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INTRODUCTION
When human started to use robots , he was using it in normal works like cutting , carrying things , welding and so on . 

Then computer science and artificial intelligent has been developed . It was necessary to develop the  implementations of robots to escort this big development in AI .To do that , AI was been implemented in robot science , and that cause a huge evolution in domains of robot implementations . It is no longer used just for ordinary implementations . The robot became capable to do human’s jobs in obvious intelligent . Not only that , but some robots have been developed to recognize the outside world ( environment) , detect obstacles and walls and walk in its way without hitting things but avoid them . One of famous examples of these robots is intelligent micromouse .   
WHAT IS MICROMOUSE ?
A Micromouse is a small microprocessor-controlled robot vehicle that is able to navigate its way through an unknown maze. It is a typical product of "mechatronics" embodying within itself an integration of computer and electronic technology and mechanics. The main challenge for the contestant is to impart to the micromouse an adaptive intelligence to explore different maze configurations and to work out the optimum route for the shortest travel time from start to finish. 
The first record of a maze-solving mouse problem was in 1950 at the Massachusetts Institute of Technology. The first maze competition was the Amazing Micromouse Maze contest in 1979; the winner was Moonlight Flash, a dumb wall follower mouse.
 Subsequent contests allowed more challenging mazes to encourage the building of more intelligent mice.  International micromouse competitions followed; the first World Micromouse Competition was held in Tsubuka, Japan in 1985. Micromice have also appeared on the BBC Technogames. 
AIM OF THIS PROJECT
The objective of this project is to make a mouse robot . This robot has to find its way from corner cell to one of the cells in the maze , in the fastest possible time . To achieve this , it is allowed to make as many runs from the start cell to the finish cell as it can fit within a short time . The idea is to let the robot in the maze and let it to find the way by program it . And then the robot will try to find the way to the final cell .
DESIGN OF THE ROBOT

To design this robot , we has to deal with three sides : electronic side , mathematical side and programming side .
ELECTRONIC APROUCH

The mechanism of robot movement , relationship between different parts of it and the way that the robot move from place to another .

MATHIMATICAL APROUCH

The mathematical algorithm which using by the robot to reach the final cell and solve the algorithm .
PROGRAMITIC APROUCH

Software using to program the robot , the way to tell it the instructions that it must follow .
Hardware
MicrocontrollerPIC16F87
A microcontroller is an integrated chip that is often part of an embedded system. The microcontroller includes a CPU, RAM, ROM, I/O ports, and timers like a standard computer, but because they are designed to execute only a single specific task to control a single system, they are much smaller and simplified so that they can include all the functions required on a single chip. 

A microcontroller differs from a microprocessor, which is a general-purpose chip that is used to create a multi-function computer or device and requires multiple chips to handle various tasks. A microcontroller is meant to be more self-contained and independent, and functions as a tiny, dedicated computer.
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We will use PIC16F877A to control the movement operation of the robot by emit electric signals according to the instructions whose saved inside it and information whose come from outside environment .
We chose this type of microcontroller to apply this project because its high capability of controlling motors in excellent flexibility  by emitting square signals  . Beside it is widely popular around the world and could be used in various implementation and controlling different devices in same time .  
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The 40 pins make it easier to use the peripherals as the functions are spread out over the pins.  This makes it easier to decide what external devices to attach without worrying too much if there enough pins to do the job.  


One of the main advantages is that each pin is only shared between two or three functions so it is easier to decide what the pin function (other devices have up to 5 functions for a pin).
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Features :

· Operating speed: DC – 20 MHz clock input

· DC – 200 ns instruction cycle

· Up to 8K x 14 words of Flash Program Memory,

· Up to 368 x 8 bytes of Data Memory (RAM),

· Up to 256 x 8 bytes of EEPROM Data Memory

· Pinout compatible to other  or 40-pin
TWIN DC MOTOR GEARBOX, 70097
The twin motor gearbox uses a two motor system to provide power and speed to turn the hex shaft. The gear box is made from high quality plastic. We can set different gear ratio for either side. It provides full fwd-rev-left-right action . Two FA-130 metal brush motors are included. 
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an object in front of it will be returned (ranglng from 0. 4 volts at 80 cm to 3
volts at 10 cm). It really couldn't be simpler to use.

Converting to Distance

The voltage returned is not linear (see graph), however it can be converted to a
distance using some simple maths. There will be some variation between models
but here are a couple of equations that worked for us (results +-~5%)

Fig5 Analog Output Voltage vs. Distance to
Reflective Object
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Equations
From 10 bit A/D Reading to centimeters (5v supply)
distance = 12343.85 * (10bit reading)*-1.15
From Voltage Reading to Centimeters
distance = 27.86 (voltage reading)*-1.15

Arduino Code (5v)
float distance = 12343.85 * pow(analogRead(sensorPin),-1.15)

Technical Details
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Specification

· Gear Ratio: 58:1, 207:1

· Motor: FA-130, 2 units

· Shafts: 3mm hex, 105mm long

· Operating Voltage: 1.5V-3.0VDC

Theoretical Speed and Torque outputs (approximate), at 3 Volts:
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IR SENSOR (SHARP GP2Y0A21YK)
We will use two IR sensors to detect the obstacles ( the walls of the maze) and send the distance between the robot and the walls to microcontroller so it can order the motor to go to right way .  
We will use SHARP GP2Y0A21YK to detect obstacles in this robot . this sensor is one of the famous IR sensors that using to detect obstacles and calculate distance between the robot and the object , Its range is 10-80 cm  
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This sensor is rely unique . Simply connect +5v and ground and a voltage proportional to the distance between the sensor and

an object in front of it will be returned (ranging from 0.4 volts at 80 cm to 3volts at 10 cm). It really couldn't be simpler to use.

