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Building the Robot

Computational Thinking- Design and Implementation of a Lego MindStorms Solution
Group 1 
See evidence of MindStorms solutions to problems provided below:
[image: ]
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.  We often experienced varied results from the same inputs, and so every calculation was a process of trial and error rather than actual maths.
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While a few of the team began working out the rotation values the rest built the robot, including a colour sensor.

The first shapes attempted were the rectangles as displayed below:
[image: ][image: ][image: ]
[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.  We actually had a better result from our initial test, drawing over many other test shapes, but as we repeatedly experienced, the exact same program yielded varying results.
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[image: ][image: ]The next shape attempted was the join symbol:
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The quality of the largest shape convinced us that our angle measurements (repeated throughout) were within the 20% allowance, but again, there was a lack of consistency between the shapes.

We finally attempted the circle within the square but were unable to complete it before running out of time:
[image: ]
We were able to draw a decent square, but lacked time to program the circle.
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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 demonstrated to David. The problems arose when we added another colour so eventually we ended up disconnecting that part of the process. 
[image: ] [image: ]

Overall, the biggest challenge was overcoming the inconsistent results with identical programs. The inconsistency was undoubtedly due to the friction of the pen, the carpet and the paper. Which we tried our best to hold flat during the trials.
[bookmark: _GoBack]None the less, we were able to create 3 out of the 4 shapes within the 20% margin of error, and program the colour sensor to detect a red obstacle, sound an alarm, and resume the program on removal.
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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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