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Abstract:

People suffering from different diseases are not able to carry out their regular medication and
physical exercise due to declining memory. Taking the correct medicine at regular slots is a
challenging task for them. Hence this IOT based medication assistive system is proposed and
developed to facilitate medication adherence and basic physician guidance. The proposed system
incorporates features such as sending a message to medical practitioner and buzzer beep for
reminding activities and medication status along with live physician consultation which are not
available in existing software reminders. It can perform the task even though the internet is not
available physically by using the Things Speak. It also reduces the dependency of old people on
younger generations. Design can be realized at a lower price due to availability of intelligence
programmable hardware at an affordable price.
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| INTRODUCTION long-term care capabilities remains a
significant  obstacle. The need for
In order to generate test sets for a patient's technological assistance in healthcare is
recovery and keep an eye on the metric, a growing rapidly as a means of meeting these
system might be built. To help doctors in issues.
remote areas provide more effective and well- Help systems that remind people to take their
planned treatment, this initiative aims to drugs and medications at the appropriate
provide them access to data on their patients. times of day may enable people to circumvent
The rapid development of medical technology this issue. In addition, the NCD discovered
has contributed to a growing social trend: that the proportion of individuals who utilise
people are living longer. Furthermore, as the assistive  technology to lessen their
global population ages, the question of how dependency on others was eighty percent. In
to properly care for them becomes more the current system, reminders may be sent to
pressing on a global scale. Some elderly either mobile phones or landline phones [3].
people's family members claim that since they In addition to this, research has shown that
have moved into a long-term care facility, the majority of individuals often fail to
they would now have access to the best remember to take their medication at the
medical treatment available [2]. While many appropriate time. People are able to solve this
governments are beginning to focus on this issue with the use of assistive technologies
problem, the lack of nursing resources and that can remind them of the drug timings and
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the medications that need to be taken at a
certain time of the day [4].

The results of this study provided a useful
blueprint for delivering medical treatment to
individuals residing in any part of the world.
Physiological parameters including
temperature, heart rate, and blood pressure
are measured after they have been collected.
If any of the critical parameters moves outside
of the typical range, a notification will be sent.
We are able to construct a system to remotely
monitor the movement of the patient as well
as design a test kit for the patient's
rehabilitation.

Healthcare data or it is termed Electronic
Health Record (EHR) contains two sources of
data; it may originate from Electronic Medical
records (EMR) and biosensors [3]. EMR data
may originate from numerous sources such as
laboratory testing, Medicaments, medical
imaging, and medical reports.

It is the goal of this project to make it possible
for medical professionals to acquire patient
data from distant places. This argues in favour
of a therapy that is both effective and well-
organized. In the existing system of medical
treatment, it is necessary for the patient to
check in at the hospital before receiving
information on their health issues. Costs
associated with patient transportation and
counselling as well as hospital infrastructure.
These expenditures are greatly cut down by
the use of an intuitive and remote health
evaluation approach

This paper will consist of the following
components, which have already been
sketched out. In Section 2, we'll take a look at
the related research on Internet of Things-
based drug support systems in healthcare. We
laid out the preferred approach in great detail
in Section 3. The outcomes of using the
proposed procedures are shown in Section 4.
The article's conclusion is presented in Section
5 of the paper.
Il. LITERATURE SURVEY

The Internet of Things (loT), big data, and
machine learning are emerging as some of the
most promising areas of research for
improving healthcare services in the present
day. There is a wide variety of available
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solutions in the field of healthcare that are
founded on data science, big data analysis,
Internet of Things devices, machine learning,
and data mining procedures. A number of
different  machine learning strategies,
including SVM, DTW, and others are discussed
in the literature review.

AlokKulkarni et.al, in this paper about
healthcare internet applications, we will
explore the development of the internet as
well as its history, a summary of its
applications, and their significance. loT stands
for the Internet of Things and refers to a
network of physical objects or "things" that
have been outfitted with electronics,
software, sensors, and connectivity in order to
enable them to achieve higher values and
facilities by exchanging data with the
operators of the company and other
connected devices. Each object in our
environment has its own embedded
computing system, which makes it completely
unique, yet it can still communicate with
other devices and the active Internet
infrastructure.

David Niewolny, His article, titled "How the
Internet of Things Is Revolutionizing
Healthcare," contains a discussion of the
factors that led to the development of loT as
well as the designs of applications in which
loT is utilised. People have limited time,
awareness, and precision, which means they
won't be able to record data about networked
things in the real world consistently. This is
the problem. The solution is to provide
machines the ability to gather data without
any involvement from a human being at any
point in the process. For the purpose of
delivering and ensuring home healthcare, a
variety of sensors are already accessible and
available on the market.

