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Abstract— An innovative system intended for monitoring of
the elderly and those in emergency situations using a
wearable wireless sensor. This system uses an ultra — low
power system interface with continuous tracking. Heart rate
and Acceleration of the wearer are measured for real — time
monitoring. It can be attached to any accessory worn by the
user in connection with the human body. A microswitch is
embedded in it for a manual interface in case the wearer is
conscious. The device functions intelligently and
unobtrusively at the same time giving the user a peace of
mind that their safety is being monitored.

Key words: ASIC, Rakshak, Safety of Senior Citizens

I. INTRODUCTION

A. Present Situation:

Off late, the development of assistive technologies has
increased in both academic and commercial sectors. With
the constant move towards miniaturization of components,
the production of wearable electronics has seen a
considerable rise which has inturn led research in to the use
of such technology in new directions; devices which were
once dedicated to simple tasks now have less obvious
capabilities due to easily concealed electronics intended to
make the life of the wearer easier or safer. Considerable
research has been carried out on health monitoring and other
areas but very little have been done about safety monitoring.

Il. MOTIVATION

The current assaults against women and the ruthless
murdering of Senior Citizens for money are on the rise and
this is not a healthy trend. Psychologically altering the
minds may not be possible due to which the need for
developing a comprehensive sensor which can monitor
safety has to be developed. Also since in any emergency
situation the attacker tries to cut us off from and outside
contact and hence seizes our mobile phone. Hence the need
to develop a system which can be used exclusive for
monitoring and calling for help in time! Also if wearable it
is an added feature. So Rakshak which is spoken about here
includes all the above features

I1l. PREVIOUS WORKS

As mentioned earlier previous works in this case include
wearable sensors for health monitoring within a specifc
range and such works include:

A. Verity- An Ambient Assissted Living Platform:

This system is intended for monitoring the elderly people
using ultra-low power sensor interface and RF
communication. Verity is a system comprising 2 separate
components: the base station and the direct monitoring
device. The base station is constructed to resemble a mobile
telephone-type device, consisting of multiple modules
intended to perform specific tasks related to the monitoring
process. The direct monitoring device is in turn intended to

be as unobtrusive as a wrist watch and is constructed as
such. As ambient assisted living devices are by their very
nature meant to be inconspicuous, the design of the system
is therefore an important factor when developing a new
product aimed at this market and with Verity modelled as it
is, this remit is satisfied.

B. An Energy-Efficient ASIC For Wireless Body Sensor
Networks in Medical Applications:

An energy-efficient Application-Specific Integrated

Circuit (ASIC) featured with a work-on-demand protocol is
designed for wireless body sensor networks (WBSNS) in
medical applications. Dedicated for ultralow- power
wireless sensor nodes, the ASIC consists of a low-power
microcontroller unit (MCU), a power management unit
(PMU), reconfigurable sensor interfaces communication
ports controlling a wireless transceiver, and an integrated
passive radio-frequency (RF) receiver with energy
harvesting ability. The MCU, together with the PMU,
provides quite flexible communication and power-control
modes for energy efficient operations.

C. Wearable Sensors for Reliable Fall Detection:

Using a small device worn on the waist and a network of
fixed motes in the home environment, we can detect the
occurrence of a fall and the location of the victim. Te goal of
the project is to provide an infrastructure of networked
sensors that supports multiple applications simultaneously.
The sensor network, like ivy, would spread throughout the
environment, whether it is an office space or home, linking
leaves (motes) to the root (base station). In general, the
motes can be divided into two types: 1) Fixed/infrastructure
motes, for example attached alongside the walls and
corridors, and 2) mobile motes, whose geographical position
can change over time.

IV. RAKSHAK

Rakshak is a smart wearable sensor for safety monitoring of

anyone and not limited in scope. Loss of lives due to not
getting help in — time is the major problem focussed here.

Rakshak is a system comprising of a wearable
smart sensor attached to the user. It consists of various
modules to perform specific tasks related to monitoring
process.

The various modules used include the Sensor
module, The communication module , processor module and
the power supply module.The Sensor module comprises of
the Heart Rate Sensor Accelerometer, The Communication
module comprises of a GSM Modem and a GPS Tracking
system. The Power Supply module consists of various
passive components for rectification and filtering and gives
the required power to the module.The processor module
integrates the entire unit and helps in creating an intelligent
automatic system

In case-1 the wearable sensor senses any abnormal
jerks caused by a sudden movement (usually in case of
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assaults) or accelerating of heart rate and such conditions. It
then produces an alarm which if fake /hoax has to be turned
off by the user immediately. In case of a genuine mishap,
the alarm automatically turns off after the stipulated time of
20 seconds and the inbuilt microcontroller then sends a
message using the GSM modem containing the GPS
coordinates of the victim to the nearby Police Station and
also to the pre-specified emergency numbers and can also
raise alarm at the control rooms. The same wearable sensor
can also be used to monitor old aged people in case of any
domestic accidents.

In case - Il when the user is conscious and can
reach the button such as cardiac arrests and any domestic
mishaps (falling etc.), the person can press a micro switch
embedded in the wearable sensor which immediately using
the in-built GSM modem passes on the message to relatives,
neighbors and the nearby hospital. Thus an action can be
taken in time to prevent debacles. The hence proposed
product — Rakshak will definitely be of immense help in
such emergencies. Rakshak can be used in any emergency
situations and by anyone.

