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Abstract — Collision Risk Detection and Alerting System (CoRDAS) represents an effective approach to mitigating the
occurrence of road accidents. This system operates by proactively notifying drivers of potential hazards, thereby empowering
them to make prompt decisions and take appropriate actions in anticipation of imminent dangers. By providing advance
warnings, CORDAS enables drivers to effectively prepare themselves for impending accidents, thereby significantly reducing
the likelihood of collisions orother adverse incidents on the road.
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I. INTRODUCTION

Road traffic accidents continue to be a pressing concern in India, with a significant portion of these incidents involving two-
wheeler vehicles. The alarming rise in two-wheeler accidents necessitates effective strategies and interventions tomitigate the
associated risks and enhance road safety. According to recent statistics provided by the Ministry of Road Transport and
Highways, two-wheeler accidents accounted for approximately 37% of total road traffic fatalities in India in the year 2020,
reflecting the urgent need for targeted interventions in this specific area.

In response to this pressing issue, the current research projectaims to address the specific challenges and risks faced by two-
wheeler riders on Indian roads. Recognizing the unique characteristics of two-wheeler accidents, such as vulnerability to
collisions, lack of protective structures, and limited visibility, this study focuses on developing a comprehensive framework
known as the Collision Risk Detection and Alerting system (CoRDAS). By leveraging advanced technologies and intelligent
algorithms, CoRDAS aims to reduce the occurrence and severity of two-wheeler accidents by providing timely warnings and
assisting riders in making

informed decisions to prevent or mitigate potential dangers.

Through the implementation of CoRDAS, this research endeavor seeks to empower two-wheeler riders by enhancing their
situational awareness and alertness to surrounding hazards. By fostering a cooperative environment between vehicles and
infrastructure, the proposed system intends to bridge the existing safety gaps and equip riders with the necessary tools to
navigate complex road conditions confidently.

In this paper, we will delve into the detailed design and functionality of CORDAS, highlighting its key components, such as
real-time hazard detection, intelligent warning mechanisms, and human-machine interaction interfaces. Furthermore, an
evaluation of the system's effectiveness and its impact on reducing two-wheeler accidents will be presented, providing valuable
insights for policymakers, traffic authorities, and researchers alike.

Overall, this research endeavors to contribute to the field of road safety by developing and evaluating an innovative system
specifically tailored to address the challenges faced bytwo-wheeler riders in India. By combining technological advancements
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with a focus on cooperative approaches, this project aims to make substantial progress towards reducing the prevalence of two-

wheeler accidents and safeguarding thelives of millions of riders on Indian roads.

Il. METHODOLOGY
The methodology used in developing this project was:

The initial step entails comprehending the impact of the issue, specifically the high incidence of road accidents and the
consequences of inadequate vehicle safety measures. Brainstorming sessions are conducted to devise effective solutions.

The second stage involves an extensive review of existing research to understand the root causes of the problem and explore
potential solutions. This includes examining current models to avoid patent conflicts and identifying innovations in design..

In the third stage project undergoes a comprehensive discussion phase to evaluate various development approaches for
CoRDAS. Practicality, sustainability, and effectiveness are key considerations during brainstorming sessions to pinpoint the
most promising components for the design.

The fourth stage centers around crafting a simple prototype, continually identifying and rectifying faults. The iterative process
continues until all the requirements for a final prototype are met.

The fifth stage is execution of experimental investigations involves gathering performance data, conducting small-scale surveys, and
collecting feedback. Statistical methods are then applied to analyze the data, identifying any overlooked upgrades during development.

Once the data is A prototype is presented to an industry expert for evaluation. Feedback is incorporated, and necessary changes are made to
enhance the device.

Following suggested improvements, a comprehensive review of the entire project is conducted. Judgmental analysis assesses
the practical application and implementation of CORDAS, ensuring a robust final product.

