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ABSTRACT

Recent advances in wireless networking and big data technologies, such as 5G networks, medical big data analytics, and the

Internet of Things, along with recent developments in wearable computing and artificial intelligence, are enabling the
development and implementation of innovative diabetes monitoring systems and applications.

Due to the life-long and systematic harm suffered by diabetes patients, it is critical to design effective methods for the diagnosis
and treatment of diabetes. Based on our comprehensive investigation, this article classifies those methods into Diabetes 1.0 and
Diabetes 2.0, which exhibit deficiencies in terms of networking and intelligence.

Thus, our goal is to design a sustainable, cost-effective, and intelligent diabetes diagnosis solution with personalized treatment.
In this article, we first propose the 5G-Smart Diabetes system, which combines the state-of-the-art technologies such as wearable
2.0, machine learning, and big data to generate comprehensive sensing and analysis for patients suffering from diabetes.

Then we present the data sharing mechanism and personalized data analysis model for 5G-Smart Diabetes. Finally, we build a 5G-
Smart Diabetes testbed that includes smart clothing, smartphone, and big data clouds. The experimental results show that our
system can effectively provide personalized diagnosis and treatment suggestions to patients.

1. INTRODUCTION

Diabetes is an extremely common chronic disease from which nearly 8.5 percent of the world population suffer; 422 million people
worldwide have to struggle with diabetes. It is crucial to note that type 2 diabetes mellitus makes up about 90 percent of the cases
[1]. More critically, the situation will be worse, as reported in [2], with more teenagers and youth becoming susceptible to diabetes
as well. Due to the fact that diabetes has a huge impact on global well-being and economy, it is urgent to improve methods for the
prevention and treatment of diabetes [3].

Furthermore, various factors can cause the disease, such as improper and unhealthy lifestyle, vulnerable emotion status, along
with the accumulated stress from society and work. However, the existing diabetes detection system faces the following problems:
¢ The system is uncomfortable, and real-time data collection is difficult. Furthermore, it lacks continuous monitoring of multi-
dimensional physiological indicators of patients suffering from diabetes [4, 5].

® The diabetes detection model lacks a data sharing mechanism and personalized analysis of big data from different sources
including lifestyle, sports, diet, and so on [6, 7].
® There are no continuous suggestions for the prevention and treatment of diabetes and corresponding supervision strategies [8,
9].

To solve the above problems, in this article, we first propose a next generation diabetes solution called the 5G-Smart Diabetes

system, which integrates novel technologies including fifth generation (5G) mobile networks, machine learning, medical big data,
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social networking, smart clothing [10], and so on. Then we present the data sharing mechanism and personalized data analysis
model for 5G-Smart Diabetes. Finally, based on the smart clothing, smartphone, and big data healthcare clouds, we build a 5G-
Smart Diabetes testbed and give the experiment results.

Furthermore, the “5G” in 5G-Smart Diabetes has a two-fold meaning. On one hand, it refers to the 5G technology that will be
adopted as the communication infrastructure to realize high-quality and continuous monitoring of the physiological states of
patients with diabetes and to provide treatment services for such patients without restraining their freedom. On the other hand,
“5G” refers to the following “5 goals”: cost effectiveness, comfortability, personalization, sustainability, and smartness.

Cost Effectiveness: It is achieved from two aspects. First, 5G-Smart Diabetes keeps users in a healthy lifestyle so as to prevent users
from getting the disease in the early stage. The reduction of disease risk would lead to decreasing the cost of diabetes treatment.
Second, 5G-Smart Diabetes facilitates out-of-hospital treatment, thus reducing the cost compared to on-the-spot treatment,

especially long-term hospitalization of the patient.
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3. EXISTING SYSTEM

As there is no staff available in unmanned restaurants, it is difficult for the restaurant management to estimate how the concept and
the food is experienced by the customers. Existing rating systems, such as Google and TripAdvisor, only partially solve this
problem, as they only cover a part of the customer’s opinions. These rating systems are only used by a subset of the customers who
rate the restaurant on independent rating platforms on their own initiative. This applies mainly to customers who experience their

visit as very positive or negative.

