Microcontroller Based Neural Network Controlled Low Cost Autonomous Vehicle
Abstract
                                In this project, design of a low cost autonomous vehicle based on neural network for navigation in unknown environments is presented. The vehicle is equipped with IR Transmitter and IR Receiver which is used to find the obstacle in the path of the Vehicle, a GPS receiver for goal position information, a GSM modem for changing destination place on run time, Motor Driver is used to drive the motors, all interfaced to a low cost LPC2148 microcontroller. The microcontroller processes the information acquired from the sensors and generates robot motion commands accordingly through neural network. The neural network running inside the microcontroller is a multilayer feed-forward network with back-propagation training algorithm. The network is trained offline with tangent-sigmoid as activation function for neurons and is implemented in real time with piecewise linear approximation of tangent-sigmoid function. Results have shown that upto twenty neurons can be implemented in hidden layer with this technique. The vehicle is tested with varying destination places in outdoor environments containing stationary as well as moving obstacles and is found to reach the set targets successfully. 
Working:


The Microcontroller we are choosen here is LPC2148 ARM controller. This ARM controller consists of two RS232 ports which is able to communicate with GPS and GSM modem at a time. The operating voltage of ARM is 3.3v which will be done in power circuit block. The target location values (Longitude & Latitude) are sent as message to GSM module which is connected to the Controller. The controller will analyze the current position values of the vehicle and comp [area it to destination position value and make the motors to rotate such that it reaches the Destination. When  going to the destination if there is any obstacle  it will be observed by using IR Transmitter and Receiver and make the vehicle to rotate and move to destination position. Once the vehicle reaches the destination the Buzzer will switches on.
BLOCK DIAGRAM:
 SOFTWARE: Embedded ‘C’

TOOLS:  Keil, Flash magic

TARGET DEVICE:  LPC2148 Microcontroller

 APPLICATIONS:
ADVANTAGES:  
    CONCLUSIONS

In this paper, design of a low cost autonomous vehicle based on neural network is presented for transportation of light weight equipment inside the university campus. Equipped with various sensors, the vehicle has the capability of navigating in complex environments avoiding the obstacles in its way and reaching the target. The complexity of the system is reduced by making it modular i.e., more modules can easily be added to system by setting their priority level in the main controller. This low cost solution can also be used in wheel chairs as a navigation aid for disabled persons.


































