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1|Introduction    

Road victims [1] are often met because of the laxity of drivers as they drive their vehicles at a faster rate. As 

per recent records, approximately 50% of road smash sufferers depart their lives with treatable injuries. Above 
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Abstract 

Analyzing the stability range of acceleration in two-wheelers is a desired measurement for predicting its level of 

running. Though enduringly installed sensing units are supposed to be efficiently feasible, the sensor ought to operate 

with low power utilization and usage of highly responsive devices as MEMS sensors lead to the high usefulness of 

the arrangement. For safeguard purposes, the airbag deployment phase is provided in cars. Like the airbag system in 

a car, the Accident Detection System (ADS) in two-wheelers is an improvement in security measures. In this paper, 

an ADS is framed on the basis of contributing services to users. The following characteristics are used to carry out 

the developed work: to develop a technique to detect two-wheeler accidents; to assist the medical rescue team in 

getting to the scene of the accident as soon as possible; To raise the survival probability of the two-wheeler rider and 

co-rider. A prototype of this system was designed, and the performance was evaluated by installing it in a two-wheeler. 

Near Field Communication (NFC) is used for bike locking/unlocking systems in two-wheelers.  
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Arduino-mega board, 16x2 LCD, Near field communication. 

mailto:dastam66@gmail.com
dragan.marinkovic@tu-berlin.de
https://doi.org/10.48314/ceti.v1i4.41
http://www.ceti.reapress.com/
https://orcid.org/0000-0002-3583-9434
https://orcid.org/0009-0003-1011-2014
https://orcid.org/0000-0002-9657-0889


 Marinković et al. | Comput. Eng. Technol. Innov. 1(4) (2024) 202-209 

 

203

 

  
74% of bystanders are doubtful to assist a victim of severe injury. According to the existing statistics, death 

due to road accidents is 1,200,000 per year. In this, 85% of road accidents are due to two-wheelers, and the 

rate increases every year. According to the Ministry of road Transport and Highways, a circular to help road 

accident losses, under the act "golden hour", is frequently used to depict the urgent need for the concern of 

Trauma Patients. Providing first aid at precise times offers the continued existence of road accident fatalities 

and a reduction in the rigorousness of their injuries. As anoutcome of this rule, an Accident Detection System 

(ADS) is designed. 

A highly integrated transmission module for near-field communication is the PN532 Near Field 

Communication (NFC) Module [2]. It is capable of switching between I2C, SPI, and UART pin modes due 

to the mode switch built within the device. The operating voltage is either 3.3V or 5V due to the integrated 

level shifter. It also supports NFC with Android phones and RFID reading and writing, which makes wireless 

connections quite convenient. Two 3mm mounting holes are included with this module, and its compact size 

facilitates wireless connection.  

A car's security and performance [3] monitoring system work together. The speedometer is the most crucial 

part of a vehicle's performance monitoring system. Conventional speedometers cost a lot of money. Despite 

their high accuracy, the inexpensive speedometers that use Infrared Radiation (IR) are extremely susceptible. 

Inaccuracy arises from any kind of disruption in the radiation's path. The creation of an affordable 

performance monitoring system was therefore required. 

Speed is one of the primary causes of road accidents, as many riders are unaware of the dangers of exceeding 

speed limits. Accidents occur daily, but these can be reduced with the implementation of technology that 

alerts riders when they are speeding. This is achieved through a speed sensor that monitors the rider's speed 

and provides a warning via a voice alert, forming an automatic alert system. 

To enhance safety further, threats within a 360-degree range can be detected using ultrasonic sensors, which 

then provide the rider with visual and audio alerts. These sensors operate on the principle of ultrasonic sound 

waves, utilizing sound propagation and reflection of objects to detect nearby hazards. Unlike cameras, 

ultrasonic sensors can function effectively in low light or darkness, making them ideal for various 

environmental conditions. Additionally, they offer several advantages, such as compact size, lower cost, ease 

of implementation, and reduced power consumption. 

Furthermore [4], the integration of smart detection systems presents a comprehensive solution to road safety 

by optimizing energy use, minimizing false alarms, and ensuring constant monitoring to safeguard riders. If 

broadly adopted, these technologies have the potential not only to save lives through timely assistance but 

also to enhance overall traffic safety by preventing accidents before they happen. By merging advanced 

technology with road safety measures, the future of transportation could see a significant reduction in traffic-

related injuries and fatalities, making roads considerably safer for all. 

2|Existing System 

In Canada, a Vision-Based (VB) system for traffic ADS has been created and put into use. With this system, 

the accidents at the intersections can be detected and recorded and traffic at the intersections is monitored. 

The drawbacks of this system are [5] occurrence of mishaps is recorded, but the proper first-aid is not given 

at a stipulated time [6]; this system is implemented only in main areas, not in remote areas. 

3|Proposed System 

A new system with two phases, the detection phase and the notification phase, is meant to address the 

shortcomings of the current system [7]. The two MEMS sensors (triple-axis accelerometers) are integrated to 

create the detection phase system. A Gyro Sensor (GS) has been incorporated into it. Both the bike and the 

helmet have these placed separately. The two MEMS sensors detect high fluctuations in acceleration or 

deceleration during an accident.  
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  A two-wheeler's orientation can be found using the built-in GS. With the use of this information, the accident 

is verified, and the notification phase begins, during which the Global System for Mobile (GSM) 

communications module creates, and an agony symbol to the emergency recovery team is transmitted. For 

the emergency recovery crew, crucial information is supplied, including the accident site. As a result, even in 

rural areas or late at night after an accident, a person can be guaranteed medical attention. PN532 NFC ID/tag 

is attached to the front of two-wheelers to start the ignition system automatically and to prevent the bike 

from being stolen.   

