
Programming exercises



Remote programming of the 
Thymio robot takes place via 

Aseba 1.6.1 and can be 
programmed with Aseba Studio, 

VPL or Advanced VPL.

Information about the Thymio robot



What we should know to program for the mission

1. Following the black line.

3. It is impossible to touch the 
robots during the mission.

2. Passing through a corridor.
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VPL Interface (Visual Programming Language)

Top buttons
on the Thymio

Horizontal proximity
sensors

Ground proximity
sensors

Tap detection

Sound detection

Speed of the right
and left motors

Top LEDs RGB
(red, green, blue)
Bottom LEDs RGB
(red, green, blue)

Music



How to program with VPL

1. Implement the program shown on the picture (the order of the 
commands is not important):

Line 1 :
When the front button is pressed, Thymio will stop its motors 
and turn on the top red LEDs.

Line 2 : 
When the round button is pressed, Thymio will start his 
motors to turn left and turn on the top green LEDs.

2. Load the program into the robot.
3. Test it:

Click to load the 
program into the robot



VPL advanced interface

Remote controler’s
buttons

Tilt sensor

The timer elapsed

Click to switch 
to advanced mode

Click on the grey dots

Turn the timer on

States



How to program with advanced VPL

1. Impliment the program shown in the picture (the order of the 
commands is not important):

Line 1 :
When Thymio is on a flat surface, it moves forward and turns 
on the top LEDs in white.

Line 2 : 
When Thymio is on a slope, it stops and turns on the top 
LEDs in red.

2. Load the program into the robot and test it :

STOP



Events and actions used for the mission



Horizontal proximity sensors

When you put a finger in front 
of one of Thymio's sensors,

What do we observe?



If there is an obstacle in front of a sensor, the sensor detects it.

Thymio shows you this event by lighting a red LED next to the 
sensor that detects this obstacle.

If the sensor detects nothing, it stays black.

Horizontal proximity sensors



Thymio's detecting something
with the front sensor in the middle.

Thymio doesn't detect anything
with the front sensor in the middle.

Grey sensors in 
VPL mean that 

it does not 
matter what 
happens with 
these sensors.

Horizontal proximity sensors in VPL



Program with the horizontal proximity sensors

1. Implement the program shown in the picture (the order of the 
commands on VPL is not important).

2. What does this program do?
3. Load the program into the robot and observe what happens.

Click to load the 
program into the robot



Ground proximity sensors

What do we observe with 
the ground sensors when 
Thymio is on a surface?

When Thymio is not on a 
surface, are the LEDs near 
the ground sensors turned 

on?

Check out

Check out



If there is an obstacle in front of the ground sensors,
the sensors detect it.

A surface on which Thymio is located is detected as an obstacle 
by the ground sensors.

If the ground sensors detect nothing,
they stay black.

Ground proximity sensors



Thymio is detecting something
with the two ground sensors.

Thymio can't detect anything with the two 
ground sensors.

Ground proximity sensors in VPL



Program with the ground sensors

1. Implement the program shown in the picture :

Line 1 :
If the sensors detect the white ground, Thymio lights its top and 
bottom LEDs in yellow and Thymio starts its motors to move 
forward.

Line 2 :
If the sensors detect black ground, Thymio turns off its top LEDs, 
turns on the bottom LEDs in red and stops.

2. Load the program into the robot and observe what happens.



STOP

STOP

Black and no ground 
are the same for an IR 

sensor.

Program with the ground sensors



How Thymio’s proximity sensors work
Thymio has infrared sensors. How do they work?

Look closely at a 
Thymio sensor. It has 
two parts!

One part emits IR light and the other detects it.

If the receiver detects IR light, then there is an 
obstacle in front of the sensor. 

Emitter Receiver

The light encounters an obstacle and then 
reflects (returns) to the receiver.

If the receiver does not 
detect IR light, then there 
is no obstacle in front of 
the sensor. 



Infrared light reflects differently from different surfaces. A white surface reflects 
much more light than a black surface.

Light surface White surface
(a lot of light is coming back)

Grey surface
(less light is coming back)

Black surface
(light is notcoming back)

Black and no ground 
are the same for an IR 

sensor.

How Thymio’s proximity sensors work



Following the black line

VPL does not have a “black line 
following” action icon. 

