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Abstract— This research work aims to propose and
implement a Smart Jacket for the soldiers posted at high
altitudes like Siachen Glaciers, Kargil, Leh etc. Smart Jacket
is a tech controlled jacket which automatically gets heated by
sensing the body temperature. If the temperature is below
body temperature it will start to heat the jacket and stops
heating when required temperature is gained. Soldiers can
also control the heating process by their convenience using
button. Heating pads installed in jacket is powered up with
rechargeable batteries. To power up the battery we are
installing piezoelectric sensor in the shoes, so that footsteps
will generate power. We are adding GPS system to the jacket
to keep track on the soldiers. Smart Jacket is a low cost,
energy efficient and light weight jacket.
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. INTRODUCTION

The Indian soldiers serving at high height face physical issues
due to cruel ecological conditions and medical problems like
weight reduction, memory loss. Alongside this, they have to
wear. substantial battle dresses. Soldiers posted in such cold
zones have three-layered Extreme Cold Weather Clothing
System and each set expenses over Rs.35, 000. India spends
around Rs. 800 Crore yearly in the import of Extreme Cold
Weather Clothing System.

Also, ‘soldiers have to face avalanche problem, as
per official data, about 800 avalanches take place every year
in Siachen, causing several army casualties. If the avalanches
are big then soldiers and even equipment get buried. At that
moment, there is no time to save them. After the avalanche is
over, they have to quickly dig out to save soldiers but it’s
tough to find because the temperature quickly freezes the
snow and makes it hard. The second avalanche is also an
immediate risk. That is why several of our soldiers died due
to avalanche.

To resolve such problems our idea is to replace the
heavy battle dresses with a lightweight, cost and energy
efficient, smart jacket.

Smart Jacket is a tech controlled jacket which is an
loT application. It is controlled by the Arduino UNO [1].
Smart Jacket is implemented by fabricating nichrome wired
heating pads on a normal jacket along with temperature
sensor LM35. [2]The LM35 senses the body temperature. If
the temperature is below body temperature, the heating pad
will start to heat the jacket automatically and stops heating
when the required temperature is gained. Soldiers can also
operate the switching of the heater by their convenience.

Arduino and heating pads are powered up using
rechargeable batteries which can work in extremely cold
weather up to -50° C.

Piezoelectric transducer is installed in the shoes so
that footsteps will generate power to recharge batteries [3].
This procedure will help to conserve energy and to use the
energy from footstep to recharge batteries.

We are adding GPS and GSM system to the jacket
to keep track of the soldiers [4, 5]. As the avalanche problems
occur, the management placed at the base station will get the
location of the soldiers immediately through GSM in the form
of messages and maps links. So, it will be easy for them to
relocate the buried ones.

Il. IMPLEMENTATION
The flow diagram of implementation can be given as follows:
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Figl: Flow diagram of implementation
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Fig2: Block diagram
Arduino UNO 1.8.5 IDE and embedded system are used for
executing this project. Arduino is acting here as a small
microcontroller which supports embedded C language and
works at 5V, 1A. It is taking analog input through analog pin
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AQ. [6] To regulate the voltage 1C 7805 is used, which gives
an output 5V.

The first step is to power on the power cell. It
triggers on the all hardware components except relay module
which is further connected with heating pads.

The power cell provides the power to various
components through its 4 output USB ports at rated power as
follows.

O/P portl: 5V, 2A.
O/P port2: 3.3V, 1A
O/P port3: 5V, 1A
O/P portd: 5V, 2A.

Fig3: Power cell connected to all devices

The jacket consists of heating pads rated as 9V, 1A
and it is connected to the relay along with temperature sensor
LM35 which is connected to the digital 2 pin of the Arduino.
Based on temperature range programmed in Arduino pin 2 is
getting high or low. The temperature sensor senses the
temperature inside the jacket if it reaches less than 25°C, it
automatically triggers the relays which switch on the heating
process. When the temperature reaches 45°C it automatically
cools down and again this process continues. Soldiers can
also control the operation of heating i.e. turning on and off
the heater manually.

Fig4: Temperature sensor controlling heating pad

GPS system is installed in the jacket so that locations
of the soldiers will be known to the base station via GSM.
Arduino, send the signal to the GPS module to acquire the
current location of the person. Arduino is already having

preprogrammed number to which the location of the user is
sent through GSM module.

Fig5: GPS and GSM connected to Arduino
If any soldier stuck into trouble like an avalanche,
he can be relocated immediately; it sends the exact location
in the form of message given map links. The location of the
user reaches to the emergency department and rescues system
works effectively.

Unnamed location
Mailoor, Bidar, Karnataka 58540

,

Fig6: Location Obtained

The power cell is charged by power obtained from
piezoelectric transducer which is present in the shoes of the
Jawan. This power is input to the Villard cascade which gives
the higher DC and it is followed by the voltage regulator
which gives 5V, 2A output, given to the power cell to be
charged. Here, we are using only 2 stage multiplier circuit.
To regulate the voltage IC 78S05 is used, which gives an
output 5V, 2A. Voltage multiplier called Villard multiplier is
used to convert low AC input voltage to a high voltage.
Multiplier circuit for two stages is given as:

e\

Fig7: Voltage booster
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The best part of the project is there is no tension of recharging
the batteries frequently. The smart jacket is connected to a
piezoelectric sensor which is installed in the shoes of the
soldiers so that any movement or exercise performed by
soldiers will help the batteries to charge. Since the
piezoelectric sensor converts the mechanical force into
electrical energy. So this method will conserve energy and
keep the batteries charged.

Fig8: Power generation by foot steps

IV. RESULT

This is the final prototype of smart jacket, which is low in
cost, easy to operate and energy efficient.

E

Fig9: Smrtjacket

V. CONCLUSION

The problems faced by the soldiers posted at extreme cold
areas are needed to be considered and thus a small step is
taken by us to help them in such conditions. The smart jacket
will keep them warm, protected using a lightweight, cost-
efficient jacket. We have tried to reduce the weight and not to
make the jacket bulky. In the future, the Arduino UNO and
other devices used in this jacket can be fabricated as a chip
and make this jacket more cost-efficient, lightweight and
energy efficient.
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