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ABSTRACT :

This paper introduces a holistic strategy for augmenting automotive safety by integrating a 90-degree wheel rotation mechanism, a fire extinguisher system, and

an advanced obstacle detection system featuring a radio frequency (RF) starter. The integrated system is designed to address pivotal safety concerns associated

with vehicle maneuverability, fire incidents, and collision avoidance.

The study underscores the synergistic fusion of these components, forming a cohesive safety framework that ensures swift and efficient responses to potential
road hazards. The paper delves into the intricacies of the system's design, implementation, and evaluation, underscoring its potential to substantially elevate
global vehicle safety standards. The

research findings contribute meaningfully to the ongoing dialogue on pioneering safety technologies, offering a pathway for future breakthroughs in automotive
safety.

INTRODUCTION :

Safeguarding the well-being of vehicle occupants and minimizing the potential for accidents remains a paramount focus within the automotive industry.
This paper introduces a pioneering and holistic approach to elevating vehicle safety by seamlessly integrating essential features into an advanced safety
system. The proposed system incorporates a 90-degree wheel rotation mechanism [1], a fire extinguisher system,[2] an obstacle detection system,[3]
and a radio frequency (RF) starter. Each component of this integrated system addresses crucial safety

concerns m a nuanced manner, collectively forming an efficient and unified safety solution.
The 90-degree wheel rotation mechanism introduces an innovative strategy to enhance vehicle maneuverability, offering drivers improved control
during emergency situations and tight turns for a more agile and responsive driving experience.[1]
The fire extinguisher system 1s specifically engineered to tackle one of the most critical safety threats - fire emergencies within the vehicle. Employing
a swift and targeted deployment mechanism, this system effectively contains and suppresses potential fires, reducing the risk of harm to occupants and
minimizing vehicle damage.[2]
Utilizing state-of-the-art sensors and algorithms, the advanced obstacle detection system identifies potential collision risks. Providing real-time alerts to
the driver, this system enables prompt corrective actions, thereby augmenting collision avoidance capabilities.[3]
The integration of a radio frequency (RF) starter not only enhances security measures but also elevates user convenience. Enabling remote vehicle
startup, this feature offers users a seamless and accessible method for starting their vehicles, doubling as a theft deterrent.
This paper delves into the synergistic integration of these features, underscoring their collective influence on enhancing overall vehicle safety standards.
Subsequent sections will intricately explore the design, implementation, and evaluation of this integrated safety system, highlighting its potential to
make significant contributions to advancements in the field of automotive safety.

METHODOLOGY :

I.SINGLE CHANNEL RELAY
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MODULE :The Single Channel Relay Module is a convenient board which can be used to control high voltage, high current load such as motor,
solenoid valves, lamps and AC load. It is designed to interface with microcontroller such as Arduino, NodeMCU.

IR SENSOR:The IR sensor gives an electrical signal as an output when an object comes in front of it. By using the output electrical signal, the
Arduino can decide whether there is an obstacle or not.

COPPER COILS:Copper coils are durable, reliable and economical material with good electrical conductivity amongst other metals.

AURDINO:Arduino boards are able to read inputs - light on a sensor, a finger on a button, or a Twitter message - and tum it into an output -
activating a motor, turning on an LED, publishing something online. You can tell your board what to do by sending a set of instructions to the
microcontroller on the board.

GEAR MOTORS:Gear motors are used in applications that require high output torque and lower output shaft rotational speed, especially
where space and available power are limited. This describes a wide range of common equipment applications across multiple industries.

LED:LEDs could be utilized as part of the visual indicators or warning lights to alert the driver of detected obstacles or potential hazards on the
road.
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RF STARTER:The RF starter in the project serves as a pivotal component of the advanced obstacle detection system. It enables the system to
wirelessly initiate its operations, facilitating the real-time detection and assessment of
potential road hazards. By utilizing radio frequency technology, the RF starter allows seamless communication between the vehicle and the obstacle
detection system, enhancing the system's responsiveness and efficiency.

SERVO DRIVE:The servo drive serves a crucial function in the integrated safety system described in the project abstract. It controls the
precise movement and positioning of components such as the 90-degree wheel rotation mechanism and the advanced obstacle detection system. By
modulating the power supply voltage and current, the servo drive ensures accurate and responsive operation of these critical safety features.
Additionally, the servo drive contributes to enhancing vehicle maneuverability and collision avoidance capabilities by providing dynamic control over
the steering mechanism and obstacle detection system.