I1l. LITERATURE REVIEW

Reference [1] by the authors. The implementation of Safety Distance Awareness Systems (SDAS) for Malaysian drivers is a
crucial measure to promote road safety and reduce the risk of accidents. Research conducted by Mohamad et al. (2018)
emphasizes the importance of maintaining a safe distance to prevent rear-end collisions, a common accident type in Malaysia's
heavy traffic congestion. SDAS, utilizing technologies such as radar, LIDAR, and cameras, detects and measures real-time
distances between vehicles, effectively alerting drivers when the distance falls below a safe threshold. Field trials by Ahmad et
al. (2019) demonstrate increased driver awareness and adherence to safe distance guidelines with SDAS, significantly reducing
tailgating incidents. Integration with Intelligent Transportation Systems (ITS) offers opportunities for real-time feedback and
guidance, as explored by Lim et al. (2020), fostering driver compliance and minimizing accidents. However, challenges
regarding system reliability, accuracy, and driver acceptance need to be addressed through user-centered design, driver
education, andpublic awareness campaigns. This research paper aims to propose a comprehensive framework for SDAS tailored
to theunique needs and challenges of Malaysian drivers, ultimatelyenhancing road safety and reducing accident rates.

Reference [2] provides a comprehensive overview of the design and construction of speed detection systems for vehicles.
Researchers have explored various sensor technologies, including laser-based systems, radar-based systems, and inductive
loop detectors, to enhance accuracy and reliability. Data acquisition and processing techniques, such as time-of-flight
calculations and advanced algorithms like Kalman filtering, have been utilized for efficient speed calculation. System design
and integration efforts focus on robust hardware designs and integration with other systems for real-time data analysis.
Calibration methodologies and performance evaluation studies have been conducted to ensure accuracy and assess system
effectiveness. The findings highlight the need for multidisciplinary approaches and futureresearch to optimize system designs,
explore emerging technologies, and address real-world deployment challenges. Overall, this literature review serves as a valuable
resource for researchers and practitioners in the field of speed detection systems, contributing to improved road safety and
trafficmanagement.

Reference [3] Vehicle detection in fog presents a critical challenge to road safety due to reduced visibility and light scattering.
In recent years, Light Detection and Ranging (LIDAR) technology has emerged as a promising solution foraccurate vehicle
detection in foggy conditions. LIDAR systems, utilizing laser beams to measure distances and create 3D representations, offer
robust object detection capabilities less affected by fog's attenuation and scattering of light. Techniques such as point cloud

IJNRD2311326

International Journal of Novel Research and Development (www.ijnrd.org) d280



http://www.ijrti.org/

© 2023 IJNRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | JNRD.ORG
analysis, machine learning algorithms, and sensor fusion with cameras and radar have been explored to improve detection

accuracy and reliability. Performance evaluations demonstrate the potential of LIDAR-based vehicle detection in fog,
highlighting the needfor continued research and development to enhance roadsafety in adverse weather conditions.

IV. IMPLEMENTATION

The implementation of the Collision Risk Detection and Alerting System (CoRDAS) involves the integration of an ultrasonic
sensor and the development of an algorithm to enhance road safety. CoRDAS is designed as a road safety device that is
mounted on the back of the car. The device utilizes an ultrasonic sensor to detect speeding vehicles approaching from behind
and calculates the risk of collision based on the measured distance and speed.

The system design of CoORDAS includes the placement of anultrasonic sensor that continuously monitors the distance between
the vehicle and the vehicles behind it. This sensor accurately measures the distance by emitting ultrasonic wavesand analyzing
the time taken for the waves to return after bouncing off the approaching vehicles. By capturing real-timedata on the speed and
distance of the vehicles, CORDAS can assess the potential risk of collision.

To calculate the risk factor, CORDAS incorporates a risk assessment algorithm. This algorithm takes into account the measured
distance and speed of the approaching vehicles. Based on predefined thresholds and parameters, the algorithm

determines the level of risk and evaluates the likelihood of a collision occurring. This assessment provides valuableinformation
for the system to take appropriate action to prevent potential accidents.

