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Abstract - The Internet of things refers to the devices or objects that are connected to the internet and capable of sharing and 
collecting data. The IoT is capable of connecting many devices at a time and allows these devices to connect with the 
internet so that they can provide realtime information on the state of health status of patients and provide information in real 
time to medical assistants like doctors/experts who assist smart devices. This can be used to evaluate the health condition of 
the patient. In this paper we propose a brain disorder detection system for health care. The proposed system detects brain 
disorder from voice, facial expressions and movements. The detection of a seizure can be efficiently faced using wearable 
sensors (WDs) including a triaxial accelerometer (ACM) and a heart rate (HR) sensor. 
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I. INTRODUCTION 

 
In this technical world technologies are growing day 
by day with the increase in the development of 
technologies, electrical devices etc. Electronic 
devices are capable of communicating with each 
other nowadays through Iot. These devices can be 
communicated wirelessly which has become the 
fundamental tool of daily life. The Internet of things 
can connect any device with internet. It connects 
sensors, electrical appliances, and other things. These 
sensors can collect realtime informations and can 
send it those devices. This communication and 
interaction among multiple devices enable various 
solutions for the end user.  
In order to make aware of the situation and to make 
smarter decisions improved tracking of 
devices/objects using sensors and connectivity is 
implemented in various situations and they can 
benefit from real-time insights. IoT can help 
organizations reduce cost through improved process 
efficiency, asset utilization and productivity. With 
which would help them to be aware of the situation 
and to make smarter decisions. Currently, IoT is 
supporting many technologies such as smart grids, 
smart homes, intelligent logistics, and smart towns, 
augmented through sensor, actuator, and 
communication protocol networks. With the 
integration of data analytics and sensors embedded on 
machines IoT offers various real time solutions. The 
IoT is having many applications now a days.In health 
care iot is very usefull when connecting to the 
Internet and provide information on the state of health 
of patients and provide information in real time to 
medical experts who assist. In order to collect 
temperature, blood pressure, sugar level etc. many 
sensors/smart deives can be used, so that the health 
condition of the patient can be identified. Collected 
datas about the patients will be sent to the care takers 
and medical team inorder to process the vital 
measurements and they can make accurate decision 
on the data collected and notify the patient in IoT. 

II. INTERNET OF THINGS 
 
Internet of Things can be viewed as a global 
infrastructure which helps the information society by 
interconnecting all physical and virtual things based 
on existing information and communication 
technologies [1]. 
There are many applications based on IoT. Health 
care systems are as the collection of large network of 
devices and things which connect directly with each 
other to store and share vital data through the secure 
channel that connects to a central command and 
control server in the cloud. [2]. imagine a situation in 
this world where each and every devices are 
connected and doors of the house gets automatically 
locked and unlocked based on the person who reaches 
the home if the person is a member of the home it just 
unlocks and gets locked when tha person is a 
stranger. Gate opens automatically when the car 
reaches the gate etc. These are the application of 
internet of things.Internet of things can create this 
type of world.Internet of things is not like internet. It 
is a product/device network in which each of which 
can communicate with each other and do event driven 
tasks. Inorder to communicate with those devices 
each device should have an ip address. And it makes 
communication easier. The Internet of Things (IoT) is 
an evolution of home mobile and embedded 
applications which are connected. The value of the 
IoT is with the connected devices and the data which 
collect from its users. In the case of a hospital 
imagine all the devices are connected with each other. 
Those devices can collect data through sensors and 
all. Those data which are collected from devices 
gives many information about the health condition of 
the patients. The potential of IoT markets is very 
large. Internet of Things applications have the 
potential for exponential growth. A smart home is 
one of the main application in which devices can 
communicate with each other, also send the datas 
through the Internet. It makes owners to customize 
the system and manage and control their own private 
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environments. Thus security and efficient energy 
management can be increased. There are many 
applications of IoT technologies available to monitor 
smart homes. Wearable IoT technology is the other 
very large domain. It consists of more and more 
devices, mainly fitness covering, health care, 
entertainment areas. The main prerequisites for 
wearable IoT technology are that sensors and devices 
should be highly energy efficient, ultra low power, 
and the size should be small.  
Smart surveillance, safer and automated 
transportation, smarter energy management systems 
and environmental monitoring are all examples of 
IoT applications for smart cities. Smart cities have 
real, substantial solutions for complications that arise 
due to population surges, pollution, poor 
infrastructure and energy supply shortages. 
IoT is making self-driving and/or connected cars a 
reality. Automotive industry leaders such as BMW, 
Ford and GM and newer entrants in the auto space 
like Google, Local Motors and Uber are announcing 
and deploying innovative technologies to support 
connected car platforms. These automotive IoT 
initiatives promise to save lives, reduce pollution and 
commute hassles and simplify transportation for 
millions around the globe. 
 
