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[bookmark: _Toc414363391]Introduction
Edison is your new robot buddy who will teach you about electronics, programing and robotics in a fun and engaging way.
[image: ]He’s equipped with all the sensors, outputs and motors needed to introduce you to the amazing world of robotics.
That’s great, but what is robotics? Well that’s not an easy question to answer. Edison’s creator, Brenton O’Brien says “a robot is a machine that can behave autonomously” . This means that a robot can think or make decisions on its own and act on those decisions. Many other people have different definitions, but we like this one as it’s nice, simple and applies to what you’re about to learn.Edison the LEGO compatible robot

[image: ]Robotics wouldn’t be possible without electronics, so Edison has his own electronics and you can see it all through his transparent top. There are resistors, capacitors, transistors, motors and more, but the most important electronic part is Edison’s microcontroller. 
The microcontroller is like Edison’s brain. It’s where all his ‘thinking’ happens. Edison’s microcontroller is very similar to the processor chip inside a computer, only much smaller. And just like a processor chip in a computer, Edison’s microcontroller has programs. The programs allow Edison to make decisions and ‘think’ for himself. Edison’s microcontroller

The most amazing thing about Edison, and what you’re about to learn, is that YOU get to write Edison’s programs! You can tell Edison how to think, behave and respond to his environment. Programming Edison is surprisingly easy. Here’s an example program that tells Edison to follow a line. A simple program that tells Edison to follow a line

[bookmark: _Toc414363392]Getting started
Before we can program Edison we need to get a few things ready. Here’s what we’re going to do: 
1. Get Edison ready
2. Get to know Edison
3. Install Edison’s software ‘EdWare’ 
4. Check that everything is working by downloading a test program

Get Edison ready
Ensure the batteries are the right way


Open the battery compartment and remove the programming cable. Now insert 4 ‘AAA’ batteries. Refer to the image to ensure that the batteries are the correct way around and clip the battery cover on. 
If you haven’t already done so, stretch the tyres over the wheels.



Push the switch towards the on symbol


Turn Edison on by sliding the power switch to the on position. Edison’s red LED lights will now start flashing. 
Edison is ready to go!


Get to know Edison
To use Edison you’re going to need to know where all his sensors are and what his three 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.
	[image: ]Buzzer/clap detector
Record button
Stop button
Play button
Left light sensor
Left infrared LED
Left red LED
Right light sensor
Right infrared LED
Right red LED
Get to know Edison’s sensors and buttons




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

	[image: ]Line tracking sensor
Power switch
Edison’s power switch and line tracking sensor 




Edison’s line tracking sensor is made up 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.EdComm programming cable


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

Installing EdWare
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 ‘TestProgram.edw’ file (File>open: EdWare/My Programs). A program that looks like the one below should appear.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.
How to disable all enhancements in Windows 7

Plug the other end of the EdComm cable into Edison as shown.  











To download the test program follow these steps:
1. Press Edison’s record (round) button once
2. In EdWare press the ‘Program Edison’ button and then ‘Start Download’
3. Press Edison’s play (triangle) button to start the program
Edison will now run the test program and spin left and right, flashing his lights and beeping.  



[bookmark: _Toc414363393]Meet EdWare
Before we get into the EdVentures, let’s take a quick tour of EdWare.  
Here is what EdWare for Windows looks like. EdWare for the other operating systems looks very similar. 
Icon palette
A simple two icon program
Icon is selected and can be edited 
Programming area
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. Place the icons between the ‘start’ and ‘end’ icons.
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 where you can create and view little pieces of Edison’s memory. More on this later!    

[bookmark: _Toc414363394]EdWare icons
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].

	[image: ]
	[image: ]
	[image: ]
	[image: ]

	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	

	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]

	[image: ]
	[image: ]
	[image: ]
	[image: ]
	
	
	

	[image: ]
	
	
	
	
	[image: ]





[bookmark: _Toc414363395]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.

