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My name is Daniël Alwyn Gouws, better known as Danie. I am 19 years old and currently enrolled as a 

first year Electronic Engineering student at Stellenbosch University. I am passionate about Mathematics, 

Physics and Electronics and enjoy jogging and reading as a means of relaxation and maintaining a work-

life balance. 

I grew up in Hermanus and attended both primary and high school in this quiet coastal town. I 

matriculated from Hermanus High in 2020 with physical science, engineering, graphics and design 

(EDG), accounting, mathematics, advanced programme maths, English and Afrikaans first language. My 

favourite subjects were mathematics, physical science and EGD. I got involved in tutoring as part of the 

Presidential Awards programme and tried to support and encourage fellow students struggling with these 

subjects. During my school career I tried to participate in as many Olympiads and similar competitions as 

possible to develop a strong set of problem-solving skills. 

Around the end of my grade 11 year and through various rounds, I qualified to take part in the 

International Physics Olympiad (IPHO) of June 2020 as part of the SA team. I received a textbook of 

intimidating proportions − consisting of mostly first-year physics − to work through on my own. I spent the 

majority of my grade 11 December holiday toiling through the syllabus and trying to understand the 

applicable material. Sadly, the event was cancelled due to the unforeseen pandemic. However, I do not 

consider the time and effort spent as wasted, but rather as an investment that has and continues to pay 

worthwhile dividends. 

I had the opportunity to participate in the Annual SA National Mathematics Teams Competition organised 

by the South-African Mathematics Foundation during 2020. Our team was placed first in the 

interprovincial competition. I reached the final round of the singles Mathematics Olympiad during the 

same year. 

My parents and younger brother are still in Hermanus and I enjoy spending my weekends and holidays 

with them. We have two pet Schnauzers that help to lighten the mood during stressful times. During the 

warm summer holidays I love bodyboarding and jogging with my dad. We spend a lot of time on various 

electronics projects in his workshop which provides an irresistible distraction when I am at home and 

need to study as well. 

From a young age I have had an interest in science and especially mathematics. This is largely due to the 

fact that my father also has a great love for science and mathematics and works in a related field. He 

exposed me to mathematics and physics-related concepts and encouraged me to learn as much as 

possible about the field. I attended numerous electronics workshops at the South African National Space 

Agency where my father is employed and got to assemble a large number of small electronics kits over 

the years. Needless to say I became fairly familiar with a soldering iron at an early age, regardless of 

many blisters acquired through inexperience. 

During the long holiday before my grade 11 year, my father introduced me to Arduino. This was the 

starting point for much that has happened since. Shortly put, Arduino is a company that aims to create an 

easy way for people to become involved in electronics and coding by developing a general-purpose 

microcontroller, which can easily be integrated with a huge variety of sensors and actuators to do 

anything from build a robot to automating your home irrigation system. 

After repeated hit-and-miss attempts during previous years, he told me he had a project which I might be 

interested in. As I didn’t have enough to keep me busy, I was intrigued. It involved building a 2-wheeled, 

self-balancing, remote controlled robot which resembled a rectangular box on wheels. It worked by using 



a gyro and accelerometer to measure its orientation. The information would then be filtered and 

processed by the Arduino microcontroller. 

Using that input as well as a signal from the remote it would constantly turn the stepper motors to prevent 

itself from falling as well as to move or turn as requested by the remote. It was based on the classical 

problem of stabilising an upside-down pendulum. The project was published by a hobbyist from the 

Netherlands, Joop Brokking. This included the components required, instructions for assembly, as well as 

the code required to program the microcontroller. I started building as soon as most of our components 

arrived. 

Since I had very little prior experience with such a prototyping project and not much knowledge of how the 

components or the code worked, I struggled. Luckily my father has expertise in this field (mostly due to 

his own struggles!) and could help and motivate me when I was tempted to give up. After about two 

weeks, two fried components, some tears, doubts that it would ever work and some late nights, it was 

finally up and running - albeit somewhat intermittently. We continued to repair the robot when it broke and 

played with it for quite a while. The plan was to try to develop the robot into a kit which could be sold 

commercially. In the process I learnt about the subject and became increasingly fascinated by it. This is 

partly due the fact that our robot, similar to most projects and real applications, combined dozens of 

components and concepts each of which had to be learnt and understood individually in order to 

understand how the system as a whole worked and why it sometimes failed to do so! These topics 

included the use of digital sensors, filtering and sensor fusion, communication protocols, a PID controller, 

RF transceiver modules as well as the basics of writing c++ code in the Arduino IDE (Integrated 

Development Environment). 

