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#FHWSPodcast 
A chess-playing robotic arm – Tim Selig (student) and Prof. Dr. Oliver 
Bletz-Siebert 
 

 

 
 

 
 

 

 

 

 

Introductory text: In this day and age almost everyone knows how to play chess. But 
what can you do if you don’t have anyone to play with? Tim Selig, who holds a bach-
elor’s degree in Industrial Mathematics and is now a master’s student in Applied 
Mathematics and Physics, has come up with a solution. As part of his project work, 
he developed a chess programme known as ChessRoberta that controls a robotic 
arm. His work was supervised by Prof. Dr. Oliver Bletz-Siebert (mathematics). In our 
interview, they talk about what ChessRoberta can do, why the theoretical insights 
from Mr. Selig’s course of studies were highly applicable here, and what role artifi-
cial intelligence can play in this area in future. 

We hope you enjoy our #FHWSPodcast! 

W = Alicia Weigel 
S = Tim Selig 
B = Prof. Dr. Oliver Bletz-Siebert 

W: Hello and welcome to the FHWS podcast. Today I would like to talk with my 
two guests about chess. That is a topic that might seem fairly ordinary. A lot of peo-
ple might have played chess with a computer at some time or other. However, there 
are not many people who have sat down across from a chess-playing robotic arm. 
Except Tim Selig. He is a graduate of the bachelor’s programme in Industrial Mathe-
matics and is currently in the first semester of the master’s programme in Applied 
Mathematics and Physics at FHWS. He developed a chess programme known as 
ChessRoberta for a project that was supervised by Professor Oliver Bletz-Siebert, 
who is a professor of mathematics in Schweinfurt. Well, it’s my pleasure to welcome 
both of you here. First of all: hello to everyone. I’d like to start with the first ques-
tion for you, Mr. Selig. What is your project about? 

S: Well, the goal of the project was basically to teach a robot to play chess. 
What this involves is having the robot generate its own moves from a given posi-
tion. The robot is then expected to make these moves on a real chessboard using a 
gripper. 

W: What are the different parts of the project? I mean – what hardware compo-
nents do you have available? 

S: Well, of course we have a robot and a robot controller. There is also a client – 
basically an external PC – that the human player uses to enter moves so they can be 
sent to the robot. The robot makes my moves for me on the board and then re-
sponds with its own moves. It then waits again for me to enter a new move.  
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W: Perhaps a question for you, Mr. Bletz-Siebert. You were supervising the pro-
ject. What was the general idea behind this project – or how did it actually come 
about? 
 

 

 

 

 

 

 

 

 

 

 

B: The basic idea was to get involved in this very exciting field of robotics – es-
pecially for such an interdisciplinary degree programme like Applied Mathematics 
and Industrial Mathematics. For educational reasons, we thought it was very inter-
esting to create a project that would allow a student to work independently on the 
various components of the project on the basis of mathematics and computer sci-
ence with a technological background. 

W: When exactly did you get started with this project? I mean – how long has it 
been running until now? 

S: I started work between the beginning and middle of October. At the start of 
the semester. I completed all the main work by Christmas. Then I focussed on finish-
ing my paper and working out some remaining details. 

W: Can you tell us what the most difficult part of this project was for you? 

S: Well, I can say that the mathematical and technical aspects were relatively 
easy for me. However, the part related to computer science was a bit more difficult. 
For example, it was tough to get all the details of the client/server communication 
working properly. 

W: Where do things stand now – maybe I should ask you, Mr. Bletz-Siebert? Can 
you tell us what is happening now? 

B: Well, the robot is now able to play chess. We can communicate with the ro-
bot and it makes the desired move. Realistically, the main problem is that the robot 
is too strong – I mean the robot plays chess too well. 

W: What do you want to do so that the robot doesn’t play so well in future? 

S: Well, one idea we have is to develop our own chess engine – I mean to pro-
gramme such software. Currently, we are using an open source chess engine known 
as Stockfish that is quite strong – it’s basically unbeatable for humans. The problem 
is that there are no weaker open source chess databases – I mean chess engines. It 
would definitely be possible and feasible to train our own chess engine. We could 
train it with data sets of different sizes in order to be able to create different levels 
of difficulty. 

W: Do you plan to continue along these lines so that an AI programme of this 
type can actually be created? Maybe you can answer that question, Mr. Bletz-
Siebert. 
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B: By way of background, I should mention the following: This is a study project 
that is part of the master’s programme and it involves multiple projects – so it’s en-
tirely possible to just continue in this area with several more projects. Of course, 
that is always dependent on who is involved and what the students are interested 
in. 
 

