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INTRODUCTION

In 2014 a significant sporting
event in the history of modern
Russia - Olympic and Paralympic
Winter Games in Sochi was held.
Paralympic Games are the second
largest after the Olympic Games.
Attention to the Paralympic
Games from the public around the
world is increasing every year.
Paralympic Games in Sochi have
collected a record number of
participants - 555 athletes from 45
countries of the World. According
to the results of the games,

Russian athletes set a new record
in the unofficial medal count for the number of medals won. With the result of 30
gold (41.7% of the total number of gold medals played out) and a total of 80
awards of merit (37% of total medals) medals, Russians surpassed Austrian
athletes who won 34 gold (31.8% of the total number of gold medals) and 70 total
(22.2% of the total medal count) at the Paralympic Winter games in Innsbruck in
1984.

Large contribution to the preparation of the national teams of Russia was made by
members of the complex scientific groups of St. Petersburg Research Institute of
Physical Culture, who was doing systematic analysis of the preparedness of
athletes in the entire four-year cycle of training, which allowed to help coaches
with specific recommendations.

I am confident that the positive experience and the knowledge collected by
specialists of the complex scientific groups will be helpful both to the Russian
Paralympic movement and to the development of international sport.

Director of the St. Petersburg Research Institute of Physical Culture
Professor O.M. Shelkov
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DEVELOPMENT OF INNOVATIVE TECHNOLOGIES
FOR THE TOP LEVEL SPORT

In St. Petersburg Research Institute of Physical Culture for many years a system for
assessing, monitoring and correction of competition readiness of the qualified
athletes is being developed. Diagnostic approaches and methods have been tested
in the course of scientific and methodological support of athletes from Russian
Olympic and Paralympic teams during training and competition periods.
Depending on the purpose of the study, the examination of one person takes 15-
45 min.

Integrated control methods allow an objective assessment of motor performance
and psychophysiological provision of motor activity in the parameters of time,
space and effort, as well as indicators of the conscious, motor, autonomic
functions and components of mental state.

Reviews of coaches, athletes, leaders of the sport Federations showed high
practical importance of various monitoring systems for athletes and high
probability of competitive success forecast.

High performance sport is characterized by a number of factors that distinguish it
from ordinary physical training:

- The need to maximize the psychophysiological resources at the time of the
competition;

- Suitable spending of the bioenergy resources in accordance with the calendar of
competitions;

- Efficient use of relaxation - recovery periods in between competitions to resume
the lost resources.

However, in the first place should be taken into account the need to maintain
athletes’ health, preventing it from overtraining and surge leading to breakdowns
and psychophysiological injury.

Implementation of the developed systems in the Russian sports allowed to
increase the effectiveness of the process of selection of top level athletes in the
course of many vyears of training through the introduction of innovative
technologies and systematic monitoring of mental and physical capacity in relation
to the effectiveness of competitive activity to enhance the effect of healthy
training activity. This manual describes the main developed methods and
approaches.



METHOD OF FORECAST OF NATURAL
HUMAN PSYCHOLOGICAL FEATURES OF A
PERSON

Technique is implemented through software and hardware diagnostic complex
"Forecast" (certificate number 2002611802 from 18.10.02, issued by Rospatent,
authors Drozdovskii AK and Nosach AR).

Diagnostic complex "Forecast" allows to diagnose personality characteristics,
properties of the nervous system of a person, identify typological features and
based on them predict natural psychological characteristics in the following areas:
- Psychomotor (motor memory, machinery movement, balance, coordination,
speed, complex (differentiating) reaction - the ability to play activity, the rate of
muscle tension (sprint makings), the rate of muscle relaxation (stayer makings),
speed recovery processes load speed simple motor response - the response to the
start signal);

- Intellectual activity (speed of formation of the visual image - perception of
reality, memory arbitrary (for character information) - the ability to remember a
predetermined text information, involuntary memory - the ability to remember life
situations, concentration, switching of attention, speed and associative thinking
processes, type thinking, critical thinking);

