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Wim van der Hoek Award 2012 recipient: Stefan Spanjer 

 

Taking the reins 
 

In 2012, Stefan Spanjer won the Wim van der Hoek Award for the design of a robotic hand. His 

graduation project at the renowned Yale University focused on controlling the fingers using 

cables. With his engineering degree in hand, he set to work on a concept for cleaning glass 

facades using a cable-controlled robot. As an entrepreneur, he now holds the reins at Kite 

Robotics. 

 
Stefan Spanjer won the Wim van der Hoek 
Award in 2012; here he shows the 
accompanying trophy.  
(Photo: Bart van Overbeeke) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stefan Spanjer (Hengelo (Ov, NL), 1988) played with technical Lego as a child and came into contact 

with technology frequently on his parents’ farm. In pre-university education, he enjoyed physics; the 

interplay of forces particularly fascinated him, and construction also appealed to him. Building was the 

chosen field of study. The choice between Mechanical Engineering in Enschede and Architecture in 

Delft was settled in favour of the former. “That went broader than just forces and statics. It included 

fluid flow and dynamics, for example. That appealed to me, as did the campus.” So, the choice fell on 

the University of Twente (UT). 

 

‘In practice’ 

Spanjer found the study quite abstract; he particularly appreciated the project-based learning and the 

internship. “After all the theory, I could see at a company if I could apply it in practice.” He did that 

internship in Austria – “good for my German and skiing.” At Datacon, he was allowed to set up the 

‘error tree’ for a pick & place machine. “I had to figure out which factors caused the greatest 

inaccuracies, in order to make the system even more precise. This involved mechanical causes, but 

also electronic, sensor-technical, and control engineering factors, as well as things like calibration and 

physical aspects. To do this, I had to gather the knowledge from various people within the company. 

Subsequently, I conducted experiments there to investigate whether my hypothesis was correct. They 

gave me a lot of freedom to do so, and it yielded a good result, which Datacon could then use to 

further improve their machine.” 

 



‘A sign of appreciation’ 

So, the internship abroad was a pleasant experience, even though the preferred destination, America, 

proved unfeasible. Before graduating, it finally happened. With the help of his UT graduation 

professor, Just Herder, Spanjer managed to secure a temporary research position at the renowned Yale 

University. “Yale is a great university and the United States a great country; the people are 

enthusiastic, they are always willing to help and think proactively.” There, he conducted research on 

the design of a robotic hand whose fingers were controlled by cables. He eventually completed this in 

the UT Department of Mechanical Engineering Automation and Mechatronics, with two conference 

publications. The jury for the Wim van der Hoek Award was impressed, and Yale was also pleased 

with Spanjer’s work and offered him the opportunity to pursue a Ph.D. there immediately afterwards. 

“That was a sign of appreciation.” 

 

‘I love challenges’ 

Instead, however, Spanjer decided to investigate whether he could start a company based on his work 

on the robotic hand. “I had already looked into that in America, and in the Netherlands, I developed it 

further together with my graduation supervisors. We had various ideas for a robotic gripper, but 

couldn’t identify a market for it at that time. Market research I conducted also didn’t reveal any major 

problem that we would solve with it.” Not easily deterred, he then explored the potential of other UT 

research into more ‘crude’ cable robotics – inspired by the American adventure. “In New York, with 

its many tall buildings, I saw people manually washing windows while abseiling or in a gondola. That 

is repetitive and dangerous work. Wouldn’t it be safer and more economical to automate that?” 

Spanjer investigated the technical possibilities and commercial interest. He did this with the help of his 

graduation professor and Kennispark Twente (now Novel-T), the organisation that aims to stimulate 

entrepreneurship from the UT. In this way, he moved towards entrepreneurship. “I didn’t receive any 

instruction in that during my studies; in hindsight, I found that a bit of a shame. The business 

administration minor I took to do something non-technical did contribute to it, though. I didn’t 

consciously want to become an entrepreneur from a young age, but I gradually grew into it. I do, 

however, love challenges, solving problems especially when things get difficult.” 

