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Abstract- A modern-day self-sustaining car determines its 

driving method by means of thinking about solely exterior 

factors (Pedestrians, street conditions, etc.) barring thinking 

about the interior circumstance of the vehicle. To overcome 

above problems,in this paper author proposed a new strategy 

ie A Driving Decision Strategy(DDS) Based on Machine 

learning for an autonomous vehicle” Analysis of both external 

and internal factors determines the optimal strategy for an 

autonomous vehicle (consumable conditions, RPM levels etc.). 

To implement this, the project author has introduced and 

algorithm called DDS (Driving Decision Strategy) algorithm 

which is based on genetic algorithm to choose optimal gene 

values which helps in taking better decision or prediction. 

DDS algorithm obtained input from sensor and then passes to 

genetic algorithm to choose optimal value which helps in 

faster and efficient prediction. Propose DDS with genetic 

algorithm performance is comparing with existing machine 

learning algorithm such as Random Forest and MLP 

(multilayer perceptron algorithm.). Propose DDS shows better 

prediction accuracy compareto random forest and MLP. 

(multilayer perceptron algorithm.) 
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I. INTRODUCTION 

 

 A Driving Decision Strategy (DDS) Based on 

Machine Learning for an Autonomous Vehicle" aims to create 

an intelligent system that enables autonomous vehicles to 

make real-time, efficient, and safe driving decisions. This 

system will utilize advanced machine learning algorithms to 

process data from a variety of sensors, such as LiDAR, 

cameras, and radar, to understand the vehicle’s surroundings 

and predict potential hazards. The DDS will focus on handling 

critical driving tasks, including lane management, obstacle 

detection and avoidance, traffic sign recognition, and 

navigation through dynamic traffic conditions. By integrating 

real-time data processing and predictive modeling, the system 

will ensure safer and smoother driving experiences.  

 

The scope of the project includes data collection from 

diverse road environments, training machine learning models 

using advanced techniques such as reinforcement learning and 

neural networks, and validating the decision-making strategy 

in both simulated and controlled real-world conditions. The 

system will also incorporate elements of path planning and 

vehicle control to ensure seamless execution of decisions. 

Furthermore, the DDS will be designed to handle 

unpredictable events, such as sudden stops by other vehicles 

or unexpected pedestrian crossings, enhancing the overall 

robustness of the autonomous vehicle.The DDS will be 

capable of handling complex driving scenarios such as lane-

changing, obstacle avoidance, traffic sign recognition, and 

interaction with other vehicles and pedestrians. Additionally, 

the system will integrate predictive models to anticipate 

potential risks and adapt to dynamic road conditions. The 

project will include datacollection, model training, and 

validation in simulation environments, followed by testing in 

controlled real-world scenarios. Ultimately, this project aims 

to contribute to the advancement of autonomous driving 

technologies by providing a robust and reliable decision-

making framework.  

 

II. LITERATURE SURVEY 

 

Driving Decision Strategy (DDS) is equipped with a 

range of innovative features aimed at enhancing the safety, 

efficiency, and adaptability of autonomous driving systems. 

The core feature of the DDS is its ability to process real-time 

data from various sensors, including LiDAR, cameras, and 

radar. This enables the system to accurately perceive its 

surroundings, identify obstacles, recognize traffic signs, and 

assess road conditions. The integration of multiple sensor 

inputs ensures a comprehensive understanding of the 

environment, even in challenging weather or low-visibility 

conditions.  

 

Another key feature is the system’s use of machine 

learning algorithms, such as deep learning and reinforcement 

learning, to make optimal driving decisions. These algorithms 

allow the DDS to analyze complex driving scenarios and 

determine the best course of action, such as when to change 
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lanes, stop for pedestrians, or overtake other vehicles. By 

continuously learning from new data, the system improves its 

decision-making capabilities over time, ensuring reliability 

and adaptability in diverse road conditions.  

 

The DDS is also equipped with predictive modeling 

capabilities to anticipate potential hazards and risks. For 

example, it can predict the movement of nearby vehicles or 

pedestrians and adjust the vehicle’s speed or trajectory 

accordingly. This proactive approach enhances the safety of 

both passengers and other road users by preventing collisions 

and ensuring smooth navigation through dynamic traffic 

situations.  

 

In addition to safety, the DDS focuses on optimizing 

driving efficiency. Features such as adaptive cruise control, 

energy-efficient route planning, and traffic-aware navigation 

contribute to reducing fuel consumption and minimizing travel 

time. The system can also adapt to various driving styles and 

conditions, ensuring comfort and efficiency across different 

environments, whether in urban settings or on highways.  

