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Abstract: This study explores the application of intelligent technology in new energy vehicles, aiming to 

enhance their performance, safety, and user experience. Through analyzing the application and 

development of intelligent driving technology, vehicle networking technology, and artificial intelligence 

in new energy vehicles, this paper proposes innovative strategies to improve the level of intelligence in 

new energy vehicles. The research results show that intelligent technology plays a significant role in 

improving the performance and market competitiveness of new energy vehicles, while also identifying 

key directions and challenges for future development. 
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Introduction 

With the intensification of the global energy crisis and environmental pollution problems, new energy 

vehicles, as green and environmentally friendly transportation tools, have received widespread attention 

and rapid development. The application of intelligent technology is becoming increasingly prevalent in 

various industries and shows great potential in the automotive industry. Combining intelligent technology 

with new energy vehicles can not only enhance vehicle performance and user experience but also 

promote the upgrade and transformation of the entire automotive industry. 

1 Necessity of Combining New Energy Vehicles with Intelligent Technology 

1.1 Driving Factors for the Development of New Energy Vehicles 

The development of new energy vehicles is driven by various factors, mainly including policy support, 

market demand, technological advancements, and environmental protection. 

1.1.1 Policy Support 

Governments worldwide are implementing a series of policies and regulations to support the 

development of new energy vehicles in response to the energy crisis and environmental pollution. For 

example, measures such as purchase subsidies, tax incentives, and the construction of charging 

infrastructure encourage consumers to buy and use new energy vehicles. Additionally, governments have 

established strict emission standards and fuel economy regulations, prompting automakers to transition 



to new energy vehicles.[1] 

1.1.2 Market Demand 

As consumers become more environmentally conscious and demand efficient and energy-saving 

transportation, the market demand for new energy vehicles is rapidly growing. Consumers have 

increasingly high expectations for low-emission, low-noise, and high-efficiency vehicles, driving 

automakers to continuously introduce high-performance new energy vehicles to meet market demand. 

1.1.3 Technological Advancements 

The continuous progress in new energy vehicle technology is also a significant driving force behind 

its development. Advances in battery technology have significantly improved the driving range and 

charging efficiency of new energy vehicles. Optimization of electric drive technology and energy 

management systems has enhanced overall vehicle performance. Furthermore, improvements in 

manufacturing processes and material technologies have reduced production costs, making new energy 

vehicles more competitive in the market. 

1.1.4 Environmental Protection 

The global environmental pollution problem is becoming increasingly severe, with greenhouse gas 

emissions and air pollution posing major threats to human health and the ecological environment. As a 

green and environmentally friendly mode of transportation, new energy vehicles can effectively reduce 

exhaust emissions and decrease environmental pollution. The emphasis on environmental protection by 

governments and international organizations has propelled the development of new energy vehicles. 

1.2 The Key Role of Intelligent Technology in Enhancing New Energy Vehicle Performance 

Intelligent technology plays a crucial role in enhancing the performance of new energy vehicles, 

mainly in the following aspects: 

1.2.1 Intelligent Driving Technology 

Intelligent driving technology includes autonomous driving and Advanced Driver Assistance Systems 

(ADAS). By integrating various sensor technologies (such as LiDAR, cameras, radars, etc.) and high-

precision maps, it enables the perception and recognition of the vehicle’s surrounding environment. 

Intelligent driving technology can significantly improve driving safety and convenience, reduce human 

operational errors, and increase driving efficiency. 

1.2.2 Intelligent Battery Management System (BMS) 

The intelligent battery management system can monitor the battery status in real-time, accurately 

estimate the battery's state of charge and predict its lifespan, and optimize charging and discharging 

strategies. Intelligent BMS improves battery longevity and safety by balancing the management of the 

battery pack, preventing overcharging or over-discharging of individual cells, and enhancing the overall 

performance and reliability of the battery system through data analysis and algorithm optimization. 



1.2.3 Vehicle-to-Everything (V2X) Technology 

Vehicle-to-Everything (V2X) technology enables real-time connectivity between the vehicle and 

external entities through onboard communication devices and cloud platforms. V2X technology provides 

rich information services and value-added functions such as navigation, remote monitoring, vehicle 

maintenance, and emergency rescue, greatly enhancing user experience and vehicle intelligence. 

Additionally, V2X supports information sharing and coordinated control between vehicles, promoting 

the development of intelligent transportation systems and improving traffic efficiency and safety. 