How can Thymio do it?

We see how the line is curved 
and where Thymio has to turn, 
but Thymio doesn't see it at all!

What we see

What Thymio sees



Events that Thymio can have by following a black line

If the both ground sensors 
detect the black, Thymio

moves forward. 

If the right sensor detects the 
edge of the line and the left 

sensor detects the black,
Thymio turns left.

We've had this case before, so 
we do not repeat it.

If the left sensor detects the 
edge of the line and the right 

sensor detects the black, Thymio
turns right.

Thymio never goes exactly straight or the line won't be exactly straight. So, after a while, 
one of the sensors will detect the edge of the line.



Following the black line in VPL

Line 1 Line 2 Line 1 Line 3



1. Implement the program shown in the picture.
2. Load the program into the robot and observe 

the result.

Following the black line



Following the line by one side

There's a bifurcation in the 
road. Thymio must go right. 

How to do it?

The goal is to get to this point



Following the line by its right side



STOP

Program for following the line by its right side

1. Implement the program shown in the picture.
2. Load the program into the robot and observe the result.



Go through the corridor

How can Thymio pass the 
corridor?

(Seek help on the next page)



Go through the corridor



Program with the proximity horizontal sensors

1. Implement the program shown in the picture.
2. Load the program into the robot and observe 

the result.



VPL does not contain a "turn 
90 degrees" or “move forward 

20 cm" action icon.

How can we program the 
robot to do this?

STOP

STOP

90°

20 cm

Move forward with a given distance or turn a given angle



STOP

STOP

90°

20 cm

Move forward with a given distance or turn a given angle

Click to start the 
movement

Click to stop the 
movement



Timer
Thymio has a timer that can be programmed from VPL and it's the one that can help 

us to move the robot a desired distance and stop it automatically. 

First of all, you have to set up 
the timer with an event of your 

choice.

What do you want the robot to 
do when the timer runs out?

0,5 s 1 s 3 s



First program with the timer

1. Implement the program shown in the picture :

Line 1 :
When the button in the middle is pressed, Thymio
triggers a timer for 2 seconds.

Line 2 :
When the timer has elapsed, Thymio lights the top LEDs 
in green.

2. Load the program into the robot.
3. Test the program! Thymio awaits your actions:

2 seconds laterPress the button



Rotate the robot 90 degrees

1. Implement the program shown in the picture.
2. Load the program into the robot.
3. Test the program! Thymio is waiting for your actions:

If the robot does not rotate 90 degrees, adjust the 
motor speeds and time, and test your program 

again!

For the robot to turn on itself, the 
same speeds must be chosen for both 

motors, but in opposite direction.

STOP90°



STOP

20 cm

Move the robot 20 cm forward

1. Implement the program shown in the picture.
2. Load the program into the robot and observe 

the result.



As we know, during the 
mission we can't touch the 

robot to operate it. 

How can we move or rotate 
Thymio without touching it?

STOP

STOP

90°

20 cm

Move forward with a given distance or turn a given angle 
without the button



Test these two programs with the robot.
What are you observing?

Rotate the robot 90 degrees without touching it.

Test 1 Test 2



Observation of the program Test 1

What's really going on is that Thymio's
always running. This is because if Thymio is 
always on a clear surface, it detects it. So 

when the timer runs out, Thymio stops and 
immediately starts turning again by 

triggering the timer, because it has detected 
the surface again. This way, Thymio is in a 

loop.

STOP

Line 1

Line 2

STOP

Line 2

Line 1

Line 1 : 
When the sensors on the ground detect a surface, 
Thymio turns and triggers the timer for one second.

Line 2 :
When the timer runs out, Thymio stops its motors.



Observation of the program Test 2

We've added one more condition to avoid 
the loop.

Line 1 : 
When the ground sensors detect a surface and the state 
is 0, Thymio turns, triggers the timer for one second and 
sets the state to 1.

Line 2 :
When the timer runs out and the status is 1, Thymio
stops its motors.

STOP

Line 1 Line 2



Move the robot 20 cm forward without touching it.

1. Implement the program shown in the picture.
2. Load the program into the robot and observe 

the result.

STOP

20 cm



Thank you
for your

attention!


