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ABSTRACT

This article describes the design and implementation of a mobile based system for the diabetes patient.
Diabetes is a chronic disease that needs to be consistently monitored to maintain the blood glucose levels
within normal ranges. This paper proposes compatible glucometer for continuous glucose management
system for critically ill adults. This System has been designed to be a long term health companion for patients
with diabetes. It allows the patient to get connected to their physician constantly. The application records the
glucose level of the patient, confirms it whether it is high, low or normal and tells what immediate steps needs
to be taken in a critical situation and also informs the same to the doctor and the caretakers, who have been
registered, through a notification.
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INTRODUCTION

The use of Continuous Glucose Monitoring (CGM) has
evolved from being a research tool to serving as a
device useful for outpatient clinical care in patients with
type 1 and type 2. Designed to successfully improve
glucose control without the addition of medication in
ambulatory patients, CGM provides information about
glucose concentration, direction, and rate of change
over a period of several days. Because it provides
glucose values every 5-10 minutes 24hours a day, CGM
may have an advantage over POC testing with respect
to reducing the incidence of severe hypoglycemia in
acute care.**® Here two types of CGM device are
commercially available: retrospective and real-time
CGM. Retrospective CGM is a Holter-type device that
measures interstitial glucose levels and stores the
information over a period up to 7 days to facilitate insulin
adjustment, recognition of daily Blood Glucose (BG)
fluctuations, and prevention of hypoglycemia.26 Its
retrospective nature, however, represents a significant
limitation, because patients are unable to react to BG
changes before they reach abnormal ranges.27-32 In
contrast, real-time CGM technology provides current BG
estimates and direction and magnitude of glucose
trends, thus allowing patients to take necessary actions
to reduce glycemic excursions outside a target range.26
Real-time CGM technology has been shown to facilitate
glycemic control and to reduce hypoglycemia in insulin-
treated patients.26,33-35 Recent guidelines, however,
have recommended deferring the use of CGM in the
adult hospital setting until further data on accuracy and
safety become available. In this study, we review the
advantages and disadvantages of the use of real-time
CGM in the management of dysglycemia in the hospital
setting. Diabetes is divided into two type’s type 1 and
type 2. A type 1 patient has no insulin production and
has to inject insulin during the day.1 A patient with type 2
diabetes is usually not treated with insulin and doesn’t
have to take measurements as frequently. They are
instead recommended to have a healthier life-style
Patients have difficulties in controlling their blood
glucose level because of problems with either producing
or absorbing insulin. Trobe able to measure the glucose
level during the day, most of the patients carry a blood
glucose meter to avoid acute and chronic complications.
Smart Device using laser without a worn by the patient
in his/her hand in order to monitor blood glucose level at
regular interval. Diabetes-Beats (Android application) is
developed to monitor the glucose level, medicine intake
also triggers alert at critical criteria 2. The reports will be
forwarded to the doctor via SMS and E-mail (user
choice). Doctor could send medicine intake via SMS

which is been decoded by the android application. It
also monitors the medicine intakes and alerts the user at
the time of medicine consumption.

Related work
The Bluetooth module is used to connect the smart
device with the android application. The device provides
the monitoring the blood glucose level of the patient’s
and sets alarms to prevent high-risk situations. The
machine records the contractions and the data is
transmitted via a low poser wireless connection to the
smart-phone and further using the data connection to a
central monitoring server. More and more aspects of the
medical monitoring process are taken by automatics to
transfer the blood glucose level of the patient. If the
patient blood glucose level is very low or high (80-120)
normal blood glucose level of (patient) it automatically
sends the data from user (patient) to doctor via E-mail or
SMS and WhatsApp. To deliver data in near real time to
a monitoring and analysis infrastructure/server. There
are a few approaches of using the underlying
messaging infrastructure provided by Health Level 7
(HL7) in order to carry time series-like data. A custom
XML schema built on top of HL7, version 3.0 and
provide an implementation of a simple C# application for
exchanging simulated real time data with a HL7
compatible data store. They don’t present actual
hardware devices exploiting these new possibilities, but
avenues of investigation are left open for various
communication protocols and standards. Some of the
difficulties faced by health monitoring systems are listed
as follows:

e These systems are not
maintainable or scalable.

e At times of overload, information cannot be extracted
quickly from the server. This annoys the victims who
require immediate access to information.

o Efficiency in these systems is low and is not
contextual in nature.

easily extensible,

System architecture

Our proposed framework is to produce a diabetes
monitoring system based on mobile platform (Android
Technology). This system can monitor the glucose level
without taking blood according to the glucose level
readings, intake food, medication, and physical
activities. Doctor could send medicine intake via SMS
which is been decoded by the android application. It
also monitors the medicine intakes and alerts the user at
the time of medicine consumption * The people will
aware of diet maintaining, exercise via video. This is for
accomplish data accuracy and follow-up daily activities
at the same time.
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Figure 3.1.
System Architecture of Glucose Monitoring System

The patient's sugar level is measured using the Smart
Device. Using Bluetooth technology, the data from the
device is transferred to the patient's Smart Phone
Application. If any of the critical criteria occurs, the data
is intimated to the Doctor via a SMS or an E-Mail. The
Doctor immediately prescribes the medicine by
responding to the SMS or E-Mail. In case of normal
situation, the Pills for the patient's is remained by
calendar.

