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Abstract:

Diabetic patients' pleasant of life is advanced with continuous tracking. The usage of
numerous technologies like the internet of factors (IoT), embedded software program,
communications generation, synthetic intelligence, along with clever devices can assist to
reduce the healthcare system's monetary prices. diverse communication technologies have
enabled the availability of customised and remote fitness care. to meet the demands of
development of sensible e-fitness apps, we have to construct clever health care structures and
boom the amount of packages connected to the community. As a result, as a way to attain
important wishes such as high bandwidth and strength efficiency, the 5G community need to
consist of sensible healthcare applications. the usage of device getting to know methods, this
research proposes an intelligent infrastructure for tracking diabetes sufferers. clever devices,
sensors, and mobile phones had been used inside the architecture to enough exposure from the
body. so one can produce a analysis, the sensible machine collected statistics from the patient
and classified it the use of gadget getting to know. numerous machine getting to know methods
were used to check the recommended prediction system, and the simulation results showed that
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the sequential minimum optimization (SMO) method gives extra category accuracy,
sensitivity, and precision when compared to other strategies.
Keywords: machine learning; internet of Things, healthcare ; diabetic patient
monitoring and data classification.
L INTRODUCTION

Diabetic cases' affable of life is advanced with nonstop shadowing. The operation of
multitudinous technologies like the internet of factors (IoT), bedded software program,
dispatches generation, synthetic intelligence, along with clever bias can help to reduce the
healthcare system's financial prices. Different communication technologies have enabled the
vacuity of customized and remote fitness care. To meet the demands of development of
sensible-fitness apps, we've to construct clever health care structures and boom the quantum of
packages connected to the community. As a result, as a way to attain important wishes similar
as high bandwidth and strength, effectiveness, the 5G community needs to correspond of
sensible healthcare operations. The operation of the device getting to know styles, this
exploration proposes an intelligent structure for tracking diabetes victims. clever bias,
detectors, and mobile phones had been used inside the armature to enough exposure from the
body. so one can produce a analysis, the sensible machine collected statistics from the case and
classified it the use of contrivance getting to know. Multitudinous machine getting to know
styles were used to check the recommended vaticination system, and the simulation results
showed that the successional minimum optimization (SMO) system gives redundant order
delicacy, perceptivity, and perfection when compared to other strategies.

Diabetes is a habitual situation caused by pancreatic dysfunction, which takes place whilst
the organ does no longer make enough insulin or the frame does now not use it directly( 3).
high or low blood sugar categories can motive organ malfunction and declination, conforming
of the eyes, jitters, and blood vessels. As a end result, habitual and diurnal monitoring is critical
to save you the diabetic case's fitness from deteriorating. The bettered number of diabetes
victims in rearmost times has needed the employment of redundant ways for covering these
individualities. Diabetic cases' blood glucose degrees are covered on a normal foundation thru
tracking outfit. therefore, cases, homes, and croakers may also cover glucose ranges at all
times and reply hastily if there's an aberrant studying. movable monitoring systems for diabetes
cases give multitudinous blessings, inclusive of perfecting diabetic cases' affable of life through
dwindling inpatient time. As a result, the deployment of a wireless generation with extremely
sturdy insurance that lets in information to be despatched from victims to croakers is enough
seductive. in this regard, 5th generation( 5G) generation, appertained to as the ensuing
generation of cell networks, allows inordinate- speed transmission, bettered community
capacity, and network scalability. but, the prevailing mindfulness of this period's evaluation is
on boosting the records switch figure( 4).

Journal of Data Acquisition and Processing Vol. 38 (1) 2023 406



HEALTH MONITORING BASED COGNITIVE 10T USING FAST MACHINE LEARNING TECHNIQUE

= *——+  Glucometer ESPB266-12F

Diabetic Pagi€nt + Zraldlsn =i
Sensors Wearab. TR r? -(\\. S=—p Motion sensor um—p. g ;
(7 | :
3\ A \3 4t temperature sensor

=

ESP8266-12F
< — TG
/

| T

doctor’s phone Monitoring alert;

S Mobile Applicatio
Data acquisition

(5]

[~
—_— . 35—
ta Storage """ = o

S 1
=

Monit alerts -
"‘? i rage
. "% Semd motification to s
Database Bk . Diabetic patient e &

Figure 1. Proposed design structure for monitoring diabetic patient
We created a structure for smart, steady monitoring of diabetic victims the operation of a
machine learning algorithm with the statistical categorization in this oil. Our recommended
design includes movable detectors that would degree the case's blood sugar degree,

