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Abstract 
 
This project was raised by Mattias Runevad and Alexander Kjellin, students at 
Halmstad University who previously had worked with the project in an earlier stage. 
Mattias and Alexander had been contacted by Boris Duran, lecturer at Skövde 
University and owner of the project. 
 
The goal of this thesis is to present an idea for a simulator with a gyroscopic design 
and a software design. This prototype will be used to present an idea for future 
investors since the full scale model will be both immense in price and size. 
 
The prototype will be controlled by a joystick/controller that interacts with 
software on a PC, this software will send parameters to the microcontrollers that is 
steering the motors and the prototype. 
 
The long term goal of this project is to build and present a full scale simulator. The 
use of a gyroscopic simulator could be practical in all kinds of simulators; car, boat 
or aircraft. You could easily see use of the gyroscope in aircraft simulations where 
you should have unlimited rotation in XYZ-axes to correctly simulate the rotation of 
an aircraft. 
 
To succeed with a thesis project it is important to choose viable methods. The 
methods that include testing of stepper motor libraries, different design solutions 
for the prototype are vital to getting a good result and experience for the 
continuation in development of the prototype and final product. 
 
The result is a product of the methods tested throughout the thesis. With the 
methods the project group made a working prototype with a GUI that you can steer 
with a controller.  
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1 Introduction 

Today in the world of simulation there is a vast number of arcades and 
entertainment devices who uses physical simulators. The drive for simulating a real 
life scenario has for a long time been of big interest. However, using a simulator for 
training is not as common as the use of simulators for pure entertainment purposes. 

Even by the time of world war one you could sit on a wooden mechanical horse [1] 
that simulates real life riding. The advantage of physical simulation for training 
purposes is that one can simulate the effect that the real-life scenario will have on 
the human body. For instance; simulating a ride in an aircraft can show how the G-
forces affect different individuals. Another advantage is that simulation will most 
probably be used in a safe area where the trainee won’t be putting himself/herself 
in harm. 

1.1 Background 

Mattias Runevad and Alexander Kjellin, students at the Electronics and 
Mechatronics program at Halmstad University had worked with this project in an 
earlier stage. They were presented the project by Boris Duran, lecturer at Skövde 
University and a former student at the embedded systems master program at 
Halmstad University. Boris Duran had this idea and presented it to Hans-Erik 
Eldemark with the intention of letting students at Halmstad University work with 
his idea as a thesis. 

After Mattias Runevad and Alexander Kjellin were finished with the first stage of the 
project they presented the idea to the current project group to continue with the 
project to a second stage. 

As the project was handed over to the current project group, the prototype was 
limited in its function. The prototype was enabled to move freely in only two 
dimensions instead of the three dimensions that are intended for the final product 
[2]. In addition there was no dimensional motor steering to enable different speeds 
nor was there a software solution in terms of a user interface. 

1.2 Purpose 

The purpose of this thesis is to present an idea for a full scale motion simulator 
platform that rotates 360 degrees in all axes. Since the full scale simulator is 
expensive to develop it requires investors to fund the project. It is also required an 
idea for patent purposes. This idea will make it easier to present the final product 
for both investors and patent lawyers. 

This idea will in the extent possible also try to implement solutions suitable for the 
full scale simulator.  



 

 

The full scale motion simulator can be used for mainly two different purposes; 
training and entertainment. In the training aspect the motion simulator could be 
used in flight training. Since an aircraft can be controlled to pitch, yaw and roll the 
simulator would be a perfect complement to a real life flying experience. 

In entertainment purposes the simulator could be used for simulating roller 
coasters, racing games and all other types of simulation environments where the 
user sits in a mechanic construction. 

1.3 Goal 

The goal is to build a gyroscope that can rotate 360 degrees in all dimensions and 
control it through a suitable software-GUI with a joystick. 

1.4 Problem formulation 

The project at hand is to design and implement a small scale prototype to show an 
idea of how the full scale motion simulator could be implemented and constructed. 