3.1|System Architecture 

The monitoring system [8] consists of one sensor module as a MEMS sensor, which comprises of tri-axial 

accelerometer and GS. This sensor module is placed on the wheels of the two-wheeler, particularly in the fork 

tube. Horizontal acceleration is measured by a tri-axial accelerometer at each instant when the vehicle is under 

driving conditions. The actual orientation of the vehicle under the resting condition and at the driving 

condition is monitored with the help of a GS . 

When an accident occurs at any location [9], the MEMS sensor detects by measuring the drop in acceleration 

rate or rise in deceleration rate within a second and sends the signal to the Arduino-mega board, which 

transmits the alert voice message and text message along with the accidental area information to the rescue 

team via GSM and Global Positioning System (GPS) module. The overall layout of this system is shown in 

Fig. 1. 

Fig. 1. Realistic schematic figure of the proposed system. 
 

3.2|Mems Sensor 

This module [10] is designed on the combination of a tri-axial accelerometer and a tri-axial gyroscope. The 

gyro-sensor comprises of integration of three self-determining gyroscopes. Orientation along three axes on 

the basis of rotation can be monitored separately. The received output signal is the voltage signal, which is 

attained once the resultant signal is subjected to a progress of amplification, demodulation and filtration. 

Similar to the GSs [11], three separate accelerometers are integrated into a single chip. On the flat surface, it 

shows the reading along the X and Y axis as 0g, whereas the Z axis shows +1g. No supply voltage is required 

for this accelerometer. Both sensors have separate 16-bit ADCs for frequent sampling processes. 

      Fig. 2. MPU6050 sensor. 
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3.3|Arduino Mega 

Arduino mega board [12] consists of 54 digital IO pins, out of which 14 pins are used as PWM pins, 4 UARTs 

16 analog pin inputs. This board is interfaced with the computer via a USB cable. The board can be operated 

at the external power supply of 6-12v. It selects the power source automatically when it is connected to the 

computer. It provides 16 ADC pins to get digital output from analog inputs. It is operated at a core speed of 

16MHz. 

 

Fig. 3. Arduino mega. 
 

3.4|GSM/General Packet Radio Service (SIM900) 

This is designed [13] on the basis of the Time Division Multiple access technique for the means of transmitting 

signal. It uses four quad-band frequencies for sending voice and text messages in the range of frequencies 

850/900/1800/1900MHz. The data rate of transmission ranges from 64Kbps to 120Kbps. It would be 

operated at various baud rates in the ranges from 9600-115200 bps. This module uses an RF antenna for 

interfacing it with nearby devices. GSM works on the basis of AT COMMANDS. It produces digital data 

after a series of data compression processes. The received data is sent via a pair of streams in a common 

channel. 

Fig. 4. Global system for mobile communications/General 

packet radio service (SIM900). 

 

3.5|Global Positioning System 

The GPS module [14] used in this design is (MT5212). It has high sensitivity in the range of -148dbm for cold 

start and -165dbm for tracking. It is highly used for multipath detection, suppression and jamming detection. 

It supports external SPI flash memory data logging. It provides an internal flash for optional 75K point data 

logging. It works directly with an active or passive antenna. 
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Fig. 5. Global positioning system. 
 

3.6|Near Field Communication  

PN532 [15] near-field communication is used for the security of two-wheelers. This security system has to 

work in I2C mode. The I2C Master and the I2C device communicate with each other via two connections. 

These two cables are referred to as the SDA and SCL lines; SDA and SCL stand for serial data and serial 

clock, respectively. A4 and A5 are connected to the SDA and SCL pin of NFC. Slide the switch to I2C mode 

on the module has SEL0 for high and SEL1 for low operations. It allows only an NFC card / mobile phone 

with NFC to start the two-wheeler. In near field communication consists of the inbuilt antenna to know the 

authorized person's unique identification value to lock or unlock two-wheelers. 

 

Fig. 6. Near field communication. 

3.7|Experimental Setup 

A brief explanation is given below: 

I. The MEMS sensor is fixed in the handle of the two-wheeler to measure the acceleration range of the two-

wheeler. 

II. If the sensor detects a variation from the threshold value (acceleration rate), it sends an analog signal as the 

voltage to the Arduino. 

III. The Arduino receives the signal from the MEMS sensor. If both the signals from the accelerometer sensor 

and gyroscope sensor cross the limit, it confirms that the accident has been encountered, and an alert SMS is 

sent. 

IV. The alert SMS from the Arduino is sent to the rescue team along with the location via the GSM module and 

GPS module. 

V. Using NFC, other than the owner can securely access the bike. 

4|Simulation Results 

This design has been installed in the bike and was evaluated at various positions. NFC ID is monitored 

periodically using Arduino IDE. The mems sensor reading was periodically monitored through the Arduino 
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megaprocessor. The output was initially checked with the help of a 3D view, and the results at various 

positions were displayed in the following figures. 
 

Fig. 7. Under center stand position. 

 

Fig. 8. Under side stand condition. 

 

Fig. 9. Under critical position. 
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  The flowchart is displayed below. 

Fig. 10. Flowchart. 

 

Fig. 11. Near field communication output. 
  

5|Conclusion 

According to the current statistics, 85% of road accidents are due to two-wheelers, and the rate increases 

every year. Many young people often use two-wheelers and are affected with permanent disabilities and, even 

worse, loss of life during accidents. Therefore, efforts have been initiated to avoid such types of accidents 

involving motorcyclists. In this regard, a new system is to be developed by which quick medical attention can 

be provided. Low-cost and extremely effective resources are used in this project. The emergency recovery 

crew is given the necessary information, including the accident site. This ensures that someone will receive 

medical attention even if they are in a rural area or had an accident late at night. To control the theft using 

NFC. This is the main advantage of our project. 
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