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Meet Edison 
Overview 
The Edison Robot is a new educational robot that was designed to make it easy for youth to learn how to 
operate and write custom programs. It has six preprogrammed modes and an easy-to-use coding interface 
that allows kids to create a variety of different programs and actions. This module takes you through all of 
Edison’s capabilities while Scouts are programming a robot to respond to light and even navigate with help 
from a remote control. 

The module was developed for STEM Scouts by Eduporium. Eduporium 
(www.eduporium.com) is an all-encompassing partner of STEM educators 
and afterschool programs, specializing in creating innovative education and 
computer technology solutions to better prepare students for the 
21st century. Their experts creatively combine technology tools into 

engaging solutions for use in small groups or large classrooms, and they design starter activities so students 
can enjoy meaningful learning. Eduporium encourages early exposure to invention, problem-solving, 
coding, and collaboration to provide every child with the chance to succeed. 

This module requires six STEM Scout meetings of approximately 90 minutes per meeting.  

Meeting 1: Learn About the Edison Robot 
The Edison Robot can do many different things and has a ton of versatile functions. It is preprogrammed in 
six unique modes, which you will use throughout the module. These modes include responding to light and 
sound, avoiding obstacles, following lines, and staying within a border as well as running with block-based 
programming over the web, which you will learn how to do in later meetings. In this meeting, you and your 
team will try out some of these modes (“line tracking,” “avoid obstacles,” and “bounce in borders”) to get a 
feel for how Edison works and to help get you comfortable with new forms of programming for use in later 
labs. You’ll also learn how to program the Edison using its barcode sheet and a few simple taps of a button. 

Meeting 2: Clap-Controlled Navigation 
In this meeting, you and your team will try a different way of programming, using an approach that’s very 
much “hands-on” to help your robot get through a couple of different courses. Edison can be programmed 
to respond to sounds, and your task is to help it navigate as it hears and interprets two different sound 
patterns. All you and your team need is a starting and end point and to place your Edison over the “clap-
controlled driving” barcode to program it. You will scan the barcode after learning more about binary code, 
and the Edison will be set to drive its way from the beginning of the course to the end. Remember that one 
clap will make the Edison turn to the right and two claps will make it move forward.  
Meeting 3: Remote Control Driving 
In addition to the six programming modes you’ve seen on the barcode sheet, you can teach the Edison to do 
new things! Using an everyday remote control, like the one you use to operate a DVD player or to change 
channels and volume on a TV, you can take over Edison’s actions. The buttons on the remote can make the 
Edison move based on whatever mode you program for it.  
Meeting 4: Let There Be Light 
Now you and your team will get a chance to try a different way of controlling Edison. The Edison Robot has 
a mode called “follow torch” in which it’s programmed to move toward light after being placed over the 
“follow torch” barcode. The robot can also use its sensors to complete a number of other actions when 
exposed to increasingly brighter levels of light, for example. In this meeting, you and your team will create a 
program using Edison’s web software, EdWare, that will enable the Edison to turn on its lights when it gets 
too dark in the room. This is a great opportunity to “illuminate” creative ways of programming, and it 
allows you to use computer tools to create a real program.  
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Meet Edison 
Meeting 5: The Obstacle Avoidance Experience 
The Edison Robot is pretty smart, but with your programming abilities, you can help make it smart enough 
to avoid obstacles! Using Edison’s “avoid obstacles” mode, you and your team will teach Edison how to 
navigate and get around whatever stands in its way. It’s time to try some challenging, real-world coding 
exercises and write a program that will help the Edison avoid roadblocks and get to where it needs to be 
with ease.  

Meeting 6: Sound and Obstacles Using EdWare 
Until this meeting, you have primarily used a single preprogrammed mode in each experiment. Now you 
will get a chance to use two modes. You’ve learned how to use EdWare to incorporate new actions for the 
Edison to complete, so your task in this final meeting is to create two different programs that make the 
robot respond to sound and avoid obstacles while it moves along. Once you and your team have met this 
challenge, you’ll be on the way to becoming real programming pros! 
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Meeting 1: Learning About the Edison Robot 

 

Meeting 1: Learning About the Edison Robot 
Opening 

The Principal Investigator will lead the group in reciting the Pledge of Allegiance and the Scout Oath and 
Scout Law. 

Scout Oath (Scout Sign) Scout Law (Scout Sign) 
On my honor I will do my best 
To do my duty to God and my country and to obey the 
Scout Law; To help other people at all times; 
To keep myself physically strong, mentally awake, and 
morally straight. 

A Scout is trustworthy, loyal, helpful, friendly, 
courteous, kind, obedient, cheerful, thrifty, 
brave, clean, and reverent. 

Applying the Scout Law 
Today’s theme is Cheerful, as in I will be cheerful even if I have difficulties learning all about this new, 
exciting robot. 
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Meeting 1: Learning About the Edison Robot 
Activity Overview 
In this meeting, you will become familiar with some of the different ways you can program the Edison 
Robot. Don’t be misled by the robot’s extremely compact frame and tiny appearance. It is actually capable 
of being programmed in a number of innovative ways. You and your team will explore three of the Edison’s 
preprogrammed modes and learn how to activate those modes using unique barcodes that have been 
printed out for you.  

Edison is preprogrammed to operate in six different ways, making it a unique tool for learning about coding 
through robotics. The preprogrammed modes include responding to sound, avoiding obstacles, following 
light, following lines, staying within borders, and sumo wrestling against other Edison Robots. Later, once 
you get comfortable with the basic functions of the Edison, you’ll be ready to create custom programs. In 
Meeting 1, you will focus on these modes: “line tracking,” “avoid obstacles,” and “bounce in borders.” 

Background 
You see barcodes almost every day and, to most people, they are nothing more than strange markings on a 
container. However, there is a ton of information inside those codes. Typical product barcodes store three 
types of information that can be read by the machines that scan them, including the name of the product, 
its manufacturer, and the country where it was made.  

The two most commonly used barcodes are one-dimensional (1D) and two-dimensional 
(2D) types. The most common are 1D barcodes with black and white lines that vary in 
thickness. These barcodes, which have been used since 1988, can store a product’s name, 
weight, cost, and inventory number. Since the lines are vertical, the codes can store 
information horizontally; the information is determined by the thickness of the lines and 
the distance between them.  

The 2D barcodes feature a series of black squares on a white background. The most 
common kind of 2D barcode is a QR code. These codes can store hundreds of times more 
information than traditional 1D barcodes and have been around since 1994. They are read 
with smartphone apps and can send users to any web page or online image, or provide 
lots of other information. 

A QR code looks like the image on the right. 

When the Edison drives over a barcode, its sensors scan the information present in those barcodes and 
program the Edison in that way. Edison can also be programmed to do certain sequences of actions based 
on programs you create. For example, rather than just avoiding an obstacle, it can drive, stop, go around 
the obstacle, and then make a beeping sound. 

Safety Moment 
You will have several objects on the floor and tables during this lab, including the Edison and computers. 
Be careful as you walk around to not step on or trip over any of these items, knock computers over, or spill 
any liquids on them.  
 
Also, be careful when inserting or removing batteries from the Edison and be sure to give the auxiliary cord 
to the Lab Manager, who will hold on to it so it doesn’t get lost.  
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Meeting 1: Learning About the Edison Robot 
Be VERY CAREFUL picking up Edison.  If you grab it while it is moving, and accidently hold one of the 
moving wheels, preventing it from turning, it can easily strip the plastic gear and that wheel will not drive at 
all.  The best way to stop Edison from running off a table, is to block it with your hand, then push the 
square button to stop it.   

Experiment 
You will get into a team of 3 Scouts for this lab and keep in the same teams for all the meetings in this 
module. 

