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Abstract- Healthcare Technologies are slowly penetrating into 

our daily lives, these technologies are acting as substitutes to 

the traditional devices by providing intelligence. Healthcare 

devices are used to assist people suffering with various health 

ailments, however the most interesting thing would be on how 

they would assist older and people with disabilities. Fall event 

is one of the most critical factors which impacts the life of 

older people with health issues. Injuries associated with falls 

can result in physical damages like bone fractures, animal 
tissue lesions and heart attack. A fall has dramatic 

psychological consequences as it drastically reduces the 

independence of affected people. Aid technology with 

wireless sensors has reached a high level of maturity, hence 

these devices are currently being deployed in homes/nursing 

homes for managing people’s health.  

In this project, increased fall detection system is planned for 

observing older personswith the help of sensible sensors worn 

on the body and operating through client home networks. The 

device contains pulse sensor, and ECG sensor. The output 

values from this device are measured by a microcontroller 
unit(MCU) and transmitted to the computer through the 

cloud(Wi-Fi). The computer receives the values and stores 

them into the info base. If any of the output values exceed the 

limit it'll indicate the corresponding person who can take 

timely action. 
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I. INTRODUCTION 

In the present world healthcare is considered as a burden for 

the aging population mainly due to the increased healthcare 
cost and the necessity of continuous human intervention for 

taking care of patients suffering with chronic diseases. These 

challenges made researchers to actively seek for new 

technologies which can improve patient care at affordable 

costs. Additionally the focus is on early detection of health 

issues which can reduce the chances of chronic diseases. The 

futuristic though is to build a longer term robust aid system 

which can be preventive, predictive, customized, pervasive, 

democratic, patient-centered, and precise. Health information 

which was acquired, processed and transmitted to storage 

systems will act as a key knowledge source for patient 

profiling and to prescribe proper medical services. This paper 

focuses solely on sensing technologies and reviews the newest 

developments in sensing and wearable devices for continuous 

health monitoring and accessing of patient data at the comfort 

of their home. 

This invention relates usually to strategies and systems for 

observing aged people suffering with chronic diseases.This 

invention also stresses on the ability and scalability of modern 

medical devices as they can provide support for contemporary 
medication. Modern devices enable the measurement of 

various parameters like pressure level and bodytemperature. 

These devices are used in X-Ray, ultrasound imaging, 

administration of blood vessel, and for monitoring of 

important life support functions. However, at present, every 

device is used for a specific functionality in isolation and its 

quiet cumbersome to assemble multiple devices to build a 

holistic and practical healthcare device to enhance patient 

care. 

To address this issue IEEEis developing 2 new point-of-care 

medical device standards. IEEE P1073.2.2.0—Health 
Informatics—Point-of-Care Medical Device 

Communication—Application Profile—Association 

management Function—will offer for the institution, 

unharness associate degreed disconnection of an association 

between a medical device agent and a system acting as a 

manager. In medical device communications, manager 

systems indicate a collection of desired capabilities once 

requesting associate degree association. Agent systems 

respond by stating the capabilities they support across the 

affiliation. Once associate degree association is established, 

mechanisms should be in situ to interrupt the link. IEEE 
P1073.2.2.0 is documented by alternative application-profile 

mode standards inside the ISO/IEEE 11073 family. The 

second standards project, IEEE P1073.2.2.1—Health 

Informatics—Point-Of-Care Medical Device 

Communication—Application Profile—Polling Mode—will 

outline a technique for retrieving application knowledge with 

medical devices that communicate through polling protocols. 

IEEE P1073.2.2.1 can modify “plug-and-play” ability for easy 

medical devices that use for management systems to question 

devices for all data to be communicated. 
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There is a transparent trend that the devices have become 

smaller, lighter, less obtrusive and easier to wear. Though 

physiological measurement devices are widely utilized in 

clinical settings for several years, some distinctive options of 

unassertive and wearable devices as a result of the recent 

advances in sensing, networking and knowledge fusion have 
remodeled the means that they were utilized in. First, with 

their wireless property along with the wide obtainable 

infrastructure, the devices will offer period of time data and 

facilitate timely remote intervention to acute events like 

stroke, encephalopathy and heart failure, significantly in rural 

or otherwise underserved areas wherever professional 

treatment is also out of stock. Additionally, for healthy 

population, unassertive and wearable observance will offer 

elaborate data relating to their health and fitness, e.g., via 

mobile or versatile displays, specified they will closely track 

their welfare, which is able to not solely promote active and 

healthy style, however conjointly permit detection of associate 
degree health risk and facilitate the implementation of 

preventive measures at an earlier stage. The objectives of this 

paper area unit is to produce a summary of unassertive sensing 

and wearable systems with specifically specialize in rising 

technologies, and to conjointly spot the key challenges 

associated in this space of analysis. Medical knowledge 

employing a initial medical knowledge assortment appliance 

coupled to a network, the primary appliance transmission 

knowledge conformist to associate degree practical format, 

whereby the medical knowledge is transmitted employing an 

initial wireless protocol; translating the medical knowledge to 
a format compatible with a second appliance and causation the 

translated medical knowledge to the second appliance 

exploitation one among the primary protocol and a second 

wireless protocol, and storing knowledge for every individual 

in accordance with the practical format. 

