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Abstract

Advanced Driver Assistance Systems (ADAS) have been developed to enhance driving safety and comfort. These systems
collect and process environmental information using the data combination of various sensors, including radar, lidar, camera,
and ultrasonic sensors, to prevent accidents and find a better and safer route. ADAS-related systems are investigated in two
types: active and passive, in the passive type, the system's task is to create the necessary warnings for the driver, while in the
active type, the system reacts to specific situations in addition to making correct decisions. A driver assistance system is
divided into six different levels, which change as the level of abstraction increases, the degree of automation of the system
changes, and at higher levels the system moves towards fully automated driving. Despite significant advancements in this
field, challenges remain, including limitations of sensors in adverse weather conditions, heavy traffic, heavy data
management, the size of the chips used, the issue of real-time rapid response, and cybersecurity. This review explores how
using Deep learning and Al algorithms for enhance ADAS capabilities in data processing, obstacle detection and predictive
analysis for better results.

Introduction: ADAS aims for better and safer driving by gathering sufficient data from the environment. Using sensor
fusion technologies and enhancing the algorithms improved these systems over time. Regardless of these improvements,
several challenges remain to be addressed. Al and deep learning algorithms play a key role in improving the aforementioned
systems. These algorithms can solve problems such as more accurate identification of obstacles, object detection, prediction
of other vehicles, pedestrians, or environmental changes, and heavy data management. By using these algorithms, advanced
driver assistance systems will be improved over time using the learning process, and with the interaction between the car and
the environment as well as between the cars, each vehicle will share its experiences with the other vehicles through the
network, which will lead to faster and better learning. Communication with other vehicles and the environment causes up-
to-date data and traffic conditions and prevents sudden hazards. This will improve real-time response and reduce accidents
and improve traffic flow. The present study is a review article that examines emerging technologies in advanced driver
assistance systems. It also examines challenges such as adverse weather conditions, maintaining cybersecurity, understanding
and processing heavy data, and using artificial intelligence and deep learning algorithms.

Method: This study leverages a comprehensive review on existing ADAS technologies, challenges and potential solution.
Additionally, this research highlights emerging technologies in ADAS development by comparing existing features with
anticipated advancement.

Results: This review demonstrates the use of Al, deep learning algorithms and big data enhances ADAS tasks. This approach
increases accuracy in obstacle detection, object recognition and predictive capabilities. This enhancement enables vehicles
to predict the behaviors of other vehicles, road traffic, dynamic environment and pedestrians. Improved data processing
techniques promise to manage large amount of data more effectively. Furthermore, real-time data sharing between vehicles
and surrounding environment, improves real-time responsiveness and safety.

Keywords: Emerging Technologies, Driver Assistance System, Challenges, Solutions.
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3 Hazard Detection
35 Model Pruning

3¢ Quantization
37 Thermal Cameras

3% Hamming
3 Edge Computing
40 Distributed Systems

41 Solid-state Drives
42 Frequency-modulated continuous wave (FMCW)

4 Sensor Fusion

4 Accelerometer sensor

4 Fuel level sensor

46 Tire pressure monitoring sensor

47 Advanced Driver Monitoring System (ADMS
“*Advanced Encryption Standard(AES)

49 Hardware Security Modules (HSMs)

3% Intrusion Detection Systems (IDS)

51 Cloud Computing and Over-the-Air (OTA) Updates
52 Solid-State LiDAR

33 Dedicated Short-Range Communication (DSRC)
34 Rule-based Algorithms

35 Edge Cases

36 Self-learning

57 Hardware-Accelerated Processing

38 Al-specific Hardware

59 Ethical Al

% Context-Aware Al

¢! Predictive Al

2 Collaborative Al
83Ethical Decision-Making

% Recurrent Neural Networks
%Generative Adversarial Networks
¢ Neuromorphic Computing
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! Advanced Driver Assistance Systems (ADAS)

2 Anti-lock Braking System(ABS)

3 Electronic Stability Control(ESC)

4 Adaptive Cruise Control(ACC)

3 Lane Keeping Assist(LKA)

¢ Automatic Emergency Braking
7 Automatic Parking Assist

8 Electronic Stability Control (TCS)

? Traction Control System (TCS)

10 Automatic Emergency Braking (AEB)
1 Lane Keeping Assist (LKA)

12 Lane Centering (LC)

13 Traffic Jam Assist (TJA)

14 Adaptive Cruise Control (ACC)

15 Cruise Control

16 Radar

17 Lidar

18 L_ane Departure Warning (LDW)

19 Lane Keeping Assist (LKA)

20 YAEB(Automatic Emergency Braking
21 Blind Spot Detection (BSD)

22 Automatic \ Parking Systems (APS)
2 Collision Warning System (CWS)
24 Pedestrian detection

%5 Drowsiness Detection

26 Tire Pressure Monitoring (TPM)
27 The Change of Wheel Angular
2 Tire Effective Radius

2 Automative Night Vision (ANV)
30 Intersection Assist (1A)

3 Rain detection

32 Seatbelt Warning

33 Adaptive lightening system