 

 

 

 

 

 

 

 

W: So you basically did this as part of a seminar? Or was it just a research pro-
ject? 

S: It basically counts as a double lecture course, which means eight hours per 
week in one semester. And then the student is expected to work on a research pro-
ject.  

B: That is one of the features of this degree programme: It is very much project-
oriented. Basically, the students have a project every semester – or they have to 
write their master’s thesis. And that is within a relatively broad range corresponding 
to about one third of the semester. 

W: Can you tell me about how long you think it will take until you are really able 
to develop your own chess engine of this kind?  

S: Well, I think it should be possible to build a programme of this kind in a single 
semester. What it comes down to is how good the programme is. For example, 
Google has its own engine. I don’t think our engine will be able to beat Google’s. Of 
course, that is also not the goal. But it also depends on how much time we invest 
into the whole programme – and whether we have access to powerful computers 
we can use for training. If someone ends up doing this at home using their own lap-
top with only 4 GB of RAM, it might take three months to finish the training process. 

W: What does a chess engine actually have to do to calculate chess moves? 

S: Well, it’s a bit complicated to get into a question like that. In chess there is 
really a vast number of possible positions on the playing board. In fact there are so 
many positions that no computer in the world could process them all. It’s also not 
realistic to just calculate all the possibilities and look for the best one. That is where 
artificial intelligence comes into play. Algorithms are used to determine the best 
strategies to apply in certain given positions. The strategies are calculated using an 
iterative approach that is based on mathematical methods. 

W: How does the learning process work? Does it use neural networks? 

B: Yes, in principle. When working with a neural network, once the structure has 
been prepared, there are very many variables – meaning numbers – that have to be 
correctly determined for the problem statement. The problem comes down to the 
fact that there are so many variables. For the type of neural network we are talking 
about – just to give you one example – it might turn out that we have to determine 
1000 different numbers – meaning 1000 parameters or 1000 variables. That involves 
finding the 1000 numbers that represent the optimum solution to the problem or 
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problem statement. In mathematical terms, we are seeking the optimal solution in a 
vector space with 1000 dimensions. It comes down to mathematical optimization in 
order to train a neural network of this type. Once the neural network has been 
trained, for example, we can programme an application to use it. This involves inte-
grating the neural network into an application created for this purpose.  
 

 

 

 

 

 

 

 

W: So the application you’re talking about now – does that basically involve 
moving the chess pieces to another square, for example?  

B: No, what I mean is calculating the next move based on the current position. 

W: I think when someone imagines a robotic arm of this type, they might tend to 
think that only computer science is involved. Can you tell me to what extent the 
background from your bachelor’s studies – I mean Industrial Mathematics and your 
current degree programme – was helpful in this context? 

S: Industrial Mathematics involves a combination of mathematics, computer sci-
ence and technology. The technical part is clear to everyone – that is the robotic 
arm. It’s obvious that technology is being applied there. Computer science – such as 
the server/client connection – is needed to make the project work – and that in-
volves programming. Mathematics was needed, for example, to calculate the coor-
dinates so that the robot knows how it should move the arm from one position to 
another. There is also the question of how the gripper is oriented so that it is always 
parallel to the board, etc. In general, a project like this comes down to a question of 
the approach that is applied to solve certain problems. My studies were very useful 
here because I have learned a great deal about how to tackle the mathematical 
problems that come up in such a context. 

B: Yes, maybe I could sum it up like this: Industrial Mathematics is an interdisci-
plinary degree programme in Schweinfurt that brings together components of ap-
plied mathematics, technology and computer science in order to solve tangible 
problems in the field of engineering. 

W: So, you’re using a special type of robotic arm. What’s special about this ro-
botic arm? What I mean is – is there anything it is able to do that not every robotic 
arm is capable of? Maybe I will let you answer that question, Mr. Bletz-Siebert. 

B: Yes, the special feature of this robot is that it has seven joints. That means it 
has a certain degree of redundancy. In other words, I can grasp in different ways in 
different places. Of course, any time there are many possibilities, there are also 
ways to optimize the solution. We can apply methods from the field of mathemati-
cal optimization to find the best approach. What is really best is naturally depend-
ent on the type of problem: Do we want to solve the problem as fast as possible, as 
skilfully as possible, or as ergonomically as possible? That is a typical question that 
comes up in optimization. 

W: How does the robot actually play chess? Do I play against the robot or does 
the robot play against itself? 
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S: Well, the robot makes the user’s moves as well as its own moves. We decided 
to do it that way in order to avoid influences related to human errors. For example, 
when a person moves a playing piece, they don’t place it right in the middle of the 
square. However, the robot is programmed to grasp right in the middle. Problems 
could arise due to any offset from the centre. We could also solve this problem by 
connecting the robot to a camera. This would allow the robot to constantly analyse 
the playing board, see when the person has made a move and respond accordingly. 