To do so it is required to make a prototype that rotates 360 degrees in all axes based 
on software which is controlled by some joystick. To come up with a possible 
solution for this prototype, the project group has to make choices that concerns 
hardware and software. These choices are based upon questions that have to be 
answered to come up with the best solution. 

Since the project has gone through a previous phase [2] which largely focused on 
how to control the hardware the project group had to decide what could be reused 
and what improvements had to be made to complete a suitable visualization of the 
final product. 

The questions that have to be answered throughout the project are: 

 Can the solutions made in the previous stage be used or is it required to 
modify these? 

 Can the solutions chosen for the prototype be a viable solution for the final 
product? 

 What software solution is viable for steering of the prototype and is this 
solution viable for the final product? 

1.5 Time frame 

In the starting phase of the project an estimated time-schedule was made (annex 1). 
This schedule was revised at halfway through of the project (annex 1). 



 

 

1.6 Budget 

Since the idea was to use the previous model the original thought was to buy only a 
controller and a slip ring. The estimated budget was to be 500 kr. 

However, the estimated budget had to be revised since a new model had to be built. 
This made the total cost 6610 kr. (Annex 2) 

1.7 Restrictions 

 This project will not build a full scale model. 

 Only limited market analysis will be made. 

 The project will only include a software solution for windows 

 There will be no calculations on the interacting forces on the full scale model, 
since this was done in the previous stage [2]. 



 

 



 

 

2 A pre study 

2.1 Introduction 

The product that Boris Duran wants to develop is both big and expensive. To fund a 
project of this size you need investors, and to get investors you have to present an 
idea. This is where this thesis project has its beginning. Under this heading the pre-
study to the thesis will be presented. 

2.2 What has been done 

As said previously the project has gone through a previous phase [2] where a 
solution for a prototype (picture 1) has been made. This solution was limited to its 
function in the sense that only two out of three axes were able to rotate and also that 
the use of only one Arduino just made it 
possible for the model to rotate the axes in 
individual speeds since there is no possibility 
for multi-threading. 

The previous thesis project was therefore 
divided to two different cases, one which the 
prototype was initiated and one where a 
mechanical study of the full scale motion 
simulator was made. 

This led to that the construction of a working 
prototype had to be split up to several parts 
where the first part was the thesis that Mattias 

Runevad and Alexander Kjellin made. 

2.3 State of the art 

2.3.1 Introduction 

The report made by Mattias Runevad and Alexander Kjellin [2] largely focused on 
hardware and the mechanical solutions. To get a greater insight of how to solve a 
problem of this sort there is a need to study the market and the solutions made for 
other simulators. This makes it interesting to see how the motion simulators on the 
market work from a software point of view. 

Since the software has to interact directly with the motion simulator to exactly 
match what displays on the screen you need go into the engine which steers the 
physics. So how does these simulators solve this problem? 

Picture 1; prototype made by Mattias 
Runevad and Alexander Kjellin 



 

 

2.3.2 Existing simulators 

The Racing Simulator Motion Pro 2 [3] is a computer driven car simulator. There is 
little information about the software but the website indicates software developed 
by the corporation. The website specifies that: “Contact us today for additional 
information and to speak with your personal representative about the process for 
creating your own Motion Pro II”. 

VFlight 2000 [4] is a flight simulator that supports all MS Combat simulation and 
flight simulation. This software uses a structure which allows users to modify 
almost every aspect of the game. You could almost see these games as open source 
softwares since many of the files included in the game can be manipulated to suit 
your needs. 

The Viper [5] is a project made by high school students from Marin, Oakland and San 
Francisco. This simulator rotates 360 degrees in a roll and pitch motion. This 
simulator uses software called FlightGear. FlightGear is an open source flight 
simulator developed by volunteers from around the world. 

Dreamflyer [6] is a flight motion simulator developed by FMS Flight Motion 
Simulator Inc. This simulator uses a software technique where it does not read 
parameters from software, but instead “captures the motion based on simple 
gravitational movements of the chair initiated by the user”. 