How the program works
Edison’s microcontroller (brain) follows each icon as a step and the arrows show the direction of the steps. Let’s follow the steps in the program above.
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)
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 loop start icon. This happens because the loop icon is set to ‘Loop forever’. The program 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 a great idea don’t think of a light bulb coming on. Think of an LED coming on! 


[bookmark: _Toc414363396]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. 

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 electrical signal. We’ll look at that last point again when we have Edison respond to sound commands.

[bookmark: _Toc414363397]EdVenture 3 – Robots make music too!
Let’s play a tune
Edison’s little piezo transducer (speaker) can produce a range of musical notes. These are easily programmed from the play music icon. Get started by creating the program below.
The tune string in the first play music icon is: c7c7g7R7f2e2d2o7o7g7R7f3e3d3o7o7 
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 ‘n’ is a note from the following table, and ‘d’ is 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
	note
	character
	note
	character
	note

	m
	A, 6th octave
	d
	D
	g
	G

	M
	A#
	D
	D#
	G
	G#

	n
	B
	e
	E
	a
	A

	c
	C, 7th octave
	f
	F
	A
	A#

	C
	C#
	F
	F#
	b
	B



[bookmark: _Toc414363398]EdVenture 4 – Let’s get moving
Drive Edison in a pattern
Edison has wheels, so let’s us them! Drag across two dual drive icons and two event wait icons and arrange them as shown. Now, set the four properties boxes with the shown settings.









How the program works
The dual drive icons control both motors that turn the wheels. The first dual drive icon is set to ‘Forward’ and at speed 5 (half speed). The next event wait icon is set to 1 second, so the program waits there for 1 second. While the program is waiting Edison is driving forward. The next dual drive icon changes Edison’s direction to spin right at speed 10 (full speed). The final event wait icon waits for 2 seconds while Edison goes around and around. Once the 2 seconds is up the program goes to the end icon and stops.
Experiment
This is a very simple program to get Edison to drive. You are encouraged to add more drive icons and event wait icons and see what he can do! Can you make him dance?
Mission
Using LEGO bricks create a short maze for Edison to travel through. Then write a program that drives him through the maze without hitting the sides.
EdFact
There are many types of drive systems that robots can use, some even walk. Edison’s drive system is called a ‘differential drive’ and it’s one of the most common systems that robots use. This is because it allows the robot to move in any direction and requires very few mechanical parts to work.

[bookmark: _Toc414363399]EdVenture 5 – What IF?
Give Edison the power to make decisions
The introduction said that a robot can think or make decisions on its own and act on those decisions. Well, now were going to see how that happens using the IF icon.
Create the program and download it to Edison. Place him next to a thick black line on a white surface and press the play button. He will follow the line. 











How the program works
The first thing the program does is turn on the line tracking LED. Next, the program enters an endless loop. In the loop is the, all important, IF icon. The IF icon asks: Is the line tracker on a reflective surface (white)? If the answer is YES, then the program follows the tick path out of the top of the IF icon. The dual drive icon turns Edison right. This drives him onto the black line. But, if the answer is NO, then the program follows the cross path out of the bottom of the IF icon. This dual drive icon turns Edison left and drives Edison off the line. The program then loops around again, and again, and…  
Edison is in a constant battle with himself. When he’s on the line, he wants to get off it. When he’s off the line he wants to get on it. Frustrated movement by movement he moves forward.  
EdFact
This program is very simple, but demonstrates the principal of ‘artificial’ decision making (intelligence). Scientist still don’t fully understand how the human brain works and are now using computer scientists to help make sense of their research. Do you think your brain is a giant computer?
[bookmark: _Toc414363400]EdVenture 6 – What’s the hurry? Let’s wait!
Meet the event in the event wait icon
Edison can wait for more than just time. He can wait for a specific event to occur before progressing through your program. This program takes advantage of Edison’s clap sensor.










