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Abstract Healthcare IT has emerged as one of the basic necessities of life.
Information technology could provide the solutions for various health ailments. It is
done by processing numerous health parameters of the individual. These parameters
could be measured using different electronics devices to keep up the health record
and notify the individual and the doctor about any aberrations. Due to growing
population and urbanization, various life style health problems are on the rise.
Majority of the healthcare devices work in silos. Hence health vitals recorded
remain locally stored and enhance the chances of data getting loss. By intercon-
necting these devices, we could maintain the health records centrally and derive
insights. This could be incorporated with the advanced wireless technology.
Smartphones could be leveraged for smart functionalities like voice recognition and
Google services available. In this project, we are integrating the glucose meter
monitors with the wireless communication to take advantage of the IoT technology
and collect the blood sugar readings from the different individual, store them and
provide the insights based on the health of the individual.
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1 Introduction

Healthcare systems, that measure, monitor and provide solutions for various types
of health issues. With the help of these healthcare systems there has been a greater
improvement in the quality of our life of each individual. Due to the advancement
in electronics from past several years, various healthcare devices that help in
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monitoring and tracking our health parameters are developed, used, and have found
considerable success.

Even though these devices help up in maintaining our health vitals they are
independent in providing their support. Due to the aging of population, more and
more of such devices are being used and they generate the huge health data that is
stored individually and possibility of loss of this health data is high, which is
critical.

The idea is to primarily integrate and maintain the health data obtained from the
various heterogeneous healthcare devices centrally which are inter dependent to
each other. Second, by integrating these devices and collecting all the health data
we can provide the valuable insights to make it useful and easy for the doctors,
caretakers or any health personals to monitor and manage the health of each
individual.

With the advances in the networking technologies, the primary task can be easily
fulfilled by the new and rigorous growing technology called Internet of Things.
Internet of Things (IoT), as the name suggests, is the idea to connect various things
(technically devices) to form a network where they can share their individual
information. This Internet of Things reflecting its use cases in various fields of the
technology can also step into the health care to provide the significant support in the
integrating the healthcare devices. As the architecture of the Internet of Things
varies with the scenario of the application in which it is implemented, health care
can have its own framework to maintain the health data from the different health
care devices.

As the data from the various sources grew to be called as a “big” data, also the
various analytical methods were developed and implemented to process this
structured and unstructured, unused data. The analytical tools integrate, select, and
apply the various techniques such as predictive analysis, text analysis, and so on, to
process the data into certain form which aid us in proper decision making. This data
analysis can be applied on the big health data, which reflects the various health
parameters of the individual, to process the health parameters at different times and
provide the insights on the health vitals that support the doctors, caretakers, and
other family persons to decide on future steps to be taken to maintain the indi-
vidual’s health.

2 Literature Survey

Nowadays people prefer to stay in homely comfort and expect their medications in
their homely environment. This healthcare service provided by the organization
maybe in the form of prescription, medications, or insights. Maintaining long-term
healthcare treatment for the growing elderly population and escalating healthcare
expenditure pose a challenge to the current healthcare system.

Due to advancement in the healthcare systems there are different ways to provide
healthcare services to the people. In the healthcare information systems using agent
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technology [1], they have proposed the architecture that has many agents and these
agents are used for obtaining the expertise results. The interface agent will filter the
unwanted information provided in the report and will communicate the essential
information the user. Doctor agent will receive test result report, receive unread test
results alerts, informs about the available test results, query, and receive diagnosis
suggestions. Prescription agent will electronically generate the prescription and will
search for the availability of medications and will monitor the patient’s medication
and will eliminate patient’s waiting time. Mobile agent will search, retrieve, and
deliver data to the other agents or to the user. Lab agent will interface with the
equipments and will provide real-time report on the examined. Diagnostic agent
will select the method of treating the patient according to the data collected. Mobile
device agent will provide an application where the patient’s essential data can be
entered. Home patient agent is a mediator who will do routine medications and will
send the abnormal situations and receive emergency medications to the patient.
Schedule agent will schedule the doctor’s appointment for the patient and also will
reschedule the time according to the emergencies. Electronic Health Record
(HER) agent is an integrated database holding patient’s relevant digital information.

The advancement in communication, data analysis, and information storage has
decreased the mortality rate of the people. The health care is the challenging section
for every country, in its social and economic state. The health care is the section
where there will be more spiraling of cost for medications. Using IoT there are
many devices that are connected, where the devices that connected to internet will
exceed the number of people present on earth. The healthcare devices that are
connected to the internet can be used by the people who are willing to require the
homely comfort and also the doctor’s assistance [2].

For the regular monitoring of the patient, these healthcare devices need to be
connected to the internet. The IoT is revolutionizing networking in exponential rate
over applications, including sensing, enhanced learning, e-health, and automatic
applications. The architecture of H3 IoT is used because it is more convenient for
e-health, where the homely environment for monitoring health status of the patients
is easier [3, 4].

The H3 IoT architecture is confined to very small area where all the healthcare
devices are connected to the centrally microcontroller, using Bluetooth or zigbee
technology which has the communication range of only few meters and the devices
out of this range cannot communicate.

