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Introduction

Edison is your new robot buddy who will teach you about electronics, programing and
robotics in a fun and engaging way.

Hedés equipped with all the sensors, outputs a
amazing world of robotics.

(@)

That s great, bwWel wh
thatdos not an easy q
Edi sonds cremat O0 B riiBe
robot is a machine that can behave

aut on o morhisnmeans that a robot
can think or make decisions on its own

and act on those decisions. Many other
people have different definitions, but we

|l i ke this osimgpleand it o6
appl i es to what youor Edison the LEGO compatible robot

Robotics wouldnét be possible without electro
you can see it all through his transparent top. There are resistors, capacitors, transistors,
motors and more, but the most important electronicparti s Edi sonds microcon

The microcontroller is |ike Edi
hithinkhgb happens. Edisonébés micro
similar to the processor chip inside a computer, only

much smaller. And just like a processor chip in a

comput er smi&atontsolblenhas programs. The
programsallowEdi son t o makethitké ci si on:

Edi sondés micro himself.

The most amazing thing about Edi sonDUgental what
write Edi sonds (el Bdiganaawdo!'think, behavecaadrespond to his
environment. Pr ogr ammi ng Edi son is surprisingly easy

tells Edison to follow a line.
> @
dual
drive
IF
‘ line

010
start > fine > :?ual) h:pD »B

tracker gtart drive end

A simple program that tells Edison to follow a line
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Getting started

Before we can program Edison we nwleat twe @red a
going to do:

1. Get Edison ready
2. Get to know Edison
3.l nstal lssegtit wané OEdWar ebd

4. Check that everything is working by downloading a test program

Get Edison ready

Open the battery compartment and
remove the programming cable. Now
i nser t bdtteriésAReferdo the
image to ensure that the batteries are
the correct way around and clip the
battery cover on.

I f you havenot already
the tyres over the wheels.

Ensure the batteries are the right way

Turn Edison on by sliding the power
switch to the on position. Edi s
red LED lights will now start
flashing.

Edison is ready to go!

Push the switch towards the on symbol
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Get to know Edison

To use Edison youdére going to need tothkemow wh
buttons do. Have a look at the images below. You may need to come back and have

another look as we go through the EdVentures.

zzer/clap detector

/ Left light sensor
: Left infrared LED

Right infrare D &
Right light sensor

Get to know Edisonds se

Play button T Start program
Stop button T Press to stop a program
Record button T 1 press = download program, 3 presses = read barcode

: GTEENSC Edi sondés | ine trdawking
POWET § ymﬂ;ﬁ@ of two parts a red LED light and a light
sensor. The red LED shines light on the
ground, if the ground is white and
therefore, reflects light then the light
sensor will get a high light reading. If the
ground is black and therefore, does not
reflect light then the light sensor gets a
low light reading.

Edi sonbs power switch

The EdComm cable is used to download your
programs to Edison. It connects into the
headphone socket on your computer or tablet.

EdComm programming cable
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Installing EdWare

Revl1.01

The EdWare programming software is available for Windows, Mac, Linux, iOS, Android
and Raspberry Pi. Point your internet browser to meetedison.com/downloads to obtain the
installation files and instructions on how to install EdWare for your operating system.

Downloading a program
Once you have installed EdWare on your computer or tablet open the d'estProgram.edwo
file (File>open: EdWare/My Programs). A program that looks like the one below should

appear.

(—P -

B

start

BB 2B

d ual ﬂasll

OON - ;; Jh

kml)l
end

<

Test program

Connect the EdComm cable to the headphone socket on your device and turn up the
volume to full. If you are using Windows check that audio enhancements are disabled. To
do this go into Control Panel and follow the illustrated steps below.

jO ’E + Control Panel » All Contrel Panel tems »

Adjust your computer’s settings

@ Default Programs
@ Ease of Access Center

Q% HomeGroup

(& Location and Other
EZEU Sensors

% Parental Controls
5 Program Updates

| RemoteApp and Desktop
Connections

u Taskbar and Start Menu

meetedison.com

""‘ Sound @

Plar |R.eoordmg I Sounds | Commurumtlonsl

40« device below to modify its settings:
2- High Definition Audio Device
Mot plugged in
Speakers
/ High Definition Audio Device
Default Device ‘
Digital Audio [S/PDIF)

Ready

High Definition Audio Device

[ set Defaurt |+ 1i
Cancel Appl ' n

—
a. Speakers Properties @
a -General -Leuels Enhancegents | advanced odes
Select the enhancemen I your current speaker
n configuration. Changes may effect until the next time you start e ani
playback.
Disable all enhancements
play
Management
f ound
Roo tion [-ting
Loudnegs Equalization
Enhancement Properties boat
Description:
ftifica
Prowider:
n Status: | Setlings | wer C
ion.

@ Troubleshooting

E.' TRU-Install

How to disable all enhancements in Windows 7
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Plug the other end of the EAComm cable into Edison as shown.

