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This document is used to plan and create a robot that will draw shapes. The shapes will become more and more complex through each task. Each drawing will need to be recreated 3 times on the same sheet in different sizes. To do this the robot will need a lift and put down mechanic. This can be achieved using a small motor.
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The first shape the robot will need to draw is a kite with 15 centre meters for the long sides and 10cm for short sides. Because the Lego system use rotations instead of distance to measure how far the wheels go, I will assume that 10CM = 1 rotation and therefore 15CM = 1.5 rotations.
Assuming, 1 rotation = 10CM. I will need to repeat this 10 times with different angles. To do this I will have to estimate angles as I cannot use trial and error to get an exact figure currently. I will mostly be adjusting the angles until I get some to work but can give estimates using the angles of a five pointed star.
The collection of equilateral triangles will have to be done in a manor that will allow me to link all the triangles up without overlapping each other. To do this I went in paint with the shape and plotted a route over the original shape. 
The circle with a triangle is somewhat simplistic. I have to have one motor move in a circle until it restarts and gets back to the beginning which would be a set number or rotations that I would have to use trial and error to calculate. Once it has returned, I will have the robot turn to a set angle and drive one rotation, turn then drive and turn then drive one last time. Once it is home the shape has been created.
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There are a set of obstacles I have been tasked with having the robot avoid. 
The first obstacle the robot will have to solve is the red tape event in which the robot will detect a red obstacle and attempt to remove it from the planned path. To get it to achieve this I will have the detect the tape using the colour  sensor and have the robot position itself in a way that it will drive the object  away from it’s original course and drive back to where it detected the issue and finish the shape. During this phase of the robot the light will turn red until it returns to doing the drawing in which it will start back at the orange light.
According to the brief, blue tape should be treated as an immovable object. The robot must stop where it is as soon as it detects the colour blue. The robot should then use the sound function to raise an alarm and the program should end. To do this I will be relying on the colour sensor again to detect the blue and stop once it is seen. The light of the robot will be completely shutoff during this phase of the code so that the user will know the robot is now longer working.
The final task is to have the robot ignore the colour black because of the pen colour. To do this is simple. I am going to be using the equivalent of an if statement to detect the blue and red tape and until it spots those colours it will function as usual. As part of this I will have the robot display and orange late during it’s normal operation. If the light is off the robot is signalling that it is not doing anything.
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	Use Case
	Description

	Name
	Robot’s Functions 

	Description
	The diagram is used to be an outline of the robot’s functions

	Actors
	The Robot

	Viewpoints
	The diagram simplifies the tasks of the robot and explains what the robot should be successful in doing.

	Primary Function
	To Draw Shapes

	Secondary Function 
	To Appropriately Deal with Obstacles and react based on the type of obstacle

	Extends
	· Circle with Triangle
· Kite
· Five Pointed Star
· Equilateral Triangle

	Includes
	· Play Sound
· Stop Robot
· Light Colour		
· Push Object





[bookmark: _Toc39502449]Diagram Assistance
The diagrams will help complete the task as I will have the robot follow the pathway created in the diagram to allow me to understand what movements the robot will need to make at which moment of time. It’ll allow me to focus on implementing the shapes movements rather than figuring out the way to create the shapes. The use case diagram also helps with the code as it outlines what will need to be added to the robots code in of the situations. It will serve as a reminder that every shape function will need to have an obstacle avoidance inside of it.
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The first set of motors I will need are the two large movement motors which I will be using to make the robot move. These are an essential part of creating the robot as the robot will be stuck in place without them.
Next, is the colour sensor in which I will be using to detect the simulated obstacles and have my robot react accordingly. I am using the colour sensor for this scenario but if I was to create a real robot that detects collisions with walls and moveable objects, I would be using a touch sensor.
Finally, the robot would use a small motor that could lift the pen up and down so that I wasn’t leaving streaky lines whilst I am turning and moving unrelated objects out of the way.
I believe that it is possible to draw every single shape and allow the robot to react appropriately to any listed obstacle with these four components. If they are implemented correctly and coded appropriately. 
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The first issue I would run into is that I would struggle with using the drag and drop format that Lego provide. I would personally rather use a coding solution like what Arduino provides as I have more experience with this. I would need to learn how to control the speeds and distances of the Lego robot.
The benefits of the Lego kit are that I do not need to screw or solder anything into a position which means that I can create the robot in one sitting and modify any potential issues without any tools. It will also allow for me to creatively make the robot in a way that would matches the criteria I need. For example, if the robot was meant to be lifting objects, I would redesign it compared to how I would design the drawing robot. The Lego format is just easily adjustable to each user needs.
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