- The individual style of learning, sports and professional activities (start-up
duration, the rate of learning, the dominant aspect of the activity, the
predominance of orienting or executive style, adaptability to dynamic situations,
the tendency to competition, leadership);

- Resistance to adversity and volitional characteristics (emotional and mental
stability, adaptability to adverse environmental factors, speed of decision-making
in important situations (determination), courage in stressful situations,
perseverance (resistance to static postures), patience, tenacity (work on
background fatigue) resistance of monotony, endurance (work until exhaustion).
Forecast of psychological features of a person opens up opportunities for the
development of practical recommendations aimed at optimizing the methods of
psychological correction of adverse conditions, the construction of individual
training and educational programs, the selection of types of sports and
professional activities, the compatibility in communication, increase the efficiency
of interaction in teams to achieve high results.

Typological features are closely connected with the mental, physiological,
biochemical levels. Main advantages of the system: speed (10-15 minutes for each
person), reliability, wide age range, and informative.
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UNIFIED SYSTEM OF ATHLETES” ANALYSIS

The complex allows quickly evaluate motor activity on the parameters of time,
space and effort, as well as indicators of conscious, motor and autonomic
components of the mental status and functions. Since 2003, the complex is widely
used in scientific and practical support of the Olympic and Paralympic teams of
Russia. The procedure is based on the concept of genetic predisposition of a
person to certain movements and actions that can be most effectively developed
and implemented in the training process. Technique meets the requirements of
standardization for the assessment of motor and mental activity, regardless of its
type, gender and age of a person. Depending on the purpose of the study a
minimum time of inspection per person is 15-45 min. According to the results of
monitoring "Profile of an athlete" is formed.

Upon completion of the survey, the following features are evaluated:

- Stability of performing of the main competitive exercise;

- Provision of motor sports activity, which depends on the condition of a person,
his self-evaluations and psychology features.

- Psychological status, which consists of the evaluation of the following main
components - motivation, activity and originality of propulsion, psychological
comfort - discomfort and the level of emotional arousal, situational anxiety.

The system allows analyzing the following parameters:

BIOELEKTROPOTENTSIOMETRIYA

at the beginning of the survey at the end of the survey

SELF-EVALUATION
Wellbeing confidence in achieving the goal
Mood Satisfaction in the training process
Desire to train clarity of purpose

MENTAL STATE

Situational anxiety Vegetative factor
Mental comfort-discomfort Sport Motivation

The sense of time

MOTOR ACTIVITY (SPEED, POWER)

Simple reaction The total time of motion
Reaction of motion Maximum frequency
The speed of movement Maximum Power

Spatial accuracy

ACCURACY OF MOVEMENTS

Visual-motor reaction Sense of effort

Sense of space Power asymmetry

Tempo asymmetry Asymmetry of space
MOTOR ACTIVITY

Activity in tempo Activity in strength
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EVALUATION OF THE FUNCTIONAL STATE OF
ATHLETES

Basic research opportunities
The main direction of the NIIPC in the field of sport physiology is a comprehensive
assessment of the functional state of the athletes in order to select and predict
the success of competitive activity and stability of the results. In this vein, in-depth
study of the cardiovascular system and bio-energetic characteristics of athletes is
carried out.
The main practical conclusions:
1. definition of physical development;
2. determination of the structural and functional reserves of an athlete,
exercise capacity, depending on the stages of the annual and long-term
training;
3. evaluation of physical qualities of the athlete;
4. forecast of competitive efficiency and reliability;
5. evaluation the level of fitness and overtraining.
Diagnostic techniques:

1. Determination of the morphological status
Anthropologic and morphologic features have an impact on the manifestation of
the basic motor qualities - strength, speed, endurance, flexibility; provide
adaptation to different environments, which define recovery period after training
and competition loads.
The specificity of the particular sport leaves its mark on the athlete's body,
resulting in its complexity, the proportions of the body, especially the
development of major systems (cardiovascular, respiratory, musculoskeletal
system). IN the process of sport activity not only the formation of individual
morphological traits and body as a whole is happening, but also the selection of
individuals with the most favorable for the particular sport specialization of
morphological characteristics and physical properties.
The study of the relationship between anthropometric indices and athletic
performance is important for the development of recommendations on
optimization of different periods of the training process. It is also possible to adjust
the individual components of body weight (fat and muscle) to increase athletic
performance.

