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1 Introduction
Sprayer Robot (SR) is an external hardware system combined with a computerized application in order to paint any picture from the PC on a board.

2 Used Tools
A)The hardware tools used in this project are :
· 120cm  X 120cm Board
· [2] stepper motors
· 2 [33 cm] iron sheets
· 2 [2m] thin rope
· Paint sprayer
· 2 stepper motor driving cct
· 2 [5m] network cable
· Relay cct hardware
· Car Central Lock
· Wood in different sizes for making reels and corners
B)The software tools used in this project are :
· C# programming language:
C# is an object-oriented programming language developed by Microsoft as part of their .NET initiative, and later approved as a standard by ECMA and ISO. C# has a procedural, object-oriented syntax based on C++ that includes aspects of several other programming languages (most notably Delphi and Java) with a particular emphasis on simplification.
· Paint


3 Overall Description
The project contains three main parts
1. Process the image:
This is done by the C# application which acquires the image and then applies image processing functions such as thresholding. After that the result will be a group of pixels that will either be black or white. The software groups all the black pixels in an array, saves their position, and finally sorts the array so that each  pixel has to travel the shortest path to the next pixel.

2. Move the sprayer to the next position:
Done by converting the (X,Y) coordinates on the software to rope length in hardware. After the new length is found, the stepper motors activate the reels to pull or give more rope. The result would be that the sprayer will move on the surface till it reaches its next position.

3. Paint the required pixel using sprayer:
The central lock contains a solenoid that is activated by electric current. Once there is a required pixel to be painted, the relay cct will pass current to the central lock which is installed right upfront the sprayer. The central lock will then push the sprayer button and the sprayer will paint the pixel.

4 Constraints
· The resolution of the image can not be high.
· The sprayer has only one color.


5 Code 
This is the code from the software to move to the next position and paint the pixel:
public void move(int x1, int y1, int x2, int y2, bool paint)
{                                                                                                                               //(0,0),(10,10)
            double new_x = 0, new_y_left = 0,new_y_right=0, new_x_right;
            double new_length_left = 0, new_length_right = 0;

            new_x = ((x2 - x1) * 1.3) + current_x;                      
            new_y_left = ((y2 - y1) * 1.3) + current_y_left;
            new_y_right = ((y2 - y1) * 1.3) + current_y_right;
            new_x_right = current_right_x-((x2 - x1) * 1.3);



            //new left rope length=sqrt(()+())

            new_length_left = Math.Sqrt((Math.Pow(new_x, 2)) + (Math.Pow(new_y_left, 2)));

            //now for right same y in the up eq but different x, total width-old x -x offset for right motor
           
            new_length_right = Math.Sqrt((Math.Pow(new_x_right, 2)) + (Math.Pow(new_y_right, 2)));



            //---------now take diff new-old if + rotate left if - rotate right
            if ((new_length_left - left_cm) < 0)
            {
                //rotate right left motor steps from function
                left_steps = cm_to_steps((left_cm - new_length_left));
                left_direction = "R";

            }
            if ((new_length_left - left_cm) >= 0)
            {
                //rotate left ,left motor,steps from function
                left_steps = cm_to_steps((new_length_left - left_cm));
                left_direction = "L";

            }
            //------------------now for right motor step calc and dir

            if ((new_length_right - right_cm) < 0)
            {
                //rotate right left motor steps from function
                right_steps = cm_to_steps((right_cm - new_length_right));
                right_direction = "R";

            }
            if ((new_length_right - right_cm) >= 0)
            {
                //rotate left ,left motor,steps from function
                right_steps = cm_to_steps((new_length_right - right_cm));
                right_direction = "L";

            }

//now store all the moves in array mv to be sent later to pic
            mv[moves_index].steps_left = left_steps;
            mv[moves_index].left_direc = left_direction;
            mv[moves_index].steps_right = right_steps;
            mv[moves_index].right_direc = right_direction;
            mv[moves_index].paint = paint;
            moves_index++;

           

            //update info after done reached to (10,10)
            current_y_left = new_y_left;
            current_y_right = new_y_right;

            current_x = new_x;
            current_right_x = new_x_right;
            left_cm = new_length_left;
            right_cm = new_length_right;
            //return from move function
            return;


        }
6 Project Images and Video :
Provided on the CD


7 Recommendations:
· Use more than one color in future expansion
· With more area to paint, higher resolution can be obtained. For example if the surface to paint on was a wall it would make 20 times more higher resolution.
8 Conclusion
This external hardware system combined with a computerized application was built in order to paint any picture from the PC on a board.
