


Computational Thinking- Design and Implementation of a Lego MindStorms Solution 
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	Name of use case : Mindstorm Test

	Created By :
	Geraint Jones
	Last updated by:
	19/01/2020

	Date created :
	12/01/2020
	Last revision date :
	19/01/2020

	Description :
	Flow of task to complete Mindstorm test

	Actors :
	Lecturer, Physical Lego Robot, The Class, The Group, Individual from the group 

	Preconditions :
	1. Tasks are set
2. Date and time for the group exercises are set
3. Location is set
4. For each group there is a computer device with Mindstorm EV3
5. For each group there is a complete Lego Mindstorm kit
6. Lecturer is set
7. Individuals plan require actions

	Postconditions :
	1. The appropriate room remains available for the group exercises
2. There are no IT issues to prevent the exercises
3. Enough members of each group arrive
4. Lecturers is available

	Flow :
	1. Be mindful of others
2. Be mindful of the robots
3. Lecturer Invigilates
4. Group decides which plan to implement
5. Group runs Mindstorm EV3 software
6. Group creates a project, based on the planned task
7. Group creates physical robot
8. Group connects Brick to physical robot
9. Group loads Project to Brick
10. Group executes Project
11. Group Improves Project
12. Complete tasks
13. Tidy up

	Alternative Flows :
	4. In step 4 of the normal flow the group may decide the plan selected wasn’t correct
1. Group revisits plans
2. Group selects a new plan

	Exceptions :
	2. In step 2 of the normal flow if the group identifies the task cannot be completed
1. No longer be mindful of the robots
2. Put robot in harms way of another group
3. Sabotage own robot

	Requirements :
	The following requirements must be met before execution of the use case
1. The group must be assembled
2. The Lego Mindstorm kits must be available
3. Computer devices with Mindstorm EV3 installed must be available
4. A Lecturers is available
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Build program sub processes
Rectangle
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Joined symbol
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Colour Sensor
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Touch Sensor
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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:
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[image: ]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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[image: ][image: ]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:
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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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