DRIVING — LESSON STEPS

1) Intro and steering principles. Steering Intro

2) Examining code blocks to steer Edison. Spin and Turn

3) Steering Explorations 1. Exploration 1

4) Driving Challenge 1. There and Back Challenge

5) Thinking About Driving Edison. Thinking About Driving

6) Driving Challenge 2. The Rectangle Challenge

7) Driving Challenge 3. The Two Corner Turnaround Challenge
8) Driving Challenge 4. The Zig-Zag Challenge
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DRIVING - STEERING INTRO
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Driving the Edison robot not only involves moving forward and
backward but also involves steering Edison so that it can turn
left and right.

Steering Edison to make it turn left or right is all about how
the wheels attached to the motors are rotating, and
interestingly, whether the wheels are rotating forward

or backward.

Follow all the pages of this lesson.
Do not skip any pages.

Read and do, then next.

Read and do, then next. Repeat.




DRIVING - STEERING INTRO

Steering a two-wheeled robot like Edison while driving
involves one of these two things:

1) one wheel rotates forward while the other wheel rotates
backward; or

2) one wheel rotates forward or backward while the other
wheel stays stationary (no rotation).
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DRIVING - SPIN AND TURN

Do you have the EdScratch app open and ready to use?

To start the Edison EdScratch app.
https://www.edscratchapp.com/v3/
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https://www.edscratchapp.com/v3/

DRIVING - SPIN AND TURN
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Pull the spin block from the Drive menu into the programming
area so that you can have a look at it.

soin - letior @) degrecs - atspesd 5 - The spin command in this block
controls the function of both
motors making one wheel rotate
forward while the other wheel
rotates backward.

spin + ligliiimn degreez + alspeed 5+

You will not be downloading or running this code.



DRIVING - SPIN AND TURN

Adjust the spin block in the programming area to make it a
turn block.

The turn command in this block

controls the function of both
motors making one wheel rotate
trn backuanis forward or backward while the
other wheel stays stationary

(no rotation).

spin
turn forwards

You will not be downloading or running this code.
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DRIVING - SPIN AND TURN

Notice that the controls within the spin / turn block allow you
to set the value for how much the wheels will rotate using
either seconds or degrees as the unit of measure (duration)
and to set the value for the speed of rotation.

spin v leftfor (RED seconds v atspeed 5 v spin v nightfor (J) degrees v atspeed 5+
degrees
seconds

tumn forwards leﬂinr@ seconds + afspeed 5 -

You will not be downloading or running this code.
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DRIVING - SPIN AND TURN

Create this basic program to steer Edison using the spin command.

Alao cmv alspeed S~

Complete all the steps to download your program.
If you have forgotten how to download your code to Edison return
to the Getting Started document for a memory refresh.
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DRIVING - SPIN AND TURN
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Create a space on your table for Edison to move across the long
side of the table so that Edison can move forward and backward

without running into wires, crashing into things or falling off the
table.

Set Edison on the table ready to move.
Run your program.
Press the Play button on the top of Edison.

Run your program again and carefully examine
how Edison moves as it turns.

Explain what you have observed to Mr. Desmond.



DRIVING - SPIN AND TURN

Create this basic program to steer Edison using the turn command.

fnmardsfure cm™ gagispeed 5+

Complete all the steps to download and run your program.
Run your program again and carefully examine how Edison
moves as it turns.
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DRIVING - SPIN AND TURN

Think about the way in which Edison moved and anything that may
have been different about how Edison moved when using the turn
command compared to the spin command.

fnmardsfuro cm* alspeed S -

Ml«@ cmv alspeed S~

V : m@ '
{ X -3

spin » -mla@ seconds v alspeed S v

N :.a
A 'l
R ey

toartstor @) cm~ atspeed 5

fnmardsfuro cm* alspeed S -
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DRIVING - SPIN AND TURN
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Check in with Mr. Desmond.

Be prepared to explain what you noticed about how

Edison moved when using the spin command compared
to the turn command.




DRIVING — THINKING ABOUT DRIVING
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You now have had experience working with the turn block and
the spin block. Both will help you to steer and turn Edison.
Each has advantages. It will be up to you to determine
whether to use the turn block or the spin block as you move
forward with your coding activities.




DRIVING - STEERING EXPLORATION 1
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In this activity you are going to explore how the duration of a turn
as measured in seconds controls how much turning will happen
and compare differences in how much a robot will turn as the

turning time is adjusted.

