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Abstract:- The aim of the project is to come up with a
Remote Health Monitoring System and Home Automation
System that can be made with locally available sensors with a
view to make it affordable. Hence the proposed architecture
collects the sensor data through ARM7 microcontroller and
the data is displayed through the website that helps Doctors or
the guardian to assess the condition of the patient and it
enables the doctor or the guardian to control the Home
automation system.

The first part being, detection of patient’s vitals using sensors,
second for sending data to server and the last part was
providing the detected data for remote viewing. Remote
viewing of the data enables a doctor or guardian to monitor a
patient’s health progress away from hospital premises. Thus,
with the use of sensors, we can reduce human errors as well as
the occupied space in the room is also reduced due to the size
of the system.
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1. INTRODUCTION

Internet-connected devices are acquiring vast potential as it
pushes our daily life forward towards automation, and the
rapid drop in price for typical components allows people to
innovate new products. It is the combination of embedded
systems, sensors, software and this can be also referred to as
internet of everything. As health is one of the most important
issues nowadays. At the same time, the internet is now easily
available for mobile technologies, which makes remote
observance in everything more popular. When a patient gets
admitted to a hospital or in other location under observation
of medical assistant, the relatives of the patients are anxious
about his/her health situation throughout all the time. The
combination of ARM Microcontroller has solved this
situation by a new innovative technology in healthcare
system through which it is also possible to monitor the
health condition of the patient remotely. ARM
Microcontroller is a platform which offers a complete
environment on a tiny platform at a very low cost, and italso
permits interfacing services and actuators through the
general-purpose [/0 pins. In this proposed system, patient's
ECG, Pulse rate, room body temperature, body movement
and home automation appliances are measured. Instant
conveyance of the health information of the patient to the
relatives will make the hospital management more
responsible and liable for their works. Hospital management

typically uses huge machines to measure the health data of
the patients. On the other hand, we can be able to measure
the health data using e-Health Sensor Platform in ARM
Microcontroller. This might be employed in the hospitals yet
as home. Moreover, it will additionally decrease the cost of
health observance and the space of the room. We have tried
to develop a health monitoring system to acquire the data
and share the information with the health units and relatives
by remotely monitoring through the internet. To do this,
Advanced RISC Machines, ARM7 TDMI LPC 2148
Microcontroller collects the health data of the patients from
the sensors and it is displayed on the website. For the
security and safety issues, a role-based user authentication
system is also available in the system to access the
information.
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Fig 1: Block diagram

2.1 Power Supply

This section is meant for supplying Power to all the sections
mentioned above. It basically consists of a Transformer to
step down the 230V ac to 9V ac followed by diodes. Here
diodes are used to rectify the ac to dc. After rectification, the
obtained rippled dc is filtered using a capacitor Filter. A
positive voltage regulator is used to regulate the obtained dc
voltage.

2.2 ARM7TDMI

ARM is a family of instruction set architectures for computer
processors based on a reduced instruction set computing
(RISC) architecture developed by British company ARM
Holdings. A RISC-based computer design approach means
ARM processors require significantly fewer transistors than
typical processors in average computers. This approach
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reduces costs, heat and power use. A simpler design
facilitates more efficient multi-core CPUs and higher core
counts at lower cost, providing higher processing power and
improved energy efficiency for servers and supercomputers.
The ARM7TDMI processor has two instruction sets, 32-bit
ARM instruction set and 16-bit Thumb instruction set.

The ARM7TDMI processor is an implementation of the
ARMVAT architecture.
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Fig 2: ARM7TDMI (LPC2148)
2.3 Liquid-crystal display

Liquid crystal displays (LCDs) have materials, which
combine the properties of both liquids and crystals. Rather
than having a melting point, they have a temperature range
within which the molecules are almost as mobile as they
would be in aliquid, but are grouped together in an ordered
form similar to a crystal. It is a flat panel display, electronic
visual display that uses the light modulation properties of
liquid crystals. Liquid crystals do not emit light directly.
LCDs are available to display arbitrary images or fixed
images which can be displayed or hidden, such as preset
words, digits, and 7-segment displays as in a digital clock.

2.4 MEMS

MicroElectroMechanical Systems (MEMS) is the integration
of mechanical elements, sensors, actuators, and electronics
on a common silicon substrate through microfabrication
technology. While the electronics are fabricated using
integrated circuit (IC) process sequences (e.g., CMOS,
Bipolar, or BICMOS processes), the micromechanical
components are  fabricated using  compatible
"micromachining" processes that selectively etch away parts
of the silicon wafer or add new structural layers to form the
mechanical and electromechanical devices. MEMS promises
to revolutionize nearly every product category by bringing
together silicon-based microelectronics with
micromachining technology, making possible the realization
of complete systems-on-a-chip. MEMS is an enabling
technology allowing the development of smart products,
augmenting the computational ability of microelectronics
with the perception and control capabilities of micro sensors
and micro actuators and expanding the space of possible
designs and applications.
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Fig 3: MEMS IC
2.5 Pulse sensor

Pulse sensor is also called as Heart Beat Sensor. This heart
beat sensor is designed to give digital output of heat beat
when a finger is placed inside it. When the heart detector is
working, the top-most LED flashes in unison with each
heartbeat. This digital output can be connected to
microcontroller directly to measure the Beats Per Minute
(BPM) rate. It works on the principle of light modulation by
blood flow through finger at each pulse.

