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Abstract: Smart vehicles become increasingly prevalent, there is a growing need for sophisticated monitoring systems that go beyond basic parameters. Current Smart EV monitoring systems often lack features that address critical aspects such as engine temperature, drunk and drive prevention, and immediate accident response. There is a pressing need for an all-encompassing monitoring system that enhances both vehicle performance and user safety. This project introduces an advanced Smart E-Vehicle Monitoring System designed to offer a comprehensive suite of features, including engine temperature monitoring, drunk and drive testing, accident detection, and remote control via mobile devices. The system not only ensures optimal vehicle performance but also prioritizes user safety through proactive anomaly detection.
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[bookmark: _GoBack]1. INTRODUCTION
In the contemporary landscape of technological advancements, smart vehicles have emerged as a pioneering force reshaping the transportation industry. Integrating cutting-edge technologies such as artificial intelligence, Internet of Things (IoT), and advanced sensors, smart vehicles epitomize the fusion of innovation and mobility. This paper delves into the multifaceted dimensions of smart vehicles, elucidating their significance, functionalities, and transformative potential in revolutionizing transportation.
The genesis of smart vehicles finds its roots in the early 20th century, where the seeds of automation were sown in the burgeoning automobile industry. However, it wasn't until the digital age that the concept truly began to take shape. Early experiments with rudimentary automation features, such as cruise control, laid the groundwork for what would eventually become the intelligent transportation systems we know today. One of the watershed moments in the evolution of smart vehicles occurred with the integration of microprocessors into automotive design. This marked the beginning of a technological revolution that would redefine the capabilities of vehicles. Microprocessors enabled the development of on-board computers, which could process data and execute commands, paving the way for increasingly sophisticated automation features. The late 20th and early 21st centuries witnessed rapid advancements in sensor technology, which played a pivotal role in the evolution of smart vehicles.
From proximity sensors to cameras and radar systems, these sensors provided vehicles with the ability to perceive and interpret their surroundings, a crucial step towards autonomy. The advent of the Internet of Things (IoT) further propelled the evolution of smart vehicles, enabling seamless connectivity between vehicles, infrastructure, and other devices. This connectivity laid the foundation for a host of innovative applications, from real-time traffic management to remote diagnostics and predictive maintenance. Another significant milestone in the evolution of smart vehicles was the development of advanced driver-assistance systems (ADAS). These systems leverage sensors, cameras, and AI algorithms to enhance safety and convenience for drivers. Features such as adaptive cruise control, lane-keeping assist, and autonomous emergency braking represent the culmination of decades of research and development in the field of smart vehicle technology. Looking ahead, the evolution of smart vehicles shows no signs of slowing down. Emerging technologies such as artificial intelligence, machine learning, and 5G connectivity promise to unlock new capabilities and applications for smart vehicles. From fully autonomous vehicles to intelligent transportation networks, the future of smart vehicles holds immense potential to revolutionize the way we move and interact with our environment.
2. LITERATURE SURVEY
Pareek et al., [1] formulated and simulated a constructive approach for decent parking space and vehicle safety using Internet of Things as both of them are of paramount importance in current scenario. Flex sensors, switch, RFID and other stuff have been used to overcome the problem of vehicle parking. Girish et al., [2] created vehicle security frameworks system (VSS) are IoT, that is to turn a standard vehicle security frameworks (CVSS) to a shrewd vehicle security frameworks (SVSS) for getting to and controlling vehicles remotely utilizing a Smart telephone. Hu, Z., et al., [3] designed and implemented intelligent vehicle control system based on Internet of Things and intelligent transportation. The system relies on a network of sensors installed in vehicles and infrastructure to collect real-time data on traffic conditions, road hazards, weather, and vehicle performance. These sensors can include cameras, lidar, radar, GPS, and vehicle-to-infrastructure (V2I) communication devices.                                                                                                                                                                           
Hu et al., [3] investigated the current status and future perspectives of smart cars showcase a dynamic landscape driven by rapid technological advancements, evolving consumer preferences, and regulatory developments. Mallidi, et al., designed an  IoT-based smart vehicle monitoring system to provide real-time monitoring, tracking, and management of vehicles using Internet of Things (IoT) technology. Muruga, et al., [4] integrated the advanced technologies into traditional vehicles, transforming them into highly connected, automated, and intelligent machines. Saeed et al., [5] investigates the challenges and opportunities pertaining to transportation policies that may arise as a result of emerging autonomous vehicle (AV) technologies. Wilko et al., [6] provide an overview of emerging trends and challenges in the field of intelligent and autonomous, or self-driving, vehicles. Recent advances in the field of perception, planning, and decision-making for autonomous vehicles have led to great improvements in functional capabilities, with several prototypes already driving on our roads and streets. 
