SIMULATION OF SELF-DRIVING CAR USING DEEP LEARNING

ABSTRACT: 
The rapid development of Artificial Intelligence has revolutionized the area of autonomous vehicles by incorporating complex models and algorithms. Self-driving cars are always one of the biggest inventions in computer science and robotic intelligence. Highly robust algorithms that facilitate the functioning of these vehicles will reduce many problems associated with driving such as the drunken driver problem. In this paper our aim is to build a Deep Learning model that can drive the car autonomously which can adapt well to the real-time tracks and does not require any manual feature extraction. This research work proposes a computer vision model that learns from video data. It involves image processing, image augmentation, behavioural cloning and convolutional neural network model. The neural network architecture is used to detect path in a video segment, linings of roads, locations of obstacles, and behavioural cloning is used for the model to learn from human actions in the video.









EXISTING SYSTEM:
The proposed method combines YOLO version 1 for the object detection, polynomial regression with thresholding as the road lane guidance, and a controller that manages the information between those two systems. The proposed methods can be used for object detection, object position detection (left, front, or right), steering suggestion, and road lane’s guidance. 

DISADVANTAGE:
· We had to face that the system worked well in the case of the road is straight but still did not give very good results in the curve ones.
· The segmentation model was trained in over 20 hours with the dataset of approximately 4000 images.












PROPOSED SYSTEM:
Nowadays, many autonomous vehicles are found in busy towns such as Columbus and Ohio. However, these involve a supervising driver to assist the agent. According to level of human interference required, self-driving cars are categorized into 5 levels by the Society of Automotive Engineers (SAE) . These are:  
Level 0: This vehicle is operated completely manually.  Every single decision is taken by human.  Level 1: ADAS (Advanced Driver Assistance System) supports the human driver with either steering, braking or speed. ADAS provides rear-view cameras and moving seat warning options to alert drivers while driving off the road. 
Level 2: Similar to ADAS, vehicles of this level provide the functionality of indicating car movements, detection of neighbouring vehicles, etc.
 Level 3: Vehicles of this level perform all driving activities independently. However, in restricted conditions, such as car parking, the human driver should be able to take over the control.
 Level 4: Cars categorized under level 4 can perform all driving tasks and in bound situations controlling the driving environment. These are accurate enough in most of the conditions and demand very less human intervention. 
Level 5: The future cars or those grouped under this level serve as virtual drivers and keep moving in all informed situations. They have the capability to take independent decisions in known or unknown scenarios.
ADVANTAGES:
· Initially the dataset contained around 4053 frames along with the respective labels
· The Deep Learning model was trained for 20 epochs using Mean Square Error as loss function.


SYSTEM SPECIFICATION
HARDWARE CONFIGURATION:
1. Processor             -	     I5
1. Speed	           -    3 GHz
1. RAM	           -    8 GB(min)
1. Hard Disk            -     500 GB
1. Key Board		-    Standard Windows Keyboard
1. Mouse		-   Two or Three Button Mouse
1. Monitor	            -   LCD


SOFTWARE CONFIGURATION
1. Operating System		: Linux, Windows/7/10
1. Server			: Anaconda, Jupyter,pycharm
1. Front End			: tkinter |GUI toolkit
1. Server side Script		: Python , AIML
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