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Introduction
Sports activities have an irreplaceable part to play in 
a healthy lifestyle. The wider sporting public has at 
its disposal a wide range of diverse activities to which 
they may devote their leisure time in the pursuit of 
personal achievement. And here we are not speaking 
just of systematic preparation for competitive per-
formance, but also of sport for enjoyment, with its 
spiritual, physical and preventive benefits (Jirásek, 
2001). The external conditions under which an ac-
tivity is conducted correspond in full to the social 
needs of the player. It is interesting that very often 
those who pursue „outdoor activities“ do not look 
for sports in which extended time is spent indoors. 
And the most determined of these even refuse „in-
door“ versions of the sport which they themselves 
perform under open skies. 
But technical knowledge, the development of society 
and changing lifestyles are giving direct rise to such 
trends. And so it is no surprise that sports shoo-

ting has its laser weapons, swimming technique is 
perfected in swimming jets, mountaineers train on 
climbing walls, and cyclists and rowers on equip-
ment which merely simulates resistance (Mortlock, 
1984).
Whether there is a difference between sports perfor-
mances achieved in the open and indoors, or how 
their techniques differ, is not something dealt with 
in this article. We only wish to state that the indoor 
versions referred to do exist and that they have their 
own life. One of these is indoor skydiving.

Theoretical Foundations

The outdoor aspects of parachuting
Parachuting is still embedded in the thinking of the 
wider public as an activity which risks human life. It 
is associated with the armed forces, or with smaller 
groups of the population who incline towards extre-
me sports. This widespread negative view is made 
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worse by poor information on sports parachuting 
and a phylogenetically developed fear of heights. 
For thousands of years a fall meant death or injury 
to our ancestors.
After the First World War parachuting was a milita-
ry specialisation of strategic significance. It permi-
tted the rapid and silent transfer of soldiers to any 
point on earth, with the aim of tactically influencing 
the course of military operations and thereby the de-
ployment of forces.
In civilian life parachuting is mainly of significan-
ce as a sport. Depending on the particular discipli-
ne, sports performance can be achieved in free fall, 
under open parachutes, or during landing. Each of 
these disciplines represents systematic long-term 
training, which at the highest level can become a 
lifetime sports activity leading to the world cham-
pionships.
Commercially, parachuting has successfully develo-
ped in recent years as a leisure version and many peo-
ple can now enjoy what we have described in the form 
of single or tandem jumps (Martin, Priest, 1986).
Of great sporting and commercial benefit are free-
fall simulators, which easily provide the experience 
of freefall without the subsequent need for parachu-
te technique and without the additional activities 
associated with landing. Now specific movements in 
various positions and around various axes can take 
place directly in front of spectators. Because of this 
positional proximity, laboratory technology now has 
access and specialists studying movement thus have 
a new research facility.

The indoor version of sports parachuting
Powerful turbines provide air draughts through the 
internal structure of the equipment, generating the 
same air speed as parachutists feel during freefall. 
Maintaining equilibrium in this airflow requires the 
same skill as sportsmen try to acquire during many 
hundreds of jumps. Thanks to this equipment this 
all happens close to the ground and with the direct 
involvement of everyone. 
Four ventilators are located in the highest part of 
the building. They force air in broad currents down 
the sides of the equipment into the lower part of the 
building (60 kph). These two channels then join to-
gether, venting the airflow towards the centre and 
upwards (200 kph). These different speeds are achie-
ved by joining these two supplies into one and by 
the matching diameters of the descending and as-
cending airducts.  The approximately seven metre 
part of the rising airflow is the workspace, which in 
our case has a diameter of 4.5m. The final airspeed is 

adjustable by the equipment personnel in line with 
the training requirements.
The lower chamber is surrounded by plexiglass 
through which the person floating is visible to 
spectators.

Objective of the investigation
The first step towards the use of this equipment for 
research purposes was to give our targeted collea-
gues practical experience with simulated freefall. 
The aim of the investigation was to determine their 
immediate impressions. That is very important for 
setting up the next steps. The second step was to 
compare the data with the paid expert evaluation of 
performance that was clearly intended - to stabilize 
your body in a wind tube.

Methods

Introspective essay feelings
In this first phase of monitoring was necessary to 
determine the immediate feelings of the subjects at 
the first contact with the air environment. Methodo-
logically this is a qualitative investigation in which 
subjects used an introspective essay feelings to re-
cord their subjective sensations of flying. For the 
six test subjects were recorded their experiences, 
in which we were looking for predominant positive 
or negative perceptions (Turčová, 2002). The com-
plete emotional impressions were compared to the 
novice physical response that was recorded with a 
stationary camera. The camera was placed in the 
tube in which the fly itself took place. From there 
we have a side view footage at disposal. More impor-
tant, however, are records taken from above where 
are clearly visible lateral deviations of subjects in the 
effort to stabilize the flight (Fig. 1).

Fig.1 Stabilize the flight (Source – author)
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Structured interview to detect the 
subjective endurance
Out of a range of different feelings were measured by 
direct questioning of subjective burden. We evalua-
ted the answers to three questions:
• Did you get enough information before and 

during the flight?
• What has prevented a better performance?
• How do you evaluate the new physical experience?

