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Abstract 
 
Road Safety and Security are essential to increase the safety among 

motorcyclists. The number of vehicles and road accidents are increasing 

rapidly. It is necessary to ensure safe driving at any time on the road. This 

proposed work is to introduce security systems for the motorcyclist. It is 

based on embedded system with wireless monitoring of accident information 

through the internet. The accident detection device installed in a vehicle will 

transmit information to the pre-installed numbers of the driver‘s family 

members, police station,ambulance and nearest hospital. Whenever an 

accident happens due to presence of alcohol content or drunken driving, the 

shock sensor attached with bike helmet transmits the signal to an embedded 

system. The shock sensor detects the excessive shock and stress produced 

due to the vehicle accident. The information about vehicle rider and vehicle 

number is encrypted with the embedded system at the transmitter. The 

encrypted information is transmitted through the internet. At the receiver, 

decryption algorithm is performed with the embedded system. The decrypted 

information is monitored through the internet. The location of the vehicle 

accident is tracked through the GPS and the accident information of 

motorcycle rider is sent to the mobile through GSM. This proposed system 

allows secure monitoring of road accident information anywhere through the 

internet.  
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1 Introduction 
 
      According to road accidents report published by Ministry of Road 

Transport and Highways, approximately 4,80,652 road traffic accidents takes 

place which leads to 1,50, 785 deaths happening every year in India. The 

number of road accidents happening every day is approximately 1,317 and 

atleast 413 people died. The further analysis of road accidents found that 

atleast 17 deaths occurred in 55 road accidents at every hour in the given 

time period. According to the International Road Federation (IRF) report, 

1.25 million people died worldwide due to road accidents and India accounts 

for 10 percent deaths in global road accident. As per the report, highways are 

not the largest killers. National Highways records 34.5 percent accident 

deaths and State highways records 27.9 percent accident deaths. The number 

of deaths recorded maximum in other than highways. India has signed many 

International agreements on traffic and road safety issues across the world.  

The major cause of road accidents is due to the over speed of vehicle 

riding. The number of all road accidents happened is around 66.5 percent and 

61 percent of deaths due to over speed of riding. It is essential to monitor the 

vehicles while moving from one place to the other place. The automobile 

accidents are unexpected and it is difficult to solve due to the increase in road 

traffic. The essential requirement is to ensure safe driving and to protect the 

human being from road accidents and deaths. The major reasons of frequent 

accidents and deaths are drunken driving, usage of mobile phones while 

driving, lack of safety awareness etc.The road safety is possible only when 

the vehicle drivers should follow the traffic rules strictly. In addition to that, 

government should take severe actions against those who violating the traffic 

rules and regulations.  

This paper is organized as introduction, literature review, block diagram 

and description of accident monitoring system, methodology to detect the 

vehicle accidents, and hardware implementation of vehicle accident 

monitoring system. 

 

2 Related Works 
      

According to Global Status Report, atleast 125 million people are killed 

and 50 million are injured on roads accidents around the world every year. 

The responsibility of road safety should be shared among international, 

national, regional, state, and local levels. The public should follow the traffic 

rules and to avoid drunken driving to reduce the road accidents.  
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The mechanism is essential to identify and locate the road accidents as 

well as to report the accidents to the concern authority. Many people lost 

their lives due to the everyday road accidents happening around the world.  

The Global Positioning System (GPS) and Global System for Mobile 

Communication (GSM) based vehicle monitoring and tracking system is 

proposed which provides present location of the vehicle and the tracking 

message is sent to the server by the General Packet Radio Service (GPRS) 

[1]. The alert information is received by owner of the motorcycle.  The 

accident avoidance system is proposed which are based on monitoring of 

heart rate system, detection of alcohol content etc [2]. The alcohol detection 

system can be used to measure the presence of alcohol content in our body. 

Accident occurs due to higher level of alcohol content exists and it 

reduces the breathing level.  The person heart beat level is also important for 

safe driving of vehicle. The second major cause of road accidents is the 

usage of mobile phones while driving vehicles. The number of accidents 

occur is approximately 5000 and over 2000 deaths due to mobile phone 

usage while driving. The report also says that the metropolitan area with a 

high population results in more accidents. The report also found that most of 

the accidents occur due to the newest vehicles. A benchmarking cycle for 

road safety management is proposed [3]. The product benchmarking is to 

compare the road safety outcomes. The 40.3 percent accidents happened 

below 5 years usage of vehicles and 32.7 per cent of accidents happened 

below 10 years usage of vehicles. Due to the presence of speed breakers, 

around 10,000 road accidents were caused which led to death of 3,396 

people.In addition to the above report, World Health Organization (WHO) 

identified that the major factor of motorcycle accidents in India is not using 

helmets. The accident risk of head injury can be reduced by 27 percent and 

the serious injury reduced up to 70% by the usage of helmets while driving. 