2.6 THERMISTOR

The word thermistor is an acronym for thermal resistor, i.e.,
a temperature sensitive resistor. It is used to detect very
small changes in temperature. The variation in temperature
is reflected through appreciable variation of the resistance of
the device. Thermistors with both negative-temperature-
coefficients (NTC) and positive temperature coefficient
(PTC) are available, but NTC thermistors are more common.
The negative-temperature coefficient means that the
resistance increases with the increase in temperature.

LM35

— GND - Ground

Vout - Output

Ve-Supply Voltage

Fig4: Pin Configuration of LM35
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2.7 GSM

Global System for Mobile Communication (GSM) is a set of
ETSI standards specifying the infrastructure for a digital
cellular service.

The network is structured into a number of discrete
sections:

e Base Station Subsystem - the base stations and their
controllers explained

e Network and Switching Subsystem - the part of the
network most similar to a fixed network, sometimes
just called the "core network"

GSM was intended to be a secure wireless system. It has
considered the user authentication using a pre-shared key
and challenge-response, and over-the-air encryption.
However, GSM is vulnerable to different class of attacks, each
of them aiming a different part of the network.
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Fig 5: SIM80OL GSM / GRPS module
2.8 DC fans

DC technology has become much more sophisticated in
recent years, and it can now be applied to both residential
and industrial ceiling fans. DC fans have motors that rely on
permanent, built-in magnets in order to attract and repel a
rotor around an axis joined with invertors. DC technology is
much newer than AC technology, which means there are
fewer options available.

3. CONCLUSION

In this paper, we have successfully proposed a remote health
monitoring system and home automation system by offering
alarm notification. It could reduce the human error. The
most important feature in this system is that the health
condition of the patient could be monitored from the home
as well and necessary action could be taken during semi-
major ailment. The probability of human error while
acquiring the data could be effectively reduced as sensors
are used for health data measurement. The proposed system
would also provide automatic appliance control which
makes the environment comfortable for the patient. Another
beneficial part is the alert notification to the respective
authority of the patient, and health data monitoring through
the website which allows performing their regular task.

4. REFERENCES

[1] Jayeeta Sahal, Arnab Kumar Saha2Z, Aiswarya
Chatterjee3, Suyash Agrawal2, Ankita Saha4, Avirup
Kar2 , Himadri Nath Sahal Advanced IOT Based
Combined Remote Health Monitoring, Home Automation
and Alarm System, 2018 IEEE 8th Annual Computing
and Communication Workshop and Conference (CCWC)

[2] Freddy Jimenez, Romina Torres; Buildingan IoT - aware
healthcare monitoring system, 2015 34th International
Conference of the Chilean Computer Science Society
(scca)

[3] He, D.; Chan,S.; Guizani, M.; Yang, H.; Zhou, B. Secure and
distributed data discovery and dissemination in wireless
sensor networks. IEEE Trans. Parallel Distrib. Syst.
2015, 26,1129-1139.

[4] Ghayvat, H.; Liu, ].; Mukhopadhyay, S.C.; Gui, X. Wellness
sensor networks: A proposal and implementation for
smart home for assisted living. [EEE Sens. ]. 2015, 15,
7341-7348.

[5] Poon, C.C.Y,; Zhang, Y.T.; Bao, S.D. A novel biometrics
method to secure wireless body area sensor networks
for telemedicine and m-health. IEEE Commun. Mag.
2006, 44, 73-81.

[6] Mandal, S.; Chaki, R. A secure encryption logic for
communication in wireless sensor networks. Int.
J.Cryptogr. Inf. Secur. 2012, 2, 78-82.

[7] A M. Khan, Y.-K. Lee, S. Lee, and T.-S. Kim,
“Accelerometers position independent physical activity
recognition system for long-term activity monitoring in
the elderly,” Medical & Biological Engineering &
Computing, vol. 48, no. 12, pp. 1271-1279, 2010.

[8] Rashidi, P.; Cook, D.J. Com: A method for mining and
monitoring human activity patterns in home-based
health monitoring systems. ACM Trans. Intell. Syst.
Technol. 2013, 4, 64. [CrossRef]

AUTHOR DETAILS

(GUIDE)

Name: S. Haroon Rasheed
Qualification: M. Tech
Designation: Assistant Professor

© 2019,IRJET | ImpactFactor value: 7.211

ISO 9001:2008 Certified Journal | Page 1477



‘,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
:’ii:]r.:f Volume: 06 Issue: 02 | Feb 2019 www.irjet.net p-ISSN: 2395-0072

(STUDENT)

Name: G Vishnu Vardhan Reddy
Qualification: M.TECH - Embedded
Systems (pursuing)

© 2019,IRJET | ImpactFactorvalue:7.211 | 1S09001:2008 Certified Journal | Page 1478