How the program works
Once again we have a loop, which you should be familiar with now. The first icon in the loop is the event wait icon and is set to wait until a clap is detected, so the program will wait here until a clap is detected. Once this happens, the program progresses to turn on the right and left LEDs and encounters another event wait icon with the same settings as the first one. When another clap is detected the program progresses to turn off the right and left LEDs, and loops around again.
Important!
The clap detection sensor becomes overwhelmed with noise when the motors are running, so you can’t detect for claps while Edison is driving.  
EdFact
As mentioned earlier Edison uses an electronic component called a piezo transducer to both make sound and detect claps. Piezo transducers have two plates that are separated by a thin layer of ceramic. When an electrical signal is applied to the two plates they move, which produces sound. They also work in reverse, when sound or vibration is applied to the plates they produce an electrical signal.
The name piezo comes from the Greek language meaning press or squeeze and a transducer is anything that converts one form of energy into another (i.e. sound energy into electrical energy and electrical energy into sound energy). 
[bookmark: _Toc414363401]EdVenture 7 – Watch out! There’s an obstacle! 
Let’s do some autonomous driving
Edison is equipped with an obstacle detector, so he can see obstacles in his path and avoid them. Here’s a simple program that does this. 











How the program works
Before entering an endless loop, the program turns on Edison’s obstacle detection system. Edison now emits infrared (IR) light 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.
The IF icon asks; ‘have any obstacles been detected’? If the answer is no, then the cross path is taken and Edison drives forward. If the answer is yes, then the tick path is taken and Edison spins left for 0.1 of a second (100 milliseconds). See next page for calibration.
Experiment
Try detecting for obstacles on the left and right. See if you can add more IF icons and have Edison spin left to avoid obstacles on the right and spin right to avoid obstacles on the left.
EdFact
I’m sure you’ve heard of, or even seen, robot vacuum cleaners; well they use the same IR system as Edison to detect obstacles. The ‘Roomba’ has two of these sensors. One is used just like Edison to detect obstacles, and the other is used as a ‘cliff detector’ and looks at the ground in front of the robot to ensure it isn’t about to dive down a staircase.
[bookmark: _Toc406094281][bookmark: _Toc414363402]Calibrate obstacle detection
You can control the sensitivity of Edison’s obstacle detection system. By making it more sensitive he can detect obstacles further away, and by making it less sensitive he will only detect very close obstacles. 

Reading the barcode
1. Place Edison facing the barcode on the right side
2. Press the record (round) button 3 times
3. Edison will drive forward and scan the barcode
	Barcode – Calibrate obstacle detection


 


 
Set maximum sensitivity
First scan the above barcode, then press the play (triangle) button. Edison is now in calibration mode. Remove any obstacles in front of Edison.
The left sensitivity is calibrated first. 
1. Repeatedly press the play button (this increses sensitivity) until the left red LED is flickering.
2. Repeatedly press the record (round) button (this decreases the sensitivity) until the LED completely stops flickering. 
3. Press the stop (square) button to calibrate the right side. 
4. Repeatedly press the play button until the right red LED is flickering. Now repeatedly press the record button until the LED completely stops flickering. 
5. Press the stop button and the calibration is complete.

Custom sensitivity
You can set the distance that obstacles are detected by placing an obstacle in front of Edison and repeating steps 1 through 5.  

[bookmark: _Toc414363403]EdVenture 8 – Take control!
Don’t just take control, take remote control!
Use a TV or DVD remote control to control your program and play Star Wars at your command. 
Write the following program. Note that it uses the play music and event waits from EdVenture3.  

Getting ready
Before you program Edison turn to the next page and scan in barcode #0. Now download your program to Edison.
How the program works
Right away the program enters a loop, but it doesn’t get very far. The event wait icon won’t allow the program to progress until the infrared code #0 is received. Once this is received the program can continue and play the Star Wars theme. 
EdFact
Edison learns the infrared command signals from your TV/DVD remote control. He stores them in his memory and when he detects and receives a new command he compares it to what he has stored. If there is a match he activates that function.
[bookmark: _Toc414363404]TV remote control barcodes
Edison can respond to a TV/DVD remote control within a program. Here are the barcodes with their ID numbers for use in EdWare. Note these are the same remote control barcodes that are used to remote control drive Edison.=
Reading the barcode
1. Place Edison facing the barcode on the right side
2. Press the record (round) button 3 times
3. Edison will drive forward and scan the barcode
4. Press a button on your TV/DVD remote that you want to activate that function