Module description

Information entry

The main functionality of the application is to log
information. Many of the design choices have been
around how to serve a large audience where every age
and life-style is represented. The application has
support for input of four main parameters: blood
glucose, medicine dosage, exercise and meals. Of
these the most important point of data is the blood
glucose value ® All four inputs are based on a similar
system where the user inputs: the date and time of the
measurement, the value and some optional notes.
These are saved into a database structure and can then
later be accessed. When using the application the only
thing the user has to input is the actual value, as time
and date by default is set to the current time and day
(but can be changed). This is of course to make the
interaction as quick and easy as possible when using
the application. When the user wants to edit an existing
entry the Activity for that type of entry is started and all
the fields are populated using information from the
database.

Daily report

Daily reports are a way to send glucose values by SMS
to a care-taker. When enabled, reports are assembled
automatically at a customizable time during the day,
preferable the evening, by fetching all the values from
this date and assembling them into a message. The
messages are then sent by SMS to a specified number
using the SMS Manager. All this is done without user
interaction. To be able to schedule an event for later
processing a Service could be implemented that runs in
the background but that will consume unnecessary
resources. Instead it's recommended that the Alarm
Manager is used, which is a system service where
events can be scheduled to happen at a certain time
using Broadcasts. Share Data is the GUI part of the
application where the user can specify; if the service
should be enabled the time and phone number to send
the reports . These settings are then saved to the
database and a call will send the actual SMS using
information from the database °. One complication with
the Alarm-Manager is that it's cleared if you reboot the
device, fortunately a Broad Cast is also send when the
device has been rebooted. Alarm Receiver listens for
this Broad Cast and then calls Alarms which will then set
the alarms again 1418

Mobile architecture for diabetes management

In Figure 4.1 illustrate the mobile phones with a multi-
access service for the management of diabetic patients
which was designed to collect data, either manually or
automatically from the blood glucose meter to the
patient’s android device ’
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Figure 4.1
Mobile Architecture for Glucose Monitoring
EXPERIMENTAL RESULTS feedback. Depending on the authentication function
some other modules and functions became active for
The patient must able to know about their glucose patients, who have session. Modules in the application
level. And also the Doctor should be able to give their are given below.

Diabetes Beats
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Figure 5.1
Registration for Glucose Monitoring System
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Registration

Enter UserName

Enter Password
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Figure 5.2
Patients Details

VIEW DETAILS EDIT DETAILS

VIEW GLUCOSE

Name:a

Relative Name:aa

Relative Num:8495635236
Doctor Name.gg
BloodGroup:o

Height in cm:6cm

Weight in kg35kg

Figure 5.3
Home Panel
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Figure 5.4
Report of Glucose Level

Very low glucose:
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Figure 5.5
Levels of Glucose
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Figure 5.6
Report of Patients
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Figure 5.7
Doctor’s Communication Module

CONCLUSION

This paper presents a personal diabetes monitoring
system which integrates wearable sensors, 3G mobile
phones, smart home technologies and Google sheet to
facilitate the management of diabetes conditions. The
system further integrates with GPS, Google search and
Google map functionalities to facilitate the user to find all
hospitals near to his/her current location including
address, phone number, directions to the selected
hospital and street view of any of the selected hospital.
In this, the use of BioHarness™ BT to monitor

physiological signs during the exercise and use Nexus
One smart phone with Android platform to collect live
streaming data packages from the BT monitor. The
whole system runs more than 2 hours collecting heart
rate, breathing rate and skin temperature from
BioHarnes BT monitor. From the experiment, we find the
system is robust. And collecting data, displaying data on
the cell phone and pushing data into Google sheet are
all done by one button click. It is simple enough for the
end users, especially for the elderly users to use in their
daily exercise. This diabetes monitoring system not only
assist with the tasks of diabetes management, but also
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improves the medicine and food safety by taking full
advantage of features in existing subsystems in smart
home and related cutting edge technologies.

Future enhancement

The current research focused on collecting data from
glucose and blood pressure sensors by using Bluetooth
API for Android phone. The glucose and blood pressure
sensors have some challenges working with Android
smart phone. We have improved the accuracy of
automatically collected exercise information and getting
feedbacks from real users. The system is developed
and tested in the smart home lab. The future work is
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