 

Finally, the project incorporates simulation and real-

world testing features to validate the performance of the DDS. 

Advanced simulation environments enable the testing of the 

system in a wide range of scenarios before deployment in 

actual vehicles. This ensures the reliability and robustness of 

the DDS, making it a critical component for autonomous 

vehicles aiming to operate seamlessly and safely in real-world 

conditions.  

 

III. PROBLEM DEFINITION, PROPOSED 

METHODOLOGY 

 

A Driving Decision Strategy (DDS) revolves around 

the need for a reliable, efficient, and adaptive decision-making 

system in autonomous vehicles. Traditional rule-based 

systems often struggle to handle the complexities and 

uncertainties of real-world driving scenarios, such as dynamic 

traffic conditions, unpredictable behavior from other road 

users, and varying weather or road conditions. This lack of 

adaptability and responsiveness limits the effectiveness and 

safety of autonomous driving technologies. 

 

The proposed system introduces a driving decision 

strategy based on machine learning to enhance autonomous 

vehicle decision-making capabilities. It leverages sensor 

fusion, deep learning, and reinforcement learning algorithms 

to analyze real-time environmental data and make optimal 

driving decisions. The system processes input from various 

sensors such as LiDAR, cameras, RADAR, and GPS to detect 

objects, lanes, and traffic conditions. Machine learning 

models, including convolutional neural networks and 

reinforcement learning, are employed to classify objects, 

predict pedestrian behavior, and select the safest maneuver. 

The DDS continuously learns from past driving scenarios, 

improving decision-making efficiency over time. This system 

ensures collision avoidance, traffic rule compliance, and 

smooth path planning, making autonomous vehicles more 

reliable and intelligent in dynamic environments.  

 

The core of the DDS relies on advanced machine 

learning models, such as convolutional neural networks 

(CNNs) for object detection and classification, recurrent 

neural networks (RNNs) for sequential decision-making, and 

reinforcement learning for adaptive driving strategies. CNNs 

are used to analyze images from cameras and identify objects 

like pedestrians, cyclists, traffic signs, and road obstacles. 

Reinforcement learning, particularly deep Q-networks (DQN) 

and policy gradient methods, enables the vehicle to learn 

optimal driving policies through continuous interaction with 

the environment. This allows the system to make intelligent 

decisions such as when to change lanes, when to accelerate or 

decelerate, and how to navigate intersections safely. The DDS 

continuously learns from past driving experiences, utilizing 

historical data to refine its decision-making processes and 

adapt to new traffic patterns.  

 

One of the key features of the system is its ability to 

predict the behavior of surrounding entities, such as 

pedestrians, cyclists, and other vehicles. Through behavior 

prediction models and trajectory forecasting, the DDS can 

anticipate potential collisions and take proactive measures to 

avoid them. For instance, if a pedestrian is detected near a 

crosswalk, the system can predict whether they are likely to 

step onto the road and adjust the vehicle’s speed accordingly. 

Similarly, by analyzing the speed and movement patterns of 

nearby vehicles, the DDS can anticipate sudden lane changes 

or emergency braking situations, allowing it to react 

preemptively. proposed Driving Decision Strategy (DDS) 

based on machine learning offers several advantages in 

enhancing the performance and safety of autonomous 

vehicles. It enables real-time decision-making by processing 

data from multiple sensors such as LiDAR, cameras, RADAR, 

and GPS, ensuring accurate perception of the environment. 

The use of deep learning and reinforcement learning 

improves adaptability to complex traffic conditions, reducing 

the risk of accidents. The system enhances collision 

avoidance by predicting potential hazards and taking 

proactive measures.  

 

1. Real-time Decision-Making  

2. Enhanced Safety  

3. Adaptive Learning  
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4. Traffic Rule Compliance  

5. Efficient Path Planning  

6. Obstacle & Pedestrian Detection  

7. Improved Traffic Flow  

8. V2X Communication  

9. Fuel & Energy Efficiency  

10. Scalability & Reliability  

 

IV. ARCHITECTURE,RESULTS  

AND CONCLUSION 

 

The architecture of the Driving Decision Strategy (DDS) for 

an autonomous vehicle is designed as a multi-layered system 

that integrates various technologies to ensure safe and 

intelligent driving. At the foundation lies the Sensor Data 

Collection Layer, which gathers real-time input from multiple 

sensors such as LiDAR, radar, cameras, GPS, and ultrasonic 

sensors. These sensors provide crucial information about the 

vehicle's surroundings, including road conditions, nearby 

vehicles, obstacles, traffic signs, and lane markings. 