Barcode – TV/DVD remote code #0






Barcode – TV/DVD remote code #1







Barcode – IR learn turn right #2






Barcode – IR learn turn left #3





Barcode – IR learn spin right #4





Barcode – IR learn spin left #5
Barcode – IR learn play beep #6
Barcode – IR learn play tune #7

[bookmark: _Toc414363405]EdVenture 9 – Change is good, let’s get variable!
Edison can guard your stuff
We can use Edison’s light sensors to trigger an alarm. This could be used as a draw alarm. Place Edison running this program in a draw, then if someone opens the draw and allows light in, Edison sounds the alarm.
Before we look at writing the program you will need to understand what a ‘variable’ is and how to use it.
[image: ]A variable is small piece of computer memory for storing data. What makes variables so useful is that this data can change while the program is running, hence the name variable. 
Variables store numbers like 10, 106, 1,482 etc. and allow a computer program to do maths, this is something that computers are very good at.
Edison has two types of variables that are called ‘bytes’ and ‘words’. Byte variables can store numbers from 0 to 255. Word variables can store numbers from -32,767 to +32,767. 
To make variables easy to use we give them names. This helps us humans remember what type of information is stored in them. In EdWare, you can name your variables just about anything you like. You could name one ‘Fred’, but that might not be a very helpful name for remembering what type of information is stored in Fred. A better name might be ‘Light_Level’. This type of name makes it very easy to remember what the variable is used for and what type of data to find there. 
Add Variable

Now that you know about variables let’s create one in EdWare for our light alarm program. Click the ‘Add Variable’ button in the top left corner and a pop up box will appear.
[image: ]
Type in the name of your variable as ‘Light_Level’, select the variable range as +/-32767 and set the initial value to zero. Now click OK and your variable will be added to the variables table in the bottom right corner.

 Now that we have our variable we can use it in our program. Write the program below.

How the program works
The first icon is an event wait icon and pauses the program here for 5 seconds [enough time to press the play button and place Edison in a draw]. Next the program enters a loop, but this time it’s not forever. Inside the loop, the sense light icon is measuring the light level from the left light sensor and putting it into our ‘Light_Level’ variable. The loop is set to end when the value in our ‘Light_Level’ variable is greater than (>) 20 [when someone opens the draw and lets light in]. When the loop is exited the program goes to another loop. This one loops forever and has a beep icon inside [raises the alarm! There has been an intruder!].  
Just for fun
This program is just for fun and learning about electronic systems and programming. Leaving Edison in a draw switched on for more than 20 hours will significantly reduce the batteries, so unfortunately it’s actually not a practical alarm system. 
EdFact
Edison has three different types of memory. 
1. Flash – Your programs are stored here, and is similar to a hard drive in a computer. This is also called non-volatile memory as data is not lost when the power is turned off.
2. EEPROM – Electrically Erasable Programmable Read-Only Memory is where Edison’s settings and IR remote control codes are stored and is also non-volatile memory. 
3. RAM – Random Access Memory is where the variables are stored. This is volatile memory and is lost if the power is turned off.  

[bookmark: _Toc414363406]EdVenture 10 – Robot communications
Bounce without borders 
A robot swarm is when many robots work together to solve a common problem. Generally the robots are small and by themselves aren’t very intelligent, but as a swarm they can achieve complex tasks (think of ants building a complex nest). The most important part of swarm robotics is communication. Without robot to robot communication a robot swarm is not impossible. Here is an introduction to robot communication.
In this EdVenture you will need at least two Edison robots. The first Edison will bounce within a border and tell the second robot each time a border is encountered. The second robot will use this information to mimic the first robot and will seem to bounce in side an invisible border. 
Write the following program for the first Edison (Edison with borders). 