Nowadays we find many patients who are bedridden, paralyzed, suffering from
Alzheimer’s disease, and they don’t have anyone to look after them. They require
assistance of any other people and even if they have someone to take care of them
they need assistance for home health care. When the patient is in critical condition
the people who are with the patient may not know what is actually happening with
the patient, for example, high BP, low BP, extremes of sugar level, etc. These
cannot be known by the assisting people. The healthcare devices need to be con-
nected to the internet.
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One of the approaches to monitor patient’s health is by devices connected to
android smartphone where there is an application which will monitor the health of
the patients and that application will provide the caretaker the daily status of the
patient through android smartphone. It has few liabilities like the user should have
the android smartphone and the application to which the devices communicate with,
and also the android smartphone or the healthcare devices may go out of range of
communication [5].

There is much of the raw data related to the health care in today’s world. This
healthcare data originates from the various sources such as healthcare devices,
institutions, and various agencies. They need to be processed with various ana-
lytical tools such as Mahout, Pig, and Hive, which can help in the better analysis.
The health data should be carried through the analytical phases such as data
standardization, data integration, data selection, data analysis, and data visualiza-
tion. Standardization of the big health data is achieved with the help of standard
terminology system such as SONMED, MESH, which yield the consistent inter-
pretable data. Integration and selection can be done by achieved by the various
approaches such as the data warehousing approach, virtual data integration, so on.
Finally, the system needs to handle various algorithms for data analysis and provide
various kinds of graphical data visualization to users [6].

3 Smart Healthcare Management Framework

Healthcare devices that measure and monitor various health vitals are helping the
doctors, caretakers, and the individual himself to keep up health. But these devices
are in silo and can manage the health vitals locally. On the other hand, the
advancement in the wireless communication systems is making the significant
progress with a goal to connect each and every thing or person through the evolving
IoT. Healthcare can make use of these advances and make the healthcare devices
remotely maintain the health data. Various architectures are proposed to connect the
healthcare devices which are either dependent on the fixed control system to
transmit data or data feeding is done manually. This framework makes the
healthcare devices smart by enhancing their independent functionality to commu-
nicate with the central system. The central system may be specific to the health vital
or to all of the health vitals of the individual. This overcomes the dependency of the
healthcare devices on the external device for communication across the internet.
The block diagram of the framework is shown in Fig. 2. The overview of the
framework explains the different platforms on which the framework works and
services carried out on the client/server model (Fig. 1).

The framework aims at making all the healthcare devices individually remote by
equipping the devices with the separate communication system, which communi-
cates with the central server that maintains all the health parameters of the
individual person which help in maintaining their health in the far better way.
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This central system provides the easy access to the doctors and the caretakers with
the person’s health information and makes their task easy. The architecture pro-
posed in this framework is simple and has five layers of operations. Each of the
layers is independent of their platform on which they operate.

3.1 Physical Device Layer

All the healthcare devices that measure various health vitals are part of this layer.
Each healthcare device such as blood glucose meter, digital thermometer, weighing
scale, and so on, sense and measure different health parameters based on their
functionality. This health data is sent to the above layers.

3.2 Physical Processing Layer

This layer is responsible for processing the data that is retrieved from the lower
layer. Various microcontrollers with functionality to retrieve the data from the
healthcare devices via serial communication or any possible communication

Fig. 1 Overview of the framework
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paradigm are being interfaced with devices in lower layer. These microcontrollers
should also have the functionality to send the data to the central server through the
2G/3G using the GSM standard. This is the important layer in the framework which
acts as the interface between the hardware and the software.

3.3 Internet Layer

Internet of Things, as the name implies, uses the internet as the network to exchange
the data between the devices that are in various remote areas. This layer describes
the services that act as carrier of the health data obtained from the different
healthcare devices that are in the different networks. The health data obtained is
transferred to the central server to provide the services of the above layers.

Fig. 2 Layered architecture of the framework
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3.4 Data Storage and Analyze

Health data obtained to the server is to be refined and stored in a manner which can
be helpful for analyzing the data in the future. Various RDBMS systems such as
MySQL, Oracle database, and various cloud service providers such as Amazon S3,
Google Drive can be used to store the data. Data that is stored is analyzed by using
the various data analytical techniques, based on the requirement, and the insights on
the data are being generated. These insights convey the status of the person’s health
parameters and provide suggestions on further diagnosis to gone through so as to
keep up his health.

3.5 Mobile Application Layer

Various mobile application development platforms such as the Android, iOS,
Windows, so on can be used to develop the mobile applications to provide the user
with fast and easy access to his health status. These applications interact with the
user to collect certain basic information from the user and provide the insights on
his health. Web services are provided where the user can access his health status, in
case if the user is not exposed the mobile applications.

4 Conclusion

Integration of the healthcare devices can be achieved using the various trending
technologies like Internet of Things. By integrating, we can collect the health data
from all the devices, store, and make the data available to various heath personals
who are interested. Also we can provide the insights on the data using the analytics.
This framework provides the layered approach of integrating the healthcare devices
by making each of the devices to remotely communicate with the central server,
which provides the functionality of structured data storage and data analysis to
generate the insights on the health data.
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