2. Electrocardiography at rest, during exercise, during the recovery period.

This method allows evaluate the state of the cardiovascular system, its dynamics
under the influence of physical activity of varying intensity.
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3. Methods of testing using different physical activities, on the basis of the
International Biological Program. During exercise is carried out:
- Spirometric tests (determination of pulmonary ventilation);
- Gas analysis of consumption and exhaled (the definition of aerobic and anaerobic
power, capacity and efficiency of physical work); by this such important
physiological parameters, as maximum oxygen consumption (MIC), the oxygen
debt (lactate and alaktatnye its fractions), the threshold of anaerobic metabolism
(ANSP), oxygen pulse, the utilization rate of oxygen consumption and the
percentage of oxygen evolution, the excess carbon dioxide emissions (ExcCO2) is
determined;
- electrocardiography.
All this allows estimate the physical performance of athletes, the level of fitness
and overtraining.
4. Analysis of heart rate variability at rest, during exercise and during functional
tests. Evaluation of the status and reserves of the neurohumoral regulation of the
body.
5. The method of correcting the body functioning and physical performance using
electro-mio-stimulation techniques and manual techniques.
6 Electromyography. Evaluation of the space-time interaction of muscle
(intramuscular coordination).
7. Miotonometry. Evaluation of the function of the neuro-muscular apparatus.
8, Polidinamometriya of different muscle groups.
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STABILOMETRY TECHNIQUE

Computer stabilometry technique is a complex technical and methodological tools
and software that enable the acquisition, processing and analysis of the trajectory
of the center of pressure (CSD) of a person on the support base in the process of
maintaining their upright posture.

Stabilometry analysis allows assessing the degree of participation of the different
sensory systems of the body to set up the body, and provides the possibility of
mathematical processing stato-kinezio-gramms for the various functional tests.
Methods is used in sports medicine, neurology, orthopedics and prosthetics.
Dynamic assessment is carried out on the universal stabilometry indicators.

The following conclusions was developed by PhD Emelyanov VD:

- Statokinetic violations are not revealed;

- Statokinetic violations of the mild preclinical level;

- Moderate statokinetic violations;

- Expressed statokinetic violations.

The values of stabilometric indicators provided by the survey are compared with
the values of apparently healthy people. The resulting data can be used to correct
the training process of athletes depending on gender, age and nosology (for
Paralympic sport) characteristics of the groups.
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HARDWARE-SOFTWARE COMPLEX FOR
PSYCHOPHYSIOLOGICAL TESTING “SIGVET”

Complex offers test for the analysis of the psycho-physiological state of motor
skills: critical frequency of light flashes, simple and complex sensorimotor reaction,
mobility of nervous processes, balance of the nervous processes, response to a
moving object, tapping tests, red and black tables, the quality of visual perception,
proof-tests, etc..

BIOFEEDBACK DEVICE MINDSKIN

The instrument measures the electrical resistance of the skin.
Biofeedback shows the degree of physiological processes changes in different
situations. Consciously tracking these changes, one can learn to use techniques of
breathing, visualize the impact and remove the influence of stress. Biofeedback of
galvanic skin response is used:

- To increase stress resilience;
- For the rapid assessment of psycho-physiological state of an athlete;
- To focus and mobilize the will and resources of the body;
- To accelerate the development and implementation of autogenic training.
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Bio-Well |

GDV BIO-WELL SYSTEM —

Bio-Well is a revolutionary, non-intrusive way to /\\
measure human energy field using a specialized N7/
camera and software system. /l\§

Bio-Well has been developed by the team of
Professor Dr. Konstantin Korotkov and brings
the powerful technology known as Gas
Discharge Visualization (GDV) technique (www.ktispb.ru) to market in a more
accessible way than ever before. The product consists of a desktop camera and
accompanying software, which allows a user to quickly and easily conduct human
energy scans. When a scan is conducted, a weak
electrical current is applied to the fingertips for less
than a millisecond. The object's response to this
stimulus is the formation of a variation of an "electron
cloud" composed of light energy photons. The
electronic "glow" of this discharge, which is invisible to
the human eye, is captured by the camera system and
then translated and transmitted back in graphical
representations to show energy, stress and vitality
evaluations. Each scan returns a wealth of meaningful
information to provide you with a truly holistic view of
the state of your wellbeing.

