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Don’t stop now! There's lots to learn
and share with your students.

Discover more at www.meetedison.com
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Edison is a complete STEAM teaching resource for coding and robotics

education.

Edison is affordable at less than US$50 per unit and just US$33 each for a full

class set.

Easy-to-use with no coding experience required, Edison is compact and

durable.

Ideal for students from K-12 and perfect for schools to use across multiple

classes.

Edison’s transparent top allows you to see the robot's electronic components,

enabling better understanding of the science and engineering elements in

play.

Edison is easy to use with seven pre-programmed robot activities set by

barcodes, including remote control driving with most standard TV or DVD

remote controls. Teach Edison to avoid obstacles, follow a line or torch or

even sumo wrestle.

Edison is modular and easily expandable with LEGO bricks which can be

attached to the top and bottom of the Edison robot. LEGO pegs can also be

attached to the sides. Multiple Edison robots can also be attached together.

Thanks to built-in sensors, lights and sounds plus autonomous behaviour

capabilities, true robotics education is possible with Edison. Edison can:
o Respond to light and sound
o Follow lines and avoid obstacles
o Read pre-set barcode programs
o Communicate with other Edison robots

Program Edison with any of our three free web-based programming

languages — no software to purchase or install:

- EdBlocks — A drag-and-drop block-based language developed using open
source base code from MIT and Google, perfect for introducing anyone to
programming.

- EdWare — A hybrid graphical robot programming language combines the
ease of drag-and-drop graphical icons with increased functionality from
text-based entry.

- EdPy — Based on the popular computer programming language, Python,
EdPy makes text-based programming fun while taking students to a more
advanced level of coding.

There are loads of free resources available from www.meetedison.com

including over thirty lesson plans, teacher’s guides, three activity books and

an EdMat.

Edison is programmed via an EdComm programming cable (included) which

plugs into your headphone jack. This allows Edison to be programmed from

devices that don't have USB ports, such as iPads. You can even hear your
program download into Edison!

Edison takes 4 ‘AAA' batteries (not included).
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Edison social

Looking for us online?

You can find our official channels below:

'i FACEBOOK

PINTEREST
TWITTER

INSTAGRAM

YOUTUBE

m LINKEDIN

MeetEdison

MeetEdison

MeetEdison

Meet_Edison

Meet-Edison

Microbric
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Obstacle detection: Left and right infrared obstacle detection sensors

Remote control capability: Edison can be programmed to learn codes enabling it
to respond to commands from most standard TV/DVD remote controls

Infrared data comms: Transmit and receive data between two or more Edison
robots

Line tracker: Single line tracking sensor, which doubles as a barcode reader and
programming port, enabling Edison to follow dark coloured lines

Light sensors: Left and right visible light level sensors

Sound sensor: Single sound sensor to detect loud sounds, such as claps
Jut PULS

Drive: Differential drive system with two wheels that can drive forwards and in
reverse

Infrared data comms: Transmit and receive data between two or more Edison
robots

Sound: Single small speaker capable of a range of frequencies

Lights: Left and right red LED lights
Requirements

Battery: 4 x AAA (UM 4) — Not included
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Introduction
Edison is vour new robot duddy who will t2ach you about electronics, pr ogramming and

robolics in a fun, hands-on way

U S

Edison is aquipped with all the sensors, outputs and motors needad to introduce you e the

v ~ o) ~{ £ = -~ E
amazing world of robotics
d

eal bul wha hotics 7 Well, that's
y question to answer, Edison's
-anton O'Brian says that 'a o

yiarnhina that | y &y pp———
1 e [(nal can benave aulonoanously

his means that a robot can ‘think' in a2 way.

decisions on its own and

¢t on those decisions. Many other paople

] 1t ) 3, but we like this one

icg, simple and applies to what you're
fearn. This is the Edison robot

>
(4%
l -

Robotics wouldn't be possible without alectronics. Your Edison robot has its own
slactronics which you can ses through the transparani top. There are resisiors, capacitors,

transistors, motors and mora. The most important alectronic part is Edison’s
microcontrolier
:
The microcontroliar is like Edison’s brain. It's where all
the robot’s thinking’ happens. Edison’s microcontrolier is
very similar to tha processor chip inside a computsr, only ’
much smaller. Just like a processor chip in a computer, ;
Edison’s microcontroller contains programs. These ”

programs are what allow Edison to ‘think’ and make

Edisan’'s microcontroller decisions. a \Pf& -
dv.18

dow aload "
59(%& (r_b'tCh

m——

B e e Th T s arre—

Edison comes with pre-loaded programs that are activated by driving the robot over
special barcodes. Here is a sample barcode that activates Edison's line tracking program.