Create an 8 bit variable called ‘Black_Line’ and set the initial value to 1.
How the program works
The first icon turns on the line tracking sensor LED. The program then enters an endless loop. The IF icon in the loop checks the state of the line tracking sensor, if the surface is white (reflective) then the dual drive icon drives Edison forward at speed 4. If the surface is black (non-reflective) then the contents of the variable ‘Black_Line’ (1) is transmitted. Edison then reverse-turns for 0.25 seconds and repeats the loop. 

Write the following program for the second Edison (Edison without borders). 








[image: ]



Create an 8 bit variable called ‘Black_Line’ and set the initial value to 0.
You can program a third, fourth or fifth Edison with this program for more fun. 
How the program works
The program goes straight into an endless loop and reads incoming data using the receive data icon. The receive data icon places the data into the variable ‘Black_Line’. The IF icon then checks if the data in the variable is equal to 1. If it isn’t (no data from the other Edison) then the dual drive icon drives Edison forward at speed 4. If the data does equal 1 (the other Edison has encountered a line) then the dual drive icon drives Edison in a reverse-turn for 0.25 seconds. The loop is then repeated. 
What to do 
Print the track on the next page and place the first Edison inside the border. Place the second Edison outside the border and press the play button on both Edisons. 
The Edison inside the border will not leave the oval and the second Edison will mimic the firsts every move.
Experiment
This is just an introduction to robot communications. Can you improve on this program and can you achieve two way communications? What if the first Edison couldn’t turn until the second Edison confirmed that it had received data?



[bookmark: _Toc414363407]What’s next?
You now have a good understanding of how to program Edison. You can now use this knowledge to create your own programs. What can you dream up? 

A few challenges
Can you write a faster line tracking program that can beat the barcode activated one around a track?
What tricks can you get Edison to do in response to your claps?
Can you write a better Sumo program that can beat the barcode activated one?

EdBook3 
In EdBook3 ‘Your EdVenture into Robotics - You’re a Builder’ you can combine two Edison robots with the LEGO Compact Tracked Loader (set 42032) to build new contraptions. 
EdDigger
EdPrinter
+
+
=
OR















LEGO (R) is a registered trademark of The LEGO Group 
meetedison.com                                                                                                                    page 3
image3.gif




image77.png
Dual Drive Properties
Constant Variable

ectior: B
soet ]





image78.png
Dual Drive Properties
Constant Variable

e B
et 5]





image79.png




image80.png
ine Tracker Properties
Constant Variable

itk





image81.png
Loop Properties.
Loop UNTIL:

Loop forever




image82.png
Take the top (True) branch f:
~No Variable- -

lneToder ) nstmesoce
Else take the bottom (False) branch.





image83.png
Dual Drive Properties
Constant Variable

ectior: B
soet ]





image84.png
Dual Drive Properties
Constant Variable

e B
et 5]





image85.png
E»ﬁ»ﬁ»%»ﬁ»ﬁ

wait LED LED wait LED LED

> g
’ s 2 ’B




image86.png
Event Wait Properties
Wait Until:

Seconds pass |0 <-Constant

i [ ) (Cepdsass





image87.png
Loop Properties.
Loop UNTIL:

Loop forever




image88.png
Flash LED Properties
Controk:





image89.png
Flash LED Properties





image90.png
Flash LED Properties

Controk: Left_LED.





image91.png
Flash LED Properties





image890.png
E»ﬁ»ﬁ»%»ﬁ»ﬁ

wait LED LED wait LED LED

> g
’ s 2 ’B




image900.png
Event Wait Properties
Wait Until:

Seconds pass |0 <-Constant

i [ ) (Cepdsass





image910.png
Loop Properties.
Loop UNTIL:

Loop forever




image92.png
Flash LED Properties
Controk:





image93.png
Flash LED Properties





image4.jpeg




image94.png
Flash LED Properties

Controk: Left_LED.