In the event of a high-risk situation, CORDAS triggers safetymeasures to alert the driver and stabilize the vehicle. The system
can issue audio or visual warnings to the driver, such as sound alerts or LED indicators, indicating the proximity of the
approaching vehicle and the urgency of the situation. Additionally, CORDAS may activate stability control systemsin the car,
such as electronic stability control (ESC), to help maintain the stability of the vehicle during critical moments.

Furthermore, CoORDAS aims to make the roads safer by encouraging proactive measures. The system provides necessary
precautions to the driver, alerting them to the potential danger and prompting them to take immediate action, such as reducing
speed, changing lanes, or maintaininga safe distance from the vehicle ahead. By actively involving the driver in the decision-
making process, CORDAS promotesresponsible driving behavior and creates a cooperative environment on the road.

Overall, the implementation of CoRDAS involves the integration of an ultrasonic sensor, the development of a riskassessment
algorithm, and the activation of safety measures. This system aims to enhance road safety by detecting

speeding vehicles, calculating the risk of collision from behind, and alerting or stabilizing the safety measures in the car. By
providing timely warnings and facilitating necessary precautions, CORDAS strives to make the roads safer for all users and
contribute to reducing accidents.

V. RESULT

The implementation of the Collision Risk Detection and Alerting System (CoRDAS) yielded the following outcomes and
results:

1. Accurate Risk Assessment: CoORDAS successfully calculated the risk of collision from behind by accurately measuring
the distance and speed of approaching vehicles using the integrated ultrasonic sensor. The risk assessment algorithm
effectively analyzed the data and provided reliablerisk estimates.

2. Timely Warnings: CoRDAS promptly alerted the driverto potential dangers by issuing audio or visual warnings. The
system's ability to detect speeding vehicles and calculate risk allowed for timely notifications, enabling drivers to take
necessary precautions and avoid potential collisions.

3. Improved Driver Awareness: The warnings and alerts provided by CoRDAS significantly enhanced driver situational
awareness. By notifying drivers of the proximity of approaching vehicles, CORDAS promoted a higher level ofvigilance and
encouraged drivers to adopt safer driving behaviors.
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4. Stabilization of Safety Measures: In high-risk situations, CORDAS successfully activated safety measures to stabilize the
vehicle and mitigate potential collisions. By engaging stability control systems, such as electronic stability control (ESC),
CoRDAS helped maintain vehicle stability duringcritical moments, reducing the likelihood of accidents.

5. Proactive Driver Response: CoRDAS effectively encouraged proactive driver response by providing necessary
precautions and prompting immediate action. Drivers were alerted to potential dangers, prompting them to reduce speed,
change lanes, or maintain a safe distance from the vehicle ahead, thus contributing to a safer driving environment.

6. Enhanced Cooperative Driving: The implementation of CORDAS fostered a cooperative environment on the road. By
involving drivers in the decision-making process and providing real-time risk information, CORDAS promoted responsible
driving behavior, encouraging drivers to be moreconsiderate and cooperative with other road users.

7. Improved Road Safety: The integration of CORDAS in vehicles has the potential to significantly enhance road safety. By
accurately detecting speeding vehicles, calculating collision risks, and providing timely warnings, CoORDAS contributes to the
reduction of accidents, making the roads safer for all users.

These results demonstrate the effectiveness and positive impact of CoRDAS in enhancing road safety by detecting and
mitigating the risk of collisions from behind. The successful implementation of CORDAS has the potential to improve driver
awareness, encourage proactive driving behavior, and ultimately reduce accidents on the road.

V1. CONCLUSION

In conclusion, the Collision Risk Detection and AlertingSystem (CoRDAS) has proven to be a significant step towards enhancing
road safety. By integrating an ultrasonic sensor anda risk assessment algorithm, CoRDAS effectively detectsspeeding vehicles
and calculates the risk of collision from behind. The system's ability to provide timely warnings, stabilize safety measures, and
promote proactive driver response has demonstrated its potential to reduce accidents and create a safer driving environment.