Redbird [7] is a company which develops many types of flight simulators depending 
on your needs and how much space you have. There is no information on their 
website on what kind of software they use. But by contacting their support you were 
able to get a hold of this information. Redbird uses self-written software to steer the 
simulators they build [26]. 

Inmotion simulator [8] is an all-round simulator with the capability to simulate a 
vast number of simulators. The simulator itself has support for 10 different games. 
And they themselves states that if a game company has a game that doesn’t 
automatically provide physics, they will give them their own telemetry in which 
they can compile the game to successfully extract the physics data. 

 

 

 

 

 

 



 

 

2.4 Summary 

Table 1: Summary of the study made in the features that are included in the different 
simulators. 

 

2.5 Conclusion of background 

It seems that many of the popular simulators today either uses their own written 
software or uses some kind of open source solution to correctly mirror the events in 
the software simulator to the physical simulator. 

The simulator that stands out in this case is the Dreamflyer which uses the 
movement of the user to know which direction the motion simulator should turn. 

This study was a contributing factor for the solution of the project. 



 

 



 

 

3 Method 

The thesis was a project where a previous solution was made in both hardware and 
construction implementation [2]. When that part was done the result was that you 
could steer a gyroscope model in two axes, as opposed to the three that the 
gyroscope consists of. The problem at hand was to implement a solution for the 
steering of the inner ring in addition to the two outer rings already implemented. 
Adding to this there should also be a possibility to steer the model from a GUI 
(Graphical User Interface). 

3.1 Hardware 

The prototype made in the previous stage of the 
project was too small to be able to add a slip ring 
for transferring signals and power to the 
innermost ring. There was a need to solve this 
problem in some way, so there was a need for a 
re-design of the prototype. (picture 2) 

As said previously, for the stepper motors to 
work in a way which is satisfactory for the 
project there was a need for a microcontroller 
which could be programmed to fit the needs of 
the project. There are two types of processors 
that were under consideration for this purpose; 
the AVR and the PIC. 

AVR [9] is a cheap processor used for example in the Arduino UNO [10]. The 
Arduino UNO is a very popular micro controller that is used by many enthusiasts all 
over the world. This means that there are a lot of libraries available on the internet 
and also a large amount of different shields that is developed for the Arduino UNO. 

The problem with the Arduino UNO is that there is no proper way of multithreading 
[11], and since the project requires that three motors runs simultaneously, a 
problem had to be solved. To solve this problem you could use three Arduino UNO’s 
where each Arduino UNO controls its own stepper motor. 

The PIC processor is a chip developed by Microchip [12]. These processors are 
widely used by developers in the embedded area and because of the many different 
kinds of PIC-processors available [13] there is a lot of diversity in what you can 
accomplish with these processors. 

These processors are chips that the project group has worked with before and 
therefore these are the two chips that are the ones that are considered. 

Picture 2; a thought out design of the 
prototype 



 

 

3.1.1 Motors and motor drivers 

The stepper motors used in the prototype is two SM-42BYG011-25 [14] bipolar 
stepper motors, these two controls the X and Y motion of the prototype. These were 
controlled by the Easy Driver [15] v4.4, this driver enables the stepper motor to step 
in full-, half-, quarter- and eighth step modes. Since a complete revolution in a SM-
42BYG011-25 is 200 steps, the Easy Driver can thus increase the resolution to a 
total of 1600 steps per revolution. 

As the new prototype will be some sizes bigger than the previous one, more torque 
is required. Therefore there are options either to stick with the Easy Driver v4.4 or 
upgrade to the Big Easy Driver [16]. The difference is that the Easy Driver v4.4 can 
take 750 mA while the Big Easy Driver can take currents up to 2 A. 

The innermost ring is controlled by a unipolar stepper motor called 28BYJ-48 [17], 
this motor is controlled by a K179 chip [18]. 

3.1.2 Slip rings 

To enable power and signals to the motors through a rotating medium it was 
required to use slip rings. The slip ring used in the previous prototype was not 
sufficient for the purpose so it was needed to install new slip rings on the prototype. 