Activity 1: Explore Edison’s Preprogrammed Modes (30 minutes) 

Materials List 

• 1 Edison Robot 
• 4 AAA batteries 
• 1 barcode sheet 
• 1 EdMat 
• 1 obstacle 

Step 1: Edison Basics 

• Turn the Edison on by flicking the small switch on its bottom side. The two LED lights on top of 
Edison should be flashing back and forth.   

• Look at the three buttons on the top side of the Edison. One is a circle, one is a square, and one is a 
triangle. The circle is the record button.  

• When programming the Edison on a computer, you will press the record button to begin 
transferring the program to the Edison.  

• To get the Edison to read a barcode, set the Edison on the arrow in front of a barcode on your 
EdMat and tap the record button quickly three times. The robot should then drive over the barcode 
and stop.  It is now programmed.   
 

*TIP: If you have some Edisons that do NOT stop right after running over the barcode on the EdMat, it is because their lights 
are a bit too bright.  Take 1 small piece of transparent tape and put it over the lights, only (as shown in the photo below).  If 
you still have difficulties, put a second piece of tape on.  This reduces the intensity of the light and lets the Edisons work better. 
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Meeting 1: Learning About the Edison Robot 
• The triangle is the play button, which makes the Edison start running the program it has 

recorded.  
• The square is the stop button, which makes Edison stop running the program. 

 

Step 2: Barcode program modes 

We’ll start by programming the Edison using the barcodes.  

• Set up your EdMat for the Edison to try its “line tracking” mode, which you see below. In order to 
get the Edison to track lines, they need to be thick enough so the Edison’s sensors can recognize 
them. As you can see, the lines on the EdMat are pretty thick and perfect for the Edison’s line 
tracking sensor, which is on its bottom side.  

• Can you find your Edison’s line tracking sensor? 
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Meeting 1: Learning About the Edison Robot 
• Place the Edison in front of the “line tracking” bar code—directly on top of the orange arrow that 

points toward the barcode. Press the record button on the Edison (the circle) three times. The robot 
should move forward, passing over the barcode, and beep once it reaches the other side, indicating 
it has been programmed in the “line tracking” mode.  

• Test out the robot by placing it on the EdMat, right next to the big lines, and pressing the play 
button (triangle) once.  

• Edison will start going in circles till it finds a line to follow. In this mode, Edison can follow the line 
it’s been placed on and will continue until you stop the program.  

• After trying “line tracking” mode, there’s “avoid obstacles” mode, which lets Edison detect obstacles 
in its path and avoid them by stopping and then continuing in another direction.  There is a table to 
take notes on the next page. 

• Now, program the Edison in “avoid obstacles” mode by placing it on the arrow next to the “avoid 
obstacles” barcode on the sheet. Tap the record button (the circle) three times, and the Edison 
should roll across the barcode. If it makes it to the other side and beeps, it’s ready to go.  

• Place the Edison on the ground a foot or two in front of one of your obstacles and press the play 
button. As the robot moves forward, it should detect the obstacle when it gets too close and then 
reverse direction to avoid it. The obstacle detection sensors are close to the very top of the Edison, 
so the obstacle needs to be about that height for the Edison to be able to detect and avoid it. 

• Last, you’re going to test out the “bounce in borders” mode. This also requires setting up the EdMat, 
only this time, the heavy lines will be the borders. The interior of the course is completely closed, 
which means the Edison should have no problem staying within this immediate area.  

• In “bounce-in-borders” mode, the Edison is programmed to remain inside an area represented by a 
line. These lines can be drawn, printed, or made with thick 
tape. The image to the right shows the Edison remaining 
within a border. 

• Place the Edison on the arrow next to the “bounce-in-
borders” barcode and tap the circular record button three 
times to program it. If the robot makes it to the other side of 
the barcode and beeps, it’s ready to go.  

• Once programmed, place your Edison inside your lines and 
tap the play button once to begin the program. The Edison 
should move around the area until it hits the border. It 
should then bounce off the border and continue in another direction, resetting itself every time it 
hits a border.  

• Using the table below, take notes on each mode you test, how the surface is set up, and how the 
Edison reacts. 
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Meeting 1: Learning About the Edison Robot 
If there is extra time, try redesigning your EdMat to construct a more challenging course for the Edison. 
Maybe you can fold the EdMat over and get the Edison to make a 90-degree turn by setting two lines 
together to form a right angle. Maybe you can even find a way to combine two EdMats and build an even 
longer course! To try this, set the robot in “line tracking” mode by putting it on top of the arrow next to the 
“line tracking” barcode and hitting the record button three times. Once it’s programmed, place the robot on 
the line and press the play button to make it go.  

 

Mode Course description How did Edison act? 

Line Tracking   

Avoid 
Obstacles 

  

Bounce in 
Borders 
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Meeting 1: Learning About the Edison Robot 
Activity 2: Custom Programs for Edison (20 minutes) 

Materials List 

• Edison with batteries installed 
• Auxiliary cable 
• 1 laptop computer  
 

Step 1: Open up EdWare on your computer. You should log on to www.edwareapp.com. Once on the page, 
click the orange Launch EdWare button. Follow along with the video tutorial your Lab Manager will show 
you.  

Step 2: To show how easy it is to get started programming the Edison, your Lab Manager will play a video 
for you. It covers the EdWare menu and all of the options it contains (3:01).  

Step 3: Spend a few minutes exploring each of the five categories along the top of the programming field 
from left to right: Menu, Save, program name, Variable Editor, and Program Edison. Now look at the 
Control toolbox on the left-hand side. There are nine red blocks, called control blocks, which tell Edison 
what to do. If you scroll down to the bottom of this side menu, you’ll find yellow flow blocks. Flow blocks 
allow you to tell the Edison how long it should perform a certain action. Work together to create a simple 
program that will get the Edison to flash its LED when it detects an obstacle.  

Step 4: Start by dragging the red Detect Obstacle block into the field between the Start and End blocks.  
Click on it once it is in the field and make sure the options are set to Constant: On and Variable: Constant. 
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Meeting 1: Learning About the Edison Robot 
Next, drag the yellow Loop block into the field between the Detect Obstacle block and End block.  

 

Click on the Loop block and select the “loop forever” option.  

 

Next, drag a yellow If block into the field between the Loop and End Loop blocks. Be sure to drag it to the 
upper portion of the Loop block (right next to the arrow) so that it can drop in easily.  

 

 

 

 



 

Lab Notebook 
 

 

 13 

Meeting 1: Learning About the Edison Robot 
Now, click on the If block to open its options. Select the “event happens” option, change the next option to 
“Detect Obstacle,” and change the final option to “any obstacle detected.’ See the image below. This is 
telling the Edison to illuminate its LED if it detects an obstacle. 

 

Now you’re going to drag two separate red Flash LED blocks into the field. The first one should go directly 
to the right of the arrow you see next to the green check mark above the If block. The second should go 
directly to the right of the arrow next to the red X.  

 

Click on the top Flash LED button and set your variables. Be sure the Control is set to Left LED, the 
Constant is set to On, and the Variable is set to Constant. Now click on the bottom Flash LED block and set 
the same variables., except the "Constant" is set to "OFF". 
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Meeting 1: Learning About the Edison Robot 
Once you have the program written, turn the Edison on and connect it to the computer using the auxiliary 
cable (the image below shows how to connect the cable to the Edison). First, be sure the volume on your 
computer is turned all the way up. Press the record button on the Edison, and then click Program Edison in 
the top right corner of your EdWare screen. The pop-up screen will say it is creating a WAV file.  When that 
stops, click on the "program Edison" in the bottom of the pop-up window. The Edison should buzz and 
make a sound of two quick beeps, indicating the program has been successfully transferred. In EdWare, 
save the program by clicking the Save button next to the Menu button. 

