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Talk Abstract:                    
Pre-Crash problem of Intelligent Control of autonomous vehicles is a very complex problem, especially vehicle pre-crash scenarios and at points of intersections in real-time environments. This research will present a novel intelligent control of autonomous vehicles that depends on Artificial Intelligence Techniques that applies hybrid case-based reasoning techniques and Deep Learning neural networks for the pre-crash problem in the higher level of the controller and A* path planner for path planning and at lower-levels. It will link with vehicle dynamics and main features of the driving mechanism. The main goal of this research is to present a state-of-the art architecture along with detailed explanation of linking Case-Based Reasoning technology, deep learning neural network at Higher-level layer along with Lower-Layer vehicle is going to be investigated and studied in this research.   

In general, Autonomous Vehicles control and navigation is complex and requires Artificial Intelligence technologies, Especially the part of Autonomous cruise control (ACC; also called adaptive cruise control, radar cruise control, or traffic-aware cruise control) is an optional cruise control system for road vehicles that automatically adjusts the vehicle speed to maintain a safe distance from vehicles ahead. It makes no use of satellite or roadside infrastructures nor of any cooperative support from other vehicles. Hence control is imposed based on sensor information from on-board sensors only. Cooperative Adaptive Cruise Control (CACC) further extends the automation of autonomous vehicle navigation by using information gathered from fixed infrastructure such as satellites and roadside beacons, or mobile infrastructure such as reflectors or transmitters on the back of other vehicles. 

Developing Vehicle-Like-Robot control software for these machines is not a simple task using traditional programming techniques, not only because it involves hardware definitions and interfacing with massive sensory system, but also due to the varying levels of software modules starting from simple control modules to high-level Intelligent complex ones.

Real-time environments that move in higher speeds like cars demand very fast and dynamic control algorithms. For example dynamic obstacle detection and avoidance, path planning and intelligent interpretation to data gathered from various kinds of sensors. Algorithms are already developed and tested for mobile robots the moves in considerate speed. But moving these algorithms to work in higher speed and very critical applications like car control and pre-crash systems; this need redevelopment for the whole methodology starting from carefully selecting sensors, hardware, software tools, algorithms and finally testing environment.


A few large corporations that attempt to address car pre-crash systems, for example (BMW 2011 5 series, Mercedes Benz S-Class) the applications were carefully applied. The cost of the technology still very high and it is difficult to apply it into cars with less than 750,000 LE. The Recent development of ECUs (engine control unite) and car sensors, and the ability to control brakes, airbags, dynamic suspension and gearbox, this enables us to develop new algorithms for car control, these algorithms will use hybrid intelligent techniques used in path planning and obstacle avoidance, also we will use neural networks in decision support algorithm, Image processing is essential for vision to detect and track obstacle, the development of these algorithms will occur within Real-time intelligent embedded system. 

Our intentions are to use different real-time sensors to detect upcoming objects and car behavior, neural networks and adaptive intelligent algorithms will be used to analysis these data to detect expected accidents and plane reactions needed (driver alert, sharpening the brakes, deploy the airbags, try to avoid the collision).   

The main objective of this research project is to develop a new adaptive intelligent algorithm for Autonomous Vehicle robot control, especially average to high speed pre-crash systems. 

In more details, this master research aims at presentinga new Artificial Intelligent adaptive controller for autonomous vehicle Pre-Crash system along with new innovative research solutions for  Adaptive cruise control and for autonomous-vehicle agent including some detailed modules of:
-Car Localization using Particle filters. 

-Track Objects using Kalman Filters 

-Using kalman Filter to reduction sensors data noise. 

-Finding Objects in sensor Data (LiDAR. RADAR) 

- Speed and Steering control using PID Controller. 

- Case-Based Reasoning for autonomous vehicle control

- Deep Learning neural networks for autonomous vehicle control

- Neuro-fuzzy control for autonomous vehicle control
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