Industrial automation is one of the most profound 
applications of IoT. The IoT infrastructure, combined 
with advanced sensor networks, wireless 
connectivity, innovative hardware and machine-to-
machine communication, will completely transform 
the conventional automation process of  industries. 
IoT automation solutions for industries are already in 
the market from such big names as NEC, Siemens, 
Emerson and Honeywell. 
 
The IoT provides different advantages in the field of 
health care, where its principles are already being 
applied to improve health care services which 
increase the quality of health services and reduce the 
cost of these services. Iot offers innovative smart and 
portable devices to detect and identify, track, sense 
and connect anytime and anywhere between 
themselves. Which leads to a new form of 
communication and network. that uses technology for 
collecting analyzing , we can say that the Internet of 
Things (IoT)concept continues to healthcare domain 
when all the medical devices which uses techniques 
for collecting , analysing , processing and 
transmitting data from a system. Smart devices can 
collect and share information directly with each other 
and store it to the cloud, and it is possible to collect, 
record, process and analyze data faster and 
accurately. In health care field, the applications of 
IoT are so many because it includes systems that 
offers a new concept and support physicians medical 
experts medical assistants and patients in managing 
the health care process in order to achieve an optimal 
health status and illness as long as possible[3]. 

III. HEALTHCARE SYSTEMS 
 
In the development of health care technologies like 
computers, telecommunication and network 
technologies have vital role. There are many e-health 
sytems which integrates networking capabilities in 
procedures of medical systems. 
The advancements in the technology made many 
advantages in healthcare field such as, intelligent 
systems for taking automatic medical decisions based 
on the medical data processing and gives support for 
medical experts, systems for monitoring patients 
remotely, devices which gives instructions to patients 
to take care of their health, instructions to take 
tablets, to do yogas for better health. There are 
machines which interact with patients like robots to 
take care of the patient health. There are system to 
take care of elderly people. eHealth is a relatively 
recent healthcare practice supported by electronic 
processes and communication.It is the cost effective 
and secure use of information and communication 
technologies in support of the health and health-
related fields including healthcare, health surveillance 
and health education, knowledge and research.It is 
interchangeable with health informatics with a broad 
definition covering electronic/digital processes in 
health while others use it in the narrower sense of 
healthcare practice using the Internet. It can also 
include health applications and links on mobile 
phones, referred to as mHealth or m-Health. Since 
about 2011, the increasing recognition of the need for 
better cyber-security and regulation may result in the 
need for these specialized resources to develop safer 
eHealth solutions that can withstand these growing 
threats. eHealth systems reduce clinical errors and 
improve evidence based medicine by increasing the 
accuracy of diagnoses and appropriateness of 
treatment approaches. 
 
IV. MEDICAL INTERNET OF THINGS (mIoT) 

 
There are number of ways from which we can 
minimize the investment costs for the management of 
illnesses/diseases which are chronic . These include 
differnt methods and devices which constantly 
monitor health parameters, devices that auto 
administer therapies and devices that track real time 
health data when a patient self administers a therapy. 
Because they have increased access to high speed 
Internet and smartphones. 
There are applications from which patients can be 
remotely monitored. These devices and mobile 
applications are now increasingly used and integrated 
with tele medicine and tele health via the medical 
Internet of Things (mIoT). 
mIoT is a critical piece of the digital transformation 
of healthcare, as it allows new business models to 
emerge and enables changes in work processes, 
productivity improvements, cost containment and 
enhanced customer experiences.Wearables and 
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mobile applications today support fitness promotion, 
health education, symptom tracking, and 
collaborative disease management and health care 
coordination. All those platform analytics can raise 
the relevancy of data interpretations, reducing the 
amount of time that end users spend piecing together 
data outputs. Insights gained from big data analysis 
will drive the digital disruption of the healthcare 
world, business processes and real-time decision-
making. 
Information Technology (IT) has produced major 
break throughs in healthcare and has had a great 
impact on transforming it from in hospital health care 
to more advanced at-home health services using 
Internet of Things (IoT) and related technologies like 
homecare, home monitoring, personal wearable and 
portable devices etc. There are many factors which 
contribute to the health care transformation. Some of 
them are the nature of new diseases and their 
treatments, demographic changes, demand for low 
healthcare services cost, increased availability of 
complex healthcare medical equipments and services 
for remote monitoring, focus on self care increased, 
quality of life and rehabilitation services. Health care 
systems are being developed to provide care and 
support for medical decisions using health 
information networks, health portals, tele health 
services,electronic health records (EHR), personal 
wearable and portable communicable systems 
combined with many other tools and applications in 
order to assist physicians and medical experts in 
disease diagnosis, prevention,treatment, health 
monitoring and management . Patient suffering from 
neurological disorders, such as Alzheimer disease, 
epilepsy, Parkinsons disease, multiple sclerosis and 
other dementias influence, the information flow 
between the patient and doctors is complex and 
challenging. New models for health monitoring 
systems are needed, especially systems that are more 
patient centered, not focused primarily on treatment, 
that assure the continuity of health services, 
screening, rehabilitation and prevention on various 
levels. 
 
