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Abstract 
 
In present day scenario we encounter numerous cases of two wheeler 
road accidents leading to death. The main reason being severe head 
injuries. Despite of the fact that helmets are available everywhere, 
people are not wearing them for protection. In this regard, and infer 
that people abandon use of helmet primarily due to inconvenience 
caused by excess heat generated inside it. In this paper we present the 
design of the prototype we upgraded the helmet with Peltier module 
and GPS. With inventory included in helmet, comfortable temperature 
can be maintained in helmet by using Peltier module which works on 
the basis of thermoelectric effect. In the event of road accidents the 
precise location of the rider can be tracked out using GPS system and 
gives the message to emergency vehicle, Also if any bleeding occurs 
can be clotted by the thermoelectric module so that person can be 
rescued from critical conditions.  
 
Keywords: Peltier module (TEC-12706T125),micro controller, 
temperature sensor (LM35D), ADC0804,GPS and GSM modules, 
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1. Introduction 
1.1. Project work motivation 
In present day scenario we encounter numerous cases of death due to two wheeler road 
accidents. The main reason being severe head injuries. Despite of the fact that helmets 
are available everywhere, people are not wearing them. The reason behind not using 
the helmets showed the main reason to be uncomfortable temperatures generated. In 
our prototype we upgraded the helmet with Peltier module and GPS. With inventory 
included in helmet, comfortable temperature can be maintained in helmet by using 
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Peltier module which works on the basis of thermoelectric effect. In the event of road 
accidents the precise location of the rider can be tracked out using GPS system and 
gives the message to emergency vehicle. Also if any bleeding occurs can be clotted by 
the thermoelectric module so that person can be rescued from critical conditions.  

 

 
Fig 1.1: Road traffic mortality  Fig 1.2: Road accidents by type of vehicles 
 

Table 1.1: Statistics of helmet use in India. 

 
 

1.2 Objective 
Maintaining a comfortable temperature for the rider. Besides this locating the precise 
location of the rider in case of an accident and at the same time intimating to a preset 
mobile number, and in the case of injury due to accident, to accelerate the blood 
clotting process by rapidly reducing the temperature. 
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2. Circut Diagram  
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3.1 Working 
The prototype has three inputs and as many outputs routed to and fro the P89V51RD2 
Microcontroller respectively. The two sensors incorporated in the prototype i.e., 
LM35D temperature sensor and ADXL3 tilt sensor, along with the Global Positioning 
System (GPS) module comprise the input circuitry while the Peltier module, the Liquid 
Cristal Display (LCD) module and the Global System for Mobile communications 
(GSM) module form the output circuitry.  

The LM35D temperature sensor senses the temperature in the area enclosed 
between the scalp of the rider and the interior of the helmet. Analog output signals of 
the LM35D temperature sensor are converted into digital signals by the 0804Analog to 
Digital Converter (ADC) and are sent as input to the P89V51RD2 Microcontroller. If 
the sensed temperature exceeds the desired pre-set temperature by the rider, the 
Microcontroller sends output signal through the BC 547 NPN Bi-polar Junction 
Transistor (BJT) which is used for amplification of the signal, which controls the 
switching of the TEC-12706T125Peltier module, which is responsible for creating 
comfortable temperature. 

The ADXL3 Accelerometer Sensor incorporated in the helmet senses shocks, if at 
all they occur, received by the helmet. Analog output signals of the ADXL3 
Accelerometer sensor are converted into digital signals by the ADC0804 Analog to 
Digital Converter (ADC) and are sent as input to the P89V51RD2 Microcontroller. In 
the event of an accident when the magnitude of the shock pulse generated is greater 
than a pre-set value, the Microcontroller sends output signal through the BC 547 NPN 
Bi-polar Junction Transistor (BJT) which is used for amplification of the signal, which 
controls the switching of the TEC-12706T125 Peltier module, which in this case is 
made to reduce the temperature in the area enclosed between the scalp of the rider and 
the interior of the helmet to 22oC, which was found out to be the temperature that 
would favour the acceleration of blood clotting mechanism. 

During such an event, besides expediting the blood coagulating mechanism, the 
Microcontroller sends signal to the Global System for Mobile communications (GSM) 
module, which would send the precise location of the rider obtained from the Global 
Positioning System (GPS) module at the time of the generation of shock pulse, which 
is greater than the critical magnitude, in the form of a text message through a 
Subscriber Identity Module (SIM) card inserted externally to the GSM circuitry. The 
text message will be received by the SIM whose number is stored in the 
Microcontroller that gives the information about the precise latitude and longitude of 
the location of the rider. This entire circuit is powered through switching ON the limit 
switch when the rider wears the helmet. 
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Fig. 3.1: Hardware circuit   Fig. 3.2: Prototype of smart tech helmet. 
 

3. Conclusion 
The helmet is being made user friendly by including a cooling system inside it, which 
helps in maintaining a comfortable temperature .With the help of GSM and GPS, in 
case of accident it locates the place of accident and intimates it to emergency service. 
The lowering of temperature inside the helmet also helps to increase the chances of 
survival. 

 
4. Future Scope 
In future if there is a large demand of this type of helmets we can manufacture the 
whole circuit in printed circuit board, so that circuit becomes smaller and can be easily 
fitted into helmet. The circuit can also be powered by solar energy so that it uses green 
energy and does no harm to environment .The flexible solar panels can fixed all along 
surface of helmet. This type of helmet technology can be implemented for the combat 
helmets used by the soldiers working under extreme temperatures. 
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