1.2.4 Artificial Intelligence Technology 

The application of artificial intelligence technology in new energy vehicles covers various aspects, 

from driving control and energy management to user interaction. Through techniques such as deep 

learning, machine learning, and data mining, artificial intelligence can optimize vehicle control strategies, 

predict driving behavior, and analyze user habits to provide personalized services. The self-learning and 

adaptive capabilities of artificial intelligence enable new energy vehicles to continually improve 

performance and adaptability, meeting diverse user needs.[2] 

2 Application and Development of Intelligent Technology in New Energy Vehicles 

2.1 Application of Intelligent Driving Technology 

The application of intelligent driving technology in new energy vehicles has become an important 

means of enhancing driving safety, convenience, and efficiency. Intelligent driving technology mainly 

includes autonomous driving systems and advanced driver assistance systems (ADAS). 

2.1.1 Autonomous Driving Systems 

Autonomous driving systems integrate various sensors such as LiDAR, cameras, and radars to 

perceive and recognize the vehicle's surrounding environment. High-precision maps and global 

positioning systems (GPS) are used for accurate positioning. Autonomous driving algorithms can process 

large amounts of real-time data to perform path planning and vehicle control, enabling the vehicle to 

drive autonomously. Tesla's Autopilot and Waymo's autonomous driving technology are typical 

applications of autonomous driving systems in new energy vehicles, demonstrating their significant 

potential in improving driving safety and convenience. 

2.1.2 Advanced Driver Assistance Systems (ADAS) 

ADAS uses sensors and cameras to monitor the vehicle's surroundings in real-time, providing 

auxiliary functions such as lane departure warning, automatic emergency braking, and blind-spot 

monitoring to enhance the driver's experience and safety. ADAS technology has been widely applied in 

many new energy vehicles, such as Tesla's Autopilot and Audi's Traffic Jam Assist, effectively reducing 

traffic accidents and improving driving safety. 

The application of intelligent driving technology not only enhances the safety and convenience of 

new energy vehicles but also lays the foundation for future autonomous driving technology. With 

continuous technological advancements, intelligent driving technology will play an increasingly 

important role in new energy vehicles. 



2.2 Application of Intelligent Battery Management Systems 

The intelligent battery management system (BMS) is a crucial component of new energy vehicles, 

using intelligent means to monitor, manage, and optimize the battery to improve its lifespan and the 

vehicle's range. 

2.2.1 Battery Status Monitoring 

The intelligent BMS can monitor the battery's voltage, current, temperature, and health status in real-

time, providing accurate battery status assessments. For example, the BMS can predict the battery's 

remaining lifespan and health status through data collection and analysis, providing early warnings of 

battery failures to ensure driving safety. 

2.2.2 Optimization of Charging and Discharging Strategies 

The BMS can optimize the battery's charging and discharging strategies through data analysis and 

machine learning, improving energy utilization efficiency. For instance, based on battery status and 

charging demand predictions, the BMS can dynamically adjust charging time and power to reduce 

charging time and extend battery life. Additionally, the BMS can optimize the balance management of 

the battery pack, preventing overcharging or over-discharging of individual cells, and enhancing the 

overall performance of the battery system.[3] 

2.2.3 Energy Management and Efficient Driving 

The BMS can analyze the vehicle's energy consumption data and driving behavior to provide energy-

saving driving recommendations and energy management strategies. For example, the intelligent energy 

management system can offer optimized energy management plans based on driving routes, traffic 

conditions, and driving habits, reducing energy consumption and improving range. Intelligent energy 

management enables new energy vehicles to achieve more efficient energy utilization, promoting green 

travel. 

The application of intelligent BMS not only improves the battery performance and range of new 

energy vehicles but also enhances the vehicle's overall intelligence, providing users with a safer, more 

efficient, and environmentally friendly travel experience. 

2.3 Integrated Application of Vehicle-to-Everything (V2X) Technology 

V2X technology, through onboard communication devices and cloud platforms, enables real-time 

connectivity between the vehicle and external entities, providing new energy vehicles with rich 

information services and value-added functions. The integrated application of V2X technology mainly 

includes: 

2.3.1 Information Services and Navigation 

V2X technology can provide real-time road information, traffic conditions, and navigation services 

to help drivers choose the best route, reducing travel time and fuel consumption. For example, platforms 

like Baidu CarLife and Gaode Navigation have been applied in many new energy vehicles, offering 

accurate navigation and real-time traffic information. 



