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Programing Tips

You can create a subprogram for "going around a corner." This allows the main program to remain clearer.•	

You certainly already have the solution for the task in your head. But just in case, here is a suggestion •	
from us again:

Always the same, but not exactly?

As you have certainly noticed, the repeating accuracy of the robot is still capable of improvement. Even if it carries 
out the same task several times, the result is not always the same. This is due to various reasons. One of these is 
that both motors do not rotate at exactly the same speed. For example, the gearbox for one motor can run with more 
difficulty than that of the other motor. And because both motors are operated with the same voltage (nine volts) then 
one motor rotates slower than the other one. Since in the past, we have controlled our robot through waiting times, 
perhaps one wheel has rotated farther during this time than the other one.

Thus, the solution would be to have both motors rotate at exactly the same speed. And it is precisely this that can be 
very simply done with the encoder motors.

Task 4: Use Encoder Motors

Repeat the last three tasks and instead of the normal •	 motor output and waiting time elements use the  
encoder motor elements. How you use these is described in the ROBO Pro online help in chapter 11.6.

Programing Tip

With the •	 encoder motor element, you can control both motors at the same time with a program item. Using the 
distance, you insure that each motor only rotates as far as it is supposed to.

You can open the solution suggestions as usual by clicking on the symbols on •	
the right.

For counting the pulses at the fast counting inputs, C1-C4, you do not need an ad-
ditional program item in ROBO Pro. The counting input, C1, is automatically assigned internally to the motor, M1, M2 
belongs to C2 and so forth.

Note!

If your model does not move straight ahead in spite of the use of the encoder motor elements then the cause may be 
in the model itself. For example, if a hub nut, which transmits the force from the axle to the wheels, is not tightened 
enough then the axle slips and the model moves in a curve although the motors rotate at the same speed. So tighten 
the hub nuts very firmly.

The Trail Searcher

Your robot can now move straight ahead and turn. And in the 
past, it only makes this precisely as you prescribe for it with the 
program.

However, a robot is supposed to actually be able to react as inde-
pendently as possible. That's why we now want to give it some-
thing that it can react to: a black line as a marking on the floor.

The goal is that the robot searches for the black line and moves 
along it.

But one thing at a time. First, you must modify the basic model so it becomes 
the trail searcher. How this is done is found naturally in the assembly instructions.

After you have finished modifying the model, you should use the interface test to check if all components are cor-
rectly connected to the ROBO TX Controller and function properly. You can test the trail sensor by holding it over 
the black trail of the course and moving it sideways. The signals at the inputs, to which the trail sensor is connected, 
should change due to this.

Don't forget to set the inputs in the interface test to "digital 10V (trail sensor)."
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Task 1: Detecting a Trail (Level 2)

Program the robot so that it follows a straight black trail when it is placed on this. If it loses the trail or it •	
ends, the robot is to stop and both indicator lights are to blink three times. For this task, use the course 1a 
from the construction set.

Programing Tips

First, interrogate both inputs of the •	 trail sensor. If both inputs receive the signal "0" the robot is standing on the 
black trail. You can let it start.

Put the blink function in a subprogram.•	

For moving straight ahead, use the •	 encoder motor element again, but without entering any distance.

You can find the finished program here:•	

Your robot can now react. However, the function is rather limited. It would be better if the robot would 
correct its direction to follow the trail instead of stopping.

Task 2: Follow the Trail (Level 2)

Expand your program with the function, which correspondingly corrects the direction of the robot when it •	
leaves the trail and allows it to follow the trail. Try this task first with course 1a then with course 1b.

Programing Tips

There are several possibilities for correcting the direction. You can stop one motor and let the other one continue •	
to run or have one motor rotate opposite to the direction of movement. Experiment to determine which method 
is better suited.

Here, is our suggested solution:•	

So! Now the robot can move on an optical "rail." The disadvantage is only that you first have to set it on the rail. We 
want to change this. The robot is now supposed to search for its trail on its own.

Task 3: Finding the Trail and then Following It (Level 2)

Write a subprogram "search," which allows the robot to search for a trail if it does not find one when the pro-•	
gram starts. For this purpose, the robot is to first move in a circle for one time. If it does not find a trail when 
it does this then it is to move straight ahead for a short distance. As soon as the robot detects a trail, it is to 
follow this. Otherwise, the search is to start from the beginning again. After it has moved in a circle 10 times 
without finding a trail, it is to stop and blink three times.

Programing Tips

In case you are not exactly on the right trail, here is our suggested solution:•	

The Lawn Mower

Robots can mow lawns? Well of course. You only have to tell them how they are 
to handle obstacles and where the lawn stops. And then you can leave the work 
to the robot and spend the afternoon in the outside swimming pool.