4. PROPOSED SYSTEM

In order to solve the above problem, all customers must be motivated to give a rating. This paper introduces an approach for a
restaurant rating system that asks every customer for a rating after their visit to increase the number of ratings as much as
possible. This system can be used unmanned restaurants; the scoring system is based on facial expression detection using
pertained convolutional neural network (CNN) models. It allows the customer to rate the food by taking or capturing a picture of
his face that reflects the corresponding feelings. Compared to text-based rating system, there is much less information and no
individual experience reports collected. However, this simple fast and playful rating system should give a wider range of

opinions about the experiences of the customers with the restaurant concept.
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FIG1-SYSTEM ARCHITECTURE

5. METHODOLOGIES
MODULE

Admin Module:

Here the admin input the pima dataset and then pre-process the data and then apply the classification algorithm like decision tree
,svm ,ann and ensemble classification method and then apply the accuracy graph and then start the cloud server

User:

Here the use inputs the user symptom file and then out model gets connected to the cloud server and performs the prediction

from the cloud server and then it returns back the results if the user data is diabetes or not with type of diabetes
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6.RESULTS AND SCREEN SHOTS
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5G-Smart Diabetes: Toward Personalized Diabetes Diagnosis with Healthcare Big Data Clouds
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Run Decision Tree Algorithm |
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In above screen click on ‘Upload Files” button to upload diabetes dataset

¢ Cloud Server Storage & Patient Personalized Data Processing

5G-Smart Diabetes: Toward Personalized Diabetes Diagnosis with Healthcare Big Data Clouds
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File name: | dataset

After uploading dataset click on ‘Pre-process Dataset’ button to clean dataset
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q Cloud Server Storage & Patient Personalized Data Processing -9

5G-Smart Diabetes: Toward Personalized Diabetes Diagnosis with Healthcare Big Data Clouds

Upload Files g /Cloud/dataset/dataset.txt
Preprocess Dataset Dataset Length : 768

Run Decision Tree Algorithm |

Run SVM Algorithm
Run ANN Algorithm
Run Ensemble Model
Accuracy Graph
Start Cloud Server

In above screen after pre-process total dataset records are 768. Now click on ‘Run Decision Tree Algorithm” to build decision tree

model and below is its accuracy
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[ Cloud Server Storage & Patient Personalized Data Processing - g
5G-Smart Diabetes: Toward Personalized Diabetes Diagnosis with Healthcare Big Data Clouds

Upload Files D:/2020/krest/SG/Cloud/dataset/dataset.(xt

Dataset Length : 768
Decision Tree Accuracy : 76.62337662337663

L

Preprocess Dataset

Run Decision Tree Algorithm ‘

Run SVM Algorithm
Run ANN Algorithm
Run Ensemble Model

Accuracy Graph

i

Start Cloud Server

Similarly run other buttons to build models with algorithms

[ Cloud Server Storage & Patient Personalized Data Processing - a

5G-Smart Diabetes: Toward Personalized Diabetes Diagnosis with Healthcare Big Data Clouds

Upload Files D:/2020/krest/SG/Cloud/dataset/dataset.txt
Dataset Length : 768
M Decision Tree Accuracy : 76.62337662337663

SVM Accuracy : 84.4135844155844
Run Decision Tree Algorithm | ANN Accuracy : 72.72727272727273

Ensemble Accuracy : 88.71428571428571
Run SVM Algorithm
Run ANN Algorithm
Run Ensemble Model
Accuracy Graph
Start Cloud Server

In above screen we got accuracy for all algorithms, now click on “Accuracy Graph’ button to get accuracy of all algorithms
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In above screen graph x-axis represents algorithm name and y-axis represents accuracy values.

Now click on “Start Cloud Server’ button to start server and this server will receive data from user and predict disease details.

Cloud Server Storage & Patient

Data g (Not

5G-Smart Diabetes: Toward Personalized Diabetes Diagnosis with Healthcare Big Data Clouds

Upload Files
Preprocess Dataset

Run Decision Tree Algorithm |

Run SVM Algorithm
Run ANN Algorithm
Run Ensemble Model
Accuracy Graph
Start Cloud Server

“loud/dataset/dataset.txt

Dataset Length : 768

Decision Tree Accuracy : 76.62337662337663
SVM Accuracy : 34.4135844153844

ANN Accuracy : 72.72727272727273
Ensemble Accuracy : 88.71428571428571

@

In above screen cloud server started and now double clicks on ‘run.bat’ file from User folder to start User sensing application and

to get below screen
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¢ User Personalized Data Treatment Screen -9

Personalized Diabetes Diagnosis with Healthcare Big Data Clouds

Upload Files I

In above screen click on “Upload Files” button to upload test file and to predict patient condition

7. CONCLUSION AND FUTUTRE SCOPE

In this article, we first propose a 5G-Smart Diabetes system that includes a sensing layer, a personalized diagnosis layer, and a
data sharing layer. Compared to Diabetes 1.0 and Diabetes 2.0, this system can achieve sustainable, cost-effective, and intelligence
diabetes diagnosis. Then we propose a highly cost-efficient data sharing mechanism in social space and data space. In addition,
using machine learning methods, we present a personalized data analysis model for 5G-Smart Diabetes. Finally, based on the
smart clothing, smartphone and data center, we build a 5G-Smart Diabetes testbed. The experimental results show that our system

can provide personalized diagnosis and treatment suggestions to patients.
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