The image, which we create in Bio-Well instrument, is
based on ideas of Traditional Chinese Medicine and verified by 18 years of clinical
experience by hundreds of medical doctors with many thousands of patients. The
scanning process is quick, easy and non-intrusive... do it daily for best results! Get
real time feedback on what factors - positive and negative - affect your energy
state. View each scan in a variety of interesting ways with up to seven result
display options. With the BioWell accessory pack add-on, measure environment
and object energies too!

Bio-Well is not a medical instrument. It gives you an impression of your Energy
Field and allows to see its day-to-day transformation and the influence of different
situations and stimulus to your HEF and hence, to your condition. Friendly
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software makes data processing simple and convenient for non-experienced users.
With Bio-Well you do not need to be a scientist to make full-scale scientific
research!

In order to use your Bio-Well device, you also need an accompanying subscription.
While the Bio-Well device captures the scan images, the subscription is the bread
and butter of the system. It allows access to our complex algorithm that
transforms your scan images into truly meaningful results. You may take images
being off-line, and being on-line, you will get all the information. You can choose
from three levels of subscription depending on your needs.

Download free software from www.bio-well.eu and view demo accounts.

WHAT CAN YOU DO WITH YOUR BIO-WELL INSTRUMENT

T —=== Measuring Human Energy Field
BloWell .
Human Energy Field (HEF) -

| ¥ evercrnen . cuneaas LS| WEATMSTATUS  BNERGYSTATUS L BALANCE | CRGANSENERGY O TNGERS = Asport >0 ok

= the most sensitive reflection of

physical, emotional and, in some
== = cases, spiritual condition of a

Stress Level evaluation
Through the utilization of special

software, it is possible to make a

|
|

| i :

} ENERGY: THigh person.
| N w

| «

|

|

|

quantltat|ve assessment of the anxiety and health index on a 10-point scale.

0-2 - very calm, relaxed people.

2-4 - normal quiescent state.

4-6 - the excited state characteristic of active work, excitement, intense activity.
6-8 — high level of stress

8-10 - a very high level of stress, the peak of excitement.

Chakra Measurement

According to Eastern metaphysical theories and principles of Ayurvedic Indian
medicine, there are seven “Chakras” or integrated energy centers that are
considered to affect physical, mental, emotional, and spiritual well-being.

Health Status and Energy Status

Present analysis of the functional state of the human body, by calculating the
integral parameters of energy distribution in the body and in organs.

Balance

Shows energy balance for different organs and systems for both right and left side
of the body.

Screening
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Allows to see particular sectors of different fingers related to body systems as well
as to different organs. Numbers indicate the level of energy (in Joules). Colors
have the following indication:

I Optimal condition ~ Energy deficiency I Energy blockage I Hyper Energy
Fingers
See Bio-grams of all 10 fingers divided to sectors. Click with left mouse button on
the particular finger allows seeing informational screen.
Report
Preparation of printout for the customer. All information may be corrected.
Pressing Save button allows to save document as PDF file.
Export to CSV
Save all parameters for the processing in Excell, MathLab or any other program.

[ —— Monitoring Energy Reactions

Bio-Well e

ey N e > With Bio-Well instrument you
I St &2

may follow up transformation of
Energy Field in the process of
treatment, exercise, meditation
or any other activity. You may
test different substances — food,

" medications, etc.

