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[bookmark: OLE_LINK1]1. Introduction 
At present, the number of cars in China is increasing, and the number of casualties caused by traffic accidents is increasing year by year. In 2020, traffic accidents caused 62,763 deaths and 25,101 non-fatal injuries in China, in addition to causing significant direct property losses and adverse social impacts(Liu et al., 2020). There is one technology that could prevent most road deaths -- Autonomous Driving Systems. And Autonomous Driving Systems has other potential benefits: less traffic accidents, less energy consumption, less car exhaust and less driving stress. Although there has been some progress in autonomous driving, a series of challenges need to be overcome to achieve it.

[bookmark: OLE_LINK6][bookmark: OLE_LINK7]2.1 Working principle and Key technology
It is well known that Autonomous Vehicles are often equipped with a variety of functionally rich sensors, such as cameras, radar and GPS (Ren et al., 2020). Autonomous driving vehicles first identify the road environment based on sensors, then use a computer to plan their own routes, and finally use a computer to control the driving of the vehicle. According to the Society of Automotive Engineers, autonomous vehicles are classified into six classes (Yurtsever et al., 2020). In L0, the driver is in full control of the vehicle, and the true sense of autonomous driving starts from the L3 level. The latest technology of autonomous driving system is only at L4 level, so it will take a long time for researchers to study this aspect.
In terms of technology, the whole key technology of autonomous driving can be summarized as three parts: Perception, Planning and Control (wang et al., 2019). Perception is the most fundamental part of Autonomous driving technology. Autonomous vehicles without awareness of their surroundings are like people without eyes, and driverless planning systems cannot function properly. “Specifically, it mainly includes: lane line detection, traffic light recognition, traffic sign recognition, pedestrian detection, vehicle detection, etc.” cited in Yuan et al (2021). Planning refers to the process by which autonomous vehicles make decisions and plans in order to reach a certain destination. For autonomous vehicles, this process usually includes getting to the destination from the starting point, while avoiding obstacles, and constantly optimizing the trajectory and behavior of the driving route to ensure the safety and comfort of the ride. Control is the execution process of transforming planning into actions. It mainly controls the driving actions of the vehicle such as throttle, brake and steering, and adjusts the speed, position and direction of the vehicle to ensure the safety, maneuverability and stability of the vehicle.
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Automatic Driving Vehicles have many sensors, and how to quickly and correctly perform data fusion is one of the current challenges of the Automatic Driving Systems. First, the autonomous driving system needs to process the synchronization of various data sources. For example, a camera usually generates 30-60 frames/second of data, while the Lidar point cloud data frequency is 10 Hz (Liu et al., 2021). How to process sensor data of different frequency and time is very important, because it will affect the safety of the vehicle. Secondly, the Automatic Driving Systems need to distinguish the data of multiple sensors to identify the sensor transmitting the wrong information (Wong et al., 2020). If the system confirms the wrong information, it will also lead to driving safety problems. Therefore, the correct and fast sensor data fusion is an important problem to be solved in the Autonomous Driving Systems.
In addition to technical challenges, autonomous driving systems also face several other challenges, such as legislation, infrastructure, culture, audience and so on. According to Eraqi et al.(2021) and Wong et al.(2020), autonomous driving vehicles are controlled by computers, and it is a problem who will take responsibility if a traffic accident occurs. In addition, Zandieh et al.(2021) interviewed 15 elderly people about their attitudes towards autonomous driving vehicles, and the interviewees expressed concerns about the safety, operability and cost of autonomous driving vehicles. However, the case studies were single and fewer elderly people were interviewed. In short, autonomous driving still faces many challenges, but these challenges are also opportunities, autonomous driving will enter the rapid development after overcoming these challenges.
For the better development of autonomous driving in the future, this paper puts forward two suggestions. First, increase research. On the one hand, relevant units, institutions and enterprises should increase research efforts, further study related technologies, work hard in the core areas and key technologies, improve the vehicle technology level, improve driving safety, and strive to reduce costs. On the other hand, the government should increase support, formulate relevant preferential policies, and provide adequate human, material and financial support. Second, relevant policies and regulations should be introduced as soon as possible. Corresponding policies can standardize and unify the development of the industry, provide theoretical and policy basis for the development of autonomous vehicles in the future, and facilitate mutual cooperation and technical exchanges between industries. Laws and regulations should be formulated to ensure that liability can be accurately and effectively determined in the event of an accident, so as to guarantee the development of autonomous vehicles.

3. Conclusion 
The development of autonomous driving technology provides a new way for transportation. Although autonomous driving vehicles have made some progress in perception, planning and control, they still face difficulties and challenges such as immature technology, incomplete laws, and inconsistent standards. With the continuous in-depth development of 5G networks, artificial intelligence, and big data, the performance of autonomous vehicles tends to be more perfect, which can also greatly reduce road safety accidents and improve vehicle traffic efficiency. Secondly, laws and regulations related to autonomous driving will be more standardized. Therefore, autonomous driving vehicles are the development direction of future cars, and autonomous driving vehicles will also be popularized all over the world and enter thousands of homes. This time will not be too long.
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