1

’/‘- i
’ i s A\ |
& ( V) .
“ R

~ —

l

A barcode that activates Ediscn's line tracking program
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Lel's gat Edison ready to gol

First, opan the battery compariment
and ramovs the EdComm
prograrnming cable. Next, insert 4
‘AAA’ battaries. Refar 1o tha image and
be surs that ths batierias ars in the
correct way. Clip the battary cover
back on,

Ensure the batteries are in the right way

Turn Edison on by sliding the power
switch to the ‘on’ position. Edison
will make a chirping beep, and the
robol’s red LED lights will start
flashing when the robot is powered
on.

Push the switch towards the ‘on’ symbol

Edison is ready to go!
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1 tlat surface and press the plav (tnangle)

Now, with your hands close to Edison, clap
your hands one tima. The
right. Now clap y:‘)ur hands twice. Edison

wiil drive forward about 30cm.

Next, try tapping Edison with vour finger,
first one time, then two times.

€EdfFact

J

Sound sensors just like the one in your s-diboﬂ are used in "nodor"l cars to detect when the

=

finng is occumng at just the right ime. If tnw enging is 'r’nr'g too late, it can cause damage
to the engine. Ensunng that the finng is happening at just the right time also ensures the

most economical fuel consumption.
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EdVenture 2 - Avoid obstacles
iny

= Alio -~ ‘o

={IsOn can 'see’ invisible light, callad infrared light, and use it to detect obstacies

Ihis barcode activates Edison's ‘Avoid obstacies’ program. This program drivas Edison
forward. Then, when an obstacle is detectad, the robol reverses and then turns on the spot
away from the obstacle. Then Edison will continus o drive forward.

Read the barcod

-s
(€3]

arrow on ihe right sids, facing the barcod
] b rfan 3 times
s forward and scans the barcodsa

I I | I | Py

Barcode — Avoid obstacles

Assemble somes objects to be obstacles for
Edison to avoid. The obs’[aci naad to be at

=
L
-
Or

(2.9cm/1.3in) and cpaque { ’na se-through)
but not too dark (not black).

To run the program, press the play (triangle)
outton. Watch Edison approach an obstacle,
then turn away to avoid colliding with it.

Next, why not build a maze and see if Edison
can escape from it?

EdFact

Edison’s obstacle detection system uses infrared (or ‘IR") light, which is invisible to us
because it has a longer wavelength than the human eye can see. Your remote control
uses this same IR light to tell the TV to change the channel!

Edison emits IR from two light emitting diodes (LEDs), one on the left and one on the right.
In between the two LEDs is an IR sensor. The sensor detects when IR is reflected from an
obstacle. If the IR is reflected from the left LED, then the obstacle is on the left. If the IR is
reflected from the right LED, then the obstacle is on the right.

Is Edison not behaving? Does the robot bump into obstacles or turn when the object is still really far away?
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Get to know €dison

ro use your Edison, voui're going to need t ow where all of the robol's sensars are and
\ at th s s b ar ' ~ 4 .
what Ine three duttons do. Have a look at the images below. You may nead to corne bach
and have another look as you go thrm. gh the EdVentures in this book.

Re

Stop (square) button . 8

Flip Edison over and look at the bottom of
the robot. This is where Edison’s power
switch and lins tracking sensor are

lccated.,

There is one more part that came with
Edison: the EdGComm cable. The EdComm
cable is used to download programs to
Edison. It connects into the headphone

socket on

”
»

cord L Hal\“ ‘DU!\OR

"';'h_

Play (triang

Right infrare

Right light SeNsOr

e

), hu;ton

Sy

Ma—) Left light sensor
8 Left infrared LED

' Left red LED

Play (triangle) button — Prass to start a program

Stop (square) button — Press io stop & program

Record (round) button — 1 press = download a program from a programming app
3 praesses = read 3 barcode

your computer or tablet.