The SM-42BYG011-25 motor has four cables that have to be connected and the 
28BYJ-48 has five cables that have to be connected. This means that the outermost 
slip ring has to have a minimum of nine cables and the innermost slip ring has to 
have a minimum of five cables. 

As for the new slip rings the options were to either create our own slip rings for the 
prototype or order from a manufacturer. 

3.2 Software 

The final goal of the simulator is that you should be able to play a game and reflect 
the movements in the game in the gyroscope. To make this happen there was a need 
to decide how to implement a software solution, and the project group narrowed it 
down to three possible solutions. These are listed below: 

 Modify an existing open source simulator. 

 Send parameters to the software and a Micro-processor. 

 Implement our own GUI 

Modifying open source software would be a way to get access to steer parameters 
and send them to the Gyroscope. If the case was to modify open source software it 
would mean that you don’t need to go through the work of making your own 



 

 

graphics or your own engines and that you in rather short time get a working 
product and implement more games for the Gyroscope faster. 

Sending parameters to both the game and the micro-processors has both its 
advantages and disadvantages. The advantage of using this type of solution would 
be that the solution could be very dynamic and you could easily play any game and 
maybe just specify if you are using an aircraft or a car and the gyroscope could adapt 
to the setting. The disadvantage is that you aren’t able to mirror the events in the 
game since you aren’t able to access the steer parameters in the game, for example; 
a crash would never be recognized by the gyroscope since this is an event based 
scenario. 

Writing your own simulator would be a time consuming but effective solution. This 
would also be a costly solution since you need a lot of competence in different areas 
such as level design, 3d designers and software programmers. Writing your own 
game would however lead to highly customizable code to fit the gyroscope. 

Table 2; A summation of advantages/disadvantages with different software solutions 

3.2.1 Software solutions 

There are numerous ways to implement a software GUI, for example there is 
DirectX, OpenGL and XNA. 

DirectX [19] is a collection of APIs (application programming interfaces) developed 
by Microsoft for game programming and video. Direct3D (3D graphics) is one of the 
APIs included in the collection of DirectX and widely used in development of video 
games. Microsoft developed a version of DirectX called Managed DirectX, this 
version was compatible with the .NET Framework. Using compatible languages such 
as C++ or C# the programmers could now take advantage of the DirectX 

Software solution Advantage Disadvantage 

Modifying open source 
Pre-implemented softwares. 
Easy to configure a bunch of 
softwares fast. 

Limited amount of open 
source softwares available 

Making an own simulator 
Highly customizable for the 
Gyroscope. 

Time consuming and costly. 

Sending steer parameters to 
both micro-controller and 
gyroscope 

Dynamic solution, can be 
implemented to a simulator 
by making minor changes. 

Movements and events aren't 
mirrored exactly in the 
Gyroscope. 



 

 

functionality within .NET applications. The DirectX API is free to use and the 
documentation is downloadable from Microsoft’s website. 

XNA [20] is a framework similar but not identical to Managed DirectX. The intention 
with this version is to make it easier for the game developers to integrate DirectX, 
High Level Shader Language and other tools in one package. It makes it easier to 
facilitate video game development and has an extensive framework. The XNA Game 
Studio is free and available to download for Windows.  

OpenGL [21] (Open Graphics Library) is an API made by Silicon Graphics for game 
programs. It’s a cross-language, multi-platform API for rendering 2D and 3D 
computer graphics. The API is widely used in virtual reality, video games and flight 
simulations. OpenGL is a language-independent and platform-independent API, but 
it provides no APIs related to input, audio or windowing since it’s strictly concerned 
with rendering. 

Table 3 Comparison between softwares 

API Advantage Disadvantage 

DirectX 
Big collection of API, 
which all are free 

Lack of platfom-
indenpendence 

XNA 
Easy to use for game 
development  

Bound to Microsoft 
platform 

OpenGL 

Language-
independent and 
platform-
independent 

Only deals with 
rendering graphics 

 

3.2.2 Software for motor steering 

To steer the motors in the desired speed and direction there is a need for software 
implementation of the micro controllers.  