W: So in that case it would basically be possible for someone to play directly 
with the robot? 

S: Yes. 

W: How long does a chess game of this type last on average? Does it go relatively 
quickly? What would you say? 

S: Well, it might be possible to finish a game in one minute if the player plays 
really poorly. If the player plays fairly well, however, it can easily take from 10 to 15 
minutes. It could also take a lot longer to finish a game. That depends on how long 
the player thinks about each move. 

W: Now I would like to go back to the big picture again. What are the fundamen-
tal objectives you are pursuing with this project? Could you answer that question, 
Mr. Bletz-Siebert? You were supervising the project. What were your goals? 

B: Well, the one main goal is to train the students on the basis of a project 
within an interdisciplinary field. The students are expected to create and finish a 
complete application of this type. If someone is coming from the field of mathemat-
ics, then they will probably also learn a bit more about computer science. For some-
one with more of a background in computer science, the project might involve 
learning more about the underlying mathematics. That’s what’s so exciting about 
such an interdisciplinary field like robotics. Of course, we also believe it’s especially 
important for the students to achieve a satisfactory solution at the end – meaning 
their own project – that they are able to complete. And in such a fascinating area 
like robotics, it’s also nice when there are many possibilities for follow-up projects. 

W: Yes, well, that brings me now to a follow-up question for you, Mr. Selig. How 
did the project work out for you? Did you gain any new insights? What can you tell 
us? 

S: Yes, well, the master’s programme was supposed to help me figure out a lit-
tle bit the direction I really want to go in for the future. After working on this pro-
ject, it is clear that I definitely want to include robotics in the possibilities. It’s also 
easy to imagine that I will work in this field sometime later, too. Especially the 
chance to build a chess robot was something that has been a sort of dream for me – 
and which I was now able to fulfil.  
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W: Does this chess robot project now fit into something larger? Do you think you 
will work on similar projects in future, too? I mean not just a chess robot, but per-
haps some other type of robot, Mr. Bletz-Siebert? 
 

 

 

 

 

 

 

 

 

B: Yes, there are definitely many applications that are possible in conjunction 
with this robotic arm. It might involve other games. Or actually any situation involv-
ing complex movements that are tied to a decision-making process. For example, 
there might be a production process where challenging movements or decisions are 
required in order to assemble something or take it apart or sort it out. 

W: Do you think the success you have had with this project could be applied to 
other broader areas? For example, in industry, society or nursing care – I mean 
fields where there are currently a lot of problems to solve? 

B: I think we were definitely able to gain a lot of experience here. This should 
allow us to do more complex and challenging things in future. For example, that 
might be an application where force is a problem or where a hazardous environ-
ment is involved. It is always a good thing in such cases if the robots are also capa-
ble of working autonomously and making their own decisions. To be able to do that, 
a controller is basically needed. In the case of this robotic arm, the force can be 
controlled very finely. There are just so many possibilities that come up in connec-
tion with gripping and pulling – especially in combination with other AI components 
that might be relevant in a specific application – such as voice detection, image 
recognition and so on.  

W: Mr. Selig, what can you say about that? Do you see it the same way? Or do 
you have any other comments you would like to make? 

S: Well, I can certainly imagine a number of projects in connection with this ro-
botic arm. For example – we talked about this yesterday – the robot might be capa-
ble of washing a window. In such an application, of course, we have to make sure 
the robot doesn’t exert too much force on the windowpane. The sensors used in the 
robot play a key role again. We definitely know the robot is capable of such an ap-
plication. But we would have to adapt the software and define the problem accord-
ingly. For the time being, all this robot can do is play chess. 

W: Yes, now it’s about time to wrap it all up. How satisfied are the two of you 
with ChessRoberta? 

S: I am very satisfied – and also really surprised about how much interest this 
project has generated. 

W: What about you, Mr. Bletz-Siebert? 

B: I am also very pleased. Especially from the student’s point of view as well – 
since it was possible to finish a complete application within a single semester – 
thanks to a lot of effort and commitment combined with some brainpower. Plus, the 
application naturally has plenty of follow-up potential. 
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W: Well, I think you summarized it very well. It sounds like the project definitely 
has some more moves up its sleeve – along with a chance to become better known. 
Thanks for the interview. 

B: Thank you. 

S: I enjoyed it. Thank you. 

W: I will say goodbye for now and until the next FHWS podcast. 