 

Step 5: Place your Edison on a table. Tap the play button on the Edison (the triangle) so that it will execute 
this newly installed program. The robot should do nothing at first.  Move your hand slowly towards the 
front of Edison.  When it detects your hand, the left LED will flash.  When you move your hand away, it will 
turn the LED off.  Try bringing your hand in from different angles to see where Edison can detect the 
obstacle. 

If this doesn’t work, try reconnecting the Edison to the headphone jack using the auxiliary cable, and 
upload the program again by clicking Program Edison. Be sure that both ends of the cable are attached 
firmly; if not, you may hear a screeching sound when you click Program Edison. If the cable is plugged in 
and you click Program Edison and don’t hear anything, make sure your computer’s volume is turned up. 

Cleanup 
Close all applications on your computer and shut it down completely. 

Turn Edison off with the switch on its bottom side. Carefully put the Edison back in the box and return it to 
your Program Manager along with the barcode sheet and the EdMat. Make sure you have not left your 
auxiliary cable lying around.  
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Meeting 1: Learning About the Edison Robot 
STEM Innovator Moment Notes  
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Meeting 2: Clap-Controlled Driving 

 

Meeting 2: Clap-Controlled Navigation 
Opening 

The Principal Investigator will lead the group in reciting the Pledge of Allegiance and the Scout Oath and 
Scout Law. 

Scout Oath (Scout Sign) Scout Law (Scout Sign) 
On my honor I will do my best 
To do my duty to God and my country and to obey the 
Scout Law; To help other people at all times; 
To keep myself physically strong, mentally awake, and 
morally straight. 

A Scout is trustworthy, loyal, helpful, friendly, 
courteous, kind, obedient, cheerful, thrifty, 
brave, clean, and reverent. 

Applying the Scout Law 
Today’s theme is Courteous, as in I will be courteous to all my fellow Scouts as we build and test our 
courses. 

Activity Overview 
As you learned in Meeting 1, the Edison can be operated in a number of different ways. One of those ways is 
clap-controlled driving. When set to “clap-controlled driving” mode, the programming inside this compact 
robot enables it to move when it hears the sound of hands clapping. It also moves when it hears just about 
any quick sound that is loud enough for it to pick up, so you should be able to get the Edison to move where 
you want it to simply by clapping your hands together at the right times. This creates a vibration that serves 
as an input that the Edison can recognize. You can also get the Edison to respond by tapping its surface 
rather than making a noise since the Edison would still be registering a vibration. The robot may only move 
forward a small amount at a time, depending on how you program it, but eventually it should reach the 
place where it needs to go.  
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Meeting 2: Clap-Controlled Driving 
The Edison will turn to its right when it detects a single clap and will move forward when it detects a double 
clap (two quick claps). In the first part of Meeting 2, you and your team will create a straight path for the 
Edison to navigate so you get a feel for the way it maneuvers. Then you and your team will create more 
complicated challenges for the robot to move through, including adding in some obstacles. You could even 
compete to see whose robot finishes first. Or you can just focus on using clapping to get your robot around 
the obstacles and through a course to cross the finish line. 

Background 
Having barcodes is a way for stores and companies to manage their inventory and make sure everything is 
accounted for. Barcode scanners read the black and white lines very quickly and feed the information to a 
computer, which then compares it to a product database. Here’s how the process actually works: A 
scanning head shines light-emitting diode (LED) or laser light onto the barcode. The light reflects off the 
barcode into a light-detecting component with the white areas reflecting the most light and black areas 
reflecting the least. 

The scanner generates a pattern of pulses that correspond to the black and white stripes. The scanner’s 
electronic circuit converts these “on” and “off” pulses into binary code. A computer attached to the scanner 
then reads the code as binary digits—zeroes and ones. There are, of course, more characters than just zeroes 
and ones in the barcode; the scanner converts these characters directly into decimal numbers using the 
same process, and generates a decimal number as the output. 

Your Lab Manager will show you a video. 

In a similar way, the Edison Robot recognizes a barcode, scans it, goes through its own database, and finds 
a preprogrammed sequence that matches with what it just scanned. It reads the large and small lines, 
which have specific values like traditional barcodes. The Edison understands the message stored within the 
barcode, and enters the right preprogrammed mode.  

Remember, the data stored in barcodes can be used to represent almost anything. In the case of the Edison 
Robot, the stored data in the barcodes will control how it operates. Some data will make it read lines, while 
other data—like the barcode you’ll use in this lab—will make it respond to sounds. The preprogrammed 
mode depends entirely on the data in the barcode the robot rides over.  

Safety Moment 
You will have several objects on the floor and tables during this lab, including the Edison and computers. 
Be careful as you walk around to not step on or trip over any of these objects, knock computers over, or spill 
any liquids on them. Be careful not to lose any components or drop them into places where they can’t be 
retrieved.  

Only stick tape on appropriate surfaces (never on your body). 

Remember to be VERY CAREFUL picking up Edison.  If you grab it while it is moving, and accidently 
hold one of the moving wheels, preventing it from turning, it can easily strip the plastic gear and that wheel 
will not drive at all.  The best way to stop Edison from running off a table, is to block it with your hand, then 
push the square button to stop it.   
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Meeting 2: Clap-Controlled Driving 
Experiment 
Get back into the same teams of three and follow the instructions on the next page. 

Activity 1: Straight Line Course (15 minutes) 

Materials List 
• Edison with batteries installed  
• Barcode sheet 
• Finish line marker (any object) 

Step 1: Find enough space in your room for the Edison to move in a straight line. You can find an object to 
signify the end of your course if you’d like. This first exercise is going to be very simple. 

Step 2: Find the clap-controlled driving barcode on your barcode sheet and place the Edison on top of the 
orange arrow next to it (facing in the same direction as the arrow). Quickly tap the record button (the 
circle) three times to program the Edison. If it moves over the barcode and beeps once it reaches the other 
side, it has been programmed! 

Step 3: Try a couple of tests to make sure the Edison has been programmed. Clap once and see if the 
Edison turns to the right. If not, try getting closer to the robot and clapping louder. Once the Edison turns 
to the right, try making it move forward by quickly clapping twice. Groups should be in separate rooms for 
this lab if possible and, if not, they should take turns doing their clapping because sensing too many noises 
at once could confuse the robots. 

Step 4: Now place the Edison 3 or 4 feet in front of your finish line and press the play button (the triangle) 
to activate the clap-controlled driving program. Take turns clapping until your robot reaches the finish.  

Activity 2: Get Around Obstacles (35 minutes) 

Stay in the same teams of three. 

Materials List 

• Edison with batteries installed  
• 3 or more different obstacles 
• Barcode sheet 
• Graph paper (5 sheets) 

Step 1: Set up some obstacles. If you don’t have obstacles provided by your Lab Manager, you can find 
some around the room or in your backpack, or even use shoes. You will need at least three obstacles placed 
in random spots along the course your Edison will be navigating. Note that your course does not have to be 
formal; you can use the same space as the first activity and do not need precise dimensions. There should 
be one obstacle every 2 feet or so, not necessarily in a straight line. You can place the obstacles in spots that 
will make it easier or harder for the Edison—your choice!  

Step 2: Once you have your obstacles placed, set Edison up in front of the “clap-controlled driving” 
barcode again and tap the record button (the circle) three times to program it. 

Step 3: Place Edison at the starting point of your course and tap the play button (the triangle) to activate 
the clap-controlled program. 
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Meeting 2: Clap-Controlled Driving 
Step 4: One member of the team should clap Edison past the first obstacle. Use double claps to move it 
forward and single claps to turn it to the right as it gets past the obstacle. After this is accomplished, the 
next team member should do the clapping up to and past the second obstacle. Repeat this pattern until the 
Edison reaches the finish line. 

If necessary, adjust your obstacles to make the course more challenging. Once an obstacle is avoided, the 
Edison may need a bit of help to recalibrate. If so, place it on the other side of the obstacle, and it should be 
able to continue.  