 

MACHINE LEARNING ALGORITHMS  

 

RANDOM FOREST ALGORITHM  

 

Random Forest is an ensemble learning technique 

that builds multiple decision trees to improve predictive 

accuracy and control overfitting. It works by creating a 

"forest" of trees, each trained on different subsets of the data 

and using random subsets of features at each split. This 

randomness helps ensure that the trees are diverse and 

captures various patterns in the data, ultimately leading to a 

more robust and generalized model. The finaloutput is 

determined by aggregating the predictions from all individual 

trees, which mitigates the risk ofrelying on a single, 

potentially flawed tree.One of the key advantages of Random 

Forest is its ability to handle large datasets with numerous 

features without requiring extensive preprocessing. It can 

manage both numerical and categorical data, making it highly 

versatile across different types of problems 

 

 
Fig: Driving Decision Strategy Architecture 

 

 

MLP ALGORITHM  

 

The Multi-Layer Perceptron (MLP) is a type of 

artificial neural network used for supervised learning tasks 

such as classification and regression. It consists of an input 

layer, one or more hidden layers, and an output layer, where 

each neuron is connected to the next layer through weighted 

connections. The network learns by adjusting these weights 

using an optimization process called backpropagation. In 

forward propagation, input data passes through the network, 

where neurons apply activation functions likeReLU or 

Sigmoid to introduce non-linearity. The output is compared to 

the actual values using a loss function, and the error is 

minimized by adjusting weights through gradient descent. 

MLP is widely used in applications such as image recognition, 

speech processing, and decision-making in autonomous 

systems. In the context of your project, MLP is utilized as a 

benchmark model to compare its effectiveness against the 

Genetic Algorithm-based Driving Decision Strategy (DDS) 

and the Random Forest model, helping in optimizing 

autonomous vehicle driving decisions. This algorithm used in 

this project where the accuracy is compared with the various 

algorithms.  
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GENETIC ALGORITHM  

 

The Genetic Algorithm (GA) is an optimization 

technique inspired by the principles of natural selection and 

evolution. It is used to solve complex problems by iteratively 

improving a population of potential solutions. The algorithm 

begins by initializing a population of candidate solutions, each 

represented as a chromosome. These solutions are evaluated 

based on a fitness function that measures their effectiveness in 

solving the problem. Through selection, the fittest individuals 

are chosen to reproduce, creating new offspring through 

crossover, where genetic material from parent solutions is 

combined. To maintain diversity and prevent premature 

convergence, mutation introduces small random changes in 

the offspring. This process continues for multiple generations, 

gradually refining the solutions until an optimal or near-

optimal result is obtained. Genetic Algorithms are widely used 

in machine learning, engineering design, scheduling, and 

autonomous systems. In your project, GA is employed to 

optimize the Driving Decision Strategy (DDS) by analyzing 

both internal and external vehicle conditions, allowing 

autonomous vehicles to make more efficient and safe driving 

decisions. Reproduction involves crossover, where two parent 

chromosomes exchange genetic information to create 

offspring with combined traits, promoting diversity and the 

possibility of better solutions. Additionally, mutation 

introduces small random changes in some genes to prevent the 

population from converging prematurely to suboptimal 

solutions and to explore new potential solutions. This 

evolutionary process repeats over multiple generations, 

continuously improving the population’s fitness until a 

satisfactory solution is found or a predefined stopping 

criterion is met. 

 

DATA SETS  

 

A dataset is a structured collection of data used for 

analysis, training machine learning models, or making data-

driven decisions. In the context of your project, the dataset 

consists of sensor data collected from autonomous vehicles, 

which includes both external factors such as traffic conditions, 

pedestrian presence, road conditions, and weather, as well as 

internal factors like engine performance, battery health, and 

brake system status. These data points are crucial in training 

and validating the driving decision strategy model, allowing it 

to make optimal driving decisions in real time.The dataset is 

typically collected from multiple sources, including cameras, 

lidar sensors, radar, GPS modules, and vehicle diagnostics 

systems. Each data entry in the dataset represents a snapshot 

of the vehicle’s environment and internal state at a particular 

moment. For example, an entry may contain information about 

detected pedestrians, nearby vehicles, road signs, lane 

markings, engine temperature, RPM levels, and braking 

pressure. These features help the machine learning models, 

including the genetic algorithm, multi-layer perceptron, and 

random forest, learn patterns in driving behavior and optimize 

decision-making.  

