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ABSTRACT 

In Today’s world vehicles have been an essential part of our daily life.Long back the 
revolutionary invention of wheel has given man the idea to innovate means of transportation to 
move/carry goods from one place to another. Over the decades, advances in science and 
technology in automotive industry have produced a number of generation of vehicles, the 
modern and/or automatic vehicles/cars many safety systems such as air bags, automatic brake 
control, lane departure, obstacle detection, and collision/accidents avoidance, vehicle tracking 
devices, or air quality indicator etc. Though the vehicles are becoming more intelligent, but the 
persons driving the vehicles are becoming careless, ignorant and irresponsible on certain issues. 
But nowadays it is highly risky to drive a vehicle. Because, various kinds of vehicles are 
available that provides convenience in human daily life and due to the developments of new 
technologies it makes the vehicle running fast. Identifying the major problem in many areas, are 
neglecting the awareness programs and do not follow the rules and regulations of road safety, 
and the problem is still increasing. According to the World Health Organization, more than a 
million people in the world die each year because of transportation-related accidents. 

Keywords: Accident avoidance, Fire and Gas Detection, Rain Sensing, Alcohol detection, Multiple Safety 
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I. INTRODUCTION 

Travelling in India by roads is considered as dangerous; because India has earned the 

dubious distinction of having a greater number of fatalities due to road accidents in the world. 

According to National Crime Records Bureau complied data, in India one serious road 

accident in the country occurs every minute and 16 die on Indian roads every hour. More than 

14% of accidents in non-dry state of India are due to drunk drivers as against 1.4% accidents in 

the dry states of the country. But the fatality rate in such accidents is quite high, 42-70% as 

against other causes of accidents. Over 20% of all traffic fatalities in the India each year are 

caused by drunk drivers. There was 31% of total traffic fatalities in 2014, an average of one 

alcohol-impaired driving fatality in every 53 minutes, due to drunk driving involving driver. In 

India, due to the government initiatives to ban liquor sales near highways and in many cities 

have reduced the percentage of road accidents due to drunk driving, even then the situation is 

complex. In one of the latest reports compiled by National Highway Traffic Safety 

Administration, Washington, DC-shows the number of fatalities and fatality rate per 100 

million vehicle miles travelled (VMT).[1] 

The National Statistical report on road accidents in India says that more than 70% of all 
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accidents which occurs all over in India and about 90% of deaths in the world is due to drunken 

driving. Around 1.34 fatalities die every year.And International road federation said that the 

high rate of fatal accidents was an unacceptable price to pay for as drunk driving which claims 

approximately 10,000 lives each year. About 55 accidents per hour. Approximately 54% of the 

people who die in India are males in the age group of 20 to 40 years.[2] A Road accident is the 

9th leading cause of death. The number of people killed has increased four times from 1990 to 

2015. Road traffic injuries caused an estimated 2.5 million deaths worldwide in the year 2004. 

A study using British and American crash reports as data, found that 87% of crashes were due 

solely to driver factors.This project progress in using the alcohol detector,a device that senses a 

change in the alcoholic gas content of the surrounding air this device is more commonly 

referred to as a breath analysis, as its analysis the alcohol content from person’s breath. The 

system detects the presence of alcohol in the vehicle and immediately locks the engine of the 

vehicle. And hence the security and maintenance of the vehicle is much necessary.[3-5] 

 As per as the security is concerned, most of the vehicles are now a day’s running on the 

LPG so it is always needed to monitoring gas level as well as any kind of leakage into the 

vehicle. As per as maintenance is concern it is necessary to maintain the engine temperature of 

the vehicle, speed of the vehicle, etc.To reduce the occurrence of such type of accidents, people 

need to maintain a good safety system. However, good safety device for reducing the accidents 

to the vehicle is difficult to implement, very expensive to afford and complex. In order to react 

to this situation, our proposed system draws the first step to solve problem. This system is 

mainly committed to two sections [6]. The first one is how to detect and collect the information 

from the vehicle. The second is how to present the data to the user in a simplified way. To 

implement the first section many components and various types of sensors are used. While the 

second section was implementing by using the Embedded C programming. This programming 

helps in not only recording the data but also retrieving the data from microcontroller memory to 

an LCD to display it. Our following the intelligence schemes such as accident occurrence place 

detection of fall or tilt or vibrations with tracking system have also recently been devised to 

identify the accident to related the people so that fastest assistance can reach accident place and 

who got the accident, this helps to reduce the amount of sufferings.[7] 