Using the graph paper on the next page, draw your first and last obstacle courses and describe what 
happened, including the changes you made and why. 
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Meeting 2: Clap-Controlled Driving 
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Meeting 2: Clap-Controlled Driving 
Cleanup  
Turn Edison off with the switch on its bottom side. Carefully put the robot back in the box and return it to 
your Program Manager along with the barcode sheet. 

Clean up your obstacles, returning everything to where you found it. Clean up all other supplies used during 
this lab.  

STEM Innovator Moment Notes  
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Meeting 3: Remote Control Driving 
 

Meeting 3: Remote Control Driving 
Opening 

The Principal Investigator will lead the group in reciting the Pledge of Allegiance and the Scout Oath and 
Scout Law. 

Scout Oath (Scout Sign) Scout Law (Scout Sign) 
On my honor I will do my best 
To do my duty to God and my country and to obey the 
Scout Law; To help other people at all times; 
To keep myself physically strong, mentally awake, and 
morally straight. 

A Scout is trustworthy, loyal, helpful, friendly, 
courteous, kind, obedient, cheerful, thrifty, 
brave, clean, and reverent. 

Applying the Scout Law 
Today’s theme is Patient, as in I will be patient and not get discouraged if my first attempts with the 
remote don’t work. 

Activity Overview 
We told you the Edison Robot is programmable in a number of cool ways. Now, you’ll see how something 
you use every day, like a television remote, can get the robot to move. 

During this experiment, you and your team will get your Edison Robot to move around by pressing the 
buttons on a remote control. Aside from the six barcodes you have already seen, the Edison has another set 
of secret barcodes that you can activate when using a remote control. They can tell the Edison to do eight 
different actions depending on which barcode you use to program it. It can drive forward, drive backward, 
turn left, turn right, spin left, spin right, play a beep, and play a tune. To program the Edison, place it on the 
arrow next to the barcode in the same way you have done before and hit the record button (the circle) three 
times. Once it rolls across the barcode, it’s set to go! 



 

Lab Notebook 
 

 

 23 

Meeting 3: Remote Control Driving 
These additional barcodes allow your Edison to learn new commands directly from a remote control. The 
best way to teach the robot these new tricks is to introduce each of them one by one. You’ll actually use this 
feature a bit more later on as the Edison is equipped with an obstacle detection system using the same 
invisible light a remote control uses to tell a TV to change the channel. This is called infrared light or IR. 
The light is invisible because it has a longer wavelength than our eyes are able to see.  

Background 
All remote controls for TV’s, DVD players, or other appliances use a special kind of light. Infrared (IR) light 
is completely invisible to our eyes, but it’s still part of the electromagnetic spectrum. Basically, the remote 
control uses a natural element (light) to control the device it is directing (the TV). The Edison is built in the 
same way in that it can respond to a remote control when there is light present. The devices that are being 
controlled (the TV or, in this case, the Edison Robot) have an IR receiver within them, which decodes the 
pulses of invisible light into what’s called binary data so that the microprocessor in the device can 
understand it. The microprocessor, a circuit that contains all the functions of a computer’s central unit, can 
then carry out the command—whether that means changing the channel, increasing the volume, turning off 
the power, or something else. You can see where Edison’s infrared sensors are located in the picture below. 

 

An IR remote control, which functions as a transmitter, sends out short pulses of infrared light that 
represent specific binary codes. A binary coding system uses the two binary digits (0 and 1) to represent a 
letter, a digit, or another character in a computer, like the barcode decoding in Meeting 1. This system is 
used to write data, including the instructions computers use, and enables the Edison to read and complete 
functions. Remote controls use other parts as well to help deliver their messages. These parts include 
buttons, circuits, button contacts, and LED lights. 

Take a look at your remote control. You will probably be able to notice a small component on the front of 
the remote (the side you typically point toward the TV). This is the remote’s infrared receiver, which can 
control a TV or the Edison. If your remote has more than one LED, it may be able to create a stronger signal 
in this experiment.  
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Safety Moment 
You will have several objects on the floor and tables during this lab, including the Edison, remote controls, 
and computers. Be careful as you walk around to not step on or trip over any of these objects, knock 
computers over, or spill any liquids on them.  

Be careful not to damage batteries if you are putting them into the Edison. 

Be careful not to drop or damage our remote control during the lab and don’t send your Edison’s into an 
unsafe area.  

Remember to be VERY CAREFUL picking up Edison.  If you grab it while it is moving, and accidently 
hold one of the moving wheels, preventing it from turning, it can easily strip the plastic gear and that wheel 
will not drive at all.  The best way to stop Edison from running off a table, is to block it with your hand, then 
push the square button to stop it.   

Experiment 
Get back into the same teams of three you were in for the last meetings. 

Activity 1: Trying Different Remote Control Programming Modes (20 minutes) 

Materials List 

• Edison with batteries installed 
• Remote control with batteries installed 
• Remote control barcode list 
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Step 1: Take out your Remote Control Driving barcode list, which you will notice is different from the 
original barcode list you have been using. Take a moment to look at the eight different barcodes on this list 
(pictured on the next page).  

 

Step 2: You’ll notice that the eight barcodes above each have a number. These numbers represent the 
following:  0 — Drive Forward; 1 — Drive Backward; 2 — Spin Right; 3 — Spin Left; 4 — Turn Right; 5 — 
Turn Left; 6 — Play Beep; 7 — Play Tune 

Step 3: Turn on the Edison and take turns being sure you can get each of the eight programs to work. Start 
by placing your Edison on the arrow next to the Drive Forward barcode (on the next page, # 0). Tap the 
record button (the circle) three times to program the robot. Once the Edison moves to the other side of the 
barcode and makes a beeping noise, it is programmed. Press the triangular play button to activate the 
program (though the Edison should not yet begin moving). Then point your remote at the Edison, pressing 
any button to make it drive forward. If this happens, it has been successfully programmed. 
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Step 4: Repeat this with the seven remaining barcodes, giving everyone in the group a chance to test out 
each of the programs.  

Activity 2: Long Distance Delivery (25 minutes) 

Materials List 

• Edison with batteries installed 
• Remote control with batteries installed 
• Remote control barcode list 
• 4 small objects that will fit on top of Edison 

 

Step 1: Now that you are familiar with each of the remote control modes, you have a task to complete. 
Stand on one side of the room and set up four small objects on the other side of the room.  

Step 2: If you turned the Edison off, turn it back on. Program Edison with the Drive Forward (# 0) remote 
control barcode as you did to start the meeting. 

Step 3: Take turns using the remote to drive the Edison across the room in a straight line. Once it reaches 
the objects on the other side of the room, press the square stop button on the Edison. Now program it using 
the Drive Backward barcode (# 1): Tap the record button three times and have the Edison drive over the 
Drive Backward barcode. 
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Step 4: Pick up one of the objects and place it on top of the Edison. Then, press the play button to activate 
the Drive Backward program. Now use the remote to get the Edison to return to its starting place while 
keeping its cargo safe. Once it reaches the starting point, press the square stop button to end the program 
and let the next member of your team program Edison to drive forward again. Continue this until all four 
objects have made it to the other side of the room.  

Step 5: If there is time, teams can compete against each other doing the same thing and see who can get all 
their objects to the other side first! 

Cleanup 
Turn your Edison off with the switch on its bottom side. Carefully put the Edison back in the box, and 
return the box to your Program Manager along with the barcode sheet and the remote control.  

Be sure to clean up all the objects you used as cargo during the meeting. 

STEM Innovator Moment Notes  
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Meeting 4: Let There Be Light 
Opening 

The Principal Investigator will lead the group in reciting the Pledge of Allegiance and the Scout Oath and 
Scout Law. 

Scout Oath (Scout Sign) Scout Law (Scout Sign) 
On my honor I will do my best 
To do my duty to God and my country and to obey the 
Scout Law; To help other people at all times; 
To keep myself physically strong, mentally awake, and 
morally straight. 

