources closer to the network’s edge,
allowing for quicker and more effective data processing. The
GRB (Grey Relational Analysis with Bending) approach appears
in this context as a useful tool to maximize the effectiveness
and performance of fog edge computing systems. In fog edge
computing environments, the GRB method’s implementation
enables the evaluation and enhancement of numerous
performance indicators. The GRB technique provides a thorough
and balanced approach to improving system performance by
taking into account a variety of contributing elements, including
as response time, energy usage, and data transmission efficiency.
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