2.3.2 Remote Monitoring and Vehicle Maintenance 

Through V2X technology, owners can remotely monitor and manage their vehicles, checking vehicle 

status, remaining battery, mileage, and more in real-time. Remote control functions such as remote start 

and air conditioning adjustment are also possible. Additionally, V2X technology can provide vehicle 

fault diagnosis and maintenance reminder services, improving maintenance efficiency and vehicle 

lifespan. 

2.3.3 Emergency Rescue and Safety Assurance 

V2X technology can automatically send location information and accident details to rescue centers 

in the event of a vehicle accident, providing emergency rescue services to ensure the owner's safety. 

Systems like OnStar and CheAnDa have already been applied in some new energy vehicles, offering 

24/7 safety assurance for owners. 

The integrated application of V2X technology not only enhances the intelligence of new energy 

vehicles but also improves user experience by providing more convenient, safe, and efficient travel 

services. As technology advances and applications deepen, V2X technology will play an increasingly 

important role in new energy vehicles, driving the intelligent transformation and innovative development 

of the entire automotive industry. 

2.4 Application of Artificial Intelligence in New Energy Vehicles 

Artificial intelligence (AI) technology in new energy vehicles covers various aspects, from driving 

control and energy management to user interaction. Through deep learning, machine learning, and data 

mining, AI can significantly enhance the intelligence level and user experience of new energy vehicles. 

2.4.1 Driving Control and Behavior Prediction 

AI optimizes driving control strategies and improves driving safety and comfort by analyzing driver 

behavior and environmental data. For example, AI can predict driver actions to provide early warnings 

or interventions to prevent traffic accidents. Additionally, AI can dynamically adjust driving strategies 

based on road conditions and traffic flow, improving driving efficiency. 

2.4.2 Energy Management and Optimization 

AI technology can monitor and analyze the battery's status and the vehicle's energy consumption in 

real-time, optimizing charging and discharging strategies to improve battery life and range. For instance, 

AI can predict battery life and charging needs through data analysis and machine learning, optimizing 

charging time and power to enhance energy utilization efficiency.[4] 

2.4.3 User Interaction and Personalized Services 

AI can achieve intelligent interaction with users through natural language processing and voice 

recognition, providing personalized services. For example, onboard intelligent assistants can offer 

customized navigation, entertainment, and vehicle settings based on user habits and preferences, 

enhancing user satisfaction and driving experience. Intelligent assistants like Baidu's DuerOS and 

Amazon's Alexa have already been applied in some new energy vehicles. 



The application of AI technology not only improves the intelligence of new energy vehicles but also 

provides users with more intelligent, convenient, and personalized travel services. With continuous 

advancements in AI technology, new energy vehicles will become more intelligent and user-friendly, 

creating more value for users. 

3 Innovative Strategies to Enhance the Intelligence Level of New Energy Vehicles 

3.1 Technology Integration and System Integration 

Technology integration and system integration are key strategies to enhance the intelligence level of 

new energy vehicles. By organically integrating different intelligent technologies, the overall 

optimization of the system can be achieved, significantly improving vehicle intelligence and user 

experience. 

3.1.1 Multi-Sensor Fusion 

In intelligent driving systems, the fusion of data from various sensors such as LiDAR, cameras, radars, 

and ultrasonic sensors can provide more comprehensive and accurate environmental perception 

capabilities. Multi-sensor fusion technology increases the redundancy and reliability of perception, 

enabling accurate recognition and response to complex environments. 

3.1.2 Cross-System Integration 

Integrating intelligent driving, intelligent battery management systems, vehicle networking, and 

artificial intelligence technologies can achieve coordinated work between systems. For example, 

integrating intelligent battery management systems with vehicle networking technology can enable 

remote monitoring and optimized charging strategies, improving battery efficiency and safety. 

3.1.3 Modular Design and Standardization 

Using modular design and standardized interfaces can simplify the system integration process, 

increasing system flexibility and scalability. Modular design not only facilitates the integration of 

different technologies but also simplifies maintenance and upgrades, reducing system complexity and 

cost. 

3.1.4 Software and Hardware Co-Optimization 

Through optimizing the collaborative work of software and hardware during system integration, the 

performance and efficiency of the system can be further enhanced. For example, optimizing the 

coordination between intelligent driving algorithms and hardware computing platforms can improve 

system real-time performance and response speed, enhancing driving safety and stability. 