A Scout is trustworthy, loyal, helpful, friendly, 
courteous, kind, obedient, cheerful, thrifty, 
brave, clean, and reverent. 

Applying the Scout Law 
Today’s theme is Trustworthy, as in I will be careful and considerate to other teams and not shine lights in 
their eyes or near their robot courses. 

Activity Overview 
In this lab, you will learn how the Edison Robot is affected by light and what kind of programming is 
possible using light as an input. So far, you have used inputs like sound and signals from a remote control 
to move the Edison. The input you’ll be using in this lab is light. One of Edison’s six barcodes allows it to 
enter a mode in which it can be controlled using varying light levels. If you’re in a brightly lit room, this will 
cause the Edison to move automatically as soon as you program it and hit the play button. In a dark room, 
however, the Edison will only begin moving once it becomes bright enough for it to “see.” Shining a 
flashlight directly on its light sensors can also help it navigate when it’s trying to find its way in “follow 
torch” mode. In addition to moving, the Edison can also execute other functions once light levels get bright 
enough or dark enough. You will see how you can program the Edison to turn its LEDs on once it 
recognizes that on the room has gotten darker in this lab! 
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There will be two parts to this activity. In the first part, each team will program the Edison using the “follow 
torch” (light following) barcode above and get comfortable with using sources of light to move it around. In 
the second part, they will use EdWare and program the Edison to turn on its lights when the room gets too 
dark. This activity will incorporate a few different elements of real-world programming, including “if this, 
then that” statements and variables. By the time you and your team are finished, you will have created a 
program that results in the Edison turning its front lights on when it drives into a dark environment.  

Background 
The relationship between robots and light is not entirely new. Edison uses light as an input to cause a 
certain output or action. Edison has a set of light sensors on its front surface. When these sensors are 
exposed to brighter levels of light, the Edison’s preprogrammed function is activated, and it moves toward 
that light if it was programmed using the “follow torch” barcode. If the Edison is programmed to follow 
light but then is placed in a spot where there is not enough light to activate it, it will not be able to move. 
When the Edison is programmed in this way, you can get up close to it with a flashlight to ensure the light 
level is bright enough for it to read. Can you find where Edison’s two light sensors are, based on the image 
on the next page? 
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Light can also be used by robots to help them navigate, especially when they need to adapt to new 
conditions. One way to do this is by adding solar parts to the robot’s surface; exposure to light will activate 
these parts and give the robot power or tell it to walk, depending on the command input. Edison uses a 
simpler version of this process, but the concept is the same—enabling the robot to move based on 
conditions in the environment. This is just one of the ways in which the Edison, with its six different 
programming modes, can read information and turn it into action.  

Programmers also rely a lot on variables when they’re creating programs, something that you will do later 
on. A variable is a small piece of computer memory that can store a bunch of different data. Variables are 
useful when programming because this data can change (vary) while the program is running. Computers 
“do the math” when they encounter numbers in these variables, and this results in them running the correct 
sequence.   

Safety Moment 
You will have several objects on the floor and tables during this lab, including the Edison and computers. 
Be careful as you walk around to not step on or trip over any of these items, knock computers over, or spill 
any liquids on them.  

Be careful not to damage batteries if putting them into an Edison.  

Never shine a flashlight in your eyes or in someone else’s eyes. 

Remember to be VERY CAREFUL picking up Edison.  If you grab it while it is moving, and accidently 
hold one of the moving wheels, preventing it from turning, it can easily strip the plastic gear and that wheel 
will not drive at all.  The best way to stop Edison from running off a table, is to block it with your hand, then 
push the square button to stop it.   

Experiment 
Get into teams of three and follow the instructions below. 

Activity 1: Barcode Programming and Following Light (35 minutes) 

Materials List 

• 1 Edison with batteries installed 
• 1 flashlight 
• Barcode sheet 

We will do this activity using the STEM Scouts Scientific Method. 

Step 1: Define the Question You Want to Answer 

Your assignment is to determine how much light is needed to get the Edison to start moving. 

Step 2: Background Research 

Take out your Edison Robot and turn it on by flicking the switch on the bottom. Place the Edison next to 
the “follow torch” barcode, then press the record button three times to program it in that mode. The Edison 
should make two quick beeps once it drives over the barcode, indicating it has been successfully 
programmed.  
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Now test the Edison. Turn the light off in the room or get into a dark area and press the play button. If the 
Edison does not move, the room is dark enough. If it does move, press the stop button, try getting the room 
a bit darker, and try again until the Edison does not move when you press play. Note: You may need to 
program the Edison again by having it drive over the “follow torch” barcode before your next attempt. Once 
you get it to stay still, you may continue. If you can't get the area dark enough to stop completely, it will still 
slow down till it "sees" more light. 

• Put the Edison in a bright enough spot. This should result in the Edison starting to drive.  
• Place it in a darker spot, and the Edison should stop moving.  
• Try this again except, this time, use the flashlight. Shine the light directly on Edison from above. 

Does it start moving? Does it stop moving when you turn the flashlight off? 
• Try shining the light in front of your Edison - does it follow the light? 

Step 3: Formulate Hypothesis, Identify Variables 

As a team, you should define what you are going to vary (your variables) to run tests to answer your 
question and decide what your hypothesis is. A hypothesis is your best guess about what the results of your 
experiment will be. Scientists use their knowledge and experience to predict the expected results of any test, 
and this helps them design the experiment. They then run the experiment and observe the result to see if it 
matches their prediction. 

A good way to organize the hypothesis is to write down a statement in the form: “If I ... then ... because ...” 
 Example: “If the light in the room is on, then Edison will start driving, because is programmed to move 
when it senses light.” 

What are the variables for your experiment? There are three types of variables: independent, dependent, 
and control. 

An independent variable is the one thing you are changing and have control over. A dependent variable is 
what you are testing that will change when you alter the independent variable. The things that do not 
change are your control variables. 

In this case, we have fixed the variables up front, so all you need to do with your team is to come up with a 
hypothesis. Fill in the following to make your hypothesis: 

If I ________________________________________________________________ 

then _______________________________________________________________ 

because _____________________________________________________________ 

Independent 
Variables 

Presence of light 

Dependent Variables The Edison’s response 

Control Variables The Edison’s standard programming 
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Step 4: Design Experiment 

You and your team should decide what you are going to do and how you are going to do it, then write down 
the plan. Be sure to write down who will do each part of the experiment. 

Rules: 

• You must try using both the overhead light in the room and the flashlight to make Edison move. 
• You should try shining the flashlight at Edison from various distances to see which is most effective. 

Step 5: Conduct the Experiment 

Run the experiment according to your plan, varying the independent variable. Write down the changes in 
brightness first and what happens with each. Then write down the changes you experience when shining 
the light from different distances.  

 Edison Actions Comments 

Brightness of light 
(soft, medium, very 
bright) 

  

Distance of light 
from Edison (close, 
medium, far) 

  

Step 6: Analyze Results, Draw Conclusions 

Once you have completed your experiment, discuss among your team what happened. Review your data on 
how you changed your independent variable. What was the result? What was your best solution to get the 
Edison to respond to the light and start moving? 

Step 7: Communicate Results 

Present your results to the entire Lab. 
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Activity 2: Turning on the Lights in the Dark (25 minutes) 

Materials List 

• Edison with batteries installed 
• 1 laptop computer  
• Auxiliary cable 
• Dark area 

Turn your Edison off while you write this program. With this program, you will tell the Edison to turn its 
LED lights on when it enters a dark environment.  

• Start by opening up EdWareapp.com to a blank program and giving your program a name by clicking 
Save, giving it a name, clicking Save again, and clicking Close. 