Environment Scan
Bio-Well instrument with “Sputnik” antenna allows you to monitor time dynamics
of the Energy of the Environment. This may be interesting for several aims:
1. Testing different places looking for places with calm and turbulent
energy.
2. Testing Energy situation in different places depending on the position of
sun, moon, time of the year, etc.
3. Measuring energy in the Places of Power — both natural and man-made —
temples, sacred places, ancient cities, etc.
Testing Geoactive Zones, in particular, Geopathic Stress Zones.
5. Detecting the influence of emotions and focused attention to the
environment.
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BioCor accessory

BioCor is a unique device that aids in shifting and correcting your energy state and

frequency.

Change of Energy Field after using BioCor

Getting Started

balance through the use of
high frequencies. This device
should be used in
conjunction with the Chakra
audio setting in the BioWell
software. Based on vyour
frequencies Bio-Well
program creates individual
music file, which are send to
BioCor device and applied to
special earphones together
with high frequency
modulated by your own

1. Order Bio-Well instrument from your local distributor or from www.bio-well.eu.

2. Download free software for Mac or Windows.

3. Connect your Bio-Well to the computer via USB port.

4. Open Bio-Well software and test free demo accounts.

5. Create your subscription at www.bio-well.com.

()]

. Start using Bio-Well with your login and password.

All information and programs operate at different languages

For more information visit www.bio-well.eu
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HEART RATE MONITOR WITH DIAGNOSTIC STAND
«POLAR TEAM?»

Designed to work with
your coaching needs,
the POLAR TEAM?
system allows you to
gain a unique insight

into the fitness
capabilities of your
team. Easy to

implement, TEAM?
means you can get the
most out of your
training sessions. Polar
heart monitoring
technology integrates into the program allowing to achieve the optimum level of
fitness for athletes, help eliminate major injuries and prevent overtraining. Polar
TEAM? Pro set includes base station, transmitter charger, 10 rechargeable
transmitters, USB port and software for PCs.

Since the first Polar heart rate monitor was developed in 1982, Polar Electro has
been committed to conducting innovative physiological and sports medical
research. In fact, all of the features in Polar products are based upon scientific
work and are in accordance with recommendations from the world’s leading
sports medicine authorities. In addition to its own in-house research and
development, Polar Electro is also involved in co-operation with a number of
research institutions worldwide, the results of which have been presented in many
scientific congresses and published in international scientific papers. Besides
individuals interested in their personal well-being, Polar heart rate monitoring and
analyzing technology has been used by
numerous researchers in the fields of
sports, exercise and health. In the
following sections you’ll find numerous
articles about the research we, and
other organisations have carried out in
relation to Polar products and exercise
training.




20 Saint Petersburg Research Institute of Physical Culture

VIDEO AND PHOTO RECORDING IN THE FIELD

Photo and video recording of the training and competitive process of Russian
national teams for winter and summer sports (Nordic combined, ski jumping and
Paralympic teams for cross-country skiing, biathlon, athletics, swimming, rowing)
is important part of athletes’ preparation process. Computer processing of data
allows to make biomechanical analysis of athletes technique. This is essential for
preparation of ski jumpers where high-speed recording is used.
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VIDEO AND PHOTOGRAPHY IN THE LABORATORY

Concurrent use of video analysis during simulation exercises on a treadmill
and tenzo platform in laboratories of the Institute provides high accuracy of
technique correction for skiers and ski jumpers. Analysis of the video performance
of cyclic loading on the treadmill with the control of heart rate (heart rate monitor
POLAR RS800CX) allows to work out the best recommendations for functional
training and technique of running.
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Investigation of dynamic characteristics of repulsion and tenzo-gramm of
repulsion.

Video analysis of running and skiing.
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LIGHT-ACOUSTIC STIMULATION "LINGVOSTIM"

Using the TMM MIRAGE system allows the athlete to get into a state of relaxation
by acting on the deep subcortical structures, which allows to remove the
competitive stress, anxiety and more appropriately transform to the state of
competitive readiness. This technique was developed by PhD Golub Y. Device
models natural light and sound effects (flashing fire, sea, noise of the waterfall,
surf, etc...). Light and sound stimulation normalizes a wide range of psycho-
physiological processes:
Reduces the impact of
stress:

e Reduces muscle tension;
o Normalization of
autonomic responses;

e Reduces emotional
response;

Enhances mental and
physical performance:

e In accordance with the
Yerkes-Dodson law
"performance  increases

with  physiological  or
mental arousal, but only up to a point; when levels of arousal become too high,
performance decreases".