image95.png
Flash LED Properties





image96.png
Ay

-
start > ddg





image97.png
Detect Obstacle Properties
Constant

R Trarsmiter stad dtcion:




image98.png
Take the top (True) branch f:
~No Variable- -

Dasaobsde ) [y Obmaceseeces
Else take the bottom (False) branch.





image99.png
Dual Drive Properties.
Constant

st





image100.png
Event Wait Properties
Wait Until:

© Secondspass 1




image101.png
Dual Drive Properties
Constant

s
o





image102.png
Loop Properties
Loop UNTIL:

oop forever




image103.png
start >





image5.jpeg




image104.png
Detect Obstacle Properties
Constant

R Trarsmiter stad dtcion:




image105.png
Take the top (True) branch f:
~No Variable- -

Dasaobsde ) [y Obmaceseeces
Else take the bottom (False) branch.





image106.png
Dual Drive Properties.
Constant Variable

Diection: <Constant





image107.png
Event Wait Properties
Wait Until:

© Secondspass 1




image108.png
Dual Drive Properties
Constant

s
o





image109.png
Loop Properties
Loop UNTIL:

oop forever




image110.png




image111.gif




image112.png




image113.gif




image6.gif




image114.png
—2rEP 22

>d. =B

—— J




image115.png
Event Wait Properties.





image116.png
Loop Properties.
Loop UNTIL:

oop forever




image117.png
—2rEP 22

>d. =B

—— J




image118.png
Play Music Properties
Musical note |C sideenth

unestring  cIcTgTRIe2d20




image119.png
Play Music Properties.
) Musical note | C sideenth

unestring  g7RIBE3RTAT




image120.png
Event Wait Properties
Wait Until:





image121.png
Event Wait Properties.





image122.png
Loop Properties.
Loop UNTIL:

oop forever




image117.gif




image7.jpg




image118.gif




image119.gif




image120.gif




image121.gif




image122.gif




image123.gif




image124.gif




image125.gif




image126.gif




image127.gif




image8.jpeg




image128.gif




image129.gif




image130.gif




image131.gif




image132.gif




image133.png
Variables

Name Range Intial Value
Fred 0255 162
Light_Level  +/-32767 0
<NEW>





image134.png
] Edison EdWare
File Program Edison _ Help

Zoom 100% -1

o
o > N =
flash





image135.png
] Edison EdWare
File Program Edison _ Help

Zoom 100% -1

o
o > N =
flash





image136.png
Add variable

Variable name: Light_Level

Variable range: +/- 32767





image137.png




image9.jpeg




image138.png
Event Wait Properties.
Wait Until:

Secondspass 5

) Event happens |Keypad




image139.png
Sense Light Properties

Sense: [Leftlight level _+
Variable to read into: [Light Level +




image140.png
Loop Properties.
Loop UNTIL:
® Loop forever





image141.png
Loop Properties.

Triangle button pressed





image148.png




image149.png
Event Wait Properties.
Wait Until:

Secondspass 5

) Event happens |Keypad




image150.png
Sense Light Properties

Sense: [Leftlight level _+
Variable to read into: [Light Level +




image151.png
Loop Properties.
Loop UNTIL:
® Loop forever





image152.png
Loop Properties.

Triangle button pressed





image142.png




image10.jpeg




image143.png
Take the top (True) branch f:

estpasses | -No Variable- -

A e =

Else take the bottom (False) branch.




image144.png
Loop Properties.

® Loop forever




image145.png
Dual Drive Properties
Constant

s





image146.png
Dual Drive Properties
Constant

Drectin:
Spesd:




image147.png
Line Tracker Properties
Constant

lne Tscer 6D




image153.png
Transmit Data Properties
Constant  Variable

Character to send: | A





image154.png
Event Wait Properties
Wait Until:

© Secondspass 25




image155.png




image156.png
Take the top (True) branch f:

estpasses | -No Variable- -

A e =

Else take the bottom (False) branch.




image157.png
Loop Properties.

