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Lesson one

Getting Started

The following activities will teach you how to program the Edison V3 robot using coding cards.
There are lots of fun programs and challenges.

Meet Edison

Speaker and clap sensor

Buttons

Light

Obstacle detector
Light

Wheels

Line tracking sensor

Edison buttons

Triangle button

Square button

- Round button

Triangle button - Turns Edison on and starts a program.
Square button - Stops a program. Hold it down to turn Edison off.
Round button - Scans barcode cards. Press it 3 times for the Start barcode and once for all others.
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Lesson one

Coding cards

Each coding card has a barcode, an icon, a name and a description of what the card does in a
program.

Barcode
() —
Icon
x1
A | &
Drive forward 10 cm Action
The Drive forward 10 cm card drives the Edison robot forward for DESCI’iptiOﬂ
10 cm.
\ €dison Y,

To scan a barcode, place Edison on the card and press the round button.
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Lesson one

A program
You can use coding cards to make a computer program for the Edison robot.

The program ‘runs’ when Edison does what the cards say.

Here is how to lay out a program on your desk:

[P e | [ s [ 1) | @]

= =

Start program Drive forward 10 cm Drive backwards 10 cm End program

& €Edison J N\ €dison J _ €dison J - €dison

e

Every program starts with the Start card and ends with the End card.
Edison does the actions in order, from left to right.
To scan your program, place Edison on the first card and press the round button.

Then move to the next card on the right. Keep going until all the cards are scanned.

Edison
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Lesson one

Program one - A simple drive program

Let's start by making a simple drive program for Edison.
It will drive forward 10 cm, then drive backward 10 cm.

Here is how to layout your program:

= ==

BLANNNE SARNE ARNRK AF

=}
Start program Drive forward 10 cm Drive backwards 10 cm End program
_ €dison J \___ edison — J \ €dison _J - €dison J
Press round button three Press round button one Press round button one Press round button one
times. time. time. time.

Create the above program and scan it into your Edison robot one card at a time.
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Lesson one

Program two - Drive through a maze

Program the Edison robot to drive this simple maze. To do this you will
need to place your cards in the correct order.

________

Program three - Sound
The Edison robot has a speaker that can make a beeping sound. H @ H
You can make Edison beep using the Beep coding card. ":""'

Can you program Edison to beep at the start of this maze and beep after !

________

crossing the finish line? |

Program four - Lights

You can control Edison’s lights to turn on and off using the Lights on and
Lights off coding cards.
Can you program the Edison to complete this maze with both red lights on? ;

________

Program five - Lights and sound ( )

Can you program the Edison to complete this maze with both red lights on |
and beeping at the start and finish? LN
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Page 6



Lesson one

Challenge one - Dance sequence

Create a program that makes the Edison robot do a dance sequence.
It can be to your favourite song or just to the robot’s beeping.

Use movement, lights and sound to make your robot’s dance routine stand out!

a W .
s 79

7 %e
L4
“,

Challenge two - Make and drive a maze

Create a maze based on a 10 cm grid and create a program that can drive the maze.
Make the maze using LEGO, pencils or what ever you can find.

Play with a friend. Share your coding cards and see if they can finish your maze.

Tip: Edison turns best on a smooth, flat surface.

. e )
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Maze one

Program Edison to drive the maze.
Edison is successful after crossing the finish

line.

Start from
behind the
line

FINISH
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Maze two Program Edison to drive the maze. Edison is successful after

crossing the finish line.

-
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Start program

The start program card is always the first card of any program. This
card starts when the triangle button on the Edison robot is pressed.
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End program

The End program card is used to end a program. When the End
program card runs the program stops.
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Drive forward 10 cm

The Drive forward 10 cm card drives the Edison robot forward for 10
cm.
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Drive backwards 10 cm

The Drive backwards 10 cm card drives the Edison robot backwards
for 10 cm.
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Drive forward 10 cm

The Drive forward 10 cm card drives the Edison robot forward for 10 cm.
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Drive forward 10 cm

The Drive forward 10 cm card drives the Edison robot forward for 10 cm.
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Drive forward 10 cm

The Drive forward 10 cm card drives the Edison robot forward for 10 cm.
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Drive forward 10 cm

The Drive forward 10 cm card drives the Edison robot forward for 10 cm.
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Drive backwards 10 cm