 

II. MATERIALSAND METHODS 

The implementation of multiple safety system in vehicles is fed with an Arduino program 

which runs in an infinite loop. The Arduino ATmega328p is used in this safety system. It is a 

single chip microcontroller. The main advantages of this Arduino are simple, cost effective 

and its performance is high. The most common problem in road safety is that it is due to 

collision of vehicles, alcohol consumption, harmful gas in side vehicles which it is Odorless 

gas, it could not smell it. So, this safety system is to notify and alert the user from this release 

o harmful gas, consumption of alcohol and most importantly it sends the location of the 

vehicle after an accident to reduce the fatality rates. 
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2.1 Conceptual design 

The components for this project are DHT11 (digital temperature), Mq2 (gas sensor), Mq3 

(alcohol sensor), ATmega 328P, Buzzer, LCD Display, LED, GPS & GSM module to send 

alert message, exhaust fan, rain sensor, servo motor for viper operation, ultrasonic sensor 

(range finder) as shown in the line diagram. The sensors are used to sense the temperature, 

humidity, alcohol and gas values present inside vehicles. If these level crosses the limit, sensor 

will identify and gives the information to the embedded controller.The controller will send the 

comment signal to the relays. It will control all the parts which has attached to it. The relay (i) 

is connected to the engine for start and stop of the system. The relay (ii) is used for the safety 

purpose that contacts with the alarm signal, exhaust fan and GPS &GSM module to send the 

emergency message with accurate location, servomotor to operate the viper in the window 

automatically[8]. 

2.1.1 Switching state 

The temperature and gas sensor used are DHT 11, MQ2 & MQ3. This sensor used to deduct 

the harmful gases such as Freon, ethanol, methanol and carbon monoxide gases. It is 

programmed to detect the release of such harmful gases and it can automatically turn off the air 

conditioner and engine using the relay unit. The LCD display is used to identify the condition of 

the vehicles such as values of all sensed sensor values, and to know whether system is in ON 

state or in OFF. 

2.1.2 Alarmunit 

Even through the AC in vehicles gets turned off, the gas recalculates inside the vehicles. To 

alerts the user form inhaling of harmful gas, excess of temperature, alcohol consumption level 

and if any forth coming vehicle are detected to avoid collision mini buzzer is fixed. 

 
Figure 1Mini Buzzer 

The Figure 1 shows the mini buzzer used in the prototype. This buzzer alerts after few 

seconds. So, it seems to be manual. It helps the user whether they are in conscious or 

unconscious state and it helps the user to avoid and minimize the accidents.[9] 

2.1.3 Exhaust fanunit 
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When there is excess number of gases detected using sensors, then after few seconds 

exhaust fan gets turned on. It helps to remove the gas from the inside of the vehicles. Exhaust 

fan system are also useful to reduce gas present inside room. The same procedure is done for 

room also.The exhaust may vary depending upon the air conditioner used in vehicles and 

home appliances. 

Figure 2 Exhaust fanunit 

 

III. RESULTS AND DISCUSSION 

3.1Simulationmodel 

The simulation software is to get result before applying to the hardware setup. This allows the 

designer to determine the correctness and efficiency of a design before the system is actually 

constructed.The simulation software is to get result before applying to the hardware setup. This 

allows the designer to determine the correctness and efficiency of a design before the system is 

actually constructed.The proteus software can be used for correctness of model which is 

designed before the hardware setup. It comprises of two buttons as sensor inputs, two led for 

system status, two motor to perform condition preloaded into the controller and a buzzer for 

alarm. 

 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 3Proteus Simulation circuit
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First condition is to detect the temperature, alcohol, gas levels. If the level is violated beyond 

then led status shows the system is turned off and buzzer tends to alert the user in different 

tempos. Second condition is to detect the rain sensing and distance of forth coming vehicles 

level. When these levels are violated beyond then led status shows the system is turned off and 

motor, fan conditions performed along with altering the user through buzzer. Third condition is 

that it indicates all the working condition and shows levels of the sensors with the help of LCD 

display and it send the data to user through the GSM module. It is clear that the figure 

simulation model gives the entire process in the multiple safety system with the three-condition 

performed, which is verified output successfully. 