Reduces the level of anxiety:

e Reduces the level of reactive and personal anxiety;

Normalizes sleep:

e Facilitates the process of falling asleep and waking up, including before the
competition;

¢ Reduces need for sleep

Improves athletic performance:

e Accelerats the recovery processes after training and competition;

e Correction of prelaunch "fever" and prelaunch "apathy";

* Increased focus;

* Increases the effectiveness of mental training and anger management:

* Promotes intense reasoning;

e Promotes better absorption of the formulas of self-hypnosis.
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COMPUTER MODELLING AND DIAGNOSTIC SYSTEM
IIBRISII

Use in the training process modeling computer-diagnostic trainer systems created
new opportunities and helped to improve sports and technical skills of athletes in
rowing. In St. Petersburg Research Institute of Physical Culture a system for rowing
"BRIS" is created, its operation conditions are close to the real rowing of academic
boat.

Basis complex "BRIS" - trainer for rowing in the pool of new design (patent for
invention from 31.10.2013, registration number 2013148858). In addition to the
trainer, the complex includes a set of instrumentation and computer with a special
testing program.

The main part of the trainer - single compartment pair rowing, with mounted
sliding seat (the bank), footrest, brackets and swivels with oars. Features of the
trainer are:

1). Possibility of longitudinal reciprocating movement of the movable part of the
simulator (one reciprocation cycle for propeller).

2). Rotatable suspended part of the simulator in the transverse plane (the
possibility of balancing).

3). Ability to change the
height of the axis of
rotation in the transverse
plane of the system "rower
- trainer" (this allows to
change the degree of
difficulty of balancing).
Complex “BRIS” may be
recommended for training
and preparation of both of
initial and top level
athletes.
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INNOVATIVE TELEMETRY SYSTEM FOR ROWING
(BIOROWTEL V4.0)

The system is a complex consisting of sensors, electronics, laptop computer and
software. The system is designed based on years of experience and the latest
developments in electronics and engineering, made in Russia, Australia and the
UK. System BioRowTel™ - is a versatile and multi-purpose tool. It can work both in
a rowing basin, and with any class of boats from singles to eights. The system is
quickly installed on the boat (30 minutes at 1x, 2 hours for 8 +) and removed (5-20
min). It does not affect the setting of the boat, which is especially important for
important regattas. Two-axis (2D) sensor of paddle angle measures the spatial
parameters of the oars in the horizontal and vertical planes. This allows to
determine the trajectory of the blade relative to the water level and errors in
rowing. The force sensor measures the force applied to the handle. Unique
method allows to calibrate the paddle in just 1 minute and gives a very precise
definition of rowing power. Sensor is light, tiny and can be used both for a pair and
a swing paddle. Unique averaging algorithm embodied in software allows you to
accurately analyze large amounts of data, it is easy to compare different samples
(the rowers in the boat, different stroke rate, past and current data). Position
sensors of a torso and banks allow to calculate the velocity of the body segments
and their contribution to the total power that allows detailed analysis of the
technique and define the style of rowing. Boat speed sensors, satellite navigation
(GPS), 3D measuring the acceleration of the boat and its roll can accurately
determine the parameters of motion rower-boat system. BioRowTel can work
together with a feedback system VFS and provide instant feedback on
biomechanical parameters, assessment model with respect to the issuance of
automatic and even verbal commands. In addition, each workstation is equipped
with a portable "traffic light" indicator, which shows the performance of any of the
parameters of rowing technique (the length of the stroke, effort, power, etc.).
Coach can see the same value for all paddler on the computer screen and easy
program evaluation criteria.