The Drive backwards 10 cm card drives the Edison robot backwards
for 10 cm.
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Drive backwards 10 cm

The Drive backwards 10 cm card drives the Edison robot backwards
for 10 cm.
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Spin right 90 degrees

The Spin right 90° (90 degrees) card spins the Edison robot right.
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Spin left 90 degrees

The Spin left 90° (90 degrees) card spins the Edison robot left.
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Spin right 90 degrees

The Spin right 90° (90 degrees) card spins the Edison robot right.
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Spin left 90 degrees

The Spin left 90° (90 degrees) card spins the Edison robot left.
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Lights off

The Lights off card turns both of the red lights off.
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Lights on

The Lights on card turns both of the red lights on.
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Lights off

The Lights off card turns both of the red lights off.
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Lights on

The Lights on card turns both of the red lights on.
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The Beep card plays a single beep.

Beep

mammoz Lesson one

The Beep card plays a single beep.

Beep
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Edison Card Coding
Lesson two

Loops and repeats

Learn screen free programming with the Edison V3 robot
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Lesson two

In lesson one you got to learn the basics of making a sequence program using coding cards.

In lesson two you will learn about loops and repeats.

What is a loop? A

A loop is when a program never finishes.

Instead of ending, the program ‘loops’ back to the start
and runs all over again... forever!!

What is a repeat?

A repeat is when a program does something a number
of times. For example beep 5 times can be repeat 5
times.

Edison
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Lesson two

Program one - Loop it

Doing the same task over and over again is something that people find very boring, but not robots,
they have no problem with this at all. Let’s get the Edison robot to do something over and over
again with the Loop to start card.

This program makes the Edison robot drive in the shape of a square forever:

Loop back to start

——

L0 L |18 0| | L D) | [els

=
Start program Drive forward 10 cm Spin right 90 degrees Loop to start

\. €dison J . €dison J \ €dison J \. €dison J

Create the above program and scan it into your robot to see how it works.

Mix it up - Add flashing lights

Can you use the Lights on and Lights off cards to program the Edison robot to also flash its lights
at the same time?

Mix it up - Anything else forever

Using the cards you have, can you program the Edison robot do anything else forever?
Hint: Light, sound, movement.

Edison
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Lesson two

Program two - Repeating

The Loop to start card used in the previous program is very useful, but what if you need the
robot to repeat something only three, five or 10 times?

This is when you need a repeat card.

The repeat cards cause the next card in the program to repeat. The available repeat cards
are repeat for 2, 3, 4, 5 and 10 times.

Program the Edison robot to beep three times like this:

==

LaF

Start program

Koar

Repeat 3 times

N\ €Edison J

g €Edison

Create the above program and scan it into your robot to see how it works.

Mix it up - Try different repeat cards

| ®

Beep

€dison J

K _Ar

End program

€dison J

Try replacing the repeat 3 times card with the other repeat cards.

Edison
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Lesson two

Program three - Driving further with repeat cards

Now you know how to use the repeat cards you can try the next program.
Program the Edison robot to drive the length of your desk without driving over the edge.
Hint: Use a ruler and measuring the distance that the Edison robot needs to drive.

Your program might look something like this:

= ==

LaF

Start program

N\ €Edison J

| s

Repeat 3 times

€Edison J

Drive forward 10 cm

(. €dison

| ®

R_AF

End program

€Edison

Create the above program with your choice of repeat card.

Mix it up - Add flashing or beeping

Can you get the robot to beep or flash its lights multiple times at the end?

Edison
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Lesson two

Program four - Repeat the repeat

Did you notice during the previous program that there are a limited number of repeat cards (only 2,
3,4,5, 10).

What if you need to repeat an action 8 times!?
You can achieve this using multiplication. The repeat cards can repeat other repeat cards.

To get an action to occur 8 times you can place a repeat 2 next to a repeat 4 (2 x 4 = 8).

~ . X ~ . ~
(2 |ls (& e (& 4
= =] =
Repeat 2 times Repeat 4 times
\ €dison J \. €dison J . €Edison J

Mix it up - Use two repeat cards

Again, program the Edison to drive the length of your desk, but this time using two repeat cards
next to each other.

Edison
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Lesson two

Challenge one - Robot security guard

Create a program for your robot that will
protect a valuable classroom object. This might
be your pencil case, the classroom mascot or
even the teacher's lunch!