Transmission

temperature, and physical pastime. thru the 5G cellular network, a smartphone bear detector
records to a database station. The data that came amassed and reused comprised order as well
as vaticination using several order strategies. likewise, the recommended fashion supported
diabetic cases in acquiring fortune blood sugar position vaticinations. The diabetes dataset
come reused the use of naive Bayes, arbitrary timber (RF), simple logistic, successional
minimal optimization (SMO), and J48 order algorithms to discover which fashion come the
handiest in determining the affected person’s degree of threat. it's possible to cure diabetes the
operation of deterministic fine fashions. But, there were many examinations on fine fashions
of diabetes mellitus in the literature so far. Using stochastic numerical evaluation to examine
the epidemic sickness propensity of diabetes mellitus stays an investigative fashion [5, 6]. To
acquire data for categorization, we hired a primary detector with low- price and coffee- energy
answers for the glucose measures operation in our counseled result. Each day, the case's data
turned into streamlined at the pall. The acquired information come used by croakers to cover
the case's blood glucose change and to offer the correct sanitarium treatment in the occasion of
an inaccurate glucose position. Several contrivance mastering strategies had been used to make
the cast. special categorization algorithms have been examined, examined, and in comparison,
using different norms a better way to attain the topmost delicacy.

The remainder of the paper is established as follows. The relevant work is included in
section II. The proposed architecture for diabetic affected person monitoring is shown in
section III. phase IV carries the findings and discussion. phase V concludes with a summary of
the findings.

II. LITERATURE SURVEY

In this work, we offer a summary of a few formerly published paintings on 5G-based
gadgets for diabetic blood sugar level tracking. The segment additionally includes some
existing efforts on massive statistics and predictive analytics in healthcare that appoint
categorization to count on potential episodes of blood sugar spikes or dips. Category in e-fitness
monitoring is important for infection therapy in the future.
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In( 7), a top position view of 5G technologies and IoT- enabled clever healthcare packages
is presented. The authors also speak the walls, exploration developments, and fortune studies
targets in 5G healthcare.( 8) describe an structure and protocol for 5G- primarily grounded
clever nonstope-health shadowing. The plan is targeted on the gathering of victims' pivotal
signs and symptoms using a 5G smartphone and wearable widgets. The public information is
stored in a database, and the information is analysed the use of huge information and machine
learning strategies to give clever replies to elevate an alarm whilst the machine identifies an
odd prevalence. In( 9), the authors propose a cell fitness machine primarily grounded on 5G
for nonstop assessment and shadowing of diabetic cases. First, the authors describe the 5G-
smart Diabetes machine, which combines being technologies conforming of Wearable2.0,
machine studying, and large statistics to produce complete diabetes monitoring and analysis.
Following that, the authors show the data- sharing system and statistics evaluation
interpretation for 5G-smart Diabetes. eventually, the experimenters created a 5G-smart
Diabetes test bed. The consequences endorse that the contrivance is able of supplying victims
with knitter- made prognostic and remedy.

The inneranti-collision alarm system( IAAS) proposed in( 10) is some other IoT- grounded
answer. The technology, that is grounded on Radio frequence identity( RFID), can understand
and screen unresistant RFID markers by using reading backscatter signals. To help eyeless
druggies in protecting off walls, the authors recaptured the acquired sign energy index( RSSI)
counting on the log-regular distance pass loss( LWLR) fashion and section biographies as
fingerprints. trials revealed that the machine performed duly in handicap avoidance, with an
delicacy of 94.( 11) advise a clever domestic health examiner system for detecting kind 2
diabetes and inordinate blood stress. The contrivance's motive is to estimate the affected
person's blood pressure as well as glucose ranges atdomestic.However, the caregiver is
communicated , If an irregularity is set up. To anticipate high blood pressure and diabetes state,
the machine also employs supervised system studying type algorithms. In( 12), experimenters
offer a new contrivance gaining knowledge of interpretation grounded on a decision tree( DT)
algorithm to read the nice growth of traffic control in 5G loT wireless detectors. The thing of
this interpretation is to discover the first- class parametric settings in a 5G situation.( 13) give
a singular system for soothsaying diabetes cases' glucose attention. The authors study patient
data using the GlucoSim program. To drop noise, the nonstop glucose monitoring detector(
CGS) and the Kalman clear out( KF) are employed in this contrivance. This fashion aids within
the forestallment of large consequences caused by hypo- or hyperglycemia.( 14) intentions to
enhance delicacy and other evaluation norms in classifying the Pima Indians diabetes dataset.
The authors gift a deep neural network structure with piled autoencoders for diabetes records
categorization. For trying out the system, the tests are completed making use of perfection, do
not forget, particularity, in addition to F1 standing as evaluation criteria.

Ultimately, we examine several studies focused on the application of system studying
strategies. [15] Offers two strategies for managing the class undertaking of medical implant
materials using the Wiener polynomial in addition to SVMs in tandem. The counseled
processes are compared to current algorithms via the author. [16] Create a classification
technique for the advent of biocompatible materials in clinical gadgets based totally on using

meticulous logistic regression to decrease the probability of misguided alloy identification. [17]
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Compares the consequences of appearing records classification duties using the most universal
type methods and describes a unique type approach primarily based on the geometric
transformation model's neural-like capabilities.

