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Use Case Document Rectangle
	Use Case Identification and History

	Use Case ID:
	UseCaseAss01

	Use Case Name:
	Draw Rectangle with Lego Mindstorm
	Version No:
	V1.0

	End Objective:
	Completed Drawing of 3 Different Sized Rectangles

	Created by:
	Steven Moon
	On (date):
	20/01/2020

	Last Update by:
	
	On (date):
	

	Approved by:
	
	On (date):
	

	User/Actor:
	Riley Rover (Lego Mindstorm Unit)

	Business Owner Name:
	
	Contact Details:
	

	Trigger:
	University Students

	Frequency of Use:
	For Assignment Completion



	Preconditions

	Robot must be placed on a piece of paper large enough to accommodate drawings and have a pen positioned central to drive wheels.



	Basic Flow 

	Step
	User Actions
	System Actions

	1
	User inputs starting values for shape lengths
	System stores these values for use in calculations

	2
	
	System calculates required parameters for steering input and rotations of wheels to complete shape

	3
	Start Rover on Journey
	System begins motor rotation

	4
	
	System moves rover required distance and turns as required

	5
	Shape Completes
	Halts motors and displays area of shape drawn

	Exception Flow

	4
	Red obstruction found
	System stops motors and raises alarm. User moves obstruction and system returns to travelling shape as required.

	4
	Blue obstruction found
	System halts motors and raises alarm. Immovable object so exit program.

	Post conditions

	1. 3 Shapes drawn on a piece of paper of varying sizes
2. System has halted and robot is at start position. 

	Special Requirements

	1. Pen needs to be mounted between drive wheels of robot to ensure shape is drawn accurately and does not have rounded corners. 

	Other Notes (Assumptions, Issues,)

	 It is assumed the paper to be drawn on is large enough to have all shapes drawn on it
 The pen being held by the robot does not move of run out
 There are no mechanical issues with robot or electrical faults.
















Coding examples and shapes
Computational Thinking- Design and Implementation of a Lego MindStorms Solution 
See evidence of MindStorms solutions to problems provided below:
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We began by using EV3: Lessons wheel calculator to determine our values. 
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We had to adjust our initial workings as there was inconsistencies perhaps due to the surface and traction of the pen.
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While a few of the team began working out the rotation values the rest built the robot.

The first shapes attempted were the rectangles as displayed below:

[image: ][image: ][image: ]We programmed 3 rectangles to be drawn with values that increased each time.
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We then attempted a tringle using a similar method:
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With some adjustments to the values we were able to draw three triangles with relatively decent accuracy.
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The next shape attempted was the join symbol:
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We finally attempted the circle within the square but were unable to complete it:
[bookmark: _GoBack][image: ]
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We also attempted to programme a light sensor to detect red tape, stop, play a tone and then continue with the shape. This was successful and presented to David. The problems arose when we added another colour so eventually we ended up disconnecting that part of the process. 
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Wheel Converter: Automatic Distance to Degrees Calculator

This tool can be used to easily convert your wheel/tire size information into useful data to be used by your FIRST LEGO League team.

STEP 1: Enter Wheel Dimensions

Input your wheel diameter in millimeters *-OR-* You can click one of the tires commonly used below.

56

C3

Large Motorcycle Wheel - 94.2x20

STEP 2: Enter Distance Robot Needs to Move

EV3 basic tire - 56x28

Input the distance you would like the robot to move in either inches or centimeters:

centimeters|10

inches |3.037007874015748

STEP 3: Hit the Button to Calculate!

CALCULATE

Total distance to travel (in cm) [10

Circumference of your wheel (in cm) is (17 * diameter).

17.50201886010284

The number of rotations your robot needs to move is (distance to travel + circumference): 0.5684105110424834

‘The number of degrees your robot needs to move is: (rotations x 360): [204.62778397529402

@

Motorcycle tire - 81.6x15

Balloon tire - 56x26
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