As previously stated the Arduino has libraries made for steering stepper motors on 
the prototype. These libraries have functions for setting speeds and directions of a 
motor. The previous prototype used a library called AccelStepper [22] to control the 
stepper motors. This library is well-documented and very easy to use. If the project 
were to use the Arduino one of the choices that had to be made was if the project 
was to use the AccelStepper library or to make an own implementation.  



 

 

The benefit of using the AccelStepper-stepper library is that the library is very much 
plug-and-play. You set a speed and a direction and the stepper motor starts to 
rotate. 

The benefit of making an own implementation is 
that you can use the implementation and tweak it 
to be dynamic in the regards that suits your 
needs. As an example you could make an 
implementation that you could put in either a PIC 
or an AVR processor and only make minor 
tweaks. 

To control the motors in the direction and speed 
that the user desires there is a need for some type 
of joystick. The solutions possible were to directly 
interface the controller with a “master”-controller or to control the motors through 
interfacing with a GUI on the computer. Picture 3 is an example of having a 
controller interface directly with a “master”-controller  

Picture 3; A PS3 contoller and an 
Arduino with a USB-shield and 
Bluetooth dongle for communication 
between the controller and Arduino. 



 

 

  



 

 

4 Results 

4.1 Introduction 

This part of the report will deal with the results of the chosen solutions for the 
project. 

4.2 Hardware 

The CAD drawings in the method (annex 4) were made for two different design 
solutions. 

The prototype was made in a way so 
it was resting on one balancing point 
which was put at the bottom of the 
prototype. Since the maximal rotation 
speed can make the prototype exceed 
its central balancing point and fall 
over, the bottom plate where the 
motor for the outer ring is mounted 
was made very heavy and wide. See 
picture 4. 

A change made to the prototype was 

the size. To get the slip rings to fit it 
was required to expand the rings and 
increase the distance between the outermost 
ring and the middle ring. 

A PCB layout was made to use as few cables as 
possible (Annex 3). To make the PCB layout it 
was required to do a CAD drawing and take it 
to the electrical workshop to cut out the PCB 
circuit board (Picture 5) 

4.2.1 Slip rings 

The slip rings used in the prototype are 
SRH1254-6 [23] and SRH1254-12 [23], these slip rings were ordered from PenLink 
AB. The last two numbers stands for how many transfer rings there is in the slip 
ring. The one with 12 rings is used to transfer signals and power to one of the 
bipolar stepper motors and the other slip ring. The slip ring with 6 rings only 
transfers the power and signals to the unipolar stepper motor which controls the 
innermost ring. 

Picture 4; The final prototype 

Picture 5; the motor steering system 
with three Arduinos and three motor 
drivers on a PCB board. 



 

 

4.2.2 Micro controller 

As for the debate whether to have a PIC-processor or an Arduino UNO the decision 
was to use the Arduino. Since the Arduino is a widely used unit and there also are a 
lot of different shields to combine with the Arduino it was the most convenient 
solution. This fact with the addition to the AccelStepper library which was initially 
the thought out solution contributed to the choice of the Arduino UNO. 

However, it was later decided not to use the AccelStepper library but to use a self-
implemented solution. This decision was based on the fact that there would be a big 
gap in knowledge about the steering and configuration of the motors if a “plug-and-
play” solution was to be used.  

4.3 Software 

For this project the XNA framework 
is used since it simplified much of 
the work that had to be done. For 
instance XNA has built-in support 
for the XBOX 360 controller which 
saved a lot of time-consuming 
programming. This function with 
the addition that .NET has extensive 
support for communication via 
COM-ports [24] made the choice of 
using the XNA-framework quite 
easy. 

The 3D-model used comes from a tutorial accessible on the internet [27], this 
simplified many things since neither member of the project group had knowledge 
about 3d-modelling for XNA. See picture 6 for the result of the GUI. 