Converting to Distance

The voltage returned is not linear (see graph), however it can be converted to a distance using some simple math .
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How the sensor works :
The basic idea is to send infra red light through IR-LEDs, which is then reflected by any object in front of the sensor. 

	Then all you have to do is to pick-up the reflected IR light. For detecting the reflected IR light, we are going to use a very original technique: we are going to use another IR-LED, to detect the IR light that was emitted from another led of the exact same type!
This is an electrical property of Light Emitting Diodes (LEDs) which is the fact that a led Produce a voltage difference across its leads when it is subjected to light. As if it was a photo-cell, but with much lower output current. In other words, the voltage generated by the leds can't be - in any way - used to generate electrical power from light, It can barely be detected
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FEATURES

• Digital Output

• LED Pulse Cycle Duration: 32 ms

• Range: 10 to 80 cm

• Typical response time: 39 ms

• Typical start up delay: 44 ms
• Average Current Consumption: 30 mA

• Detection Area Diameter @ 80 cm: 12 cm
Uln2003  
To control the motors and some other devices , microcontroller has to use an interface bridge to carry its signals in appropriate way . this bridge is a simple IC called ULN . In this project , we will use ULN2003 to connect microcontroller with other devices . Applications include relay drivers, hammer drivers, lamp drivers  ,display drivers(LED gas discharge),line drivers, and logic buffers 
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The ULN2003 are high voltage, high current darling ton arrays each containing seven open collector darling ton pairs with common emitters. Each channel rated at 500mA and can withstand peak currents of 600mA. Suppression diodes are included for inductive load driving and the inputs are pinned opposite the outputs to simplify board layout.
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FEATURES

* 500mA rated collector current(Single output)

* High-voltage outputs: 50V

* Inputs compatible with various types of logic.

power source

Since we don’t need much power in this project and to reduce the number of wires using , instead of the ordinary power supply , we will use several   9V batteries to produce power .
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relay

A relay is an electrically operated switch. Many relays use an electromagnet to operate a switching mechanism mechanically, but other operating principles are also used. Relays are used where it is necessary to control a circuit by a low-power signal (with 
complete electrical isolation between control and controlled circuits), or where several circuits must be controlled by one signal. 
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Specification

e Gear Ratio: 58:1, 207:1

e Motor: FA-130, 2 units

o Shafts: 3mm hex, 105mm long

* Operating Voltage: 1.5V-3.0VDC

Theoretical Speed and Torque outputs (approximate), at 3 Volts:

Gear Ratio 58:1 203:1
Speed RPM 230 65
Torque g-cm 269 941

©  511PM
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings
Ta =25°C, Vg =5 VDC

PARAMETER SYMBOL RATING UNIT
Supply Voltage Vee -0.3t0 +7 \
Output Terminal Voltage Vo -0.3to (V¢g +0.3) \
Operating Temperature Topr -10 to +60 °C
Storage Temperature Tstg -40 to +70 °C

Operating Supply Voltage

PARAMETER SYMBOL | RATING | UNIT
Operating Supply Voltage Vee 45t055| V

Electro-optical Characteristics
Ta =25°C, Voo = 5 VDC





A simple electromagnetic relay consists of a coil of wire surrounding a soft iron core, an iron yoke which provides a low reluctance path for magnetic flux, a movable iron armature, and one or more sets of contacts (there are two in the relay pictured)
SOFTWARE
The programming language using to program this robot is (micro c) since we will use a microcontroller . Then the (programmer) transform c language to machine code and send it to microcontroller . It is probability to use the software  (codevision) to write the micro c code and software ( proteus ) program to apply simulation . But it is possible to use other programs as it be needed .
How it works ?

When we combine those hardware and software , The robot will start moving by following steps :
1- Microcontroller emit a signal to the DC motor then the motor starts to move forward in straight way . 
2- Following the orders of microcontroller , sensors start to emit pulses of infrared to detect any obstacles intercept the way of the robot and determine the distance between the robot and obstacles .
3- When a sensor detect an obstacle ( walls if the maze) it sends a voltage signal to microcontroller . Then microcontroller calculate the distance according to voltage .
4-According to magnitude of distance between the robot and the obstacle , microcontroller send a signal to motor to change its way so it doesn’t hit the obstacle . 
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Maze solving algorithm
Solving mazes has been studied for years and years in mathematics, which means there are too many algorithms to name here. 

An algorithm is a set of instructions that, when carried out, produce a certain result. The result in our case, is a route to the target destination of the maze.

The Idea of solving the maze is to allocate the starting point which robot starts to move and ending point which the robot has to achieve .


Then we divide the maze to equal squares called cells .

After that we have to make a mathematical algorithm to let the robot to reach its goal taking shortest way .


Problems expected while working on project
· When sensors send the IR pulse , this pulse must be reflected by the walls of the maze . The problem is the different objects have different responding to IR waves according to their colors . So we must chose the colors of walls of the maze very carefully .

· When the motor change its way suddenly , the wheels might slip across the road . So  it is also important to chose the type of wheels carefully so there are appropriate with the ground of the maze .
· There is the issue of writing the mathematical algorithm which has to been followed by the robot so it can solve the maze . There are different algorithms to chose the way throw the maze to reach the goal in fastest way such as arbitrary way , flood and others . So we have to chose appropriate way to do that .
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