The expert evaluation of the performance
Success criteria for our measurements were deter-

mined by an abdominal horizontal prone position, 
which probands tried to take from the first contact 
with the air. First, with the help of the instructor and 
when circumstances allowed, then they moved on to 
independent experiments. Individual performance 
was assessed by the following items:

• Entrance to the tunnel (correct version)
• Responding to the instructor‘s signals
• The suppleness
• Stability of the flight position
• Individual responses to changes in the movement

A set of subjects 
Table 1 Characteristics of subjects

Subject Sex Age Profession Sportsman Kind of sp.
AL female 32 phisiotherapist NS
DP male 41 neurologist NS
EP female 28 coach S Fencing
MV female 28 entrepreneur S Paragliding
KJ male 63 researcher S Skiing
TH male 30 teacher NS

Results

Immediate feelings after Indoor Skydiving
Flying in the tunnel exceeded the expectations of the 
subjects. They had no previous experience of flying, 
therefore it was essential for us as absolute beginners 
and also as „zealous researchers“ to experience the 
feeling of flying personally 

Pre-flight phase
Before the flight the test subjects underwent a brief 
training. They agree on the voltage of unknown, 
the sense of curiosity and emerging challenges. The 
number of subjects appeared even increased ner-
vousness, fear and anxiety accompanied by rapid 
breathing, tremors internal and tight stomach.
Further participants from among our colleagues 
who underwent an introductory flight stated in a 
similar vein that in this phase they had concerns 
over whether they would be able to breathe, how 
strong the rushing wind would be, but on the 
whole they were looking forward to it and felt 
safe. In spite of a certain nervousness of an unk-
nown activity, they did not lose their trust in their 
instructor.

Flying phase 
The immediate feelings experienced by a complete 
beginner in a freefall simulator without the need for 
subsequent parachute handling are in our experien-
ce absolutely unique, exciting and fascinating. Any 
prejudices and fear of flying disappeared in the flight 
chamber and there followed feelings of euphoria and 
composure, with enthusiasm and positive emotions 
predominating (joy, contentment, interest in perfor-
ming as well as possible).
When performing a task in the flying phase it was 
the following areas of the cognitive functions which 
were the most involved and most interlinked. Me-
mory, in the sense of what we were able to remember 
from our instruction session outside the airspace, 
whether we had actually understood the informa-
tion we had been given, whether we knew how to 
concentrate on the task in hand and the orders we 
were being given by the flying instructor.
In the prone position our efforts were focussed on 
how best to consciously relax the body and concen-
trate our thoughts on objects both inside and out-
side. The specific movement being used in various 
positions and around various axes took place under 
self-control/concentration on monitoring one‘s own 
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feelings. Nevertheless on our first entry into the flight 
chamber the action of our senses, memory and speed 
of information processing was easily suppressed, we 
easily ceased to perceive our own bodies and even 
the surroundings, for example, the instructor, who 
was acting out the previously agreed instructions. 
The aforementioned areas of the cognitive functions 
were probably regulated by the predominant feeling 
of euphoria and delight from one‘s first flight. The se-
lf-perception of one‘s own body, thinking and level of 
concentration on the task in hand was closely linked 
to adaptation - accommodation to the gradual relaxa-
tion of the body prone in the airflow, even if this was 
refined during later entry into the flight chamber.
Other areas of the cognitive functions which were 
seen to be distorted in the flight chamber were: 
perception of space, time and body position. This 
depended on deeply achieved conscious relaxation 
of the body and concentration of the mind on ex-
ternal or internal objects. One minute seemed to us 
to be like five, the strong, clear noises coming from 
the flight chamber turbines did not unnerve us at 
all, indeed they appeared to be coming from a great 
distance. We tried to perceive our body position as 
the most relaxed and in the most natural position for 
flying, but according to the flying instructor we did 
not always succeed in adopting it. At the beginning 
our bodies seemed heavy, stiff and difficult to cont-
rol, but with gradual adaptation to further attempts 
we felt very light and relaxed, „as if we were floating“.
In this matter also the reports matched and other 
colleagues also experienced positive sensations from 
their first moments in the tunnel.

Immediately following flying
Immediately after flying was completed, a DVD 
recording of the whole flight was run and with the 
instructor we conducted an analysis of the flight. 
Following the performance, which was accompa-
nied by muscle load on certain muscles and muscle 
groups in view of the specific movement, there was 
central secretion of endorphins, which causes incre-
asing feelings of contentment and happiness, good 
moods, overall relaxation and calm. These new ex-
periences and knowledge, revealed in connection 
with the experience of positive emotions, were inte-
grated into our existing conceptual life framework. 
Tiredness was eliminated, and overall we were brou-
ght to a state of equilibrium and reduced stress. In 
addition we came up with new ideas more easily and 
our thinking was more efficient. In work we were 
more effective, creative and more tolerant and open 
to new ideas, experiences and able to look at things 

from a different points of view.
A common feeling for all participating beginners in 
the introductory flying was surprise at the extraordi-
nary experience of movement, with all emphasising 
the wave of euphoria, enthusiasm and pleasant fee-
lings for the rest of that day.