3. METHODOLOGY
To address the complexities in integrating autonomous vehicles, a comprehensive methodology is necessary to ensure the implementation and functionality of an advanced Smart E-Vehicle Monitoring System. This methodology adopted for the system encompasses of several key phases, including research and analysis, system design, development and testing, and implementation and deployment.
3.1 RESEARCH AND ANALYSIS:
A thorough review of existing smart vehicle monitoring systems was conducted to identify their strengths, weaknesses, and areas for improvement. Analysed the industry trends, technological advancements, and regulatory requirements related to autonomous vehicles and smart monitoring systems. Identifed the specific needs and requirements of users, including both vehicle performance and safety concerns.
3.2 SYSTEM DESIGN:
Defined the scope and objectives of the Smart E-Vehicle Monitoring System, considering factors such as engine temperature monitoring, drunk and drive prevention, accident detection, and remote control capabilities. Developed a detailed system architecture that outlines the various components, interfaces, and functionalities of the monitoring system. Designed user interfaces for both vehicle occupants and administrators, ensuring ease of use and accessibility.
3.3 DEVELOPMENT AND TESTING:
Developed the software and hardware components of the monitoring system according to the defined architecture and design specifications. Implemented algorithms for engine temperature monitoring, drunk and drive testing, accident detection, and remote control functionality. Conducted rigorous testing and validation procedures to ensure the reliability, accuracy, and robustness of the system under various operating conditions. Collaborated with automotive manufacturers and technology partners to integrate the monitoring system seamlessly with existing vehicle systems and platforms.
3.4 IMPLEMENTATION AND DEPLOYMENT:
Developed a deployment plan for rolling out the Smart E-Vehicle Monitoring System, considering factors such as scalability, compatibility, and user training. Collaborated with regulatory authorities to ensure compliance with relevant safety standards and regulations. Provided comprehensive training and support to users and administrators to facilitate the adoption and utilization of the monitoring system. Established mechanisms for ongoing maintenance, updates, and enhancements to address evolving user needs and technological advancements.
This methodology was used to effectively navigate the complexities inherent in integrating autonomous vehicles and implement an advanced Smart E-Vehicle Monitoring System that enhanced both vehicle performance and user safety. This approach ensures a systematic and holistic approach to addressing the multifaceted challenges associated with smart vehicle monitoring and lays the foundation for future innovation and advancements in the field.
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Figure 3.1 Architecture of the autonomous Vehicle
4. RESULT AND DISCUSSION
The advanced Smart E-Vehicle Monitoring System represents a significant step forward in addressing the evolving needs of the automotive industry, particularly in the context of smart and electric vehicles. In this section, we delve deeper into the results and discuss the implications of such a system.
4.1 ENGINE TEMPERATURE MONITORING:
The integration of engine temperature monitoring into the Smart E-Vehicle Monitoring System provides real-time data on the thermal conditions of the vehicle's powertrain. This feature enabled early detection of overheating, which prevented potential damage to critical components and enhance overall vehicle reliability. Engine temperature monitoring is crucial for electric vehicles, as it helps optimize battery performance and prolongs battery life. By continuously monitoring temperature levels, the system can dynamically adjust power delivery to prevent overheating and ensure optimal operation. Moreover, early detection of temperature anomalies can prompt proactive maintenance interventions, reducing the risk of unexpected breakdowns and enhancing vehicle uptime.
4.2. DRUNK AND DRIVE PREVENTION:
The inclusion of drunk and drive prevention features in the Smart E-Vehicle Monitoring System introduced an additional layer of safety for both drivers and pedestrians. Utilizing sensors and algorithms, the system can assess driver impairment and intervene if necessary to prevent drunk driving incidents. Drunk driving remains a significant cause of accidents and fatalities on roads worldwide. By integrating technologies such as breathalyzers or biometric sensors, the monitoring system can detect signs of impairment and take preventive actions, such as disabling the vehicle or alerting authorities. This proactive approach not only enhances road safety but also mitigates legal and reputational risks for vehicle owners and operators.
4.3 ACCIDENT DETECTION:
The Smart E-Vehicle Monitoring System incorporates accident detection capabilities, utilizing sensors and machine learning algorithms to identify and respond to collision events promptly. This feature enables rapid deployment of emergency services and facilitates post-accident analysis for insurance and legal purposes. Accidents can have severe consequences, ranging from property damage to loss of life. By leveraging advanced sensors and AI-driven algorithms, the monitoring system can detect collision events with high accuracy and reliability. This capability enables swift response actions, such as automatically contacting emergency services and transmitting relevant data, including GPS coordinates and vehicle diagnostics. Furthermore, post-accident analysis facilitated by the system can help improve vehicle safety standards and inform future design iterations.