A. Case Studies:

1) Woman Safety:

On 16th December 2012, Nirbhaya* was travelling home
with her male companion when the gruesome incident that
shook the nation took place! Her phone was snhatched. Her
companion beaten up badly. She was brutally assaulted and
injured.. Battling for her life in various hospitals, she finally
breathed her last on 29,December 2012.

2) If Nirbhaya* had possessed Rakshak?

Nirbhaya* is returning home.. Suddenly out of nowhere a
gang of men appear and beat up her friend.. She realizes she
is in grave danger. She immediately reaches for her safety
button in the Rakshak she is wearing.. The Global
Positioning system tracks her coordinates which are now
collected and immediately sent with a message to the Police
Station and her close relatives in this case — her dad.. The
people immediately rush to the spot, save the victims and
the incident isaverted!

B. Safety of Senior Citizens:

A 70 Year old — Vijay Kumar is alone at home watching
T.V. Suddenly three men enter his house, lock the door, tie
him up , gag him and stab him. They then ransack the entire
house and leave him the same way.. Vijay slowly and
steadily loses oxygen supply and blood and unable to
breathe is asphyxiated to death! Cold — Blooded Murder for
mere money!

1) How Would Have Rakshak Saved His Life?

Vijay is alone at home watching TV when suddenly three
men break open and begin to tie him up him and gag him.
Fighting the various assaults and trying to fight back,
Vijay’s heart beat rate shoots up and he hears the shrill
alarm of Rakshak — the smart safety sensor his daughter
bought him to wear.. He then slowly stops putting up a fight
as he knows help is on his way. The message that he is in
danger immediately goes to his daughter who lives nearby
and also the Police Station.. People immediately arrive on
the spot and again Rakshak saves the day!

C. Other Emergencies:

Rajesh Kapoor a successful businessman leads a stressful
life! One day he is very busy working on his project when
suddenly he experiences shooting pains in his left arm.
Ignoring the pains he continues working when suddenly
after a few minutes he grabs his chest and falls of his chair .
A classic case of Cardiac Arrest. He is then rushed to the
hospital where he is declared “dead”. Loss of a valuable life
due to negligence!

1) Would Rakshak have saved Ram’s life?

Yes! Definitely. Rajesh is in his office working on a project
when suddenly he experiences shooting pains in his left
arm.. Following which Rakshak- a smart safety sensor he is
wearing begins to beep. He then realizes he is having a heart
attack/arrest and immediately calls for help!

The main objectives hence include

1) To safeguard women and prevent atrocities against
them.

2) To monitor the old age people who are
technologically impaired and are unaware about
the usage of mobile phones or telephone.

3) To save people in time who are conscious but are
in danger.

4) To prevent deaths due to negligence and lack of
help —in —time.
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Fig. 1: Block Diagram

VI. COMPONENTS USED

The various modules used here are 1) Sensor module 2)
Controller module 3) Communication module 4) Power
Supply module. In these the main components The sensor
module  comprises  mainly of vibration  sensor
(Accelerometer) and Heartrate sensor.The output of the
accelerometer is the analog voltage propotional to the
acceleration experienced by the transducer. MMA2202D is
the accelerometer used here. This sensor can measure
acceleration in the range of +/-50g. The supply voltage is 5V
dc. The analog output from the accelerometer is given to the
ADC input. The operating input voltage of Heart rate sensor
is 5V.The heart beat rate sensor output is in the form of
square wave in the range between 0-5V. The sensor consist
of an IR module coupled with a semiconductor chip.

The communication module comprises of GSM
modem and GPS receiver. The crucial part of the project is
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the GPS Receiver which will sense the current location of
the victim and immediately transfer their position
cooordinates.The GPS Receiver used here is RASTA —
634R. It operates in a +5 V Range and hence does not need
a special interfacing circuit. The GSM modem can directly
be connected to a microcontroller or through a interface
circuit to a computer.lt is capable of both SMS and voice
calls also.lIt Internally has a SIM card tray/slot for inserting
the SIM card to use a specific service provides network.

The controller module comprises of PIC
mircocontroller. PIC18LF45K22 microcontroller used in the
project. The controller has peripheral features like inbuilt
ADC, required to get the signals from the various sensors.
Maximum clock frequency is 20MHz and hence faster than
8051.Based on RISC and Harvard architecture and hence
even more faster. Embedded C is used for programming the
microcontroller.

A. Software:

The software we use here are:

— MPLAB IDE - For controller programming

— OrCAD - For circuit design

— Eagle — For PCB design
OrCAD is an EDA (electronic design automation) software
that combines different tools for various stages of a
electronic circuit design. OrCAD has a tools schematic
design, PCB design and also simulation tools when the
simulation models are available. One of the tools in OrCAD
is called Capture. OrCAD Capture is used for schematic
design or circuit design. Before a PCB can be physically
fabricated it ha be designed to decide where all the
components will be placed and arranged and how the PCB
traces will connect the different components. This process is
called PCB design. There are different software available
that can be used for PCB design. EAGLE (Easily Applicable
Graphical Layout Editor) is one such software created by the
company called CADSOFT.

B. Image of Rakshak:
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Fig. 2: Rakshak
C. MMA2202d Connection Diagram:
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Fig. 3: MMA2202D Connection Diagram

D. RASTA-634R:

Fig. 4: RASTA-634R

VII. FUTURE SCOPE

Personalized products could be made which program the
blood groups into the controller so that incase of loss of
blood, a message can be sent to the blood banks..

A camera could be attached so that a series of
pictures could be shot and sent to the receiver to give them
an idea of what action has to be taken! However such a
camera which can shoot automatic images is still under
development.
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