3.1.1 Result 

The conditions were performed when limits are violated. The temperature value is set to 39* C 

and gas sensor and alcohol value is set is to 50% with respect to the room atmosphere and the 

distance finding is tested up to 20meters. The result obtained from simulation model figure can 

give correctness of design and to know how the design is possible to construct the hardware 

design structure 

3.2 Hardware setup 

After getting the proteus simulation output, next step is to design a hardware setup.This phase 

includes the designing of the prototype model that runs on the required condition as same as 

the output given by the simulation model. 

3.1.1 Hardwaremodel 

There are two sections of safety system model: 

i. LCD display and exhaust fansection 

In this figure shows only LCD display is fixed to provide information 

whether the system is in on or off state and gives of temperature in Celsius and 

gas in percentage (ppm), alcohol level in percentage (ppm), raining conditions 

and distance between the forth coming vehicles. The exhaust fan helps to taken 

the toxic gases of carbon monoxide and frozen from inside of vehicles to 

outside environment. 

ii. Micro controller section 

In figure in this section explains about the micro controller section, It 

has all other unit other than LCD display and exhaust fan. It is the main part of 

the safety system.It is controlled by Arduino uno and alerts the user by using 

buzzer and turns on servo motor to operate the vipers of window. In this 

controller section, it controls every part of the components according to the 
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sensor input. These sensors are connected to the analog pins and digital pins of 

the uno board. Servo motor and exhaust fan, GPS &GSM modules are 

connected to the digital pins of uno board through relay connection. LCD is 

also connected to the digital pins of Arduino uno board. 

This figure shows the prototype model of the multiple safety system in vehicles which 

contains both LCD display and exhaust fan section and micro- controller section. This 

prototype is completely tested working model. This prototype runs on a 9 v battery 

power. 

 
Figure 4Prototype Model of the Multiple Safety System in Vehicles Components 

3.1.2 Result 

The result obtained from hardware setup is possible to reduce the mortality rate in 

future. It can alert the user by using buzzer and canreduce carbon monoxide or Freon gas 

using exhaust fan and power window opener. LCD is used to display the status of the air 

conditioner (on or off) along with system temperature and level of carbon monoxide gas. 

3.3 Cost analysis- benefit costratio 

To maintain the gas in air conditioner, it is necessary to check properly. If any 

problem occurs, we have to change the whole system that cost are very high. There is no need 

to change in air conditioner if installing this safety system in air conditioner.Installation of the 

safety system, willbe precaution for the air conditioner that reduces the cost for repairing. The 

cost for the safety system will be 1/10th of the air conditioner that used in the home 

appliances. This all condition applicable for the temperature rises in air conditioner, the 

compressor explosion occur. So that we have to change the whole system, it leads to over 

cost.When there is the leakage of harmful gases that cause human health issues which almost 

leads to increase in hospitality bills. So, in considering recent mortalities we developed cost 

efficient safety system. That requires compact space and less maintenance services. 
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IV. Conclusion 

Through the automobile technology gets increased step by step and day by day, it makes the 

peoples so comfort and becoming more and more lethargic it may also be dangerous to human 

beings. Vehicles also may cause harmful to users, so we have designed a multiple safety system 

that could save the user from danger and reduce the fatality rates. The major problem we face 

today death happening due to road accident is increasing linearly is because of careless of 

drivers, vehicle may contain harmful gases, drivers consuming alcohol, blind spot of vehicles so 

all these can be detected and can alert the user. This system also removes the harmful gas by 

opening the windows and turning on the exhaust fans automatically and stops the engine when 

detection of alcohol, send the signal to servo motor on detection of rain and it also gives the alert 

on the collision of vehicles. This multiple safety system also prevents engine explosion by 

turning off the engine and giving alert when temperature reaches beyond its limit. And it sends 

all the information to emergency numbers and hospitals in case of any emergency with an 

accurate location of the accident. This safety system is a compact product and thus can be 

implemented in any type of vehicles. The safety system is cost effective. The cost of materials 

used in this system is low but their performance is high and its activities are advanced. This 

makes the people avoids from accident happening. It helps us reduce the rate of morality and 

fatality rates in the future. 
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