• You are going to be using the Sense Light block in this program.  On your computer, this block is grey 
and you can't drag it into the program initially.  Why?  This is a command that is called a "Read" 
command, meaning you need to create a special variable in order to activate it.  

• To do this, click the Variable Editor button in the top right of EdWare. Click New Variable and give it 
the name “LightLevel.” Set the Type to +/–32,767, then click on "Add Variable" to save it. You will see 
the following if you got this right. 

  

• Click on the "X" on the top right corner to get out of this screen. 

• You will now see that the Sense Light block has turned blue.  

• Now drag a Dual Drive block into the field and set the direction to Forward and the speed to 3. You may 
remember from Meeting-1 that you edit the properties to do this.  You should see the Dual Drive 
properties at the bottom of your screen, looking like the below image on the right.  This just tells Edison 
to drive forward slowly. 
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• While Edison is driving forward, we want to make it always try to sense a light, so you need to add a 

Loop block and click on it. Set the value in “Loop Properties” to “loop forever.” 

 

• Now, drag the Sense Light block (blue) to the top arrow between the two Loop blocks. Click on it 
and set the Sense to Left light level. Then, make sure that EdWare has selected the variable you 
created earlier (LightLevel).  

 

• Now Edison is going to try to sense light, but what will it do next?  We need to put in an If/Then 
condition.  This is just something that lets you tell Edison "If you sense a light - do this (top by the 
PP mark), else (bottom by the "X" mark), do something else. 

• Drag in a yellow If block to follow the Sense Light block.  
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• In the Loop Properties area, select the Test Passes option and then, from the dropdown, select your 

variable (LightLevel). Set the next dropdown to “<” (meaning the light level is less than the amount 
in the box to the right) and, in the right box, type 100. This will tell your Edison to light up once the 
light level gets below (less than) a certain amount of brightness.  

 

 

• But what do we want Edison to do if the light level is less than 100?  Let's make its LED lights turn on if 
the light level is less than 100 and turn off if it is greater than or equal to 100. 

• Drag four of the red Flash LED blocks into the field. Two of them will go next to the top arrow of the If 
block, and two will go next to the bottom arrow of the If block. These will be used to control the two left 
and right LEDs of the Edison. Be sure your program looks like the image on the next page. You will set 
the properties of each of the Flash LED blocks in the next steps. 
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• Click on the top left Flash LED block. Set the Properties control to Left LED and the Constant to On. 
This will tell the Edison’s Left LED to turn on when light levels get too low.  

  

 
• Click on the top right Flash LED block. Set the control to Right LED and the Constant to On. This will 

tell the Edison’s right LED to turn on when light levels get too dark.  

  

• Click on the bottom left Flash LED block. Set the control to Left LED and the Constant to Off. This will 
tell the Edison to keep its back left LED off even when light levels get too low.  

 

 

 

• Finally, click on the bottom right Flash LED block and set the control to Right LED and the Constant to 
Off. This will tell the Edison to leave its back right LED off even when light levels get too low. 
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• Click Save to save your program.  
• Turn the Edison on and connect it to the auxiliary cable. Connect the other end of the cable to the 

headphone jack of your computer. Be sure the volume on your computer is turned all the way up after 
you have plugged the cable in. The top lights should be flashing back and forth, indicating that Edison is 
ready. 

• Click Program Edison in the top right of EdWare, and then click the record button on the Edison just 
once. The top lights should be on solid now, indicating Edison is ready to be programmed.  Click 
Program Edison on the screen once more and the Edison will make a noise to indicate the program is 
being transferred. When you hear it beep twice quickly, it’s been successfully transferred. The lights will 
be back to flashing back and forth if you did not hear the beep.  At this point, disconnect the cable from 
the Edison. 

• Find a spot in your room that is light. This will be your starting point. Find a dark area nearby for your 
Edison to travel to (behind a shelf, under a table, or into a closet, for example). This will be your ending 
point.  

• Press the play button, and the Edison should start moving. Be sure it’s driving toward a dark area. Once 
it reaches this dark area, its front LEDs should turn on because the light level has decreased! 

• If Edison never turns it's lights off, it may be because the light level is too bright.  Go back to your 
program and change the value in the "If" block to a higher value.  If Edison always turns its light on - 
change it to a lower value. 
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Cleanup 
Close down all applications on your computer and shut it down completely. 

Turn your Edison off with the switch on its bottom side. Carefully put the Edison back in the box and return 
it to your Program Manager along with your auxiliary cable and barcode sheets.  

STEM Innovator Moment Notes  
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Meeting 5: The Obstacle Avoidance Experience 

Opening 
The Principal Investigator will lead the group in reciting the Pledge of Allegiance and the Scout Oath and 
Scout Law. 

Scout Oath (Scout Sign) Scout Law (Scout Sign) 
On my honor I will do my best 
To do my duty to God and my country and to obey the 
Scout Law; To help other people at all times; 
To keep myself physically strong, mentally awake, and 
morally straight. 

A Scout is trustworthy, loyal, helpful, friendly, 
courteous, kind, obedient, cheerful, thrifty, 
brave, clean, and reverent. 

Applying the Scout Law  
Today’s theme is Friendly, as in I will be friendly to everyone today as my team tries new things during 
this lab. 

Activity Overview 
It’s time to get even more creative and have fun in this meeting! In this lab, you and your teammates will 
get some more experience with EdWare and write a program that helps the Edison avoid any obstacles in 
its path. The Edison can be programmed to avoid obstacles with a barcode and through EdWare, and each 
team will get to try both ways. You and your team will set up a few obstacles and, after programming the 
Edison to avoid them, you’ll see how well your methods work. Whether you decide to construct a straight-
line course or an area for the Edison to roam within, the object will be the same: helping the Edison to 
detect obstacles in its path and getting it to avoid them as it continues on its way.  

The experiment will consist of two parts. First, you will program the Edison to avoid obstacles using the 
simple barcode scanning method. This will allow the Edison to detect roadblocks while it is driving and 
then immediately reverse direction when it can no longer move forward. Then your team will write a 
program on EdWare that will tell the Edison to turn around and drive in a different direction when it 
reaches an obstacle in its path. This will allow you and your teammates to work together and problem-solve 
in order so that you can keep the Edison rolling along. It’s also a great opportunity to continue working on 
programming skills by writing a program that’s detailed enough to help Edison avoid hazards in the road! 
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Background 
The Edison Robot includes a number of built-in sensors that help it accomplish a variety of actions. You 
and your team have already learned some things about these sensors, like their ability to detect light levels 
and respond to sounds. Also included in the Edison are sensors that help it detect obstacles in its path when 
it’s driving around. You can even adjust the sensitivity of these sensors. The Edison can then detect objects 
that are farther away when the sensitivity has been increased. Or it can lose the ability to detect objects 
until they are closer when the sensitivity has been decreased.  

After programming the Edison into “avoid obstacles” mode, you can set the sensitivity of the left LED to 
maximum by pressing the play button, removing any obstacles in front of the robot, and repeatedly 
pressing the play button until the LED begins to flicker. Once this is done, you can decrease the sensitivity 
by repeatedly pressing the record button until the LED stops flickering. Then press the stop button to begin 
calibrating the right side. Repeatedly press the play button until the LED flickers, then repeatedly press the 
record button until it stops flickering. Once this happens, press the stop button to complete the calibration.  

The way that the Edison is able to detect and avoid obstacles is pretty ingenious. Its creators included 
technology that allows the Edison to “see dark,” as they describe it, and use invisible light to detect 
obstacles and avoid crashing into them. Since the sensors are located on the front and almost the very top 
of the Edison, the obstacles will need to be about the same height as the robot for it to be able to detect 
them. The obstacle detection system in the Edison uses the same invisible light that remote controls use to 
change a channel (or to move an Edison, as you did a couple of weeks ago). Infrared light can also help the 
Edison detect obstacles.  

