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Workshop 2: Sensors

1 Getting Started

Make sure you have everything you need to complete this lab. To get started you will need the following:

• A LEGO Mindstorms EV3 robot.

• A computer with LEGO Mindstorms EV3 software application installed.

• A USB cable that connects the robot to your computer.

• An object (e.g., it can be your phone).

• A ruler, which can measure inches and centimetres.

• A touch sensor:

• An ultrasonic sensor:

• A motor:

• A sound sensor:

This week, we will be looking at how the Mindstorms sensors work through some experiments. We will
also look at how we can calibrate them to know more about how the sensor values that the robot reads
connect to the real world!

For example, what does it mean to turn a wheel by 1 rotation? What is ‘bumping’ the touch sensor? How
can the distance of an object be calculated using the ultrasonic sensor? What value does the robot’s light
sensor read when it sees something blue?
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2 Touch Sensor Calibration

1. Connect your touch sensor to Port 1 of the brain brick. Then connect the brain brick to your
computer.

2. In the Mindstorms application create a new project and save it. After you created the project, go to
the Sensors tab on the bottom command panel. The Sensors tab is highlighted in red:

3. In the Sensor section you can see all the options and commands that are applicable on the robot.
Drag a Touch Sensor block onto the project.

Dr. M. Howard 2 Dept. Informatics,
King’s College London



4. Once you have the block in your project, you need to set the port number and the action type (first
option on the block) that you want to test. You should see something like this:

5. Now test the sensor! When is the sensor pressed, released or bumped? What is the difference
between the pressed or the bumped action? Below is an enlarged image of the Touch Sensor block:

HINT: Remember you don’t need to run the program to see the changes, you just need to keep the
robot connected to the computer.

HINT: If there is no reaction from the sensor, set the block to Reset by selecting the option from
the block drop down menu, run the application once, then stop it. Set it back and now it should
work. Remember, ask for help if you have any trouble!
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3 Ultrasonic Sensor Calibration

Ultrasonic sensors work on a principle similar to radar or sonar. They evaluate attributes of a target by
interpreting the echoes from radio or sound waves, respectively.

The Lego Mindstorms Ultrasonic Sensor can be used to help your robot judge distances and ‘see’ where
objects are. It can detect an object and measure its proximity in inches or centimetres.

1. First attach the ultrasonic sensor to the brain brick. Try to attach it as close to the ground as you
can, so you can measure distances more easily. Then place the ruler on the table, aligned with the
face of the sensor. It should look like this:

2. Once you set up the sensor and the ruler, plug the sensor to Port 2 of the brain brick. Then connect
the brick to the computer. As you did before, create a New project and save it. Then drag an
ultrasonic sensor block from the bottom command panel. You should see this on your screen:
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3. Everything that you need for the Ultrasonic Sensor calibration is located on the block. Here is an
enlarged image of the options:

• In the Port section (upper right corner of the block), choose the port the sensor is connected
to.

• The drop down menu under the block’s image allows you to change the functionality of the
sensor.

• In the Compare section (second element on the block) you can set the type of the comparison
(<, >, =...).

• In the Threshold section, you can choose a number that you want to compare with the sensor’s
input value. It will give you back a true or false answer.

HINT: There are two more elements on the block – we will look at these in another session.

4. Place an object front of the sensor and see what happens. You should see the distance between the
object and the sensor in the Port View (see the red rectangle on the screen image above).

• Is the ultrasonic sensor accurate? If not, what do you think the problem is? Discuss it with
your teammates!

• Is there any difference in accuracy between the inch or the centimetre output? If yes, which
one is more accurate? Any reason why?

• Guess what is the output value if you cover the sensor with your palm? Now try it! Was your
guess correct?

HINT: If the output doesn’t change, run the application once, then stop it. Now it should
work.
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4 Built-in Rotation Sensor Calibration

In the LEGO Mindstorms EV3 motor, there is a built-in rotation sensor, where you can see the wheel
rotation in degrees. In the following exercise you will calibrate this sensor using the wheels and a third
motor.

4.1 Handle

1. Build a simple handle for an individual motor. The handle should look like this:

2. Once you finished the handle, connect it to a port, then create a New Project and save it. In this
project you will need a Rotation Sensor block, from the Sensors tab. Drag it to the workspace.
You should see this on your screen:

3. Set up the rotation sensor on the block. Here is an enlarged image of the Rotation Sensor block:

• In the Port section (top right), choose the port the motor is connected to.
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• The drop down menu under the red image allows you to change the functionality of the sensor.

• In the Compare section (second element on the block) you can set the type of comparison (<,
>, =...).

• In the Threshold section, you can choose a value that will be compared to the motor’s rotation.
You can choose whether this value is given in rotations or degrees. It will give you a true or
false value back.

4. Once you have everything set up, try to rotate the handle on the third motor. What do you expect
the output will be?

4.2 Wheels

Now, we will look at how to use sensor calibration to make our robot move more accurately! For this, we
will use your 5-minute bot.

1. First you need to drag a Move block from the Actuators tab to the workspace. This block can
power up two motors at the same time. On the Port View (highlighted in red, you can see the
values of the motors). Your screen should look like this:

2. Now try rotating the wheels of your robot by hand. Something like this:

Did you see the values change in the Port View box?

3. Let’s try a left turn. Rotate the wheels until the robot is turned 90◦ to its left. Then check the
values in the Port View box. What did you get?

4. Use this number to rotate the robot automatically, using the Move block. Change steering option
to left and insert the number you got into the Duration box (use degrees instead of rotations).
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Did the robot turns perfectly left by 90◦? How accurate was your calibration? If the rotation is not
accurate, try to repeat the last two steps.

5 Challenge: What are these?

You have been given 3 types of sensors.

There are other blocks in the Command Panel which will help you figure out what are these for. Try to
guess what can you do with them! How do the sensors work?

To get started:

• Connect the sensor to a robot by plugging into the EV3 brain. You do not need to attach them to
the robot. Once you are ready, try to get some input values with the sensor.

• Once you got the answer, prove it by using the sensor in a simple experiment.
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