To download the test program follow these steps:
1. Press Edisonbés record (round) button on
2. In EdWare press the OPr StgttbhamnEdaddédnd bu
3.Pr e s s Eplay &rianglé)$utton to start the program

Edison will now run the test program and spin left and right, flashing his lights and
beeping.
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More on this later!
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Meet EdWare
Before we get into the EdVentures, | etdos take
Here is what EdWare for Windows looks like. EdWare for the other operating systems
looks very similar.
Icon palette Programming area
| Edison EdWare EI@
File Program Robot Help
Zoom 100% - Add Variable ]l[ Program Edison ]
> )
’ o
play . . E
beep new Icon is sel_ected and A simple two icon
¢ can be edited program
Y
N
- N 0
detect -
gheiade Flash LED Properties Help Variables
( Control: Turn?nLEDDHOrD\‘fUE\ngEithErE o Name Range Intial Value
2) Constant Variable Sing soarabie0 ot 1o an <NEw
single LED Setting: [0ff | [<-Constent v
drive
010
dual
drive il - < I ] v
Edison EdWare / * File: \ 4
Icon properties box Icon help text Variables
To start programming, grab icons from the palette on the left and drag them onto the
programming area. Pl ace the i cons between the
Select an icon and adjust the settings in the icon property box to control how Edison
responds to that icon.
Use the help text as a guide while programming. Everything you need to know about an
icon can be found here.
The variables section is whereyoucancreateand view | ittle pieces of



€dBook 2 - Your EdVenture into Robotics You’re a Programmer Revl1.O|

EdWare ico ns

There are four main types of icons used in EdWare. These are control icons (red), read
icons (blue), data icons (green) and flow icons (yellow).

Throughout this EdBook we will use almost every icon at least once. Some of the more
advanced icons, such as the read icons will be covered in future EdBooks. For more
information about all of the icons see the EdWare programming manual [due February
2015].

Flow

E

cet
memory

[+|=] [+|=]
RN IEAS
line calculate calculate
tracker i

ad | -
detect detect
obstade obstacle
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EdVenture 1 -Flash a LED

Simple loop program to make the left LED flash

The traditional first program to write is to make a LED light flash. This is a very simple
program and as the name suggests turns on and off the left LED light.

Drag across the icons to form the program below, then click on each icon and set the
properties box as shown.

Flash LED Properties Flash LED Properties
Control: |Left LED v Control: |Left LED +
Constant Variable Constant Variable

LED Setting: [On v] [<-Constant LED Setting: [Off v] [<-Constant

Event Wait Properties

Wait Until:
© Seconds pass .5 [<-Constant v]
(©) Event happens | Keypad v ‘ ‘Triangle button pressed ~ ‘

© Loop forever

() Test passes i:No Variable- ~" i‘: .J ]_0

(©) Event happens EKeypad > ‘ iTriangIe button pressed ~ i

How the program works

Edi sonbés microcontroller (brain) follows each
direction of the steps. Letbés follow the step

Step 1: the program begins at the start icon

Step 2: the program follows the arrow out of the top of the loop icon

Step 3: the LED is set to on by the flash LED icon

Step 4: the program waits for 0.5 seconds by the event wait icon (keep the LED on)
Step 5: the LED is set to off by the flash LED icon

Step 6: the program waits for 0.5 seconds by the event wait icon (keep the LED off)
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Step 7: what happens here is very important! Rather than following the arrow to the right of

the loop end icon, the program moves out of the bottom of the icon and goes back to the

|l oop start i1 con. This happens because tmhe | 00
therefore once again goes to the first flash LED icon and turns on the LED and then

follows the same sequence outlined above. This will continue forever or at least until the

batteries go flat!

Download and play

Connect the EdComm cable between Edison and the headphone jack on your
computer/tablet. Click the Program Edison button, then the record (round) button once on
Edison. Now click Start Download.

Press the play (triangle) button and the left LED will flash on and off.

Congratulations! You have written and downloaded your first Edison program.

Experiment

Try adjusting the event wait times and adding more flash LED icons to control the right
LED. Can you make a cool flashing light display?

EdFact
L.E.D. stands for Light Emitting Diode.

Unlike the original light bulb invented by Thomas Edison (no direct relation to your Edison
robot) a LED has no filament or special wire that produces light when electricity passes
through it. Instead, LEDs use advanced semiconductor material, just like that found inside
computer chips.

LEDs are superior to traditional light bulbs as they last longer, are more robust and use
much less power.

So next time you have agreatidead on 6t think of a |l ight bulb <c
coming on!
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EdVenture 2 ¥%.Beep/ /Beep/ | %

Add sound to the above program

Drag across the play beep icon and place it as shown below. Play beep sounds a short 50
millisecond (0.05 second) beep. There are no properties setting for play beep.

ﬁ”%>>£hp

Beep Speaker Properties

Sounds a single beep

Frequency: 3.5 kHz
Duration: 50mS (0.005 Seconds)

How the program works
Just as the previous program goes around and around in a loop repeating every icon, this
program is no different, except that when the LED comes on a beep is played.

Experiment
Try adding more play beep icons, changing the event wait periods and adding more flash
LED icons. You can now add sound to your cool flashing light display!

EdFact

Speakers make sound by converting electrical signals into tiny backwards and forwards
movements. These tiny movements cause small rapid changes in air pressure, which we
call sound.

Edison has a slightly different type of speaker than you will find in a typical radio and is

called a piezo transducer. The advantage of piezo transducers are that they use very little
power, are inexpensive and can easily work in reverse by converting sound into an

el ectrical si gnal pointdgain ivHen wehavé Ediadn respbnd to solura s t
commands.
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EdVenture 3 3Robots mak e music too!

Z s £ faga tune
Edi sonds Ilittle piezo transducer (s plheskager ) c a
easily programmed from the play music icon. Get started by creating the program below.

The tune string in the first play music icon is: c7¢c7g7R7f2e2d2070797R7f3e3d30707

The tune string in the second play music icon is: g7R7f3e3f3d7d7

How the program works

The play music icon contains a tune string (more on that below) and the event wait icon
waits until the tune is finished. The next play music icon and event wait do the same.
There are two sets of icons because a single play music icon will not fit the entire tune.

Can you guess what the tune is?

A tune string looks like this: "ndndndndndnd...” where @dis a note from the following table,
and @abis the note time from 0 to 7 in 20th of a second increments. There is a limit of 16
pairs per play music icon.

character character |
m A, 6th octave d D g G
M At D D# G G#
n B e E a A
C C, 7th octave f F A A#
C C# F F# b B
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