Here’s how it works: The Edison emits infrared light from two LEDs—one on its left side and one on its 
right. Between the two LEDs, there is an infrared light sensor that can determine when IR light is reflected 
from an obstacle. If the light is reflected from the left LED, the Edison knows that the obstacle is on its left 
side. If the light is reflected from the right LED, it knows there is an obstacle on its right. This information 
helps Edison decode where an obstacle is and allows it to turn away and continue in the opposite direction.  

Safety Moment 
You will have several objects on the floor and tables during this lab, including the Edison and computers. 
Be careful as you walk around to not step on or trip over any of these objects, knock computers over, or spill 
any liquids on them.  

Do not cause disruptions by doing anything inappropriate with the objects that you will be using as 
obstacles. 

Remember to be VERY CAREFUL picking up Edison.  If you grab it while it is moving, and accidently 
hold one of the moving wheels, preventing it from turning, it can easily strip the plastic gear and that wheel 
will not drive at all.  The best way to stop Edison from running off a table, is to block it with your hand, then 
push the square button to stop it.   
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Experiment 
Get back into the same teams of three you were in for the prior meetings.  

Activity 1: Avoid Obstacles Barcode (10 minutes) 
Materials List 

• Edison with batteries installed 
• Barcode sheet 
• 1–2 obstacles (at least one; unit-supplied) 

Step 1: Start by turning your robots on. Find the “avoid obstacles” barcode on your barcode sheet and 
program your Edison by placing it on top of the orange arrow and pressing the record button three times.  

 

Step 2: Set up an obstacle 1–2 feet in front of the Edison and press the play button. The Edison should 
move toward this obstacle and then reverse direction when its presence is detected. Remember that the 
obstacle needs to be at least the same height as the Edison.  

Step 3: Was the Edison able to detect the obstacle and continue in a different direction? If so, create a play 
area for your Edison to navigate. Set up two obstacles a few feet apart.  

Step 4: Place the Edison down directly in front of one of the two new obstacles. Then push the triangle 
play button again to send it toward the first obstacle. See if you can get it to avoid the obstacle, turn around, 
then turn around again when it detects the second obstacle, and continue this pattern for as long as you’d 
like. It will basically look like the Edison is a pinball between two objects that it never crashes into.  You can 
all get around the play area for your Edison and use hour hands as obstacles to get lots of obstacles. 

  



 

Lab Notebook 
 

 

 42 

Meeting 5: The Obstacle Avoidance Experience 
Activity 2: Obstacle Avoidance Programming with EdWare (40 minutes) 

Stay in the same teams of three you were in for the first activity.  

Materials List 

• Edison with batteries installed 
• 1 laptop computer  
• 1 obstacle 
• Auxiliary cable 

Now you’re going to command the Edison to avoid obstacles again—only this time, it will be because of a 
program you write on EdWare.  

• Connect your Edison to your computer using the auxiliary cable, and then launch EdWare 
(edwareapp.com). 

• Begin by naming the program you are going to write.  Click Save in the top left corner. Give the program 
a name, click Save again, and then click Close.  

• Now, begin creating the program by dragging a red Detect Obstacle block into the programming field 
between the Start and End blocks. Click on the Detect Obstacle block and be sure the Constant is set to 
On and the variable is set to <-Constant.  

• This will get the Edison to constantly look for obstacles while it is driving.  

 

• Drag a red Dual Drive block into the field to follow the Detect Obstacle block. Click on it and set the 
direction to Forward and the speed to 3.  This tells Edison to drive forward with both wheels at a slow 
speed, so that it does not run off your table by going too fast! 

• At this point, you have set your program to tell Edison to look for obstacles, and to drive forward - but it 
will never stop!  You need to add a command to tell Edison what to do when it sees an obstacle.  Your 
program should look like the figure on the next page. 
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• Drag a yellow Event Wait block into the field following the Dual Drive block. This will allow you to 
control the Edison and its movements rather than it completes the program so quickly that you 
wouldn’t even be able to see it being done.  

• Click on the Event Wait block and select the “Event happens” option. Then select Detect Obstacle in the 
window to the right of the Event happens button and select “Detect obstacle".  Now, move to the next 
window to the right and select "Any Obstacle detected  

• Your program now tells Edison to drive forward at a slow speed, until it detects an obstacle either in 
front, or to the left or right.  The Event Wait Properties should look like the following image.  

 

 

• Now, you have to tell Edison what to do when it detects that obstacle.  Let's make it spin to the left! 

• Drag in a second Dual Drive block. Click on it and set the direction to Spin Left and the speed to 3. This 
will tell the Edison to spin left when it detects an obstacle. 
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• Now, you have to tell Edison how long to spin.  Robots and computers must be told exactly what to do! 

• Drag in a second Event Wait block right after the second Dual Drive block. Click on the Event Wait 
block and select the option for “Seconds pass.” How many seconds do you think it will take to get your 
Edison to turn 180 degrees? Insert a value for the number of seconds you think it will take by typing in a 
number. Hint: It’s a pretty low number.  

 

 

• Now, what should Edison do next?  Let's make it drive off in the direction it is facing.  Drag in a final 
Dual Drive block and place it to the right of the last Event Wait block. For the direction, select Forward, 
and for the speed, select 3. 
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• But, again, we need to tell Edison how long to keep going.  Put in a final Event Wait block just before 
the End block. Click on that Event Wait block, select the “seconds pas” option, and set it to 1 second. 
This will get your Edison to drive forward until it detects an obstacle, then spin to the left (hopefully 
completing a 180-degree turn) and continue driving in the opposite direction. If your robot does not 
spin all the way around or if it spins too far, try a different value for the time to spin in your second 
Event Wait block. Your final program should look like the one below. 

 

• And the final Event Wait block should have the properties below. 

 

• Save the program by clicking Save in the top left corner.  

• Make sure your Edison is still connected to the computer and that its power is on. Click the Program 
Edison button in the top right of EdWare and then press the round record button on the Edison. The 
two LED lights should be both on solid, showing that Edison is ready to be programmed.  Click Program 
Edison again in EdWare, and the program should transfer to the robot, making a beeping noise when 
complete, and the two LED lights should be flashing back and forth. 

• Set up an obstacle on the space (be sure it’s tall enough for the Edison to detect) and place the robot 
down so that it will move in a straight line toward that obstacle. Press the play button, and Edison 
should move toward that obstacle and turn around when it is detected. If the robot does not turn 
around completely and instead turns too far past 180 degrees or not far enough, revise the value in the 
second Event Wait block and try again. If it turns around and continues driving, you programmed it 
perfectly! 
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Cleanup 
Be sure to close all programs on your computer and shut it down completely. 

Turn your Edison off with the switch on its bottom side. Carefully put the Edison back in the box and return 
it to your Program Manager along with the auxiliary cable and barcode sheets. 

Return any objects used as obstacles to their original location. 

STEM Innovator Moment Notes  
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Meeting 6: Sound and Obstacles Using EdWare 
Opening 

The Principal Investigator will lead the group in reciting the Pledge of Allegiance and the Scout Oath and 
Scout Law. 

Scout Oath (Scout Sign) Scout Law (Scout Sign) 
On my honor I will do my best 
To do my duty to God and my country and to obey the 
Scout Law; To help other people at all times; 
To keep myself physically strong, mentally awake, and 
morally straight. 

A Scout is trustworthy, loyal, helpful, friendly, 
courteous, kind, obedient, cheerful, thrifty, 
brave, clean, and reverent. 

Applying the Scout Law  
Today’s theme is Brave, as in I will be brave and not get frustrated as I learn how to design and code 
custom programs for Edison. 

Activity Overview 
In the previous meetings, you’ve tried some different ways of controlling the Edison Robot in real time 
using a variety of programming methods and preprogrammed modes. To wrap up this module, you and 
your team will put those skills to their toughest test yet, and try some slightly more complex computer 
programming.  