® Loop forever




image11.jpeg




image158.png
Dual Drive Properties
Constant  Variable

Direction: [Back right <-Constant

<-Constant





image159.png
Dual Drive Properties
Constant  Variable

<-Constant

st i)





image160.png
Line Tracker Properties
Constant  Variable.

lne Tscer 6D




image161.png
Transmit Data Properties
Constant  Variable

Character to send: | A





image162.png
Event Wait Properties
Wait Until:

© Secondspass 25




image163.png




image164.png
If Properties
Take the top (True) branch f:

) Testpasses [Black Line

vent happens | Keypad Triangle button pressed
Else take the bottom (False) branch.




image165.png
Receive Data Properties
Vatisbe to read nto:





image166.png




image167.png
If Properties
Take the top (True) branch f:

) Testpasses [Black Line

vent happens | Keypad Triangle button pressed
Else take the bottom (False) branch.




image12.jpeg




image168.png
Receive Data Properties
Vatisbe to read nto:





image166.jpeg




image167.jpeg




image169.png




image170.jpeg




image171.jpeg




image172.jpeg




image173.png




image174.jpeg




image13.jpeg




image14.jpeg




image15.png
-\I'- -:IBIS:'- .
(E)(E) ﬂaE?)h LED
=2 il
< (t -ﬂasll f{aE%
II‘))) (El‘ill\?l:) LED

B




image16.png
-\I'- -:IBIS:'- .
(E)(E) ﬂaE?)h LED
=2 il
< (t -ﬂasll f{aE%
II‘))) (El‘ill\?l:) LED

B




image17.png
J() [+ ControlPanel » AllControlPanel tems »

Adjust your computer's settings

@ Sou‘
AutoPlay
Default Programs

Ease of Access Center

HomeGroup

Location and Other
Sensors

Parental Controls

Program Updates

RemoteApp and Desktop
‘Connections.

Taskbar and Start Menu

e =] | [ ammropme |
Play Recording | Sounds | Communications General | Levels s | Advanced odes
E D —— et the epancene P —
orreton, G P o e e vzt | fe an
n (GTV playback.
2 i Dettion ucio Device
ot piaosea b o xhancenents
play
Speakers Management
Fign Dention auco Dence Cund
@ oo » king
Digital Audio (S/PDIF) Ll s
PP Hioh Deintion Aucio Device
Resy e rpertes boar
esrpton
ifica
der
Status: Settings. er C
—— S (s e jon
.
Coc e ][ 2(4) o ][ tem
! ow
[3 Troubleshooting Fa¥ TRU-nstal 8 User Accounts &\




image18.png
J() [+ ControlPanel » AllControlPanel tems »

Adjust your computer's settings

@ Sou‘
AutoPlay
Default Programs

Ease of Access Center

HomeGroup

Location and Other
Sensors

Parental Controls

Program Updates

RemoteApp and Desktop
‘Connections.

Taskbar and Start Menu

e =] | [ ammropme |
Play Recording | Sounds | Communications General | Levels s | Advanced odes
E D —— et the epancene P —
orreton, G P o e e vzt | fe an
n (GTV playback.
2 i Dettion ucio Device
ot piaosea b o xhancenents
play
Speakers Management
Fign Dention auco Dence Cund
@ oo » king
Digital Audio (S/PDIF) Ll s
PP Hioh Deintion Aucio Device
Resy e rpertes boar
esrpton
ifica
der
Status: Settings. er C
—— S (s e jon
.
Coc e ][ 2(4) o ][ tem
! ow
[3 Troubleshooting Fa¥ TRU-nstal 8 User Accounts &\




image19.jpeg




image17.jpeg




image20.jpeg




image190.jpeg




image21.png
File Program Robot _ Help

Zoom 0% - | [__AddVarble )| [_ProgmEdson

|I)
i) B Ll

LED

Ay

=N
detect
Shetsde Flash LED Properti Help Variables

Controk: Left_LED. Turn an LED on or off using either a Name Range Intial Value
00 selection from the drop down box or by
using a variable = off, 1 = on. <NEW>|