V. RELATED WORK 
 
In general different eHealth platforms have been 
released and reported in the for the detection and/or 
monitoring of illnesses or health condition in real 
time , even using Wireless Devises like sensors 
and/or Body Sensor Networks (BSN) . Typically, the 
WD are proposed for data gathering, measuring 
biomedical variables, or obtaining feedbacks from the 
users, either performing local processing or 
requesting Cloud Computing (CC) services . Usually, 
the CC services are responsible for processing and 
storing the sampled data from sensors, as well as the 
model learning, and those  computational greedy 
tasks. Additionally, the CC services also provide the 
presentation layer, in terms of user alarms to the 

patients or medical staff, notifications to the patients 
care takers, or even performing graphics and data 
analytics for further analysis. Concerning the seizure 
detection and monitoring, several approaches have 
been reported . The main data source to do so is the 
EEG, measuring the electrical activity of the brain to 
detect the epileptic seizures. 
 
VI. A PLATFORM FOR MONITORING AND 
SUPERVISING EPILEPTIC PATIENTS 
 
Epilepsy is a chronic neurological disorder for brain 
which is the fourth most common neurological 
disorder which affects people of all ages. There are 
about 65 million people affected all around the world, 
with a high and dramatic impact not only on the 
patients quality of life, but also on the professional 
development and social behaviour; the health system 
budget is highly affected as well. A person is 
diagnosed with epilepsy or brain disorder if they have 
two unprovoked seizures (or one unprovoked seizure 
with the likelihood of more) that were not caused by 
some known and reversible medical condition like 
alcohol withdrawal or extremely low blood sugar. 
The seizures in epilepsy may be related to a brain 
injury or a family tendency, but often the cause is 
completely unknown. The word ”epilepsy” does not 
indicate anything about the cause of the person’s 
seizures or their severity. Many people with epilepsy 
have more than one type of seizure and may have 
other symptoms of neurological problems as well. 
Sometimes EEG (electroencephalogram) testing, 
clinical history, family history, and outlook are 
similar among a group of people with epilepsy. In 
these situations, their condition can be defined as a 
specific epilepsy syndrome. The illness anamnesis 
improves with the existing platforms for patient 
monitoring and weblogs. The main part of these 
platforms has been developed for two different and 
most frequent kinds of epilepsy crisis: the generalized 
tonic-clonic seizures and the typical absence seizures 
[5]. In these two cases, the detection of a seizure can 
be efficiently faced using wearable sensors (WDs) 
including a triaxial accelerometer (ACM) and/or a 
heart rate (HR) sensor: the former type detection has 
been reported , the latter one has been charaecterized 
in [6], and an HR-based detection system has been 
proposed in [7]. 
Another main aspect of the anamnesis process is 
where the data is gathered. The main part of the 
literature deals with constrained spaces, that is, 
research laboratories or hospital rooms [8], or even 
the patients house [9], but without considering the 
normal everyday life [10]. We claim that the data 
should be gathered in everyday life, allowing the 
patient to freely decide what to do and how to do it. 
This is important because, firstly, the data is gathered 
from normal activities performed before and after a 
seizure, and secondly, the analysis and procedures 
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should adapt to this unconstrained world, making the 
whole detection process much more difficult. 
This system proposes a platform for monitoring and 
supervising epileptic patients, focused on voice 
disorder, body movements, facial expression and 
heart beat rate. The proposed system uses sensors that 
allow to detect heart rate of a person using heartbeat 
sensing even if the person is at  home. The sensor is 
then interfaced to a microcontroller that allows 
checking heart rate readings and transmitting them 
over internet. The user may set the high as well as 
low levels of heart beat limit. After setting these 
limits, the system starts monitoring and as soon as 
patient heart beat goes above a certain limit, the 
system sends an alert to the controller which then 
transmits this over the internet and alerts the doctors 
as well as concerned users and the care takers of the 
patient. 
Also the system alerts for lower heartbeats. Whenever 
the user logs on for monitoring, the system also 
displays the live heart rate of the patient. Thus 
concerned ones may monitor heart rate as well get an 
alert of heart attack to the patient. When a seizure 
occurs the heart beat varies . It is not possible to 
predict the seizure whenever it occurs it shows 
different symptoms. Eventhough the symptoms varies 
there will be change in the heartbeate. So the care 
takers of the patient get notified immediately from 
anywhere and the person can be saved on time. 
The e-Health Body Position Sensor monitors five 
different patient positions (standing/sitting, supine, 
prone, left and right).[13] In many cases, it is 
necessary to monitor the body positions and 
movements made because of their relationships to 
diseases. Analyzing movements during sleep also 
helps in determining sleep quality and irregular 
sleeping patterns. The body position sensor could also 
help to detect fainting or falling of people or persons 
who suffere from seizures with disabilities at any 
time anywhere.[14] 
The measurement of human movement (motion 
tracking) has several useful applications in medical, 
and other branches of studies. Such applications 
include fall risk assessment, studying people habits, 
and monitoring the elderly. Wearable trackers are 
becoming increasingly popular for two main reasons. 
They can motivate the user during the daily workout 
to perform more exercise, while providing activity 
measurement information through a smartphone 
without manual calculation. Also, they enable the 
wearer to become aware of the daily distance walked, 
which is very useful to ensure that the user maintains 
sufficient activity in the daily routine to maintain a 
healthy life. In particular, to accurately observe 
motion of the human body, 3-axis accelerometers, 
magnetometers, and gyroscopes sensors obtain data, 
each for a specific purpose. These sensors can be 
used for human activity recognition in the ubiquitous 
computing domain. Gyroscopes and magnetometers 
are auxiliary sensors that can be separately be 