HEAVYLOAD SERVOMOTOR:90-Degree
Wheel Rotation Mechanism: Heavy-load servo motors can provide the torque necessary to actuate the 90-degree wheel rotation mechanism, enabling
precise control over the steering system's movement. This ensures efficient maneuverability and responsiveness in different driving scenarios,
enhancing vehicle safety.

Fire Extinguisher System: Servo motors can be integrated into the fire extinguisher system to
control the deployment mechanism. In the event of a fire incident, the heavy-load servo motor can swiftly activate the fire suppression mechanism,
providing rapid response and ensuring effective containment of the fire.

Advanced Obstacle Detection System: Heavy- load servo motors can power the movement of sensors or actuators in the obstacle detection system,
enabling precise scanning and monitoring of the vehicle's surroundings. These motors facilitate accurate positioning of sensors, enhancing the system's
ability to detect and respond to potential hazards on the road.

Radio Frequency (RF) Starter: Servo motors can be employed in the RF starter component to initiate wireless communication or activate certain
functions of the safety system. Heavy- load servo motors ensure reliable and robust performance, contributing to the overall effectiveness of the RF
starter in coordinating safety measures.
LCD DISPLAY MODULE:The LCD

display module plays a crucial role in enhancing the user interface and providing vital information to the driver within the integrated safety system.
Here's how it could be utilized in the project: Mode Awareness: The LCD display can visually indicate the current driving mode, such as manual or
autonomous, providing the driver with real- time feedback on the vehicle's operational state.

Safety Information: It can display alerts and warnings related to potential hazards detected by the obstacle detection system, such as nearby obstacles or
sudden changes in road conditions, helping the driver to make informed decisions.

Navigation and Infotainment: The LCD display module can integrate navigation features, displaying maps and route guidance to assist the

driver in navigating safely to their destination. Additionally, it can provide infotainment options, such as music playback controls and connectivity to
smartphones.

Vehicle Status: It can show essential vehicle status information, including speed, battery level (for electric vehicles), temperature, and any system
warnings or alerts, ensuring the driver is aware of the vehicle's operational parameters.

Integrating an LCD display module into the project enhances the overall user experience and contributes to safer and more informed driving practices.
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RD IFREADER:The RFID reader in the project serves multiple purposes related to vehicle safety and management:
Vehicle Identification: RFID readers can identify vehicles equipped with RFID tags, facilitating seamless entry and exit in restricted areas or secure
zones within the automotive environment.
Security Enhancement: By integrating RFID technology, the system enhances security measures by allowing access control based on authorized RFID
tag information, reducing the risk of unauthorized vehicle access.
Automated Fleet Management: RFID readers aid in automating vehicle fleet management tasks, such as tracking vehicle movements, monitoring usage
patterns, and optimizing logistics operations.

Collision Avoidance: In conjunction with RFID tags placed on road surfaces, RFID readers can help in collision avoidance systems by detecting nearby
vehicles equipped with RFID tags and issuing warnings or taking preventive measures.

Maintenance Tracking: RFID readers can track vehicle maintenance schedules by reading RFID tags embedded in vehicle components, ensuring timely
maintenance and reducing the risk of breakdowns.

Integrating RFID readers into the project enhances safety, security, and operational efficiency within the automotive environment.

RESULTS and Discussion 90-Degree Wheel Rotation Mechanism:

Outcome: Significant improvement in vehicle maneuverability during emergency situations and tight turns.[1] Significance:
Enhanced driver control for a more responsive driving experience.

Fire Extinguisher System:

Outcome: Rapid and targeted deployment effectively contained and suppressed simulated fire emergencies.[2]
Significance: Mitigated potential harm to occupants and minimized vehicle damage during fire incidents.
Obstacle Detection System:

Outcome: Advanced sensors and algorithms successfully identified potential collision risks, providing real-time driver alerts.[3]
Significance: Improved collision avoidance capabilities, facilitating prompt corrective actions. Radio Frequency (RF) Starter:

Outcome: Enabled remote vehicle startup, offering secure and convenient initiation.
Significance: Added an extra layer of security, acting as a theft deterrent and enhancing user accessibility. Integrated
Safety System:

Outcome: Synergistic integration demonstrated cohesive and reliable performance.
Significance: Comprehensive safety solution addressing various safety concerns, potentially elevating overall vehicle safety standards.
In summary, the results affirm the successful implementation of the integrated safety features, showcasing their potential to enhance vehicle safety and
contribute to advancements m automotive safety technologies.