However, before this is possible, you must put the lawn mower robot together ac-
cording to the assembly instructions. After this, you should make a check with the 
interface test to determine if everything works like it is supposed to.
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Then you can get started with the programing. The lawn is symbolized by the white area of our soccer stadium 
course 1b, which is bordered by a black edge. The lawn mower is not to pass over this edge, because otherwise, 
for example, it will end up on the synthetic running track. If an obstacle appears on the lawn, the robot is to avoid it 
when it runs into it. In addition, the cutter bar is to be turned off when an obstacle is detected.

Task 1: Detecting and Avoiding Borders and Obstacles (Level 2)

Program the lawn mower so that it moves straight ahead from its starting position (within the boundary) •	
until it hits an obstacle or reaches the boundary for the lawn (black line).

If the lawn mower hits an obstacle (front bumpers), it is to stop immediately, stop the cutter bar, move back a •	
bit, rotate to the left and then move forward and turn the cutter bar back on. Put this function in the subpro-
gram "avoid."

If the lawn mower hits the lawn boundary, it is also to stop immediately and start the subprogram "avoid."•	

Programing Tips

Our suggested solution:•	

Depending on the size of your "lawn," the following problem could arise: Depending on how you set the duration 
of the "turn," the robot will move only along the edge or will possibly always remain in the same area of the "lawn." 
That's why, the robot is to always behave a bit differently when making an avoidance move.

Task 2: The Random Occurrence (Level 3)

Change the program for the lawn mower so that the lawn mower takes a different angle for rotation every •	
time it takes an avoidance action. Thus, it is to rotate sometimes more and sometimes less. In addition, it 
is to go to the left to avoid an obstacle, which it detects with its right bumper and conversely for the left 
bumper.

Programing Tips

In order to be able to use variables in ROBO Pro, you must set the software to "level 3."•	

For this, you need a •	 random number generator. You can create this, for example, by always increasing the value of 
a variable using a counter loop from "0" to a certain value. And in the subprogram "avoid,” you set a "wait for . . ." 
element after the command for the rotation of the lawn mower that waits until the variable becomes "0.” Since each 
time, the variable will probably have a different value when it is interrogated, the time until it returns to "0" will always 
be different. And due to this, the times for the rotation of the robot will be different.

Admittedly, this is not exactly easy. In case you do not arrive at the solution in spite of a lot of thinking, •	
there is of course again a suggested solution from us:

The Soccer Robot

Have you ever heard about the Robo-Cup? This is the Soccer World Cup for ro-
bots. It takes place each year in a different country. There are various leagues, in 
which various robot types are grouped. You can find more information on this, for 
example, on the Robo-Cup home page at http://www.robocup.org.

You can find a suggestion for the construction of a soccer robot in the assembly 
instructions. It is just as agile as our other robots, but in addition it has a light bar-
rier to detect a ball and a "kicking mechanism.” Put it together and then we will 
get started with the programing of it and “training” it with a few game tricks. As 
is usual, you should check the functions of the model first with the interface test 
before you start with the programing.

You can use, for example, a tennis ball for the ball (not included in the construction set). Depending on what you use 
for a ball, you must perhaps adjust the kicking mechanism somewhat.
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Task 1: "There, he got the ball and he shoots . . ." (Level 2)

In the first step, our electronic ball wizard is to learn to detect the ball and react to this. Program it so that it •	
shoots the ball as soon as it is detected by the light barrier. Experiment a little with the "shooting speed.” A 
short pause between the "detection" and "shooting" can possibly also lead to an improvement.

Then the robot is to learn the "penalty shootout.” Place a ball on the penalty spot of course 1a. Set the robot •	
at the start of the black line. Now, it is to make a run-up on the line and as soon as it detects the ball it is to 
shoot it at the goal. At the end of the line, the robot is to stop and turn.

Programing Tips

As for the •	 hand dryer, for the light barrier you should wait a second after the lens tip lamp is turned on before you 
interrogate the phototransistor.

Being a trainer is not easy. If your robot player does not listen to you, perhaps you can convince it with •	
our program suggestion.

But since a real wizard with the ball must be able to do more than just the penalty shootout, we want to expand the 
capabilities of our soccer robot a bit.

Task 2: Seek and ye shall find. (Level 2)

The soccer robot is to now move around the stadium (course 1b) and not cross the borderline when it does •	
this. If it finds the ball, it is to shoot the ball, of course into the goal if possible.

Programing Tips

You have already programed most of the functions for this program for the •	 lawn mower. Thus, you can use the 
lawn mower program, store it under a different name and expand it with the functions for the soccer robot.

You probably won't need it, but in spite of this there is again a suggested solution here:•	

The Measuring Robot

Is it warmer under your bed than under the desk? And how hot is a candle flame? 
And can you cool your room with an ice cube?