The robot's job is to repeatedly drive around
the object protecting it and scare away any
would-be thieves through beeping and flashing
lights.

Challenge two - Draw a pattern

Build a marker pen holder from LEGO bricks or other building materials such as cardboard and
tape (use a rubber band to hold the marker pen). Then create a program for the robot to draw a
repeating pattern.

Hint: Use the 'Loop to start' card and have the robot's position at the end of the loop be close to
where the robot was when the program started.

Edison
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Repeat 2 times

The Loop to start card causes the program to repeat forever. When
the program reaches this card, it jumps back to the Start program
card in an endless loop.

The Repeat 2 times card makes the next card in the program repeat
2 times. If the next card is another repeat card, then they will multiply
together.
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Repeat 3 times
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Repeat 4 times

The Repeat 4 times card makes the next card in the program repeat
4 times. If the next card is another repeat card, then they will multiply
together.

The Repeat 3 times card makes the next card in the program repeat
3 times. If the next card is another repeat card, then they will multiply
together.
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Repeat 5 times

The Repeat 5 times card makes the next card in the program repeat
5 times. If the next card is another repeat card, then they will multiply
together.
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Repeat 10 times

The Repeat 10 times card makes the next card in the program repeat
10 times. If the next card is another repeat card then they will multiply
together.

mammoz Lesson two \

e e e e e e e e e e e e e e e e e e = = = — o]

W4

@9



- - I

w x1

, || S

e/ L

Repeat 3 times

The Repeat 3 times card makes the next card in the program repeat
3 times. If the next card is another repeat card, then they will multiply
together.
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Repeat 4 times

The Repeat 4 times card makes the next card in the program repeat
4 times. If the next card is another repeat card, then they will multiply
together.
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Repeat 5 times

The Repeat 5 times card makes the next card in the program repeat
5 times. If the next card is another repeat card, then they will multiply
together.
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Repeat 10 times

The Repeat 10 times card makes the next card in the program repeat
10 times. If the next card is another repeat card then they will multiply
together.
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Repeat 3 times

The Repeat 3 times card makes the next card in the program repeat
3 times. If the next card is another repeat card, then they will multiply
together.
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Repeat 4 times

The Repeat 4 times card makes the next card in the program repeat
4 times. If the next card is another repeat card, then they will multiply
together.
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Repeat 5 times

The Repeat 5 times card makes the next card in the program repeat
5 times. If the next card is another repeat card, then they will multiply
together.
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Repeat 10 times

The Repeat 10 times card makes the next card in the program repeat
10 times. If the next card is another repeat card then they will multiply
together.
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robotics for everyone

Edison Card Coding
Lesson three

Drive forever and wait until

Learn screen free programming with the Edison V3 robot

= =] = =]
Start program Set forward drive Wait until on black End program

- €dison J N\ €dison J & €dison J - €dison J

The Edison Robot Card Coding Lessons by Microbric are licensed under a Creative Commons
Attribution-ShareAlike 4.0 International License.
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In this lesson, you will learn one of the most important parts of robot programming.
You will program Edison to make a decision!

Before now, every program you made followed a set order.

Each time you pressed the triangle button, Edison did the same actions in the same way, one card
at a time.

Now, with robot decision-making, Edison can choose when to do something.
Edison uses information from its sensors to help it decide.

Edison has these sensors:

* Line tracking sensor

* Obstacle sensor

* Clap sensor

Sensors help a robot "see" what is around it.

When a robot can sense its surroundings, it can move and find its way. When a robot does this, it
is called autonomous.

Edison
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Program one - Stop for a black line

Your Edison robot has already done a lot of driving—but only as far as you told it to go. Now, you'll
make Edison drive until it sees a black line.

Arrange your coding cards like this:

Lar

Start program

. €dison

| #

Set forward drive

€Edison

| L.

Wait until on black

€dison

=

AR

End program

€Edison J

Create the above program and scan it in. Now make the edge of your desk black using black tape.
Test the program. Does the robot stop in time?

The cool thing about this program is that Edison makes a decision! While Edison is driving, it
checks if it is on a white or black surface. When Edison sees black, it stops driving.

You don’t need to guess where the robot will stop. Just put a black line at the edge of your desk
and Edison will stop by itself.

Mix it up - Bounce in borders

Can you program the robot to stay in the robot arena by turning around when it detects the border?