 

‘All systems go’ 

Project developers, architects and building owners were immediately enthusiastic when Spanjer 

approached them. “Further research revealed that many accidents occurred with gondola systems.” So, 

he set about designing a cable robot that could crawl along the facade of an apartment building to 

clean the windows. In 2014, he founded Kite Robotics and enlisted graduating students from the UT 

and Saxion University of Applied Sciences in the development. “We really started from scratch. After 

a few prototypes, we had the first full-scale robot in action on a facade by the end of 2015.” At the UT, 

he was able to draw on the knowledge and facilities of Just Herder’s research group. And the Facilities 

Department made a building available for the first tests. “Many building owners mainly saw a risk if 

we were going to hang something on their facade, but at the UT, it immediately was all systems go.”  

 

‘Everything had to be lightweight’ 

With four cables, the washing robot – rotating brush, water supply with ‘soapy water,’ and actuators 

that retract or release the cables – is ‘suspended’ from the corners of the facade. With a smart set-up of 

four cables, the robot can cover an entire facade in one go. A fifth cable provides water and power 

supply. There were plenty of technical challenges during the design phase, starting with controlling the 

robot over an exceptionally large surface area, where gravity plays a major role. “Everything had to be 

lightweight; otherwise, the actuators would have to be made stronger, which would make the system 

heavier, and everything would have to be designed to be stronger again, and so on.” Cable dynamics 

was a theme in itself: the cables can start ‘singing’ and stretch under their own weight. Thinking in 

degrees of freedom and calculating force and position control from Spanjer’s graduation research 

came in very handy here. “We have Rien Koster’s book (Wim van der Hoek’s successor, who moved 

from TU Eindhoven to the UT, ed.) here in the office.” Because no people work on the facade, the 

system is inherently safe in principle, but only if it is technically implemented safely. “We have built 

large safety margins into the materials and components, and with sensors we can continuously monitor 



everything so that we can plan preventative maintenance. The cables are robustly constructed from 

extremely light and strong polymer material and run neatly over pulleys.” 

 

‘A lot of calculation and simulation’ 

The cleaning robot has now been certified for use in Europe. Independent research into the cleaning 

efficiency was conducted via certification bodies, with baseline measurements and measurements after 

cleaning. Several systems are already in operation, including at Utrecht Central Station, and Spanjer is 

working on various projects domestically and abroad, in countries such as Germany, Belgium, and 

England. He also has contacts in Manhattan. The current system is suitable for deployment up to a 

height of 100 meters, depending on how smooth the facade is. “We are currently working on scaling 

up to real skyscrapers, up to 300 meters in height. Wind will then become an even bigger factor. The 

cables might sway more, but that is perfectly manageable from a control perspective.” 

 

 
At Utrecht Central Station, a 
cleaning robot from Kite Robotics 
comes into action on the left. 
(Photo: Bart van Overbeeke) 
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‘Sitting down with architects’ 

The system is being considered for existing buildings for economic and/or safety reasons, or due to 

technical problems with the current installation. “This market has actually been stagnant for 100 years. 

When people start looking for a solution, they find us via the internet.” Spanjer is also already 

receiving many inquiries from developers and architects regarding new buildings. “It offers significant 

advantages during the design phase if they can take our system into account. I regularly sit down with 

architects to advise them.” In that regard, he finds it “cool” that he consciously or unconsciously 

allowed his second choice of study, architecture, to creep into his work. In his home country, Kite 

Robotics has secured a prestigious project for the new RIVM building in Utrecht, where the company 

can supply two systems: one for the facade and one for the atrium. Kite was selected partly due to the 

economic benefits and the low ‘footprint’ of its cleaning robots, which are safer and more energy-

efficient than using window cleaners. That contributed to the building being qualified for the highest 

level, BREEAM Outstanding, of the international BREEAM measurement tool for building 

sustainability. 



 

‘First project in America’ 

Similarly, while Spanjer is still broadly involved in the design of Kite systems, he primarily functions 

as an entrepreneur and sparring partner. “In those conversations with architects, for example, I can 

make a good assessment of whether something is technically feasible or not, and if not, whether we 

can adjust something in our system. I think it is fantastic to develop a new product together with the 

team and successfully introduce it to the market. My ambition is to turn Kite Robotics into a large 

company. To achieve this, we need to take significant follow-up steps in the coming years, on a 

commercial and technical-organisational level. Through standardisation plus a modular design 

structure, we can respond more easily to customer wishes and thereby execute more projects. In two to 

three years, we want to do the first project in America.” For Stefan Spanjer, the ‘American Dream’ is 

still very much alive.  

 

www.kiterobotics.com 