Technical data of BioRow Tel v 4.0 system

Weight of electronic unit with battery 300g,

Weight of the entire system, not more than 1 kg for 1st, 2; 1.5 kg for 2x, 4; 2,5 kg
for 4x, 8+

The time of operation not less than 4 hours;

The number of channels 24 - 128;

The polling rate of each channel 25, 50, 100Hz; ADC resolution: 12 bit
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COMPLEX ANALYSIS OF TECHNICAL AND TACTICAL
PREPARATION OF SWIMMERS

The complex analysis of the technical and tactical preparation of swimming athlete
allows to use the following techniques and technologies for analysis and
correction of swimmer preparedness:

1 mobile underwater, multi - flat video recording of swimming technique.

2 improving the technical preparedness of the swimmer, including in the process
of preparation of the strongest athletes additional anthropogenic factors:
biofeedback semantic feedback, "artificial control environment."

3 improving athlete biomechanical and hydrodynamic characteristics of aquatic
locomotion, at the start and at the turn.

Control tasks using the system are:

- determining the structure of aquatic locomotion, tempo, "step", speed, timing
analysis of individual phases of swimming movements;

- measuring and analyzing inter-cycle displacement, velocity, acceleration of the
control points of the athlete's body;

- shaping the image of the model swimming technique, at the start and at the
turn.

The system equipment includes: System of free-board video, high-speed digital
video HDV camera; underwater video monitoring system on the basis of 4
underwater cameras, providing analysis of the technical and tactical training of
athlete in 4 planes; independent, safe power supply (12V); complex control
system, a digital recording HDV device, the mixer; system control and visualization
of video information, additional external monitors, lights; system calibration and
verification of the complex; sensors checkpoints mounted on the body of an
athlete; sensors control points established in the basin; workplace researcher
hydro-protection of the electronic modules, special boxes for moving and
installing of the system.

System is used both in the training camp, and in the conditions of competition.
Using the system allows you to:

1) Identify the individual relationship swimmer speed, pace, "step", heart rate;

2) analyze the structure of aquatic locomotion, the time of the individual phases
of swimming movements of arms, legs and breathing while swimming;

3) Analyze intra-cyclic displacements, velocity, acceleration of athlete to compare
these characteristics with the structure of aquatic locomotion;

4) perform computer analysis of speed and hydrodynamics of a swimmer in the
cycle, to identify the potential for raising the speed;
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5) develop a model of perfection of the sports equipment, to implement
innovative technologies of this model;

6) an objective control of sports equipment and hydrodynamics, improve control
and self-control;

7) increase knowledge and validity of coach when preparing the swimmer.
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SYSTEM OF VISUAL FEEDBACK VFS-3

Video shooting is widely used in modern training of athletes. Proverb says: "It is
better to see once than hear a hundred times" and indeed it is. However, in the
traditional use of video-recording the time between motion execution and analysis
of the visual information by the athlete is very long, so the muscular sensations
and motor image partially disappear and the athlete cannot associate them with
the visual image obtained when viewing the video. Modern technologies allow us
to reduce the time delay to zero.

The use of visual feedback system (VFS), based on the use of special glasses of
virtual reality allows the athlete to see himself at the moment of the exercise.
Moreover, according to the task, the coach can focus athlete’s attention on certain
segments of the body or details of the equipment (eg, work the blade when
kicking, legs, hands, etc.); make shooting with the required angle, shoot one
athlete or the entire team as a whole. Through the built-in micro-headset and
audio system athlete can receive synchronous comments of the coach. Another
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very effective technique - demonstration of a "model" rowing technique by the
elite teams in the intervals of rest between rowing or even during it. It does not
require any additional equipment: the coach only need to switch video camera to
playback mode.

VFS is widely and successfully used for the preparation of the strongest teams for
the Olympic Games and World Championships. By the review of athletes and
coaches, "virtual glasses are the most effective means of improving the sport in
the history of the art of rowing." Set of VFS-3 includes mobile personal head-

mounted display (MTD to a control device, battery and receiver and video

transmitter with a micro-antenna).
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REHABILITAITON OF ATHLETES

Continuously increasing intensity of training in today's spor