You can find answers to such questions and other questions with the help of the 
measuring robot. It is equipped with a temperature sensor (NTC) and can mea-
sure and display the temperature at various points. The measuring robot also has 
a trail sensor so that you can prescribe a route for it with a black line.

First, put the measuring robot together as described in the assembly instructions 
and check its functions with the interface test.

Task 1: Control and Temperature Measurement (Level 3)

Take the program for the•	  trail searcher and expand it with a subprogram for the control of the measuring 
arm. The robot is to move on the trail of course 1b and measure the temperature at certain time intervals.

The temperature is to be shown on the display of the ROBO TX Controller.
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Programing Tips

To display the resistance value of the •	 temperature probe, you are to use an analog input, a control panel output 
and a "display" operational control.

The resistance value of the •	 temperature probe is displayed at the analog input, not the temperature itself. In order 
to convert this value into a display of the temperature, you can use a subprogram.

You can find our complete suggested solution for this task here:•	

The Forklift

An area where robots are used a lot in industry is logistics. So they are 
used everywhere where things have to be moved from "A" to "B" as 
the saying goes.

You can make a great imitation of such transportation tasks with the 
forklift model. Put the model together as is described in the assembly 
instructions. Then, use the interface test to check if the components all 
work properly.

Task 1: Up and Down (Level 3)

Write a subprogram for each of the functions "raise" and "lower."•	

Since, when the forklift is moving, the fork is not to be too far up or down, you need a subprogram "travel •	
position."

Programing Tips

For "raise,” the fork is to be moved up (motor M3 rotates counterclockwise) until the upper limit switch, I4, is •	
activated.

For "lower,” the fork is to be moved downward (motor M3 rotates clockwise) until the gearbox on the lower limit •	
switch, I3, is passed and the switch is open. For this purpose, you are to use a "wait-for" element and set it to  
"1 -> 0 (falling)."

For the "travel position" the fork is to be moved upward until the fork is just above the lower limit switch.•	

As always, there is a suggestion from us for the solution for the task.•	

Now that the mechanics are working quite well, we also want to use them. Well, a forklift is supposed to transport 
things and not just move its fork.

Task 2: From "A" to "B" (Level 3)

The course 2a for the forklift is in the construction set. It is to start from the start position, pick up a pallet, •	
which is on field "A,” transport it on the trail to field "B" and drop it off there.

Programing Tips

Program the forklift so that when the trail ends it always picks up or drops off the pallet. Use a subprogram for •	
each of these two actions.

Let the forklift move slowly so that it does not unintentionally lose the trail in any case. Otherwise, it thinks that it •	
has reached the end and must pick up or drop off the pallet.

Our suggested solution:•	
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Task 3: Detecting Junctions

Now it is getting exciting. The forklift is to detect a junction. For this purpose, use course 2b.

The forklift starts at its starting position. It is to move to field "A,” pick up the pallet there and transport it to •	
field "B.” Then, it is to move back to its starting position. When it is following the trail, its headlights are to be 
turned on. If it rotates or moves backwards, the red indicator light is to be turned on.

Programing Tips

The forklift can detect the interruption of the trail as a junction. When it reaches this point, you can decide how •	
it is to move further. It can move straight ahead until it finds the trail, turn left and when doing this search for the 
trail or turn right until it finds the trail again. Create a subprogram for each of the three cases.

In order to find the trail again after turning left or right, the robot must first move a bit straight ahead. Otherwise, •	
it will rotate and pass by the trail.

If you lose the trail when programing, just take a look at our suggestion:•	

Task 4: Transporting without an End

Expand the program from task 3 so that the forklift takes a short break after it returns to its starting position •	
and then picks up the pallet from field "B" and brings it back to "A" and then moves to the starting position. 
Now, the forklift is to continually repeat the entire sequence like on an assembly line.

Programing Tips

Generate an endless loop by making a line from the last program item to the start of the program.•	

Even if this task certainly presents no problem for you, here is our suggested solution:•	
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If it doesn’t work right away . . .

. . . then this is due to a simple reason in most cases. But, this is not always easy to find.  
That's why, we want to give you some information here about possible sources of  
errors.

Interface Test
Once again here the advice: Check the functioning of the individual compo-
nents with the help of the interface test in ROBO Pro.

Cables and Wiring
If an electrical component does not work at all, check the cable, with which you connected it to the ROBO TX  
Controller. To do this, connect the cable with the rechargeable battery and a bulb. If the bulb lights up then the cable 
should be okay.

Also, incorrectly installed plugs, for example, a green plug on a red cable, can be an error source.

Also check that "+" and "-" are correctly connected. For this purpose, compare your model with the pictures in the 
assembly instructions.

Loose Connection
A component, which works sometimes and doesn't work at other times, probably has a loose connection some-
where in the wiring for the component.