 

Data preprocessing is an essential step before using 

the dataset for training. This involves cleaning the data by 

removing missing values, handling outliers, normalizing 

numerical values, and extracting relevant features. The dataset 

is then split into training and testing sets to evaluate the 

performance of different models. Additionally, big data 

techniques may be used to handle large-scale datasets 

efficiently, as autonomous vehicle data is often collected in 

vast amounts and needs cloud storage for real-time processing.  

 

To benchmark the driving decision strategy model, 

various performance metrics such as accuracy, precision, 

recall, and F1-score are used to assess how well the model 

predicts the best driving strategy based on past and real-time 

data. The dataset plays a critical role in enabling the model to 

adapt to different driving conditions, ensuring safety, 

efficiency, and reliability in autonomous vehicle decision-

making. If you need a dataset for your project, publicly 

available datasets such as those from Waymo Open Dataset, 

Berkeley DeepDrive BDD100K, and KITTI Vision 

Benchmark provide real-world sensor data from autonomous 

vehicles that can be used for training and validation. 

 

V. CONCLUSION & FUTURE SCOPE 

 

The proposed driving decision strategy based on 

machine learning is a significant advancement in autonomous 

vehicle technology, aiming to enhance safety, efficiency, and 

adaptability in real-world traffic conditions. The system 

leverages sensor fusion, deep learning algorithms, and 

reinforcement learning models to enable autonomous vehicles 

to analyze their surroundings, predict potential hazards, and 

make intelligent driving decisions. By processing real-time 

data from LiDAR, RADAR, cameras, GPS, and other sensors, 

the system ensures precise object detection, lane tracking, and 

obstacle avoidance. Unlike rule-based decision-making, which 

relies on pre-defined instructions, the machine learning 

approach continuously learns from past experiences, 

improving its decision-making capabilities and adaptability to 

new driving conditions. 

 

The future scope of the proposed driving decision 

strategy based on machine learning is vast, as autonomous 

vehicle technology continues to evolve. With ongoing 

advancements in artificial intelligence, sensor technology, and 

vehicle-to-everything (V2X) communication, the system can 
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be further enhanced to improve its efficiency, safety, and 

adaptability. Future developments in deep learning models 

will allow autonomous vehicles to make even more precise 

and context-aware driving decisions, ensuring smoother 

interactions with pedestrians, cyclists, and other vehicles in 

dynamic traffic conditions. The integration of advanced 

reinforcement learning techniques will enable the system to 

handle unpredictable scenarios, such as sudden lane changes, 

road closures, and extreme weather conditions, making self-

driving vehicles even more reliable.  

 

One of the key areas of future growth is the 

enhancement of real-time decision-making using edge 

computing and 5G technology. The high-speed, low-latency 

communication enabled by 5G will allow autonomous 

vehicles to process and share real-time data with traffic 

management systems, other vehicles, and smart city 

infrastructure. This will lead to better traffic coordination, 

reduced congestion, and improved road safety. Additionally, 

cloud-based AI models can continuously update and refine 

decision-making strategies by learning from global driving 

data, ensuring that autonomous vehicles are always equipped 

with the latest and most effective driving techniques. 

 

Another major area of development is the 

improvement of security and ethical decision-making in 

autonomous vehicles. As AI-driven systems become more 

widespread, ensuring cybersecurity and protecting vehicles 

from hacking threats will be crucial. Advanced encryption, 

blockchain technology, and secure communication protocols 

will be necessary to safeguard data and prevent unauthorized 

access. Ethical AI decision-making will also continue to be an 

area of research, addressing moral dilemmas such as how a 

vehicle should react in unavoidable accident scenarios and 

ensuring that decision-making is aligned with legal and ethical 

standards.  

 

In conclusion, the future scope of the proposed 

driving decision strategy is extensive and promising. With 

continuous advancements in AI, connectivity, and sustainable 

technologies, the system has the potential to revolutionize 

autonomous transportation, making it safer, more efficient, 

and environmentally friendly. The expansion of this 

technology into commercial transportation, smart cities, and 

electric vehicles will further enhance its impact, shaping the 

future of intelligent mobility. As governments, researchers, 

and industry leaders collaborate to refine autonomous driving 

systems, thewidespread adoption of AI-driven decision-

making will play a crucial role increating a smarterand more 

connected transportation ecosystem. 
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