The solution chosen was, as briefly mentioned above, to steer the prototype by 
interfacing an XBOX-controller with a GUI, rotating a 3D-model and send the 
parameters based on the controller’s values to the Arduinos controlling the motors.  

As the user manipulates a joystick, the XBOX controller will send a value depending 
on how far the joystick is pulled in a direction, and the analogue sticks send a value 
between -1 to 1 [25]. These values are mapped to six different speed intervals. 
These speed intervals also correspond to a value that is used to control the speed of 
the stepper motors. This value is sent through a COM-port on the PC through a USB-
hub to its corresponding Arduino unit. The value that is sent to the Arduino is a 
value that is fed in to the Arduino’s compare value register. 

By changing the compare value you can set how often interrupts in the Arduino 
occur. These interrupts are implemented so that every second interrupt generates a 

Picture 6; The GUI implemented 



 

 

step and thus makes the stepper motor take a step. The faster you go in to the 
interrupt, the faster the stepper motor will step. 

4.4 Conclusion of results 

The system works in a way so that input comes from the controller and output is the 
movement of the GUI and the prototype. Below is a function figure of the system 
(picture 7) 

 

Picture 7; a function figure of the system 

 
The speed of the stepper motor was decided by how fast the interrupts occur, to get 
this value you use an equation that looks like: 
 

(
                   

                                  
)                    

 
To see a full table of interrupt values and code for steering of the motors, please see 
annex 5. 
 
Here’s a table of the goal given at the start and the results at the end.  

 

Table 4 a summation of the completion of the goals 

Below you can see a picture of the gyroscope hooked up to the micro controller 
system. (picture 8): 



 

 

 

Picture 8; The gyroscope connected to the micro controllers 

  



 

 

5 Discussion 

As the project went forward some of the problems could definitely have been solved 
differently. For instance there was a problem with the torque of the motors causing 
the original prototype to be remade. This is something that could have been 
prevented if calculations on the prototype had been made previously. If calculations 
had been made the time spent on making the first prototype could have been spent 
on making it correctly from the start. Or maybe a new motor could have been 
ordered to better suit the design choice. 

Also, since the software that was implemented in the Arduino was strict C-code, a 
PIC-processor with the capacity to multi-thread would have been a better solution. 
Not because of performance, but with the convenience of saving space and 
components. 

5.1 Sustainable development 

If the prototype were to become a real product it would as discussed before enable 
to train pilots and make simulation in a controlled environment. This means that 
you don’t need to fuel up an aircraft and train different motions (pitch, yaw, roll), 
enabling pilots to do this inside will save environmental costs. 

5.2 Prototype vs. final product 

Part of the project was to see if our implementation in the prototype is viable for a 
final product. This however isn’t something that can be tested but only discussed. 
The main differences in the prototype versus the final product would be the motors 
used and the GUI. 

The motors used, based on the study made by Mattias Runevad and Alexander 
Kjellin would be to use Servo-motors [2] instead of the stepper motors used in the 
prototype. 

The software used would most probably be the use of modified open source 
software. The software solution used in the prototype is a small GUI application 
made in XNA. 

Conclusively you could say that the much of the software implementation for the 
prototype could be used for a final product depending on what type of hardware 
that is used. If it were that the hardware on a final product matches the type of 
hardware used on the prototype you could use the implementation made for the 
prototype. However, if the solution for the final product were to use for example 
servo motors, the software implementation would be useless. 

The design of the gyroscope is on the other hand a very viable solution for the final 
product and could be used for this purpose. 



 

 

5.3 Personal thoughts 

We are very happy with the outcome of the project. As we received the project from 
Mattias Runevad and Alexander Kjellin we saw it as a perfect opportunity to 
combine mechatronics and computer engineering. We have always had free hands 
with the project and have had no interference from persons outside the project what 
so ever. The discussions about solutions have for the most part been within the 
group and we have also had discussions with Boris Duran so that he knows that we 
are on the right track. 