EAMAamm armmaramemins ~ahls

This is the bottom of the Edison robot

You won't need the EdComm cable to use

the barcodes, but keep in some place safe!
You will need this programming cable when
you use Edison with the programming apps.
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€dVenture 4 - Line tracking
Line tracking is a very popular robotics activity bacause it's fun to watch the robot go

around and arcund a track. How doss it work? Is it magic? Is it magneatic?

This barcode activates Edison's ‘Line tracking’ program. The program uses Edison’s line
tracking sensor and motors to follow the ed.le of a black line.

bove the arrow on the right side, facing the barcods
iround) button 3 times
n drives forward and scans the parcods

Barcode - Line tracking

What to do

The first thing you nead is a line. You c¢an
print the small track on the naxt page, print
the large A1 (8dern x 59cm) EdMat from
meetedison.com/edmat/ or rnake your own

line using black electrical tape on a white
table {thea line must be 1.5¢m/0.8in thick).

To run the program, place Edison to one
side of your line. Make sure that the line
tracking sensor is on white. Don't place the
sensor directly on the line. Then, press the
play (triangle) button and watch Edison find and follow the line.

edFact

Edison’s line tracking sensor is made up of two parts: a red LED light and a light sensor.
The red LED shines light beneath the robot. The light sensor then measures the amount of
light that is reflected back. If the surface is white, it reflects lots of light, and the light sensor
gets a high light reading. If the surface is black, it does not reflect much light, and the light
sensor gets a low light reading.

When Edison runs the ‘Line tracking’ program, the robot is in a constant state of
dissatisfaction. When Edison is off the line, it turns right to get on the line. But when
Edison is on the line, it turns left to get off the line. This results in Edison ‘waddling’ on the
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cdVenture 5 - Bounce in borde
Ever heard of Dromophobia? Well, it's a fear of crossing the street, and we're going to give

a version of it to Edison! Cue evil taugh.. Muwhahaha!l!

his barcode activates Edison’s ‘Bounce in

e tracking sensor and motors to stop the
Read the barcode
1. Place Edison above the arrow on the right sids, facing the barcods
2. Press the record (round) button 3 times
3. Wait while Edison drives forward and scans the barcode
Barcode — Bounce in borders
What to do

The first thing you need is a shaps with a dark
bordear. You can print the small track on the last
page, print tha large A1 {84cm x 59cm) EdMat
from meetedison.com/edmat/ or make your
own shape using black electrical tape on 2
white table (the line must be 1.5¢cm/0.6in thick).

To run the program, place Edison inside the
borders. Make sure that the line tracking
sensor is on white. Don't place the sensor "
directly on the line. Then, press the play (triangle) button. Edison will drive forward until
the line tracking sensor detects the line, then revarse back, turn, and continue driving.

EdFact

The ‘Line tracking’ and ‘Bounce in borders’ programs
are fun, but there's a serious use for them too.
Wareshouses that use robots to move items around
use lines or markers on the ground to guide the
rohots to their destination. These robots in Amazon's
warehouse are using barcode markings on the floor

to navigate.
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EdVenture 6 - Sumo wrestle

| ]
Bring on the robot wars!

This barcode activates Edison’'s ‘Sumo wrestle' program. The program brings together the
! il - fmm v -~ - a mm ) T T,

‘Bounce in borders’ program to keep the robot in the ring plus a version of obstacle

detection to locale and attack the opponent.

e the p—— - IRy P -+ e tha Rk el
wve the arrow on the right side, facing the barcode
N .

f
{(round) button 3 times

v drives forward and scans the barcods

C
—

What to do
Print the large A1 (84cm x 59cm) EdMat from
meetedison.com/edmat/ or create your own

sumo wrestle ring using black electrical tape on
a wnite surface. The ring should be at least
40cm (16in) in diameter.

Place at least two Edison robots inside the ring
and press play on both at the same tima.