Our fundamental intention became to create a singular structure for tracking diabetic
patients using 5G era. none of the examined publications focuses on the utility of device
gaining knowledge of algorithms to categorize data from a diabetic affected person the usage
of a 5G-primarily based machine. Our thought is provided inside the next section. even though
we focused on the deployment of many gadget gaining knowledge of algorithms to categorize
facts about diabetic sufferers and elements related to this condition, our gadget isn't always
restrained to monitoring this ailment.

III. PROPOSED DESIGN METHODOLOGY

This section describes in element the proposed 5G architecture for a diabetic affected
person monitoring system. The aim of this newsletter became to monitor a diabetic affected
person's blood glucose level utilising 5G era to switch facts and wireless intelligence to analyse
the statistics and convey sensible judgments.

The advised machine became designed to gather information on diabetes patients' blood
glucose stages, temperature, and physical pastime, after which upload the records to a base
station the usage of a cellphone and a 5G connection. Following that, the device intelligently
analysed the records the usage of machines gaining knowledge of and wi-ficialwireless
intelligence tactics to help users in controlling their glucose stages and forecasting destiny wi-
fitness wi-fi.

A diabetic case requires nonstop shadowing in their blood glucose position because small wi-
fi in glucose position don't indicate a problem for the affected person's wiwireless in a regular
script; still,non-stop performances can mean veritably critical goods which include slow nation,
blindness, or indeed loss of life( 18). it's generally understood that diabetic mortal beings
generally cleave to a diabetes treatment plan by means of taking their insulin on a everyday
foundation. As a result, we supplied a way for ever covering blood glucose degrees at domestic
and offering prompt backing inside the event of a medical exigency. when a case entered
incorrect data, croakers might get an alert communication. The croakers

might also propose uniquewireless conditioning to treatment the condition grounded on that
understanding. We decided on 5G technology in our counseled system to remotely screen the
patients due to the fact that a 5G-based totally network can preserve extra than 60,000
connections with very low latency. Our recommended structure became made of four primary
layers: I sensors, (ii) statistics accumulating, (iii) transmission, and (iv) database. wi-figure 1
depicts our suggested architecture for diabetes affected person tracking.

e Sensors: the blood glucose stage sensor, temperature sensor, and motion sensor are all
found on this layer. this accretion additionally includes the ESP8266 module, which
links the sensors and gives a wi-wiwireless interface for records transmission to the
affected person's cellphone. As a end result, the sensors are in fee of gathering
information and transferring it to the patient's telephone.

e Record acquisition layer: this segment consists of the patient's smartphone and the
statistics collection utility. The sensor records are shown on the cell utility. The 5G
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community also sends the records to the bottom station, taking into consideration a
massive number of simultancous connections in keeping with covered area. Wi
wireless, its ambitions for a million gadgets in step with kilometer, that is 10 times
greater than 4G.
e Transmission layer: the smartphone makes use of 5G to deliver statistics to the database
for processing earlier than sending it to the health practitioners' phone for examination.
e Database layer: a processing unit that stores sensor data to be analyzed and categorized
the usage of diverse wi-fi intelligence techniques. The server determines whether the
records obtained is fantastic (genuine tremendous wireless (TP)) or terrible (fake
negative (FN)) the use of gadget mastering techniques. A note is issued when the gadget
identity-fish an irregular situation. The health practitioner receives a message from the
server. The physician responds to the notice with the aid of sending recommendation
and treatments, which can be provided at the affected person's telephone.
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Figure 2. Flow of proposed design structures

To check the blood glucose stage, the diabetic patient need to take a drop of blood from the
end of his or her wirelessnger and location it in a glucometer at the least 3 times each day. We
found it pretty difwiwireless to do the sensible test on the diabetic patient for the installation
of our application. As a end result, we counseled the use of a SHT 31 temperature and humidity
sensor with the identical connectors. The glucometer turned into simple to apply, with an 12C
connection that turned into related to the ESP8266-12F module to assure statistics transmission
to the database. The processing and c084d04ddacadd4b971ae3d98fectb2a operations had been
handled through the ESP8266-12F module, which ate up little energy. The sensors' information
has been transferred to the ESP8266-12F, where it turned into tested and analyzed by way of
the on-board ESP8266-12F microcontroller that use the code saved in its flash reminiscence.
The ESP8266-12F module changed into links to the c084d04ddacadd4b971ae3d98fectb2a
router, which served as a station node, and regularly transferred information from the stay
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sensor closer to the net database. This means that, further to performing all the computation,
the ESP8266-12F serves as a sensor transfer or hub and a wireless communique tool.
IV.  RESULTS AND DISCUSSION

This part consists of the performance findings in phrases of precision, receiver operating
traits (ROC), and accuracy, as well as the effects of the discussion.