combined with accelerometers to compensate the lack 
of accuracy in obtained data for motion tracking. In 
most cases, the combination of these three sensors 
lead to 9DoF. Using these sensors patients acticities 
can be monitored[16] . 
Many wearable devices have been implemented to 
measure critical elements in healthcare monitoring. 
The majority of these devices are in one lead such as 
electrocardiogram (ECG) and electroencephalogram 
(EEG) measurement, skin temperature, etc. There 
have been recent efforts in wearable devices to 
provide multi-task vital signs measurement. The 
patients vital measures can be measured and it can be 
sent to the android device [17]. 
 
VII. CHALLENGES AND BOTTLENECKS FOR 
MEDICAL IOT 
 
Leading wearable devices based on IoT platforms 
must provide simple, powerful application access to 
IoT devices. Many platforms and structures have 
been proposed by the scientific community, and 
commercial devices are already available for bio-
metric/medical parameter measurement. However, 
there are serious challenges in this way.[22] The 
following are four key capabilities that leading 
platforms must enable: 
Simple and secure connectivity: A good IoT 
platform is expected to provide easy connection of 
devices and perform device management functions in 
three levels of data collection, data transmission to a 
hub, and permanent storage and observation in a 
medical station. These steps must be secured; 
therefore, data encryption is necessary.  
Power consumption: To provide the wearer with 
easy device management and long-term monitoring 
without interruption, power loss is becoming more 
important. This is strictly correlated to the number of 
parameters that are observed, efficient code 
programming, as well as good data packing, 
encryption, and compression.  
Wearability: Wearable devices have been designed 
for various types of bio-medical monitoring to 
assisting users in living long, healthy lives. This point 
is more significant when these devices are intended to 
be worn by elderly users. Therefore, such devices 
must be easy to wear, easy to carry, and comfortable. 
These requirements are fulfilled with a light, small, 
and well-structured device. A wearable device is 
expected to be small and light weight, and should be 
able to be used for a long time.[23] 
Reduced risk in data loss: When data is collected by 
a microcontroller and transmitted to a smartphone or 
cloud storage, there is a possibility of disconnection 
an consequently data loss. This must be reduced as 
much as possible to provide safe health monitoring. It 
may be possible through temporary data saving 
(buffering) in the microcontroller providing a large 
memory. 
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CONCLUSION 
 
This system analyzes the solutions solutions for 
epilepsy or seizure detection and monitoring. The 
majority of the approaches lack several remarkable 
factors: developing ergonomic approaches, 
supporting everyday life, providing economical 
affordable solutions, introducing storage of the 
sampled data and providing intelligent Cloud 
Computing services, introducing real time response, 
or considering multiple services on the MCC size. 
This study addresses the design of an IoT platform 
for the epilepsy seizure detection and monitoring 
considering each of these factors. 
The solution is based on a Wearable Device to be 
located on a wrist connected to a Smartphone, which 
in turns implements different services and has access 
to cloud services as well. The global goal is detecting 
the seizures, storing information from the sensory 
system, generating alarms and notifications, 
performing machine learning techniques on the data 
to learn the best models to detect or to visualize the 
data, sharing data, and providing processed 
information to the medical staff, among others. 
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