The various safety models for road safety strategy are proposed [4]. The 

component models, intervention models, sequence models and mathematical 

models have been applied to road safety. The analysis of safety behavior is 

performed with respect to speed, riding bike in wrong path, compliance with 

stop signs and compliance with traffic signals [5].  The majority of higher 

level risk occurs due to the youngsters riding the bike. The analysis can be 

extended to any type of road user or vehicle. The road safety conditions are 

reviewed with respect to traffic and weather characteristics [6]. It is 

identified that the relationship between traffic flow and accident rates are 

non-linear. The linear relationship exists between increased speed limit and 

the accident occurrence. 

The investigations made with respect to severe collisions of bicycle-

motor vehicle [7]. The major collisions occur due to older cyclists. Due to 

designated signalization and crossings, the mental and physical demand 

reduces on cyclists. The other factors of collisions include roadway 

classification and the age of the drivers. 
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     It is necessary to widen the analysis of road crashes at different levels on a 

specific situation. The road crashes can be reduced by implementing the 

traffic rules strictly and preventing the bike riders without wearing the 

helmet. It will become a preventive measure to ensure that everyone should 

wear a helmet and normal condition in order to ride his bike. 

 

3 Block Diagram and Description 
      

This proposed system detects and sends the information about vehicle 

accident through the internet. Fig. 1 shows the transmitter section of 

embedded based secure accident monitoring system. This proposed accident 

monitoring system comprises of alcohol and shock sensors, microcontroller 

and internet. The alcohol sensor detects the presence of alcohol in our body. 

The accelerometer sensor detects the vehicle vibrations upto 100%. The 

shock sensor detects the excessive shock and stress produced due to the 

vehicle accident and it sends the signal to the microcontroller. The personal 

information of bike rider is encrypted at the transmitter. The encrypted 

information is transmitted through the internet.  

 
Fig. 1: Transmitter Section of Embedded based Secure Accident Monitoring System 

 

     Fig. 2 shows the receiver section of embedded based secure accident 

monitoring system. The accident information is decrypted using 

microcontroller at the receiver section. This decrypted information is sent to 

the nearest police station by using GPS and GSM module for necessary 

actions.  

 

 
Fig. 2: Receiver Section of Embedded based Secure Accident Monitoring System 

Whenever the road accident happens, the accident detection device 

installed in a vehicle will transmit information to the pre-installed numbers of 

the driver‘s family members, ambulance, police station and nearest hospital. 

The correct location of the vehicle met with an accident is tracked and 

retrieved by embedded system with Global Positioning System (GPS) and 

Sensors.  

Alcohol Sensor 

Microcontroller  Internet 

Shock Sensor 
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The GSM module provides a network connection to the mobile stations. 

A SIM card is accepted by the GSM modem and operates over a subscription 

to a mobile operator just like a mobile phone. Global Positioning System 

(GPS) provides location and time information anywhere on the earth. The 

GPS and GSM technology is used to locate the position of the motorcycle in 

terms of latitude and longitude coordinates and sends it through SMS. The 

traffic and weather conditions are the major impact on road safety.  

 

4 Helmet and Bike Section 
     

The microcontroller is used which is RISC (Reduced Instruction Set 

Computer)-based, mixed-signal processor. It has flexible clock generator 

system, various low-power modes of operation, instant wakeup and 

autonomous peripherals. The safety conditions of motorcycle helmets are 

reviewed which is related to design and standards of helmet and brain injury 

[8]. Helmet prevents the bike rider from head and brain injuries. It keeps the 

head convenient by removing the unwanted signal due to wind and acts as a 

shield against wind burst. The design of strong helmet is a major issue in 

providing the best possible protection.The road safety can be improved by 

monitoring the weather conditions and measuring the risk factors of road 

accident [9]. The modifications in road safety trends are analyzed using time 

series techniques. The effect of weather conditions on safety indicators is 

analyzed by fixing the time scale. It is essential to model the effects of 

extreme weather and to test on group of countries with identical climates.  