During the process of turning the mess of wires in a wooden box into something a bit neater, I became 

familiar with Autodesk Eagle which could be used to design a more formal printed circuit board (PCB) to 

hold the components and decrease construction time when building a new prototype. My father, who is an 

avid CNC (Computer Numeric Control) operator, designed and machined a case out of carbon fibre and 

g-10 plastic. I realised that building something that is operational is one thing, but developing it into a 

marketable kit for assembly by the prospective uninitiated hobbyist to provide a pleasant and educational 

experience is an entirely different matter! Eventually we had a product which was fairly reliable and which 

could be assembled according to a set of instructions we had written. However, it still had substantial 

issues that were difficult to resolve. I decided to see it as a learning experience and move on. 

Around the beginning of my matric year, I became intrigued by another project developed by the same 

hobbyist who described the construction of a quadcopter. It required a generic, commercially available 

frame, motors and speed controllers as a base. A control system would stabilise the quadcopter and 

control its movement as requested by the remote control. It was based on another, more powerful 

microcontroller, the stm32 but implemented a system similar to that of the balancing robot to measure its 

orientation and correct errors to maintain its stability. 

After we had imported the necessary parts, I started construction. Due to greater experience and 

increased knowledge this prototype was easier to assemble and neater than the first version of the 

balancing robot. We did however experience difficulties related to our use of inferior battery packs, which 

did not provide sufficient power to support the quadcopter. Many propellers were also shattered while 

learning to fly it. 

Later we decided to attempt to build the upgraded version which incorporated additional sensors including 

a GPS, compass and altimeter to help the quadcopter determine its absolute position and orientation and 

to maintain it without additional human input. This added a degree of autonomy to it. During this process I 

attempted to learn as much as possible about the individual sensors to understand what information they 

supplied and how it was used to maintain stable flight. This was also required to solve problems that 

arose. 



Eventually we managed to get most of its functions working. Once again, I had learnt much about 

electronic systems and how they operate. 

Near the end of matric we acquired a relatively low-cost 3d-printer to play with and to determine if the 

technology could make a useful addition to the workshop. After significant but very educational frustration 

related to the construction and quality of the printer, we opted to replace it with a higher quality, and well-

known PRUSA mk3s desktop 3d-printer. We found it very useful for the fabrication of small, low strength 

parts which would otherwise have to be imported. This could take between three and five weeks. 

Additionally, a printer creates the opportunity for “rapid prototyping”, where an idea for a part can quickly 

be turned into a 3d-model via CAD software and then 3D-printed. This substantially reduces the time from 

idea to tangible product as opposed to traditional machining methods (which we did have access to). It 

produced very neat, high quality parts which could be used to create the hardware components for many 

of our electronics projects. 

Sometime later I became interested in radio controlled planes and how to adapt the concepts found in the 

quadcopter control system to something suitable to a fixed wing design. It was difficult to build something 

which could fly reliably and many prototypes were destroyed despite numerous plans available online. 

Our success rate improved with the addition of foam board and a method for launching planes at speed. 

Eventually I added a homemade Arduino based controller with a gyro which significantly improved 

stability and flight times. Its implementation was much easier than learning and applying the basics of 

aerodynamic stability and lift. The 3d-printer was also used to manufacture many of the finer fittings and 

parts required. 

I would like to continue to learn about the topics I have been introduced to through these projects related 

to the field of electronics and robotics. I would also like to one day apply the skills, practical experience 

and interest I have gained throughout the last few years and embark on a satisfying and stimulating 

career. Consequently, I have chosen to study a degree in Electrical and Electronic Engineering at 

Stellenbosch University. 

 