Each Edison will slowly drive forward, staying
inside the ring and ‘looking’ for the opponent. If
a robot detects an opponent, that Edison will charge forward at full speed until it detects
the edge of the ring. The robot then reverses back victorious and continues to look for
another opponent,

Battles don't always go to plan, however. There are so many variables, such as the angle
of the opponent, the proximity of the edge of the ring and just plain bad luck! Keep up the
good fight, Edison!
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n play tune

ach barcode ons by ona. Use buttons on your

hat align with the action Edison will perform. For
exarnple, use an ‘up’ arrow (like volume up’) for ‘drive forward’. You
can make changes whenever you want by rescanning the barcods
and pairing a different button, so play around with which buttons suit
you the best

Now go driving!

Edison is compatible with around 75% of TV and DVD remote
controls. If one of your remotes doesn't happen to work, try another
one. If none of your remotes work, then you can purchase an
inexpensive 'universal remote’ and set it to be a Sony DVD remote
control, which works well with Edison.
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You can n system. By making the
obstacie t obstacles further away. 8

aking y close obstacles, Follow the
1structio eclion sysiem

/e the arrow on the right side, facing the barcode
- 1Y vt Q4 =
(round) button 3 times

. e Frmmnroped o alaupmamen s o Brimian o Ao
n drives foryvard and scans the barcods

code — Calibrate obstacle detection

[V )

Aftar scanning the barcods, sel Edison dum on a tabls or dask and remove any obstacles
i hen press ths play {iriangie) butlon. Edisor: is now in calibration mode.

7 F«’ef aiedi;p ress hﬂ ol—u (triangle) button, which increases sensitivity, until the rad
lef

t-’l—; LED comp!eleiy .stopa fhckermg.

3. Press the stop (squara) button to switch over to calibrate the right side.

4. Repeatedly press the play (triangie) button until the right red LED is flickering.
Repeatedly press the record (round) button until the LED completely stops
flickering.

6. Press the stop button to complete the calibration.

Custom sensitivity

It is possible to set the distance that obstacles are detected. To do this, scan the ‘calibrate
obstacle detection’ harcode, place an abstacle in front of Edison at the distance you want
Edison to detect obstacles, press the play button and then repeat steps 1 through 6 to set
the sensitivity.
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Now that y

move on ¢

o

s abilities, sensors and controls, you are ready i

to see the different coding
languages you can use mth your Edison robot.
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ntroduction 'to programming :md a fun way
0 start your coding journsy.

- EdScratch
e pm— F E=10 EdScratch is a vertical block-basad
e wm programming languaga for the Edison robot
e e E based on Scraleh. EdScratch combines the
==mrem = aasa of drag-and-drop programming with
m'm” powerful functionality and flexibility.
e e ]
STT——————
EdPy

EdPy is a python-like text-based
programming language for the Edison robot.
EdPy lets you unlock even more of Edison's
abilities while learning text-based
programming.

Don’t forget!

You can also download the free EdMat activity
mat in colour or black and white. The EdMat is
A1 size (59cm x 84cm) and can be printed at
your local print shop for a small fee.

Download from: meetedison.com/edmat/
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Ul-2.1 Let's L\'-\'n_[r‘,!g} the i"f'].’_i-;ff-.'lh_j'n environment

One of the best things about Edison is that you can make your own programs for your robot! To
write a program for Edison, we need to use some special software,

Jargon busler

All computers have two main parts: hardware and software.
Hardware is the physical parts of a computer (or robot).

Software is the set of programs and applications that make hardware, like a computer or «

robet, run.
4 ¥

The software we will use with Edison is a robot programming language.

Jargon buster

A programming language is a set of rules and instructions used to write computer
programs. EdScratch is o programming language specially designed for programming

t Edison robots.

The programming language we will use is called EdScratch. Let's learn o bit about the EdSeraich
programming language.

Task 1: Check out EdScratch

You can access EdScratch online.

@’9 Use this link

Go to www.edscratchapp.com

Whenever you want to program Edison using EdScratch, you will always need to go to the
EdScratch app.
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[ Block pallet \

S\

Name

Here is what the EdScratch environment looks like:

Programming

area

It ey ey T pea—
y ? g N ]

S Bug box

B, SO AT MRt 10 3 300 v biock ¢ o e TrRgraT Y

The EdScratch programming envirenment has four main parts:

All of the blocks you can use are in the block pallet. To use a block, select it from the block
pallet, and drag it into the programming area.