3.2 Data-Driven Intelligent Optimization 

Data-driven intelligent optimization is an important means to enhance the intelligence level of new 

energy vehicles. By analyzing and mining big data, intelligent optimization and continuous improvement 

of the system can be achieved.[5] 



3.2.1 Big Data Analysis and Prediction 

By collecting and analyzing vehicle operation data, user behavior data, and environmental data, 

potential issues and optimization opportunities in the system can be identified. For example, analyzing 

historical vehicle operation data can predict battery life and charging needs, optimizing charging and 

discharging strategies to improve battery efficiency and lifespan. 

3.2.2 Machine Learning and Deep Learning 

Utilizing machine learning and deep learning algorithms can achieve intelligent optimization of 

complex systems. For example, deep learning algorithms can optimize control strategies for intelligent 

driving systems, improving system adaptability and decision-making accuracy. Additionally, machine 

learning algorithms can optimize vehicle energy management and route planning, increasing vehicle 

range and driving efficiency. 

3.2.3 Adaptive Optimization and Real-Time Adjustment 

Data-driven adaptive optimization technology enables real-time adjustment and dynamic 

optimization of the system. For example, by monitoring the vehicle's operating status and environmental 

changes in real-time, the intelligent driving system can adaptively adjust driving strategies to enhance 

system safety and stability. Furthermore, the intelligent battery management system can dynamically 

adjust charging and discharging strategies through real-time data analysis, optimizing battery 

performance and lifespan. 

3.2.4 Data Sharing and Collaborative Innovation 

Establishing open data sharing platforms can promote data sharing and collaborative innovation 

among different manufacturers and research institutions. For instance, sharing vehicle operation data and 

user behavior data can collectively advance the development and application of intelligent driving and 

vehicle networking technologies, achieving cross-industry collaborative innovation and technological 

breakthroughs. 

3.3 Network Security and Privacy Protection 

As the intelligence level of new energy vehicles continues to rise, network security and privacy 

protection become particularly important. Effective network security and privacy protection strategies 

can ensure system safety and reliability, enhancing user trust and satisfaction. 

3.3.1 Network Security Architecture Design 

In the design of intelligent systems, the overall design of the network security architecture must be 

considered, including secure communication, secure authentication, data encryption, and access control. 

Establishing a multi-layer network security defense system can effectively prevent network attacks and 

data leaks, ensuring the safe operation of the system. 

3.3.2 Security Protocols and Encryption Technologies 

Using advanced security protocols and encryption technologies can ensure the security and integrity 

of data during transmission. For example, adopting encryption technologies such as TLS (Transport 



Layer Security) and AES (Advanced Encryption Standard) can effectively prevent data theft and 

tampering, protecting user privacy and system security.[6] 

3.3.3 Intrusion Detection and Defense Mechanisms 

Establishing intrusion detection and defense mechanisms can timely detect and prevent network 

attack behaviors. Deploying intrusion detection systems (IDS) and intrusion prevention systems (IPS) 

can monitor network traffic and system behavior in real-time, detecting abnormal activities and taking 

defensive measures to ensure system security and stability. 

3.3.4 Privacy Protection Policies and Regulations 

Formulating and complying with privacy protection policies and regulations are important measures 

to safeguard user privacy. For example, adhering to international privacy protection regulations such as 

the General Data Protection Regulation (GDPR) ensures the legal collection, storage, and use of user 

data. Additionally, companies should establish clear privacy protection policies, transparently showing 

users how data is used and obtaining user consent. 

3.3.5 Security Education and Training 

Conducting network security and privacy protection education and training for employees is crucial 

for ensuring system security. Regular security training and drills can enhance employees' ability to 

respond to network security threats, ensuring the safe operation of the system. 

Conclusion 

This study explores the critical role of intelligent technologies by analyzing the application and 

development of intelligent driving technology, vehicle networking technology, and artificial intelligence 

in new energy vehicles. The study emphasizes the necessity of innovative strategies to further enhance 

the intelligence level of new energy vehicles. Future research should focus more on the in-depth 

application of intelligent technologies in new energy vehicles, especially on the comprehensive 

integration and optimization of intelligent driving, vehicle networking, and artificial intelligence 

technologies. Additionally, issues related to cybersecurity and privacy protection need to be given 

sufficient attention to ensure the secure and reliable operation of intelligent systems. 
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