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ieuuuw-psssss-iieuuuw-pssss...... If there is anything that I won’t forget 
after finishing this thesis, it is the sound of the spinning centrifuge. Taken 
all runs together, the experiments described in thesis account for 4200 
minutes of spinning, equal to almost 10.000 revolutions. Quite a bit! I 
think that the centrifuge operators, the medical staff supervising the 
experiments, and the subjects all wondered why the centrifugation had to 
be sustained ……. It always was exiting to see how subjects came out of 
the centrifuge and started moving about. First reactions ranged from 
“cool, what a weird feeling, I want to do it again” to something like 
“Aaaaaah, everything I do makes me sick, I’ll never do this again!” That, 
exactly, is the unpredictable aspect of sustained centrifugation. 
Beforehand you do not know how someone is going to react, and when 
you do know it afterwards, the harm has already been done. Then the only 
remedy is to wait….Nevertheless, I never had trouble finding subjects for 
my experiments and even some of the susceptible ones kept coming back. 
So thanks to all my subjects, for their patience and endurance. 
Furthermore, I would like to thank the personnel of the Centre for Man in 
Aviation, for letting me use their centrifuge and for supervising the 
centrifuge runs. Special thanks goes to Amanda Moerman, Hans 
Wittenberg, Jason van de Burgt and Ted Meeuwsen, who were closely 
involved in all experiments. 

I also will not forget the astronaut experiments. Although it remains 
amazing how much work and time it takes to get an experiment actually 
be performed during a mission, these missions and the commitment of the 
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participating astronauts resulted in an indispensable contribution to the 
data. I would like to thank all astronauts for their participation, and ESA 
for supporting these experiments. In particular, I thank Marine Le Gouic 
for organizational support, and Volker Damann and Filippo Castrucci for 
medical supervision.  

A third thing I won’t forget is the stimulating collaboration with many 
researchers both in- and outside the Netherlands. I am grateful to Floris 
Wuyts for giving me the opportunity to perform vestibular tests at 
AUREA, to Robby Vanspauwen and Xavier Neyt for working together on 
the vestibular data, to Andy Clarke and Kai Drüen for assistance with eye 
movement recordings and an unforgettable parabolic flight experience, to 
Ichnace Hooge for his advice “never to start measuring Listing’s planes”, 
to Ian Curthoys for providing the picture on the cover, and to Thomas 
Haslwanter for his hospitality and fruitful discussions on vestibular issues 
and many other topics.  

Of course, many other people contributed to the work presented in this 
thesis. I would like to thank TNO for hosting this PhD-research project 
and SRON for providing funding. Furthermore, I would like to thank 
Marcel Dirkes, Anita LeMair, and Chiel Albers for helping me perform 
the experiments, my TNO colleagues Ries Simons and Ineke Klöpping 
for medical assistance during the experiments, Mark Wentink for 
providing me with very nice animations of moving eyes, Jan van de 
Kooij, Wytze Hoekstra, Ingmar Stel, Antoon Wennemers, Obbe Pranger, 
Jan Kronenburg, Lex Vierssen, Sjaak Kriekaard, Walter van Dijk, and 
Koos Wolff for technical support, Leny van der Boon and Dymphie van 
der Heyden for delivering me numerous scientific articles and Arno Krul 
for statistical advice. Nana Saaneh is gratefully acknowledged for her 
assistance with all administrative matters for Delft Technical University.  

There are two important ‘sparring partners’ to whom I am most grateful: 
Wim Bles and Eric Groen. Wim, thank you for all pep-talks and for 
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fostering a relativist attitude, it is a pitty that you don’t smoke cigars 
anymore! Eric, thank you as well for the many stimulating discussions, 
you are the only person I know who takes such a long time to tell such a 
short story… And I would like to thank my partner Rob Withagen, for 
joining me during all ups and downs. 

Given the direct relation between this thesis and human space flight I am 
more than proud that both of my “Promotoren” are former astronauts: 
Wubbo Ockels and Larry Young. Wubbo, because of our different 
backgrounds it was not always easy to get to the same grain of analysis 
during our discussions, but nevertheless, these discussions were of great 
value to me. I enjoyed listening to you ideas about space and time. They 
are indeed fascinating and I would love to dance one time in your 
hypergravity disco-show. Larry, thank you for comments on the first draft 
of this thesis, and for enjoyable discussions on internal models and 
spinning space crafts.   

I reserve the last paragraph for the person who was involved the most in 
this thesis: my TNO-supervisor Jelte Bos. Jelte, it was a pleasure working 
with you and I appreciate the time and effort you put in me. For me you 
were a perfect supervisor. You kept me on track when I was lost and you 
learned me, among many other things, to take a minute to enjoy the 
milestones before attacking the next problem. There is only one thing that 
you failed upon: you never got me off my bukfiets….