Programming area
The large area where you can connect blocks together info programs is called the programming
area. Drag and drop blocks from the block pallet into this area to use them in your program.

Menu bar
Options such as ‘Save’ and ‘Load’ are accessed from the menu bar. The menu bar also has the
‘Program Edison’ button.

Bug box

Below the block pallet and programming area is the bug box. Warning messages will show up

in the bug box. /

Look at EdScratch on your computer. Find each of the four main parts of the EdScratch
environment.
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Task 2 Lload and download the test program
EdScratch has some demo programs already written. Try loading and downloading the demo
program called Test program.

Load the Test program demo program
To load the demo Test_program, follow these steps:

1. In EdScratch, go to the menu bar and select the menu drop-down. Find and select the
option called Load Demos. This will open a pop-up window with all of the demo
programs.

2. Find and select the program called Test_program. The program will load in the
pregramming area.

Here is what the Test program looks like:

Once the program loads in the programming area, you can download it fo your Edison robot.
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Whenever you want to download a program from EdScratch to Edison, you need to follow these

steps:

1. Connect Edison to your computer using the EdComm cable.
2. Make sure the volume is turned up all the

way on the computer.

3. Press the record (round) button on Edison
one time.

4. Go to the menu bar in EdScratch and click
on the Program Ed button.

5. A pop-up window will open. Once the
program is reody, a button called Program
Edison will appear at the bottom of the

pop-up window.
6. Click on the Program Edison button in the pop-up window.

123
’? > Why is that?

—,

~ Y

Edison cannot understand the blocks in EdScrotch the way they look on your computer
screen. The blocks need to be changed into o format that Edison can understand befere the

program can be downloaded. This can take a bit of time.

That's why it can take a litfle while for the Program Edison button in the pop-up window to

appear.

You will hear the program downloading to Edison. Once it is done downloading, Edison will
make the ‘success’ beep. Don't unplug Edison until you hear the beep!

123
e Why is that?

—

o ™

Edison will let you know if the program downloads correctly by making the ‘success’ beep.
This is the same sound you hear when you first turn Edison on.

There’s another sound Edison might make if a program does not download correctly. We
call this the ‘fail’ sound. It means something went wrong when the program tried to
download. If Edison makes this sound, try starting your download again.

\ J

Alter you hear Edison make the ‘success’ beep, unplug the robot from the EdComm cable. Press
the play (triangle) button one time to run the program.
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Load the Test program demo program in EdScratch. Download and run the program
Edison robot. Then answer the following cuestions.
g9

Name

with your

1. Which part of the EdScratch environment is the Program Edison button located in?

2. How many warning messages are there in the bug box when you load the
Test_program?

3.

What does the robot do when you run the Test_program? Describe what happens.
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o

some programming languages have special
features to make it easier to use that language.

One example of this is the bug box in EdScratch. Don't forget

Sometimes when we write program for Edison in

EdScratch, scmefhing isn't guite righf. When this The buq box is located below the block

happens, a warning message will show up in the pallet and the programming area in

bug box. EdScratch. J
i

There are two types of warning messages: yellow warning messages and red warning messages.

e

e v Why is that?
— 2 )
2
/v
denBiond Yellow warning messages are caution messages. This is EdScratch saying “Heads
up! This might not work the way you want it to work.” You can download a program even if
there are yellow messages in the bug box.

Red warning messages are like ‘stop” messages. These messages are EdScratch
saying “Sorry! This program won't make sense to Edison.” If there are any red warning
messages in the bug box, you will not be able to download the program to Edison.

58 wy

Whenever you write programs for Edison, it is a good ided to check the bug box before you try
to download the program. The warning messages can help you fix up your program!

Try it out!
In EdScratch, find and load the demo program called Warning_messages_demo.

Don’t forget
e %

To get to EdScratch go to www.edscratchapp.com

Go to the menu bar and select the menu drop-down. Find and select the option called Load
Demos. This will open a pop-up window with all of the demo programs. Find and load the
program called Warning messages_demo.
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Once the program loads in EdScratch, answer the Fo||0wir'|g questions

1. Try downloading this program to your Edison robet. What happens? Does it work? Why
or w}ly not?

2. Read the red message in the bug box. Look at the program. Can you fix the problem?
Describe what you did to fix the red message.