We have also had many discussions with Nicholas Wickström as we had meetings 
every Monday and this has been very useful since he could point us in the right 
direction when we started to think in ways that differed from the original goal. 

Something that we have had problems with is that we have tried for the best to 
make solutions that would be viable for a final product. It has been hard since the 
final product is so much bigger. There is a possibility that you could code the project 
to be more dynamic so that you could use this in the implementation for the final 
product. This however hasn’t been done because of the limit in time-frame. 

There are always things that you would improve if you would have the chance to do 
the project all over again. Small things like starting on this thesis report in time so it 
doesn’t take so much time from the ending phase is one of these things. 

But all in all, the project in our eyes was a success and we are happy to leave the 
thesis behind us and be proud with of result that came out in the end. 
  



 

 

  



 

 

6 Conclusion 

At the beginning of the project the problem formulation was to make a prototype 
which rotates 360 degrees in all axes and implement a software solution to depict 
an idea for the final product. 

The goal was to: “Build a gyroscope that can rotate 360 degrees in all dimensions 
and control it through a suitable software-GUI with some type of joystick”. After five 
months of development this goal has been achieved. 

There was also a problem formulation where we had a couple of questions that the 
project group has had in the back of the head throughout the entire project. These 
questions and the goal have been summed up and are answered below. 

The first question was if the previous prototype could be used, and in the end almost 
nothing from the previous prototype was used except the motors and one of the 
stepper drivers. Since the slip rings were so much bigger than the one that had been 
used previously it was necessary to build a new model and the new model required 
more power for the motors to be able to rotate the gyroscope which required new 
motor drivers. 

The second question was if the solutions made for the prototype be applicable to the 
final product. This is a hard question to answer; much of the development made on 
the prototype could actually be used for a final product. However the solution made 
for the prototype is developed for stepper motors and the most probable type of 
motor that would be used in a final product would be a more powerful servo motor 
because of its ability to feedback values of position. 
From a software point of view the GUI-software for the prototype is very basic and 
would most certainly not be something to use in a final product. 
The design of the prototype however is something that very much indeed could be 
used for a final product. 

The last question was what software solution that was viable for steering the 
prototype. The answer as presented before was by controlling how fast interrupts 
occur and in these interrupts send step signals.  

Part of the purpose was to provide a unique solution for making the gyroscope 
rotate in 360 degrees in all axes, below you can see a summary of how the prototype 
stands against the simulators discussed in “state of the art”. 



 

 

 

Table 5; overview of simulators with The Human Gyroscope in comparison 

The table shows if the different simulators in “state of the art” have enabled the 
attributes listed. As you can see The Human Gyroscope stands well against the other 
simulators as it makes it possible to apply all attributes on the Gyroscope. 

This shows that The Human Gyroscope provides an unique overall solution. 

6.1 Experiences 

From the different tests made in the project it is concluded that motors are to be 
over dimensioned versus the forces calculated for the model, since the forces in the 
model when spinning are quite big.  

6.2 Going forward with the project 

The project leaves room for many tweaks and improvements. Since this work only is 
made for a prototype it means that a real, full scale model is left to be done. 

As for further development of the prototype the software aspect is yet to be 
improved, for instance you could try to implement open source software to interact 
with the gyroscope. 

As for the hardware components used it would be a good idea to change the motors 
to something more powerful to steer the prototype. The way the motors work now 
does not enable to make a sudden change of direction without the motor sliding. 
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Time schedule 

 

First time schedule 

 

 

Second time schedule 

  



 

 

 

Annex 2 

Costs 

 

 

This was the final costs on the project 
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Circuit board 

 

 

PCB-layout 

 

Schematic 
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CAD drawings 
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Middlering 
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Support for the outerring 

 

 

Axis for the outer slipring 

  



 

 

 

Axis between the outer and middle ring 

 

 

 

Axis for the motor rotating the middlering 



 

 

 

Axis between middle and innerring 

 

 

Axis for the motor rotating the innerring 
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