4.4. REMOTE CONTROL VIA MOBILE DEVICES:
The Smart E-Vehicle Monitoring System allows remote control and monitoring of the vehicle through mobile devices, offering users unprecedented convenience and flexibility. Through a dedicated mobile application, users can access real-time vehicle data, perform diagnostics, and execute commands remotely. Remote control functionality enhances the user experience by providing seamless access to vehicle features and functions from anywhere, at any time. Whether it's pre-conditioning the cabin temperature before a trip or remotely locking/unlocking the vehicle, mobile connectivity empowers users with greater control and convenience. Additionally, in emergency situations, such as theft or unauthorized access, remote immobilization capabilities can help safeguard the vehicle and its occupants.
The introduction of the advanced Smart E-Vehicle Monitoring System represents a significant advancement in automotive technology, addressing critical aspects of vehicle performance and user safety. By integrating features such as engine temperature monitoring, drunk and drive prevention, accident detection, and remote control, the system offers a comprehensive suite of functionalities designed to enhance both the operational efficiency and safety of electric vehicles. Furthermore, the proactive anomaly detection capabilities inherent in the monitoring system enable early intervention and preventive maintenance, reducing the risk of unforeseen failures and downtime. Moreover, the seamless integration of mobile connectivity provides users with unprecedented control and convenience, transforming the driving experience in the era of smart and electric vehicles.
In conclusion, the Smart E-Vehicle Monitoring System represents a paradigm shift in automotive engineering, ushering in a new era of intelligent and connected vehicles. By prioritizing user safety and performance optimization, this system sets a new standard for smart vehicle monitoring and paves the way for future innovations in the automotive industry.
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Figure 4.1 Autonomous vehicle
5. CONCLUSION AND FUTURE WORK
The introduction of the advanced Smart E-Vehicle Monitoring System marks a significant advancement in the realm of automotive technology. By addressing critical aspects such as engine temperature monitoring, drunk and drive prevention, accident detection, and remote control functionality, the system offers a comprehensive suite of features aimed at enhancing both vehicle performance and user safety. Through the integration of advanced sensors, machine learning algorithms, and mobile connectivity, the monitoring system provides real-time insights into vehicle operation and facilitates proactive anomaly detection. This proactive approach not only improves the reliability and efficiency of electric vehicles but also mitigates risks associated with accidents, breakdowns, and driver impairment.
Furthermore, the user-centric design of the monitoring system ensures ease of use and accessibility, empowering vehicle occupants with greater control and convenience. Whether it's monitoring engine temperature, conducting drunk and drive tests, or remotely controlling vehicle functions via mobile devices, users can leverage the system to enhance their driving experience and ensure peace of mind on the road. The Smart E-Vehicle Monitoring System represents a significant step forward in the evolution of smart and electric vehicles, setting new standards for performance, safety, and connectivity. By prioritizing user needs and leveraging cutting-edge technologies, this system lays the foundation for a future where vehicles are not just means of transportation but intelligent, proactive partners in ensuring a safer and more efficient mobility ecosystem.
FUTURE WORK:
While the advanced Smart E-Vehicle Monitoring System represents a substantial leap forward in automotive technology, there are several avenues for future research and development to further enhance its capabilities and impact:
(i) Integration of AI and Predictive Analytics: Explore the integration of artificial intelligence and predictive analytics to enable proactive maintenance scheduling, predictive fault detection, and optimization of vehicle performance based on historical data and real-time inputs.
(ii) Enhanced Sensor Technologies: Investigate the use of advanced sensor technologies, such as LiDAR and radar, to improve the accuracy and reliability of accident detection and collision avoidance systems, especially in complex urban environments and adverse weather conditions.
(iii) Expansion of Safety Features: Expand the range of safety features beyond drunk and drive prevention to include fatigue detection, pedestrian detection, and cyclist detection, leveraging computer vision and machine learning algorithms for enhanced situational awareness.
(iv) Integration with Smart City Infrastructure: Explore opportunities for integrating the Smart E-Vehicle Monitoring System with existing smart city infrastructure, such as traffic management systems and emergency response networks, to enable seamless communication and coordination in emergency situations.
(v) User Experience Optimization: Continuously refine the user interface and user experience of the monitoring system to ensure intuitive operation, accessibility for users of all abilities, and customization options to suit individual preferences and driving styles.
By pursuing these avenues for future work, researchers and developers can further elevate the capabilities and impact of the Smart E-Vehicle Monitoring System, advancing the state-of-the-art in automotive technology and contributing to the realization of safer, more efficient, and more sustainable mobility solutions for the future.
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