o
s o 2





image22.png
File Program Robot _ Help

Zoom 0% - | [__AddVarble )| [_ProgmEdson

|I)
i) B Ll

LED

Ay

=N
detect
Shetsde Flash LED Properti Help Variables

Controk: Left_LED. Turn an LED on or off using either a Name Range Intial Value
00 selection from the drop down box or by
using a variable = off, 1 = on. <NEW>|

o
s o 2





image23.png
control




image24.png
read




image25.png
data




image26.png
flow/




image27.png
g(lz'y)




image28.png




image29.png




image30.png




image31.png
memory




image32.png




image33.png




image34.png




image35.png
S

ine
tracker





image36.png




image37.png




image38.png
am
as8

calculate
byte





image39.png
8B

calculate
word





image40.png




image41.png




image42.png




image43.png
A

detect
dap




image44.png
minus
count




image45.png
+1

plus
count




image46.png




image47.png
G




image48.png
countdown
timer




image49.png
timer




image50.png




image51.png




image52.png
event
wait




image53.jpeg
A4

4
start





image54.jpg
Flash LED Properties

e

Constant Variable

e




image55.jpg
Event Wait Properties.
Wait Until:

s

vent happens | Keypad Triangle button pressed





image56.jpg
Flash LED Properties

e

Constant Variable

(e o1 <]




image57.jpg
Loop Properties.
Loop UNTIL:

© Loop forever

O Testpasses  |-No Veriable-

B 30

© Event happens | Keypad

) e





image56.jpeg




image57.jpeg
Flash LED Properties

e

Constant Variable

e




image58.jpeg
Event Wait Properties.
Wait Until:

s

vent happens | Keypad Triangle button pressed





image59.jpeg
Flash LED Properties

e

Constant Variable

(e o1 <]




image60.jpeg
Loop Properties.
Loop UNTIL:

© Loop forever

O Testpasses  |-No Veriable-

B 30

© Event happens | Keypad

) e





image58.png
-:IBIS:'- .
& II‘ ))) . LD
&

B




image59.jpg
Beep Speaker Properties

Sounds a single beep
Frequency: 35 kHz
Duration: 50mS (0.005 Seconds)




image63.png
-:IBIS:'- .
& II‘ ))) . LD
&

B




image64.jpeg
Beep Speaker Properties

Sounds a single beep
Frequency: 35 kHz
Duration: 50mS (0.005 Seconds)




image60.png
>
start >




image61.png
Play Music Properties
Musical note |C sideenth

unestring  cIcTgTRIe2d20




image1.png
fun rol:»oti(.s
2, %o ¢
o

Edison

Om, o
rrow's invent®




image62.png
Play Music Properties.
) Musical note | C sideenth

unestring  g7RIBE3RTAT




image64.png
Event Wait Properties
Wait Until:





image640.png
>
start >




image65.png
Play Music Properties
Musical note |C sideenth

unestring  cIcTgTRIe2d20




image66.png
Play Music Properties.
) Musical note | C sideenth

unestring  g7RIBE3RTAT




image67.png
Event Wait Properties
Wait Until:





image68.png
>
BE B 2B




image69.png
Dual Drive Properties.
Constant Variable

Diections <Consant
ot [0 7]





image70.png
Event Wait Properties
Wait Until:

© Secondspass 2




image71.png
Dual Drive Properties
Constant Variable

Diection: B
et





image2.jpeg




image72.png
Event Wait Properties
Wait Ur

© Secondspass 1




image650.png
>
BE B 2B




image660.png
Dual Drive Properties.
Constant Variable

ecion: <Consant
et ]





image670.png
Event Wait Properties
Wait Until:

© Secondspass 2




image680.png
Dual Drive Properties
Constant Variable

Diection: B
et





image690.png
Event Wait Properties
Wait Ur

© Secondspass 1




image73.png




image74.png
Line Tracker Properties
Constant Variable

e Todkrte





image75.png
Loop Properties.
Loop UNTIL:

Loop forever




image76.png
Take the top (True) branch f:
~No Variable- -

lneToder ) nstmesoce
Else take the bottom (False) branch.