 

II. EXISTING SYSTEM 

A person performs daily activities at regular interval of time. 

This implies that the person is mentally and physically fit and 

leading a regular life. This tells us that the overall well-being 

of the person is at a certain standard. If there is decline or 

change in the regular activity, then the wellness of the person 
is not in the normal state.Elderly people desire to lead an 

independent lifestyle, but at old age, people become prone to 

different accidents, so living alone has high risks and these 

risks are recurrent. 

There is an increased focus of research especially in the area 

of systems for monitoring the physical activities of an elderly 

person who are living alone. In recent times the focus of the 

research to help the elderly even before any unforeseen 

situation occurs has gained lot of traction. 

Proposed System 

An intelligent home monitoring system based on wireless 
sensors network has been designed and developed to monitor 

and evaluate the well-being of the elderly people who are 

living alone in a home environment. The physical wellbeing of 

an elderly person can be evaluated for forecasting unsafe 

situations during the monitoring of their regular activities. The 

system that is developed is robust, intelligent and does not 

intrude the privacy of the person as it will not use any 
camera.Based on a survey among elderly we find that it has a 

huge acceptability to be used at home due to non-use based 

sensors. The intelligent software, along with the electronic 

system, can monitor the usage of different household 

appliances and recognize the activities to determine the well-

being of the elderly. 

 

III. ARCHITECTURE AND WORKING THEORY 

 

 

 

 

 

 

        Fig.1: Hardware Block Diagram 

MONITORING SECTION: 

The overall structure of the system consists of two important 

modules: i) Wireless Sensor Network (WSN) with WI-FI 

modules and ii) Intelligent health monitoring software system 

to collect sensor data and perform data analysis. Exploration 

of the sensor data involves measuring the wellness and 

detecting behavioral changes of an elderly. Fig.1 depicts the 

block diagram of the wellness measurement system.  Block 
diagram of Computer Based Wellness Measurement system A. 

Design of the Sensing Units: The WSN setup used for 

monitoring smart home consists of fabricated electrical 

sensing units. These are installed at an elderly home to 

monitor their daily activity and behavior in terms of object 

usages and the effective execution of various processes. The 

electrical sensing units are connected to various household 

appliancesin this proposed system. In this health monitoring 

platform these electrical sensing devices ultimately result in 

giving an alert message to caring persons or hospitals by using 

WiFi technology.  

There is a clear trend that the devices are getting smaller, 
lighter, and less obtrusive and more comfortable to wear. The 

use of devices which have the ability to measure physiological 

parameters of patients in clinical settings is quite common for 

many years, however unique features like wearable 

components and unobtrusiveness as a result of advances in 

networking, sensing and data transmission have moved these 

devices to the next level.Wireless technology and the network 
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infrastructure have made real time transmission of information 

a reality facilitating timely access to medical help in case of 

emergency events like heart attack and epilepsy. This feature 

is quite important in situations where the elderly person 

resides in rural and remote areas where getting treatment on a 

regular basis is expensive and not feasible. With the help of 
the wifi technology the devices can transmit the data collected 

using wearable sensors via computers or smart devices and 

project them on screens kept at health care centers which are 

under continuous monitoring.  

These devices also help in detection of any health risk and 

facilitate the implementation of preventive measures at an 

earlier stage. The objective and key focus of this paper is on 

wearable systems and unobtrusive sensing devices which 

embed emerging technologies and also to identify the key 

challenges in this field of research. Medical datawhich is quite 

crucial in the process of providing efficient medical services to 

elderly people is collected using an appliance which is coupled 
to a network. The appliance which collects the data converts it 

into an interoperable format for transmitting it using wireless 

protocol. 

IV. HARDWAREMODULES USED 

Raspberry Pi Core Module 

The core module of the system is realized using a Raspberry 

Pi 3 board; it’s a $ 35 bare-bones computer designed and 
developed by the Raspberry Pi Foundation, the Pi 3 features a 

BCM 2837 System-on-Chip which includes a Quad-Core 64-

Bit ARM Cortex A-53 CPU clocked at 1.2 GHz MHz paired 

with 1 GB of RAM. The module has a Video Care IV GPU 

which can be used for graphical processing applications, it 

also has 40 GPIO (General Purpose Input Output) pins for 

interfacing with the Pi with other electronic circuits, and these 

pins also act as interface to the door lock module and four 

USB ports for connecting peripherals. 

The Raspberry Pi is designed to run various Linux based 

operating systems and has Raspbian as itsofficial operating 

system and Python as its official programming language. 