CONCLUSION :

The successful implementation and integration of the 90-degree wheel rotation mechanism, fire extinguisher system, obstacle detection system, and
radio frequency (RF) starter mark a significant stride towards advancing automotive safety. The outcomes affirm the potential of these integrated
features to enhance vehicle safety standards and address critical concerns related to maneuverability, fire emergencies, and collision avoidance.

Pros:

Enhanced Maneuverability:

The 90-degree wheel rotation mechanism demonstrated a substantial improvement m vehicle maneuverability during emergency situations and tight
turns, providing drivers with heightened control for a more responsive driving experience.[1]

Efficient Fire Suppression
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The rapid and targeted deployment of the fire extinguisher system effectively contained and suppressed simulated fire emergencies, mitigating potential
harm to occupants and minimizing vehicle damage.[2]

Advanced Collision Avoidance:

The obstacle detection system, utilizing cutting-edge sensors and algorithms, successfully identified potential collision risks in real-time, offering
realtime alerts to the driver and facilitating prompt corrective actions.[3]

Secure and Convenient Vehicle Startup:

The RF starter added an extra layer of security, enabling remote vehicle startup for secure and convenient initiation. It serves as a theft deterrent and
enhances user accessibility.

Comprehensive Safety Solution: The synergistic integration of these features demonstrated cohesive and reliable performance, providing a
comprehensive safety solution that addresses various safety concerns, potentially elevating overall vehicle safety standards.

Cons:

Cost and Complexity:

The integration of advanced safety features may incur additional costs in terms of manufacturing and implementation. Additionally, the increased
complexity may pose challenges for maintenance and repair.

User Adaptation:

The adoption of new safety features may require a learning curve for users. Ensuring effective user training and clear user interfaces is crucial to
overcommg potential challenges related to user adaptation.

Dependency on Technology:

The integrated safety system relies heavily on technological components. Any malfunction or failure in these components may pose a risk to overall
system functionality and vehicle safety. In conclusion, while the integrated safety features

. .
showcase notable advantages m 1mprovmg vehicle safety, addressing the identified cons through cost-effective solutions, user education, and robust
technological reliability will be essential for the widespread adoption and success of such advanced safety systems. The continuous refinement and
optimization of these integrated features will contribute to the ongoing evolution of automotive safety standards.

REFERENCES :

1. [l] Mitiku, Y., Thomas, D., Mersha, F., Hailu, F., & Semeredin, E. (2016). Design and manufacturing of Mechanical steering system for
parallel parking, Zero turning Radius, Minimum Turning Radius with Traditional Turning. Science, Technology and Arts Research Journal,
5(1), 88- SZ94.

2. Vignesh, S., Prakash, V. J., Dharmaseelan, K., & Bharathi, K. K. (2019). Automation on Fire Prevention inAutomobile. Int. J. Res. Eng. Sci.
Manage, 2(5), 191-193.

3. [S]Discant, A., Rogozan, A., Rusu, C., & Bensrhair, A. (2007, May). Sensors for obstacle detection-a survey. In 2007 30th International
Spring Seminar on Electronics Technology (ISSE) (pp. 100-105). IEEE.

4. Yu, X., & Marinov, M. (2020). A study on recent developments and issues with obstacle detection systems for automated vehicles.
Sustainability, 12(8), 3281.

5. Peng, Y., Qu, D., Zhong, Y., Xie, S., Luo, J., & Gu, J. (2015, August). The obstacle detection and obstacle avoidance algorithm based on 2d
lidar. In 2015 IEEE international conference on information and automation (pp. 1648-1653). IEEE.

6. West, M., & Asada, H. (1997). Design of ball wheel mechanisms for omnidirectional vehicles with full mobility and invariant kinematics.
7. Reister, D. B., & Unseren, M. A. (1993). Position and constraint force control of a vehicle with two or more steerable drive wheels. IEEE

Transactions on Robotics and Automation, 9(6), 723-731.
8. [lO]Proffitt, D. R., Kaiser, M. K., &Whelan, S.
9. M. (1990). Understanding wheel
10. dynamics. Cognitive psychology, 22(3), 342-373.
11. Yi, B., Ferdinand, J., Simm, N., & Bonarens,
12. F. (2016). Application of Local Linear Steering Models with Model Predictive Control for 13. Collision Avoidance Maneuvers.

PapersOnLine, 49(15), 187-192.



International Journal of Research Publication and Reviews, Vol (5), Issue (3), March (2024), Page – 5065-5070 5070

14. IFAC- Darms, M. S., Rybski, P. E., Baker, C., & Urmson, C. (2009). Obstacle detection and tracking for the urban challenge. IEEE
Transactions on intelligent transportation systems, 10(3), 475-485.