Edison
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Program two - Follow the edge of a black line

There are more drive for infinity cards to allow even more interesting programs. Here is a program
that makes the Edison robot follow a thick black line.

Arrange your coding cards like this:

LA

Start program

L s

i

A

Wait until on black

s

Set drive left
g €dison J I\ Edison J - €Edison J
o i &
o ) 4 Ve ) 4 > @ 4
=) =] s
Set drive right Wait until on white Loop to start
N\ €dison J - €dison J g €edison J

Create the above program and scan it into your robot. Place the robot next to the black line in the

Robot arena and start the program.

So, what exactly is happening here? Well, when the robot is on white it drives left, towards the
black line, but when it is on black it drives right, towards white. This shuffle has the added bonus of
forward movement, propelling the robot along the edge of the thick black line.

Hint; Start the robot next to the black line.

Edison
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Challenge one - Avoid obstacles

You now know how to create a program that makes the robot think for itself. Now it's time to create
a program where the robot drives until it detects an obstacle, stops, turns around and then keeps
driving.

Hint: In this program the robot will need to:
1. drive for infinity

2. wait until an obstacle is detected

3. turn around 180 degrees

4. and again drive for infinity (go to the start)

Challenge four - Cookie alarm

How would you like to have the lights in your bedroom turn on when you clap your hands?

Well you can have the very next best thing... the Edison robot can help you see in the dark when
you clap your hands!

Create a program that waits until you clap and the Edison robot turns it's lights on. The lights must
stay on for 15 seconds, turn off and turn back on the next time you clap.

Hint: In this program the robot will need to:
1. wait until a clap is detected

2. turn on the lights

3. wait for 15 seconds (3x5)

4. turn off the lights

5. and again wait until a clap is detected (go
to the start)

WV
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Set forward drive

The Set forward drive card sets the Edison robot to drive forward for
infinity. Stopping the wheels requires the Stop drive card or the End
program card.
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Set forward drive

The Set forward drive card sets the Edison robot to drive forward for
infinity. Stopping the wheels requires the Stop drive card or the End
program card.
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Set backward drive

The Set backward drive card sets the Edison robot to drive backward
for infinity. Stopping the wheels requires the Stop drive card or the
End program card.
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Stop drive

The Stop drive card stops the Edison robot from driving.
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Set drive right

The Set drive right card sets the Edison robot to drive right for infinity.
Stopping the wheels requires the Stop drive card or the End program

card.
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Set drive left

The Set drive left card sets the Edison robot to drive left for infinity.
Stopping the wheels requires the Stop drive card or the End program

card.
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Wait until on black
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Wait until on white

The Wait until on black card stops the program from running any
further UNTIL the Edison robot’s sensor detects black, such as a
black line.

The Wait until on white card stops the program from running any
further UNTIL the Edison robot’s sensor detects white, such as a
white line.
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Wait until obstacle

The Wait until obstacle card stops the program from running any
further UNTIL the Edison robot’s sensor detects an obstacle.
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Wait until clap

The Wait until clap card stops the program from running any further
UNTIL the Edison robot’s sensor detects a clap.
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Wait 1 second

The Wait 1 second card is a one second delay. When this card runs
the program stops for one second.
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Wait 1 second

The Wait 1 second card is a one second delay. When this card runs
the program stops for one second.
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Success tune

The Success tune card plays a short tune with the sound of success.
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Fail tune

The Fail tune card plays a short tune with the sound of failure.
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Edison

robotics for everyone

Edison Card Coding
Lesson four

Make a function

Learn screen free programming with the Edison V3 robot

LAF

Start program

N €dison

(KeAr

Repeat 4 times

€dison

R dF

Run my function

€dison

K _AF

End program

€dison J

The Edison Robot Card Coding Lessons by Microbric are licensed under a Creative Commons
Attribution-ShareAlike 4.0 International License.
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Lesson four

You have used a lot of code cards that do a particular thing, such as drive forward, play a tune etc.
Wouldn’t you like to make your own coding card that makes Edison do a thing that you decide?
Well you can using the ‘my function’ coding cards.