3. Read the yellow message in the bug box. Look at the program. If you dewnload the

program while that yellow message is there, which blocks will not be programmed into
Edison?
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What do computers do? Computers process information. This means that computers take
information from somewhere and do something with that information. For example, you can give
a computer two numbers and tell it to add them together. The computer can then add those

numbers and show you the result.

This cycle of information coming in, the computer doing something with the information and then

creating some result is called the input-process-output cy¢ le.

Jargon buster

Inputs are the information and instructions that you give a computer.

A process is what the computer does with o computer program full of information and
instructions. This is somelimes called ‘running’ the program.

Outputs are the results you get from a computer. What the computer displays, or how the
robot behaves, are the outputs you get based on the information and instructions you gave

the computer.

We call this process of inputs going into a computer, that computer processing the
information, and then generating some type of output the input-process-output cycle.

The input-process-output cycle isn't only used in computers. You can see this cycle in action in
your daily life too.

Baking a cake is a good example. You input ingredients into a pan and put that pan into the
oven. The process of baking then happens in the oven. After a while, the output of a cake is

ready!

Inputs, outputs and Edison
When you write a program for your Edison robot, you are telling the robot what you want it to
do by giving it inputs. Edison’s microchip then processes the information to tell the robot what to

output.
Your Edison robot has three main types of outputs: outputs using the motors, outputs using the

LEDs and outputs using sounds. In EdScratch, the blocks related to Edison’s main outputs are
organised into three different categories: Drive, LEDs and Sound.
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Task 2: Make Edisan blink
Some of Edison’s outputs, like turning a LED on or off, happen very quickly. In fact, this can

happen so fast, it can be really hard to see.

Try writing the following program in EdScratch:

Download it and run it with your robet. Can you see Edison blink?

Because the robot flashes its LEDs when it is in standby mode, it will be really hard 1o see this
program in action.

= Why is that?

Edison moves through ecch EdScratch block one at @ time, but the robot is able to process
each block very quickly. Computers can process information very fast - that's one of the
things that makes them so useful!

If you want Edison to pause affer it completes one block before going onto the next block, you
have to tell it that.

One of the EdScratch block categories is the Control category. The blocks in the Control category
allow you to control the flow of your program. One of the blocks in this category is the wait

block:

e T T —

Scanned by CamScanner



Name e

This block tells Edison to wait the amount of fime you specify before moving on to the next block.
Let's try using this block in a program.
Modify the “blink’ program from before but use this new control block to make the program work

belter. You want « program where it's very easy to see Edison ‘blink’. Experiment using at least
one wait block. Test using wait blocks in dlifferent places in your program to see what works best.

3. What does your program look like? Which blocks cloes it use, in which order? Write your
program below. Be sure fo include the input parameters you used.

Mini challenge!
When a person blinks, what happens? Their eyes start open and then...

Lock at your blink program. Can you adjust your program to make it more like a blink?
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You can write programs for Edison which tell your robot to use multiple types of outputs,

N

Don't [rugu!

Your Edison robot has three main types of outputs: outputs using the motors, outputs using
the LEDs and outputs using sounds. In EdScratch, the blocks related to Edison’s main outputs
are organised into three different categories: Drive, LEDs and Sound.

For this activity, you will need to write a program telling Edison to drive the maze on activity
sheet U2-3. This time, however, Edison needs to be a very safe driver. On the road, drivers use
their indicator lights and horn to alert other drivers. Edison can do these things too!

Drive the maze starting af the outline and driving forwards to the finish line. Your program should
end cfter Edison crosses the finish line.

Your program needs to tell Edison to pause and use the LED lights to ‘indicate’ before making
each turn in the maze. Make sure other drivers would be able to see the LEDs indicate!

'@' Hint!

If you are going to turn left, which LED should you use to indicate? What about when you
turn right?

il

Your program should also use the ‘beep’ block at least one time somewhere in the program.

Hint!

£)

Pretend the ‘beep’ block is like a horn in a car. Where in your program might it make sense
for Edison to beep?
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