S. Tozlu, et.al, In his work titled "Wi-Fi enabled
sensors for internet of things," he describes a
realistic strategy and provides explanations
about the various sensors that are accessible.
ZigBee and comparable protocols based on
the IEEE 802.15.4 standard have traditionally
been considered suitable for use in sensor
network applications due to the energy-
efficient nature of their design. On the other
hand, recently developed power-efficient Wi-
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Fi components, when combined with an
appropriately designed system and usage
model, constitute a formidable competitor.
The term "persistent computing" refers to the
proliferation of intelligent devices into our
everyday lives. Related words include
"ubiquitous computing." For a wide variety of
sensor network applications, security is an
important consideration. Cryptosystems that
use public keys consume a lot of resources,
but they offer a great deal more functionality
than just confidentiality. Researchers became
interested in the mathematical component of
Elliptical Curve Cryptography (ECC) as a result
of the decreased key size it offered. It ensures
that actual implementation possibilities can
be achieved even in devices with limited
resources. An earlier body of research
demonstrates that public key algorithms are
the optimal selection for application in
wireless sensor networking, and that the
benefit of smaller Cryptographic keys will be
substantial in achieving greater success in
achieving the goal of energy conservation.

A. Heryana,proposed a healthcare service that
use wearable gadgets to monitor patients
who have cardiac problems. They developed a
system that operates in stages, the first of
which involves the utilisation of non-invasive
wireless sensors, followed by a sensor
gateway that was utilised to store data to the
server and is equipped with an alerting
system only in the event that abnormal
conditions exist in patients. The third phase
involves utilising cloud computing to manage
the patients' data storage in order to give
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them access to the service and enable them
to monitor their heart states. The fourth
phase is an application designed for use on
mobile devices such as tablets and
smartphones to track and measure various
aspects of one's health.
11l. PROPOSED ARCHITECTURE

The Internet of Things (loT), machine learning,
and the analysis of large data are all brought
up as potential components of an advanced
healthcare system in this study. The system
that is being offered is a general healthcare
system that includes a solution for patients
and users who are visually impaired or
disabled, as well as for visually impaired or
disabled patients and users, to monitor their
health condition and forecast prospective
diseases. The study that has been presented
intends to establish a real-time prediction
system for health issues that is based on the
analysis of large amounts of medical data in
the cloud. The medical parameters are sent to
Apache Spark in the scalable system that was
proposed in order to extract the attributes
from the data and to apply the proposed
machine learning algorithm. The goal of the
algorithm is to predict the healthcare risks
and then send those predictions as alerts and
recommendations to the users as well as the
healthcare providers. In addition, the system
that was proposed offered a speech
recognition system by making use of a hybrid
model that included SVM and DTW
algorithms. This was done in order to supply a
healthcare system with the best possible
option for managing smart home gadgets.
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Figure 1: The proposed healthcare prototype for healthcare monitoring
The proposed method offers a remedy predicated on the utilisation of data streams from wearable's
and supplies a prognosis for health difficulties in real time. Microsoft Azure was used as the cloud

platform to process the data collected from
the wearable devices. Microsoft Azure is just
one of many tools that may be used to
analyse a user's health data, and in the user
profile kept in the cloud, the user's past
medical history is available. Included in the
user profile is information about the users and
their family's medical history, including
ilinesses like diabetes, cancer, thrombosis,
and heart disease.

Cloud-based wearable data streams were
managed via Spark streaming in the suggested
system. Wearable’s send data to it every 30
seconds. Microsoft Power Bl allows users'
doctors and other healthcare practitioners to
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view and analyse their data. To protect
sensitive medical information, the user has
the option to modify access permissions at
any moment.

Health data streaming

The Message Queue Telemetry Transport, or
MQTT, protocol was utilised as a connection
protocol in the system that was being
presented in order to connect embedded
sensory devices and networks with
established applications and middleware. The
system that has been developed provides an
efficient method for transmitting health
status data in the appropriate manner
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Figure 2: The proposed data modelling

The health information that has been
gathered and stored in the cloud can serve as
medical records that can be accessed by
patients, their families, paramedics, and other
medical professionals.  Service-Oriented
Architecture (SOA) and cloud computing are
utilised to give the ideal architecture for
handling the connected data in order to
produce a platform of all health data such as a
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full profile with all past health data. This was
accomplished by combining these two
technologies. The display comes from the
system. The health data is shown graphically
on the web and mobile platforms in the form
of the patient's heart rhythm as well as other
characteristics. The 'alarm' function of the
system will be activated in the event that
there is a situation, such as an irregular heart
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rhythm in individuals who need treatment
and the supply of treatment.