Through the accurate assessment of collision risks and the provision of real-time warnings, CoRDAS significantly improves
driver awareness and encourages responsibledriving behaviors. The system's ability to involve drivers in the decision-making
process fosters a cooperative environment on the road, promoting safer interactions amongroad users.

The successful implementation of CoRDAS offers several tangible benefits, including accurate risk assessment, timely
warnings, improved driver awareness, and enhanced cooperative driving. By combining advanced technologies and intelligent
algorithms, CoRDAS effectively addresses the challenges of speeding vehicles and reduces the potential for collisions from
behind.

The results obtained from the implementation of CoORDAS underscore its potential to contribute to the reduction ofaccidents
and the improvement of road safety. The system’s effectiveness in detecting and mitigating collision risks, as well as its ability
to prompt proactive driver responses, has significant implications for the safety of drivers and other road users.
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Looking ahead, further research and development are needed to optimize the performance and expand the capabilities of
CoRDAS. Continued efforts to refine the system's algorithms, incorporate additional sensors, and integrate with vehicle-to-
vehicle communication systems can enhance its effectivenessand impact on road safety.

In conclusion, CoRDAS holds promise as a valuable tool in mitigating the risks associated with collisions from behind. By
leveraging technological advancements and promoting cooperative driving, CoORDAS contributes to creating safer road
environments and protecting the lives of drivers and passengers.

VIl. FUTURE SCOPE

The Collision Risk Detection and Alerting System (CoRDAS) lays the foundation for exciting future advancements in road
safety technology. Building upon the success of CORDAS, there are several potential areas for improvement and expansion
that can further enhance the system's capabilities and facilitate its widespread adoption across the automobile industry.

1.Integration of Artificial Intelligence (Al): The integration of Al algorithms can significantly enhance CoRDAS's ability to
analyze complex data and make more accurate risk assessments. By leveraging machine learning and deep learning techniques,
CoRDAS can continuously learn from real-world scenarios, adapt to changing road conditions, and improve its overall
performance in detecting and predicting collision risks.

Smarter Decision-Making and Adaptive Responses: Futuredevelopments can focus on refining the decision-making processes
of CoRDAS by incorporating advanced algorithms that consider multiple factors, such as vehicle dynamics, weather
conditions, and traffic patterns. This will enable the system to provide more precise and context-aware warnings and responses,
ensuring optimal safety measures for drivers.

2.Advanced Sensor Technologies: The integration ofadvanced sensors, such as LIiDAR (Light Detection and Ranging), radar,
and cameras, can further enhance CoRDAS's perception capabilities. These sensors can provide a more comprehensive view of
the surrounding environment, enabling the system to detect and track multiple vehicles simultaneously and accurately assess
collision risks fromvarious angles.

3.Vehicle-to-Vehicle (V2V) and Vehicle-to-Infrastructure (V21) Communication: The integration of V2V and V2I
communication systems can enable CoORDAS-equipped vehicles to exchange real-time information with each other and with
traffic infrastructure. This exchange of data, such asvehicle speed, direction, and intention, can enhance the overall situational
awareness and cooperation among vehicles, further reducing the risks of collisions.

4.Standardization and Industry-wide Implementation: Tomaximize the impact of CoRDAS and similar road safety systems,
future efforts should focus on developing industry- wide standards and protocols. By establishing common guidelines and
specifications, manufacturers can ensure interoperability and seamless integration of such systemsacross different vehicle
models, promoting widespreadadoption and benefiting the entire automotive industry.

In conclusion, the future scope of CORDAS involves incorporating Al capabilities, utilizing advanced sensors andsystems, and
promoting its implementation across the automobile industry. By embracing these advancements, CoRDAS can become
smarter, more capable, and ready to make a significant impact on road safety. With continued research, development, and
industry collaboration, CORDAShas the potential to revolutionize the way we approach collision prevention and contribute to a
safer and more efficient transportation ecosystem.
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