This is the Run my function coding card:

R dF

Run my function

e _€&dison —_________J

When this card is run, the program jumps to the 'Start my function' card and runs any of the cards
that follow until the 'End my function’ card. The program then jumps back to the 'Run my function’

card.
These are the 'Start my function' and 'End my function' coding cards:

[P s @

Start my function End my function

(G €Edison J e €&dison —____/

Note: To scan the 'Start my function' card you need to press the round button three times.
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Challenge one - Clap and drive crazy

Let’'s say you want Edison to do the same actions again and again. But you don’t want your
program to get too long. Good news! You can use the My function cards to help.

The my function cards let you make your own coding card and it can do anything you choose. Let’s
look at an example.

Here is your main program:

————

> (4 * o
L J |3 u L
=] =) = =]
Start program Repeat 4 times Run my function End program
- €dison J - €dison J g €edison _J N\ €dison J
And here is the my function:
H D H 4 H ﬁ H ) 4 H ‘ 90° H ¥ H ° H 4
=] =} s =]
Start my function Drive forward 10 cm Spin right 90 degrees End my function
- €dison J & €dison J N\ €dison J - €dison J

Create this program, scan and run it. Now experiment with adding more cards after the 'Start my
function' card, such as sound or lights.
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Lesson four

Challenge one - Clap and drive crazy

Create a program that responds to your claps by driving around in a repeating funny way with
sound and lights flashing. The craziness should last 10 seconds.

Be sure to use your My function coding cards.

\V/

Challenge two - Cookie alarm

Create a program that uses the Edison robot’s obstacle detector to detect a hand trying to steal
your cookies from a cookie jar.

When the thief's hand is detected, sound the alarm with flashing lights for longer than 30 seconds.

Hint: Experiment with all the sound cards to create a distinctive alarm sound.

d-
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Start my function

The Start my function card is the first card of your function. The Start
my function card runs when the Run my function card runs in the
main program.

mﬂ_mmoz Lesson four \
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, ] S

L e/

End my function

The End my function card is the last card in your function. When the
End my function card runs the program jumps back to the Run my
function card.

e e e e e e e e e e e e e e e e e e = = = — o]
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Run my function

The Run my function card jumps the program to the Start my function
card. The Run my function card is used in the main program.

mﬁ_mmoz Lesson four \
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Repeat 2 times

The Repeat 2 times card makes the next card in the program repeat
2 times. If the next card is another repeat card, then they will multiply
together.

Lesson four
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Lesson five

In this lesson you will work on your own robotics project.

You now know how to use all the coding cards. Use this knowledge to create a robotics solution
that solves a problem that you or someone you know experiences.

For your solution, you can use additional building materials, such as LEGO blocks or cardboard to
make Edison into a machine with moving parts.

Brainstorm your idea

Brainstorming is when you think, draw and talk about ideas. When brainstorming, no idea is silly.
You want to just get the ideas flowing. Eventually, something good will come up and you can go
with that idea.

Here are some starting points to help the brainstorming process:

- How could a robot helper make life safer or easier?

- How could a robot help someone with a disability?

- What gadgets and appliances are around the home that could be improved on by using a robot?
- Could an Edison robot be used as a prototype to demonstrate a much bigger project?

The problem:

Once you have your idea, write about the problem and who has this problem.
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Lesson five

Now write about how your proposed robotics solution will solve this problem.

Draw the proposed solution:

-
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Develop and experiement

The problem and solution have been written down, so now it's time to build and program your
solution. To do this will require a lot of experimentation.

Here are the three repeating parts of what you will be doing:

1. Build - Build one or more parts of the solution

2. Test - Test what you have made I I

3. lterate - Change the design to make improvements *

and go back to ‘build’

Keep experimenting through these three steps until you are happy that your solution works well.

The things that went wrong:

Once you have had a go at creating the solution, there is a good chance that it didn’t work out as
planned. That's great! Write about what went wrong before you got it right.

Edison
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Lesson five

Class presentation

After a lot of trial and error, you now have your working solution.
Present this to your teacher and the class.

In your presentation perform a demonstration and talk about:
Who your robotic invention helps.
Why the features of your robot invention will help them.

