
Balancing Robots
guide for the hands-on experiences
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Instructions for installing the software: Arduino IDE
If you have not done so yet, download and install the latest Arduino IDE from
https://www.arduino.cc/en/Main/Software,
it should look like this:

Note that you might get a “Windows Security” message asking whether you would like
to install the “Adafruit Industries LLC Ports” and “Arduino USB Driver” software too.
In this case, install that as well.
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Instructions for installing the software: Balancing Robot Project Software
Go to https://github.com/justinlsquire/BalancingRobotsProject,
it should look like this:
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Instructions for installing the software: Balancing Robot Project Software
Download the software by clicking the “clone or download” button:

in any folder you prefer. Then unzip the downloaded file.
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Instructions for installing the software: Balancing Robot Project Software

Open the unzipped file (sometimes called also “repository”) in your file explorer:
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Instructions for installing the software: Balancing Robot Project Libraries

Go to the “Arduino” folder inside this just downloaded repository, then the “libraries”
folder, then highlight and copy the two folders called “MINSEG_V2” and
“SEG_CONTROL”:
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Instructions for installing the software: Balancing Robot Project Libraries
Go to your Arduino Libraries folder (note that the default location for Windows is
Documents ↦ Arduino ↦ Libraries. Sometimes is also C:\Program Files
(x86) \Arduino \libraries) and paste the two folders there:
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Connecting the robot: Connect the hardware

Add six AA batteries to the back of the robot.
Use the usb cable to connect the robot to your computer.
Switch the “Driver Enable” switch in the top left corner of the robot to “off”.
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Connecting the robot: Open the file
Go back to the GitHub repository folder BalancingRobotsProject ↦ Arduino ↦
Minseg_test_M2V5, and then open the “Minseg_test_M2V5.ino” file in Arduino (it
should be fine to just double click on it, since the extension “.ino” should now be
associated to the Arduino IDE program)

If it is the first time that you open this type of file you may get some firewall alerts
about javaw.exe. Allow access 11



Connecting the robot: Select the board
Go to Tools ↦ Board and select “Arduino/Genuino Mega or Mega 2560”
(sometimes one may have only “Arduino Mega or Mega 2560”; that is ok too!)
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Connecting the robot: Select the port
Go to Tools ↦ Port and select the COM port associated with the MinSeg you
plugged in via the USB port. (If you unplug the MinSeg and check this Port field
again, you should see one missing. . . This is the port that you should select when you
plug back in the MinSeg.)
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Calibrating the sensors: Open the code

Find the right part of code for the calibration of the robot entitled Sensor
calibration steps

The calibration routine is written out / explained in the code as well. So, we are
basically going to follow these instructions step by step.
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Calibrating the sensors: First step: raw offset

Uncomment line 224 (or search for the line in case it has moved) so that it reads
Serial.println(robot.getGyroXAvg()); (without // !!)

This will ensure that the raw data of the gyroscope can be read.
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Calibrating the sensors: Put the Minseg down

Put the Minseg onto a flat surface and let it lay absolutely still.
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Calibrating the sensors: Upload the code

Click the “Upload” button to load the code to the MinSeg
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Calibrating the sensors: Open the Serial plotter

Open the serial plotter by selecting the appropriate item in Tools.

19



Calibrating the sensors: Observe the raw measurement
Observe the values / the curve and note down the average value. (Here: roughly 372)

Make sure to select “115200 baud” in the box at the bottom left of the plot window!
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Calibrating the sensors: Set the raw offset

Comment line 224 again so that it reads
//Serial.println(robot.getGyroXAvg());.
Find the line of code setting the gyro offset, which reads
robot.gx_raw_offset = 373; // gyro offset in raw units
and replace the offset value with the average that you observed above.
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Calibrating the sensors: Test the raw offset

Test whether the setting of the raw offset is correct by uncommenting line 229 so that
it reads Serial.println(robot.gx*57.4);

upload the code to the Minseg, place it still on a flat surface and observe the values in
the serial plotter.
If the calibration was successful, the plotted values should be around 0. Comment line
229 afterwards again.
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Calibrating the sensors: Second step: orientation offset

Uncomment line 238 (or search for the line in case it has moved) so that it reads
Serial.println(robot.getOrientationOffset()*100); (without // !!)

NOTE: This plots the value times a factor of 100 (!!) to allow to see the usually small
value in more detail / higher resolution.
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Calibrating the sensors: Observe the orientation offset

Similar to observing the raw offset,
save the code (ctrl-S)
Upload the code to the Minseg.
Open the serial plotter.
Hold the Minseg carefully between your finger tips so that it balances!!
Observe the value when the robot is still and balances and note the average value.
In line 76, set controller.orientationOffsetX to the value you observed
divided by 100 (!!) .
Comment line 238 again.
Save the code again (ctrl-S)
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Calibrating the sensors: Test the orientation offset

Test whether the setting of the orientation offset is correct by uncommenting line 243
so that it reads Serial.println(controller.ex*57.4);

upload the code to the Minseg, hold it carefully so that it balances and observe the
values in the serial plotter.
If the calibration was successful, the plotted values should be around 0. Comment line
243 afterwards again and save the code.
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