Create this code sequence.

spin * right for s seconds * alspeed 2w

r 9
‘ i 3 ] ‘
-_—

spin - IEﬂfur@ seconds + atspeed 2 -

Download your code. Wait to run your code.



DRIVING - STEERING EXPLORATION 1

Collect one of the paper protractor sheets. I

Place the wheels of Edison along the line that o L
runs through 270° and 90°. The front of Edison s
should face toward zero degrees as if the g
direction of movement was straight forward.
Hold the paper still and run your program.

Visually track how Edison turns and mark
(using your finger) Edison’s position after

it completes the right turn. :([*/\):)q‘"
Determine as best as you can how many \'?
degrees Edison turned. N
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DRIVING - STEERING EXPLORATION 1

Read and follow all of these instructions. t
Create a chart to record your findings.

1) Record how many degrees Edison turned
after 0.25 seconds in your chart.
2) Change the time in your code to 0.5 seconds.
Place Edison on the paper protractor sheet. kL)

Record how many degrees Edison turns after
0.5 seconds in your chart.

3) Change the time in your code to 1 second. ,JC;/)"@
Place Edison on the paper protractor sheet. M
Record how many degrees Edison turns after

1 second in your chart.
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DRIVING - STEERING EXPLORATION 1
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Review the question below.
Write your answer below your chart.

1) Explain how time, as measured in seconds, affects
how much Edison turns.

Check in with Mr. Desmond.
Be prepared to show your completed chart and explain
your answer to the above question.
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DRIVING — THINKING ABOUT DRIVING
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You now have had experience working with time in seconds
and how much Edison turns. It only takes fractions of a second
to make Edison turn. It will be up to you to determine how

many seconds are needed to make Edison turn as you move
forward with your coding activities.




DRIVING — THINKING ABOUT DRIVING
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When it comes to driving Edison, you need think about, and
problem-solve the following things.

1) What direction do you want Edison to go?
[forward, backward, turn left, turn right]

2) How far you want Edison to go?
[how much will it move; how much will it turn]

3) How long do you want Edison to move for?
[what is the duration unit — seconds, cm, degrees]

4) How fast do you want Edison to go?
Speed levels matter. Slower is often more precise.



DRIVING — THERE AND BACK CHALLENGE

Program Edison to move forward using seconds as the
duration for 30 cm, complete a precise 180° turn using
seconds as the duration of your spin block, play a sound,
and then move forward to return to the starting point.

You are expected to demonstrate your success to Mr. Desmond
- showing both the robot in action and the code.
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DRIVING — THINKING ABOUT DRIVING
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When creating programs that have multiple drive commands
adding a ‘wait’ block or a ‘stop motor’ block between drive
commands allows the motors to stop moving for a moment.
This pause will increase your Edison robot’s turning accuracy.




DRIVING — THINKING ABOUT DRIVING

When creating programs that have multiple drive commands you
will find that the theory and logic of repeated turns of a certain
angle being equal does not match the reality of making Edison
turn at that angle. The difference in how the motors spin and how
friction affects moving objects often means that two or more turns
of the same angle in a row may not be the same. It may, in fact,
be necessary to determine each turn independently to keep Edison
moving the correct direction.
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DRIVING — THE RECTANGLE CHALLENGE

Program Edison to complete the path of a rectangle
with the long sides equal to 40 cm and the short sides
equal to 25 cm. Use seconds as the duration unit for all
your moves and all your turns.

Each corner should be a precise 90° turn.

You are expected to demonstrate your
success to Mr. Desmond - showing both the robot in action

and your code.
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DRIVING — THE TWO CORNER TURNAROUND CHALLENGE

Program Edison to complete movement along the path
of the design below. Each move should be about 25 cm.

—_—

N - Use seconds as the
duration for all your
blocks.

Each turn should be precise.

You are expected to demonstrate
your success to Mr. Desmond -
END  — showing both the robot in action

and your code.
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DRIVING - THE ZIG-ZAG CHALLENGE

Program Edison to drive along the path of a Z design.
Each forward movement should be about 35 cm.
Use seconds as the duration for all your blocks.

Your turns should be precise.
Edison should move
in a perfect Z.

You are expected to demonstrate your success to Mr. Desmond
- showing both the robot in action and your code.
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