IV. RESULT ANALYSIS
Electronic health records, also known as EHRs,
are a type of record that are stored
electronically and can be accessed and shared
by patients. Electronic health records are
either stored in a secure location or kept
confidential [3]. The electronic health record
provides useful information based on the
user's health data history. The electronic
health record (EHR) can include measures
taken from wearable devices as well as other
physical devices in doctors' offices. These
measurements may include things like the
temperature of the skin, the rate of the heart,
the blood pressure, the volume of the breaths
taken, the quality of the air around them, how
well they sleep, and what they eat.
A solution that is based on biosensors,
Arduino board and Raspberry Pi boards is
provided by the framework. Arduino board is
utilised in a wide variety of applications due
to its extremely user-friendly nature and
open-source nature as a hardware solution. In
the proposed architecture, we utilised the
Arduino board as the basis for the wearable
gadget that monitors a person's current
health status and makes predictions about
diseases. The Arduino mega 2560 board is
connected directly to the biosensors, which
include the heart rate sensor, blood pressure
sensor, EEG, ECG, and EMG, amongst others,
in order to provide the streaming data from
these sensors over the course of time. The
Arduino platform came with a user-friendly
integrated development environment (IDE)
that could be used to execute the code for the
attached sensors, as well as receive readings
and process them on Arduino.
The Raspberry pi4 board serves as the
foundation for this system. “These boards
come equipped with a high-performance 64-
bit quad-core processor, dual-display support
at resolutions up to 4K via a pair of micro-
HDMI ports, hardware video decode at up to
4Kp60, up to 4GB of RAM, dual-band 2.4/5.0
GHz wireless LAN, Bluetooth 5.0, Gigabit
Ethernet, USB 3.0, and Power over Ethernet
(POE) capability, and they can support up to
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four independent displays at resolutions up to
4",

Sensor

The system is outfitted with three different
kinds of sensors, including a voice recognition
sensor, an ultrasonic sensor, and an
accelerometer. In order to detect things in the
user's line of sight, we utilised an HC-SR04
ultrasonic sensor.

Ultrasound Sensor

The ultrasonic sensor is a sensor that is used
in extremely practical ways to detect
obstacles by locating any obstruction within
defined ranges. It does this by emitting sound
waves that bounce off of the obstacles.
Camera

The suggested system included a camera that
would take pictures in real time and broadcast
them as videos, which would then be sent to
the caregiver's laptop once an alert was
triggered.

Biosensors

The system that was presented made use of a
number of sensors in order to cut down on
the number of false alarms and detect all of
the human physical factors in order to deliver
alarms at the appropriate running time.
Electroencephalography (EEG)
Electroencephalograms provide real-time
health status updates based on brain activity,
allowing for the diagnosis of health issues.
BMP180 blood pressure sensor

BMP180 is the standard instrument for
measuring blood pressure in humans. Because
it serves as a reference for so many different
diseases and shifts in the body's equilibrium,
the blood pressure is able to provide a wealth
of information regarding human beings.

The proposed system has been built and
tested with the help of Microsoft Azure, and it
is currently being trained on the cloud
platform with the help of the Microsoft Azure
machine learning studio so that it can make
effective use of the cloud platform's
capabilities. The dataset from UCI was utilised
in the testing of the suggested method. UCl is
a dataset that can be accessed online and
contains a wide variety of diseases. It also
covers a substantial amount of database
material. Downloading an open-source UCI
data set is the first step in the method that
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will be utilised to accomplish this research,
which will be the proposed methodology. In
order to build a model for heart disease
prediction, the system utilised the dataset of
data pertaining to heart illness that was
located in the UCI Machine Learning
repository.

Table 1 compares the proposed system to
other methods that were used on the dataset

of heart diseases from the University of
California, Irvine. The proposed system
demonstrated an increase in accuracy to
90.6%, which is the highest accuracy when
compared to other classifiers that meet our
research target. Table 1 also compares the
proposed system to other methods.

Table 1: The comparison between the proposed system and the related work

Algorithm Name Data Set Accuracy
Random Forest ucl 84.1%
Naive Bayes ucl 84.2%
Logistic Regression (SVM) ucl 84.8%
Proposed System ucl 90.6%
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80
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85
84
83
82
81

(SVM)
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Figure3: The proposed Accuracy

V. CONCLUSION

The monitoring of patients' health states is an
important part of the healthcare industry in
the modern day. It is beneficial to the medical
professionals who treat the disorders.
Numerous platforms offer health status
monitoring approaches, which can be used to
obtain health data from a variety of sources,
including wearable devices, fitness devices,
MRT images, MRI images, medical reports,
and texture analysis, amongst other things.
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Throughout the course of this investigation,
we utilised methods of machine learning to
build the suggested system. The thesis
provided an overview of a general healthcare
system by presenting four distinct sections. It
describes the effective wearable gadget that
has been proposed, which is based on the on-
demand technique and uses loT technologies.
The wearable gadget that is being considered
for development includes a number of
biosensors, including an EEG, an ECG, a blood
pressure sensor, and an accelerator.
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