Involvement of muscle groups
However bodily sensations of the test subjects 
were quite different. The adoption of the most 
natural body posture to maintain equilibrium in 
the airflow represented heightened activation of 
certain muscle groups. The muscles in the lumbar 
part of the back were more markedly activated, 
eg. m. erector trunci, m. quadratus lumborum, 
in the chest area of the back these are principa-
lly the lower shoulder blade fixators (pars ascen-
dens et transversa of the m. trapezius, m. rhom-
boideus and m. serratus anterior), in the area of 
the neck and cervical vertebrae (the upper fibres 
of the m. trapezius, m. levator scapulae, m. ster-
nocleidomastoideus, the deep flexors of the head 
and neck), in the lower limbs main activation was 
of the gluteal muscles (m. gluteus maximus, m. 
gluteus medius), as well as the hamstring muscles 
and the m. triceps surae. By way of contrast the 
front part of the body saw increased stretching of 
the muscles in the area of front part of the tho-
rax, e.g. m. pectorales major, in the lower limbs m. 
quadriceps (mainly the m. rectus femoris), in the 
area of the abdominal wall there was stretching in 
particularly of the rectus abdominus and the ob-
lique abdominal muscles.

Psychological endurance summary
The psychological endurance, that the test subjects 
felt, is clearly related to the unknown activity, they 
were in contact with for the first time. The items are 
sorted by frequency.

• Fear of the unknown
• Fear of failure
• Unusual position
• Depth below
• Viewers around

• Noisy machine

Expertise in performance assessment
Monitored performance criteria described in Secti-
on „The expert evaluation of the performance“ allow 
maximum gain of 20 points for each item. Flawless 
performance proband approached worth 100 points. 
Identified deviations reduce the overall rating down. 
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Table 2 Scoring success training

Subject 1.kriterium 2.kriterium 3.kriterium 4.kriterium 5.kriterium Sum
AL 20 20 10 10 10 70
DP 10 5 10 5 15 45
EP 20 20 20 15 20 95
KJ 15 15 20 20 15 85
MV 20 20 10 20 20 90
TH 5 0 10 10 0 25

Discussion
In adulthood we encounter only exceptionally with 
activities that we do for the first time in life. This pe-
riod is characterized by a motion calming and use of 
previous experience that leads us to an energy-effi-
cient performance of movement with emphasis on 
efficiency of particular activities. Indor skydiving is 
an exception. For successful move of a test subject in 
a stream of air is needed to start learning from the 
beginning. This moment we consider to be the cent-
ral phenomenon on account of which we carried out 
the measurements. The subjects are expected to have 
the absence of any movement patterns suitable for 
the realization of the task.

• Various previous experience (athlete x non athle-
te) is even such a small set of subjects showed 
strongly in favor of athletes. Experience gained 
in other environments enable greater insight over 
the desired locomotion. Athletes in particular 
have benefited from a better understanding of fu-
ture movement. Initial fears and uncertainty gave 
way to new creative passion and his mastery of 
movement.

• Talk to sex are a small number of subjects irre-
levant, because it was mostly manifestations of 
individual traits.

• The influence of age on the final success beginner 
in free fall simulator can also only speculate. We 
believe that the more settled lifestyle, correspon-
ding to the more advanced stages of human life 
will be negatively correlated with the rate of acqu-
isition of new movement.

Conclusion
The ability to learn this specific skills strikes us as 
being a purely individual matter. There are several 
factors which might affect it, e.g. age, gender, fati-
gue, mood, stiffness indeed fear of the movement 
involved, but also muscular disbalance in the hip 

area, and to a lesser extent muscular disbalance in 
the upper chest area, with the related involvement 
of corresponding muscle groups in the specific 
movement needed to adopt the most natural body 
posture for maintaining equilibrium in the airflow, 
as well as non-physiological movement stereoty-
pes, etc.
Large variability of subjective feelings, realised du-
ring the endurance and a different quality of the per-
formance shows a multifactorial process in which 
many different actions appear. Personal, physiologi-
cal, anatomical, and also aimed movement, previous 
sports experience etc. To determine the significance 
of these effects on reaching the specific movement 
will be a matter of extensive measurements, we in-
tend to implement in the near future.
With repeated training in the flight chamber it is po-
ssible to expand our mental (particularly emotional) 
and physical sensations, which create reserves on 
which we can draw when dealing with physical and 
mental loads.
The actual development of our coordination skills 
through regular training is very rapid as a result of 
its emotional appeal. An example were the gradua-
tes from the Charles University Faculty of Physical 
Education and Sport who at the end of their studies 
started working as instructors in the Prague Skydive 
Arena and after a year‘s training took part in the first 
World Championships in Indoor Skydiving in Bed-
ford in the UK. In spite of their short training period 
they were a credit to Czech parachuting, finishing in 
16th place in their discipline.
For us however it remains a priority that after many 
years of isolation for the sport of parachuting, there 
is now a new research facility in the Czech Republic 
for movement specialists in the fields of kinathropo-
logy, physiotherapy and biomechanics.
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