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Use Case - Lego Mindstorms Solution to a Series of Problems
	GENERAL CHARACTERISTICS

	Intent
	Design and implementation of a Lego Mindstorms Solution to a series of problems.

	Scope
	University Project

	Level
	Business Level

	Author
	Chris Hopkins

	Last Update:
	19.01.2019

	Status
	Under Review

	Primary Actor
	Student

	Secondary Actors
	Robot

	Preconditions
	1.Robot set is available and functional

	<Dynamic Preconditions>
	1.The robot must be assembled correctly 
2. The Robot must programed correctly

	Assumptions
	N/A

	Trigger
	N/A

	Success Post Condition
	1.The Robot behaves correctly

	Failed Post Condition
	1.The Robot behaves incorrectly

	< Models>
	N/A

	Operations Concepts
	[a description of the approach(s) to be taken by the implementation of this case] 

<[pointers to visualizations]>

	Overview
	The Robot must follow a series of processes to reach the desired outcome.


	MAIN SUCCESS SCENARIO

	Step
	Action

	S
	The Robot must follow a series of processes to reach the desired outcome. 

	1
	This use case starts when the robot is activate and follows the hape programmed.

	2
	It must repeat the process 3 times.

	3
	It must have a procedure when it comes to an obstruction.

	4
	This use case ends when it has completed the course of processes.


	RELATED INFORMATION

	Performance
	4 hours.

	Frequency
	Once.

	Concurrency
	N/A
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Business Process Diagrams 

i. Rectangle
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Right Angle Triangle
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iii. Circle 
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iv. Join Symbol
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Computational Thinking- Design and Implementation of a Lego MindStorms Solution 

See evidence of MindStorms solutions to problems provided below:

[image: image3.jpg]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




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:
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We programmed 3 rectangles to be drawn with values that increased each time.

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:

[image: image20.png]



We finally attempted the circle within the square but were unable to complete it:
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We also attempted to program 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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