The most frequent causes for this are:

Loose Plugs•	

When the plugs for the cables are too loose, meaning are wobbly in the jack sockets, then they do not have suf-
ficient contact. In this case, you can use a screwdriver to carefully bend the contact springs at the front on the 
plugs concerned apart. Just a bit, so that the plugs are firmly seated in the jack sockets when you plug them in.

Poor Contact between Cable and Plug•	

Also check the contact between the stripped cable ends in the plug and the plug itself. It may possibly be suf-
ficient to tighten the screws in the plug a bit more.

Short Circuits
You have a short circuit when a positive and negative connection are touching each other. Both the rechargeable 
battery and the ROBO TX Controller have a fuse built in so that they are not damaged by a short circuit. They simply 
switch off the power supply for a while. However, your model will naturally not work anymore either.

The cause for a short circuit can be either a mistake in the wiring or screws, which have not been tightened enough, 
in the plugs. They can touch each other when the plugs are plugged in correspondingly and thus cause a short 
circuit. That's why you should always completely screw in the screws and plug in the plugs so that the screws cannot 
touch each other.

Power Supply
Short interruptions or motors, which run slow, indicate in most cases a discharged rechargeable battery. In this case, 
you should charge the rechargeable battery with the enclosed battery charger. When the red LED stops blinking on 
the battery charger and remains steady then the rechargeable battery is fully charged.

Errors in the Program
Even if no one likes to admit it: Everyone makes mistakes. And especially with more complex programs, an error can 
creep in quite quickly.

So, when you have checked everything on your model yourself and have eliminated all errors and your model doesn't 
do what you want it to do in spite of this then you should also check your program. Go through it piece by piece and 
check to see if you can find the error.

In the online mode, meaning when the ROBO TX Controller is connected with the PC, you can also follow the pro-
gram on the screen while it is running. The particular active program item is highlighted so that you can always see 
the point where the program is and where the error occurs.
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The Last Sources of Help
If in spite of all this, you have not found the error, there are still two possibilities to obtain help:

E-mail Help•	

You can send us an e-mail at fischertechnik and describe your problem to us. 
The e-mail address is info@fischertechnik.de.

Public Help•	

You can also visit us in the Internet at http://www.fischertechnik.de. There is a forum there, among other things, 
where you can certainly find help. In addition, you can also become a member of the fischertechnik Fan Club at 
no charge.

And what else is there to do?

Was that everything? No, of course not. The experiments and models, with which you have become familiar in this 
booklet and have tried out, are only the beginning. So to speak your "first attempts to walk" in the gigantic and excit-
ing theme of "computing."

What we have shown you here is only a tiny part of the possibilities, which you have with the ROBO TX Controller 
and the fischertechnik components. And now it is your turn. You can give your fantasy free rein and simply build 
what you feel like.

If you don't have any idea for your own complete model then just take a look at the models in this booklet. Perhaps 
something will occur to you about what you would do differently for a model. Or you can change the function of a 
model.

For example, you could attach a pen to the forklift instead of the fork and then raise it and lower it and use it to draw 
on a big piece of paper when the robot moves across it. You can then not only move in figures, but also draw them. 
And so the forklift has been turned into a drawing machine.

And if friends of yours also have a ROBO TX Controller then it will be even more interesting. This is because, using 
the Bluetooth interface, not only your PC can communicate with the ROBO TX Controller, but several controllers can 
communicate with each other. Then, for example, all of you could program two robots, which react to one another. 
Or dance with each other. In chapter 7 of the ROBO Pro online help, you will find some interesting information on 
this topic.

Does your computer have a Bluetooth interface? If so, then you can connect the ROBO TX Controller with the com-
puter using Bluetooth instead of a USB cable. If not, then you can buy yourself a USB Bluetooth stick and use this 
to connect the ROBO TX Controller without a cable with your PC. You can 
read how to do this in the instruction manual for the ROBO TX Controller 
and at http://www.fischertechnik.de.

So, what are you waiting for? Get started! Invent and experi-
ment! And don't be bothered by little setbacks. Patience and 
perseverance are primary factors for experimenting. The 
reward after this is a functioning model.

We hope you have lots of fun trying out your own ideas.

fischertechnik GmbH ⋅ Weinhalde 14–18 ⋅ D-72178 Waldachtal
Tel.: +49 7443 12 4369 ⋅ Fax.: +49 7443 12 4591 ⋅ E-Mail: info@fischertechnik.de ⋅ http://www.fischertechnik.de

Illustrations: Bernd Skoda design ⋅ Layout: Kurt Wandelt GmbH
08/2009 ⋅ Created in Germany ⋅ Technische Änderungen vorbehalten ⋅ Subject to technical modification