What went wrong along the way with getting your solution to work.
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	FailTune-020-Title: Fail tune
	FailTune-030-TextBox: The Fail tune card plays a short tune with the sound of failure.
	EndMyFunction-020-Title: End my function
	EndMyFunction-030-TextBox: The End my function card is the last card in your function. When the End my function card runs the program jumps back to the Run my function card.
	StartMyFunction-020-Title: Start my function
	StartMyFunction-030-TextBox: The Start my function card is the first card of your function. The Start my function card runs when the Run my function card runs in the main program.
	Green-010-ButtonPressNum3: x3
	LessonFour-040-TextBox: Lesson four
	RunMyFunction-020-Title: Run my function
	RunMyFunction-030-TextBox: The Run my function card jumps the program to the Start my function card. The Run my function card is used in the main program.
	Repeat2Times-020-Title: Repeat 2 times
	Repeat2Times-030-TextBox: The Repeat 2 times card makes the next card in the program repeat 2 times. If the next card is another repeat card, then they will multiply together.
	Repeat2Times-050-IconNumber: 2
	Repeat8Times-050-IconNumberExample: 8
	19-070-PageNumber: Page 19
	20-070-PageNumber: Page 20
	SetForwardDrive-020-TitleExample: Set forward drive
	WaitUntilOnBlack-020-TitleExample: Wait until on black
	SetDriveLeft-020-Title: Set drive left
	SetDriveRight-020-Title: Set drive right
	SetDriveLeft-020-TitleExample: Set drive left
	SetDriveRight-020-TitleExample: Set drive right
	WaitUntilOnWhite-020-Title: Wait until on white
	WaitUntilOnWhite-020-TitleExample: Wait until on white
	LoopToStart-020-Title: Loop to start
	21-050-TextBox: How would you like to have the lights in your bedroom turn on when you clap your hands?
Well you can have the very next best thing... the Edison robot can help you see in the dark when you clap your hands!
Create a program that waits until you clap and the Edison robot turns it's lights on. The lights must stay on for 15 seconds, turn off and turn back on the next time you clap.
	25-030-TextBox: Let’s say you want Edison to do the same actions again and again. But you don’t want your program to get too long. Good news! You can use the My function cards to help.

The my function cards let you make your own coding card and it can do anything you choose. Let’s look at an example.

Here is your main program:
	26-010-LessonNumber: Lesson four
	26-020-Heading: Challenge one - Clap and drive crazy
	26-030-TextBox: Create a program that responds to your claps by driving around in a repeating funny way with sound and lights flashing. The craziness should last 10 seconds. 

Be sure to use your My function coding cards.
	26-040-Heading: Challenge two - Cookie alarm
	26-050-TextBox: Create a program that uses the Edison robot’s obstacle detector to detect a hand trying to steal your cookies from a cookie jar.

When the thief’s hand is detected, sound the alarm with flashing lights for longer than 30 seconds. 

Hint: Experiment with all the sound cards to create a distinctive alarm sound.
	26-060-PageNumber: Page 26
	16-010-LessonNumber: Lesson two
	16-020-Heading: Challenge one - Robot security guard
	16-030-TextBox: Create a program for your robot that will protect a valuable classroom object. This might be your pencil case, the classroom mascot or even the teacher's lunch!

The robot's job is to repeatedly drive around the object protecting it and scare away any would-be thieves through beeping and flashing lights.
	16-040-Heading: Challenge two - Draw a pattern
	16-050-TextBox: Build a marker pen holder from LEGO bricks or other building materials such as cardboard and tape (use a rubber band to hold the marker pen). Then create a program for the robot to draw a repeating pattern.

Hint: Use the 'Loop to start' card and have the robot's position at the end of the loop be close to where the robot was when the program started.
	16-060-PageNumber: Page 16
	18-010-LessonNumber: Lesson three
	18-020-TextBox: In this lesson, you will learn one of the most important parts of robot programming.
You will program Edison to make a decision!

Before now, every program you made followed a set order.

Each time you pressed the triangle button, Edison did the same actions in the same way, one card at a time.

Now, with robot decision-making, Edison can choose when to do something.

Edison uses information from its sensors to help it decide.

Edison has these sensors:
• Line tracking sensor
• Obstacle sensor
• Clap sensor

Sensors help a robot ''see'' what is around it.

When a robot can sense its surroundings, it can move and find its way. When a robot does this, it is called autonomous.
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	01-060-print-lesson-one: To print a single lesson, click on the desired lesson number below. 
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	30-120-TextBox: 1. Build - Build one or more parts of the solution
	30-130-TextBox: 2. Test - Test what you have made
	30-140-TextBox: 3. Iterate - Change the design to make improvements and go back to ‘build’
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