The Edison can be programmed using its own programming language, known as EdWare, as you have 
learned in past meetings. It’s a simple language that features blocks representing different values, including 
inputs, outputs, actions, lengths of time, and more. The creators of EdWare describe it as a hybrid graphical 
robot programming language since it combines the easiness of drag-and-drop programming with the ability 
to make the robot do more things. You will work together to construct different programs that will 
incorporate two of Edison’s unique abilities: avoiding obstacles and responding to sounds. You’ve worked 
with some of these modes before, but now you’ll be doing it completely within EdWare. 
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You will be creating two separate programs during the meeting in order to see these two different functions 
in action. You’ll also have to take care to incorporate Wait blocks in the proper places so that the Edison 
pauses and is able to complete the actions you have programmed it to do. Once you have your programs 
written, you’ll upload each of them to the Edison using the auxiliary cable and try them out!  

Background 
The EdWare software is just one of the ways the Edison Robot can be programmed. It’s available on the 
internet with no additional software required to use it—all you need is your browser. As you have seen, the 
icons used for the drag-and-drop feature offer a lot more functionality than many icons used by robots with 
similar programming languages. Recall clicking on the blocks in EdWare and seeing a bunch of controllable 
options appear at the bottom of the screen. This is one of the things that makes EdWare so unique. It is 
designed to provide all who use it with a legitimate coding foundation and the skills to take the next step in 
mastering basic programming. 

Graphical programming takes place when a computer processes spatial representations in two or more 
dimensions. Rather than using lines of code, like the ones below (text-based programming), graphical 
programming makes use of icons, such as the ones you have seen in EdWare, to represent the same bits of 
information. The graphical approach is less complex than text-based programming and is very helpful for 
those who are just starting out or for anyone who is a visual learner. In the real world, graphical 
programming is often used in fields such as software development, web development, video game 
development, and computer programming.  

 

Basically, graphical programming helps us see the events that take place within a system in a visual format. 
For example, if you scan the Edison’s “avoiding obstacles” barcode, you will see the robot start to drive and 
then avoid obstacles when it comes to them. However, when using the graphical language of EdWare, you 
would see the blocks displayed on the screen that represent Edison being able to avoid obstacles. It’s a great 
way to build a foundation for learning more complex programming languages in the future, including EdPy, 
which is Edison’s Python-based programming language.  
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Safety Moment 
You will have several objects on the floor and tables during this lab, including the Edison and computers. 
Be careful as you walk around to not step on or trip over any of these objects, knock computers over, or spill 
any liquids on them.  

Remember to be VERY CAREFUL picking up Edison.  If you grab it while it is moving, and accidently 
hold one of the moving wheels, preventing it from turning, it can easily strip the plastic gear and that wheel 
will not drive at all.  The best way to stop Edison from running off a table, is to block it with your hand, then 
push the square button to stop it.   

Experiment 
Get back into the same teams of three you have been in for this whole module. 

Activity 1: Programming Edison to Avoid Obstacles (25 minutes) 

Materials List 

• Edison with batteries installed 
• 1 laptop  
• Auxiliary cable 
• 2–3 obstacles 

• Launch EdWareapp.com on your computer in your browser and click the Save button in the top left to 
give your program a name. Type in a name, click Save, and then click Close.  

• Start by dragging the Detect Obstacle block into the field between the Start and End blocks. This will tell 
the Edison to constantly scan for objects to avoid while it is driving. Check in the Properties area and be 
sure the Constant option is set to “On.” The picture on the right below displays how the block’s 
properties should look. 

 

• Now drag in a Loop block to follow the Detect Obstacle block. Check in the properties area to make sure 
that the block that says Loop (the one on the left) and set its properties to “Loop forever.” 
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• Next drag an If block into the field and place it next to the arrow above the Loop block. Set the If Block's 

Properties to “Event happens,” “Detect obstacle,” and “Any obstacle detected.”  

 

• What do you want Edison to do if it detects an obstacle?  Let's spin left, like we did in the prior meeting, 
and drive forward if it does not detect an obstacle. 

• Drag two separate Dual Drive blocks into the field. Place one of them next to each arrow within the If 
block.  

 

Step 6: Click on the top Dual Drive block (below, left). Set the direction to “Spin left” and set the speed to 
7. Click on the bottom Dual Drive block (below, right). Set the direction to Forward and the speed to 4. 
These represent your "Else" blocks. When the Edison detects an obstacle, it will spin to its left.  
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• We need to limit how long Edison spins to the left, so you will add an Event Wait block—next to the 

arrow to the right of the top Dual Drive block. Click on the Event Wait block, select the “seconds pass” 
option, and type in 0.1. This will tell the Edison to spin to its left for only 0.1 seconds before continuing 
to drive. See the pictures on the next page to make sure your program looks the same. 

 

 

• Let's test how this part of the program works. Set up an obstacle or two on the floor. This program will 
tell the Edison to avoid the obstacles by spinning to the left as it detects them.  

• Turn the Edison on and connect it to your computer using the auxiliary cable. Click the Program Edison 
button in the top right corner of EdWare and then press Edison’s round record button once. Click 
Program Edison in EdWare again and you should hear the program transfer beeps and see the lights 
flash back and forth. The Edison should make a double beep sound to let you know when it’s complete. 
Disconnect the cable from the Edison and set the robot up on the floor. 

• Press the play button on the Edison and it should move forward, constantly scanning for obstacles. 
When it comes to an obstacle, it should spin to the left to avoid it and continue driving!  Try using your 
hands to form other obstacles and see if you can make Edison go around in a circle using several 
"obstacles". 

• Congratulations - you have completed the obstacle part of this program.  Now, for the sound part. 
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Activity 2: Drive in Response to a Clap (25 minutes) 

Keep the Scouts in the same teams of three they have been in for this meeting. 

Materials List 

• Edison with batteries installed 
• 1 laptop computer 
• Auxiliary cable 

 

• Now, we are going to add the sound control to your program. Turn your Edison off to help conserve its 
battery. You will be adding sound control to your obstacle program.  You will program Edison to spin 
RIGHT if you clap.  

• You will use an "Event Wait" block to detect a clap.  Drag on to the right of the Dual Drive on the bottom 
(X-side) of the If block.  Set its properties to "Event Happens", then "Detect clap", and "Clap detected".  
This should look like the following: 

 

 
• Now, you need to tell Edison to spin right.  Do you remember how to do that?  Try your ideas before you 

look at the next page. 
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• Add a "Dual Drive" block after the "detect clap" "Event wait" and set it to "Spin right" at a speed of 3. 

 

 
• Did you get it right before you looked at this? 
• Now, tell it how long to spin right - add another "Event Wait" and set it for a time you like. 
• OK - let's try this out.  Program your Edison with this new program and try it out - what happens? 
• You should have that it spins till you clap, then spins some more.  Why is it not going to the obstacle?  

Well, we did not give it enough time to drive when it is NOT detecting an obstacle!  Sometimes, you 
have to try your programs out and then figure out what is not working the way you want it to.  That is 
called De-Bugging your program. 

• Let's add a new "Event Wait" between the bottom "Dual Drive" block and the "Detect clap" "Event 
Wait".  Set it to wait only a half second (0.5).  Your program should now look like: 

•  
• Load this program into your Edison and try it out - how did it work? 
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• If there is time, try creating a program that will get the Edison to stop (rather than spin) when it hears a 

clap.  

Cleanup 
Close down all applications on your computer and shut it down completely. 

Turn your Edison off with the switch on its bottom side. Carefully put the Edison back in the box and return 
it to your Program Manager along with the auxiliary cable and any other materials you have borrowed 
during this lab or any other labs. 

STEM Innovator Moment Notes  

 
 
 
 
 
 
 

 

 

 

 

 