A translog function is adopted for modeling of novel road accident [10]. 

It provides information related to supplementary variables prominence 

accident repetition. The proper boundary values are provided by the translog 

function and thus contribute a well-defined mean structure that fits the 

dissimilar data. 

 

5 Methodology 
       

This proposed work has been designed to incorporate safety in two 

wheeler vehicles where accidents are most frequent and safety of the riders is 

considered. The IR (Infra-red) sensor senses the wearing of helmet as the 

head touches the helmet‗s interior surface and sends a signal to the 

Microcontroller Unit (MCU) which processes the signal value. An alcohol 

detector detects presence of alcohol in rider‗s breath and sends the signal to 

the MCU which gives a high or a low output depending on the presence of 

alcohol and accordingly takes action. The risk factors of occupational road 

accident are highlighted [11]. It occurs due to working week-ends, night 

hours and two consecutive days without rest. The most critical factor in 

managing the occupational road risks are fatigue, work pressure, use of 

mobile phones, time pressure and tiredness.  
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      The accident causes model is formulated and reviewed the cases of road 

accidents [12]. The factors of road accidents include insufficient night 

lighting, imperfect vision field of the driver, bad weather, road hurdles etc. 

The accidents also happen due to improper driving, violation of traffic rules 

and lack of safety awareness. It is necessary to ensure that every driver 

should be mentally and physically fit for driving the vehicle. The strict traffic 

rules should be implemented and punishments are essential for those who are 

violating the rules.  

 

6 Implementation 
      

This proposed vehicle accident monitoring system is implemented in real 

time. The raspberry pi used at the transmitter which performs encryption and 

the raspberry pi used at the receiver performs decryption of accident 

information.  

Fig. 3 shows the transceiver node1 which is raspberry pi board includes 

Quad-core 1 GHz ARM Cortex A-53 processor, ethernet, bluetooth, four 

USB (Universal Serial Bus) ports, HDMI (High Definition Multimedia 

Interface), 40-pin extended GPIO (General Purpose Input Output), 1 GB 

RAM and wireless LAN (Local Area Network). The processor reads the 

alcohol content of the driver from the alcohol sensor who met with accident. 

It also reads the vibration happens during the road accident.  

 

 
Fig. 3: Transceiver Node1 for Secure Transmission of Road Accident Information 

        

Whenever any vehicle rider met with an accident, the accident 

monitoring system that is., python code written in raspberry pi encrypts the 

accident information includes owner of the vehicle rider and vehicle number. 

The cipher text is obtained which is in unreadable format. This cipher text is 

transmitted across internet.  

      Fig. 4 shows the transceiver node2 which is raspberry pi board similar to 

node1 used to receive the road accident information in unreadable format.  
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Fig. 4: Transceiver Node2 for Secure Reception of Road Accident Information 

 

       At the receiver, this accident information is decrypted using python code 

written in raspberry pi to obtain the vehicle owner name and vehicle number 

in readable format. This decrypted accident information is sent to the driver‘s 

family members, ambulance, police station and nearest hospital for necessary 

actions. It allows secure monitoring of road accident information through the 

internet by providing correct IP (Internet Protocol) address. 

    This proposed work is applicable for monitoring the road accidents 

especially in National Highways. The family members and police can easily 

get the information regarding accidents occurred anywhere. The hospital and 

ambulance also get the accident information in order to take necessary steps. 

The proposed accident monitoring system is cost effective and can be used 

for any type of vehicles. 

 

7 Conclusion 
      

The number of vehicles and road traffic increases rapidly in urban areas. 

Due to this road traffic, the number of accidents and death rate also increases. 

This proposed work is the implementation of embedded system based 

wireless monitoring of accident information such as owner of bike and 

vehicle number through the internet. The shock sensor is used which detects 

the excessive shock and stress produced due to the road accident. The 

cryptography algorithm is proposed which ensures secure transmission and 

monitoring of accident information through the internet. The location of the 

vehicle accident can be tracked through the GPS. This accident information 

can be transmitted to the family members, regional transport office and the 

nearest hospital through the GSM. This proposed system sends the accident 

information to the nearest police station for further action. It achieves 

confidentiality and ensures integrity of accident information transmitted over 

internet. It is applicable for tracking the motorcycle under accident and 

allows monitoring the information of bike rider through the internet. The 

benefit of this proposed work is easy and quick identification of vehicle 

accident in any place and to take necessary actions. 
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