This segment demonstrates the number one and maximum vital phase of system getting to
know algorithms in information series and processing. The dataset applied is shown in desk 1.
The dataset made use of a database amassing facts on some of diabetes individuals. We utilized
this dataset to check several system mastering strategies for detecting and forecasting diabetes.
Gender, age, day the measurements were taken, blood glucose level, insulin used, frame
temperature, and bodily pastime were all included inside the dataset.

Table 1. Temperature, Physical activity and Glucose level [19]

Blood Sugar Level (mg/dL) No. of
Day Temperature
Morning Afternoon Evening Steps
Dayl 36 97 101 101 4312
Day2 35 155 142 113 5211
Day3 36 102 100 103 3765
Day4 36 123 61 87 3546
Day5 37 151 136 77 7400
Day6 35 140 67 112 3580
Day7 37 59 103 71 7657
Day8 36 90 76 101 3010
Day9 36 89 60 75 6712
Day10 37 51 50 66 7432

The accuracy, sensitivity, specificity, and precision of data categorization are measured
(see Equation (1)). The following equation is used to define accuracy:

TP+TN

Accuracy = m (%) (1)

Where TP represents the true positive rate, TN represents the true negative rate, FN
represents the false negative rate, and FP represents the false positive rate.
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Precision is calculated as the ratio of true positives to the total of true positives and false
positives (see Equation (2)).
Precision = TP/(TP + FP) 2)

Specificity is defined as the ratio of the value of true negatives to the total value of true
negatives and false positives (see Equation (3)).

Specificity = TN/(TN + FP) 3)

The ratio of the value of true positives to the total value of true positives and false negatives
is described as sensitivity (see Equation (4)).

Sensitivity = TP/(TP + FN) 4)

The ratio of the value of false negatives to the total value of true positives and false
negatives is defined as recall (see Equation (5)).

Recall = FN/(TP + FN) )

Finally, the F-measure combines accuracy and recall and is described by the following
equation (see Equation (6)):
2xPrecisionxRecall

F — Measure = — (6)
PrecisionxRecall

Table 2. Different algorithms with different parameters Values like TP rate, FP rate,
Precision, Recall and F-measure

Algorithms TP Rate FP Rate Precision Recall F-Measure
Naive Bayes 0.730 0.242 0.751 0.730 0.813
[20]
148 [21] 0.887 0.003 0.887 0.887 0.987
SMO [22] 0.701 0315 0.727 0.701 0.770
Simple 0.586 0.580 0375 0.586 0.561
Logistic [23] ' ) ) ’ '
Random
Forest [24] 0.885 0.005 0.885 0.885 0.985
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Figure 3. Different algorithms with different parameters Values like TP rate, FP rate,
Precision, Recall and F-measure

Table 3. Different algorithms with different parameters Values like sensitivity , specificity,
precision and accuracy.

Algorithms Sensitivity Specificity Precision Accuracy
(%) (%) (%) (%)
Naive Bayes 38.67 99.10 83.03 81.89
[20]
J48 [21] 78.58 99.40 98.06 99.12
SMO [22] 87.81 99.58 98.55 99 44
Simple 81.21 99.36 75.68 99.14
Logistic [ 23] ' ' ' '
Random
Forest [24] 44.56 99.04 85.68 93.81
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Figure 4. Different algorithms with different parameters Values like sensitivity , specificity,
precision and accuracy.

Table 4. Different algorithms with different parameters Values like mean absolute error
(MAE), and mean squared error (MSE)

Algorithms MSE (%) MSE (%)
Naive Bayes
[20] 28.68 98.42
J48 [21] 7.82 68.68
SMO [22] 42.2 97.52
Simple
45.81 1.
Logistic [23] >8 61.98
Random
Forest [24] 8.65 96.69
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Figure 5. Different algorithms with different parameters Values like mean absolute error
(MAE), and mean squared error (MSE)

V. CONCLUSION

In healthcare, predictive analytics can also assist clinicians and scientific researchers in
obtaining know-how from medical information and making informed and green decisions. in
this work, we presented a diabetic patient tracking system primarily based on 5G generation
with system mastering algorithms. We developed an shrewd software the use of synthetic
intelligence and huge information that could examine the records of diabetes patients and
difficulty an alert in the event of an emergency. We categorised diabetic patients the use of the
WEKA tool the use of six classifiers based totally on machine gaining knowledge of strategies,
consisting of naive Bayes, J48, SMO, random wooded area, in addition to simple logistic. The
precision and accuracy of these algorithms had been compared. numerous device mastering
techniques (nave Bayes, SMO, J48, basic logistic, and random woodland) have been used to
assess the recommended machine.
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