 
Fig.2: Raspberry Pi 3 Module 

Pulse Sensor 

There are various uses of heart rate data in our daily life; it 

could be used for designing a daily exercise routine or to study 

the anxiety levels of your body. It can be used for more fancy 

purposes like to make your shirt blink to replicate your heart 

beat and so on. In the past it was technically difficult to 
measure and display the heart rate or to use the heart rate 

output for various purposes, but now with the Pulse Sensor 

Amped things have become much easier. 

 
Fig.3: Pulse Sensor Cables 

The Pulse Sensor Amped is a simple plug and play devise 

which can be used to sense heart rate. This devise can be 

plugged into electronic objects to build a holistic interactive 

electronic devise which can read the heart rate and provide 

meaningful results. It has enabled wide groups of people 

starting from students to mobile app developers to build 
exciting projects by reading the heart rate of a person. The 

Pulse Sensor Amped is basically a combination of optical 

heart rate sensor and amplifier with a noise cancellation 

circuit. It can provide reliable information about heart rate at a 

fast rate. Its lower power consumption at 4mA and 5 V makes 

it an idle choice for mobile applications. 

 
   Fig.4: Pulse Sensor 

The usage of Pulse Sensor is so simple and easy for any user, 

once you clip it to your earlobe or your hand and connect it to 

a 3 to 5 Volt micro controller you can easily hear the heart 

rate. The 24 inch cable connected to the Pulse Sensor 

terminates with standard male headers so it doesn’t need any 
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soldering. The code written for the micro controller will 

project the heart beat as a sketched output for visual display. 

Let’s get started with Pulse Sensor Anatomy 

A look at the front side of the Pulse Sensor will show you a 

Heart Logo, this side of the device gets in contact with the 

skin of the user. The small round hole on the front side of the 
Pulse Sensor is where you can see the LED shining from the 

back. A square shaped ambient light sensor is placed just 

below the LED to adjust screen brightness for different light 

conditions. The ambient light sensor is similar to the one used 

in laptops, cell phones and tablets. The main LED shines light 

into the fingertip or earlobe, or other capillary tissue, and 

sensor reads the amount of light that bounces back. The rest of 

the parts required for the device are placed on the other side of 

the sensor so that they do not obstruct the sensor from the 

front. The LED used for the device is a reverse mount LED. 

 RED wire = +3V to +5V 

 BLACK wire = GND 

 PURPLE wire = Signal  

The Pulse sensor which is connected to a Microcontroller or to 

an electronic board should be protected properly so that the 

circuit is not exposed. This will enable reliable heart beat 

signal output. Now the sensor is ready for operating.  

ECG Sensor 
In order to measure the electrical activity of the heart, AD8232 

Spark Fun Single Lead Heart Rate Monitor is used, this is a 

cost effective monitor. The electrical activity can be produced 

as an analog output and can also be projected as an 

Electrocardiogram (ECG). The Lead Heart Rate Monitor acts 
as an output amplifier enabling clear signal display between 

PR and QT intervals easily. Typically AD8232 is used as an 

integrated signal conditioning block for Bio potential 

measurement applications and Electrocardiogram, its main 

purpose is to extract the output by filtering small Bio potential 

signals in the presence of noisy conditions and to amplify it. 

Generally the noise can arise from the motion or remote 

electrode placement in the monitor.The AD8232 Heart Rate 

Monitor facilitates nine connections from the integrated circuit 

so that pins, connectors and wires can be soldered easily into 

the monitor. The pins essential for operating the AD8232 
Heart Rate Monitor with Arduino or other development board 

are LO+, SDN, LO-, GND, OUTPUT and 3.3V. Any custom 

sensors can be attached to the RA (Right Arm), LA (Left 

Arm), and RL (Right Leg) pins present on the board. In order 

to pulsate the rhythm of the heart beat LED light will be used. 

Other required equipment for the heart monitoring is Sensor 

Cable and Biomedical Sensor Pads. 

 

 

 

V. RESULT ANDCONCLUSION 

Results 

 
Fig.5: Hardware kit with components 

 
Fig.6: Output values of ECG and BPM 

 
Fig.7: Results of ECG Monitoring 

Conclusion 

We presented an interactive embedded measurement of daily 

activities through usage of household appliances sensor data. 
Predicting the behavior of an elderly person was based on past 

sensor activity durations. Combination of sensing system with 

time series data processing enabled us to measure how well an 

elderly person is able to perform their daily activities in real-

time. So far, the forecasting process was able to rightly 

measure the wellness indices related to use of non-electrical 

appliances. Hence, some of the basic elderly daily activities 

such as sleeping, toileting, dining and relaxing are rightly 

assessed care takers and hospitals by the wellness 

measurement system., most of the electrical appliances usage 
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durations are predefined; validation for activities such as 

preparing food is limited. However, additional data processing 

method such as sensor sequence activity pattern analysis was 

able to rightly measure the occurrences of activities such as 

preparing breakfast, lunch, dinner and snacks. The next step 

will be to devise a robust forecasting method including 
outliers in the wellness of old and ill people measurement and 

alerting system. 
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