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Rezumat

Nevoia de performante cat mai inalte ne face sd cautam noi mijloace de imbunatatire a
tehnicii de 1not sportiv.

Antrenamentele speciale cu ajutorul mijloacelor tehnice moderne, au drept scop
optimizarea cresterii nivelului de fortd, a lungimii de tractiune a bratului pand la limita
fiziologicd, simetrizarea bratelor prin alte mijloace decat cele folosite la bazin, corectiile
elementelor care intervin In miscarea specifica (lungime, forta, timp).

Introducere

1. Simulator de conditii este VASA ERGOMETER. Pregitirea consta din serii de
exercitii de forta dinamicd pe miscare specificd, cu control la acelasi sau diferite niveluri de
forta. Lucrul se desfasoara progresiv dupa urmatoarea metodologie:

= Se determind pentru fiecare sportiv nivelul maxim de fortd la care poate lucra.
= In prima parte a pregitirii, se pune accent cu precidere pe dezvoltarea nivelului de
control, urmarindu-se in special simetrizarea actiunii bratelor.

Este un mijloc de antrenament care vine in
ajutorul pwrega‘qrn gpemﬁce a Vlr‘lc.)Fatorllor de (= rgQMmEm Irgd%
performanta, mai ales 1n cadrul pregétirii pe uscat. g

Aparatul este prevdzut cu un monitor de
control care indica mai multi parametrii cum ar fi
ritmul si tempoul intr-o cursd, lungimea tractiunii,
setari specifice pentru monitorizarea seturilor de
exercitii §i pauzele aferente (seturi de repetari cu
intervale si pauze aferente), masoard forta de
tractiune independent pentru fiecare brat.

VASA ERGOMETER este de asemenea
conceput sa simuleze diferite probe din Tnotul
sportiv. Dispozitivul poate fi setat sa lucreze in
diferite regimuri de rezistentd (7 praguri de
rezistentd), cu ajutorul unui sistem de ingreuiere co
foloseste rezistenta aerului, asemandtoare cu
simulatoarele utilizate in pregdtirea canotorilor pe
uscat. De asemenea, dispozitivul asigura un feed-
back real, mai ales in corectarea tehnicii de Tnot a
sportivilor.

2. Dispozitivul ERGOSIM este utilizat de toti 1notdtorii componenti ai loturilor
nationale din tara noastrd si este in proprietatea Institutului National de Cercetare pentru
Sport. Pregétirea specifica pe simulatorul de conditii tip ,,Ergosim”, asistata de calculator,
ofera posibilitatea sportivului sd execute aceleasi miscari pe care le executa si in apd in timpul
efortului, dandu-i ocazia sa-si controleze miscarile in feed-back real. Computerul este un
instrument mult mai performant, care poate oferi date din interiorul miscarilor, n timp util si
interactiv, ducand la o crestere a nivelului de autocontrol si a gradului de implicare a
sportivului.

Fig. 1 Vasa ergometer (Www.vasatrainer.com)

Fig. 2 Monitor (www.vasatrainer.com)
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Antrenamentele efectuate in cadrul I.N.C.S. au drept scop optimizarea:

= cresterii nivelului de forta;

* lungimii de tractiune a bratului pana la limita fiziologica;

= simetrizarea bratelor prin alte mijloace decat cele folosite la bazin;
= corectiile elementelor care intervin in miscarea specifica (lungime, forta, timp).
Toate aceste cerinte sunt realizate prin diverse tipuri de exercitii bazate pe control-

neuromuscular.

Fig. 3. Ergosim (http://www.sportscience.ro)

Control-neuromuscular pe miscare specifica

Sunt antrenamente speciale care au ca obiectiv cresterea capacitatii de control neuro-
muscular specific. Sportivul poate observa si interveni in acelasi timp asupra miscarii de
tractiune din momentul atacului care variaza in functie de punctul de plecare a actiunii, 1n
timpul si pe traiectoria miscarii precum si asupra degajarii (finalului de tractiune) care este in

raport direct cu Inceputul miscarii (atacul).

Se evidentiaza faptul cd oferind sportivilor
informatie prelucratd diferit, se poate facilita
corectarea anumitor aspecte ale tehnicii specifice.
Avantajele acestui model consta in faptul ca existd in
permanentd control asupra miscarii (atac si
degajare).

3. AQUANEX este un sistem ce foloseste
senzori care detecteaza forta exercitatd Tn membrele
superioare si inferioare, dar mai cu seama la nivelul
palmelor inotdtorului care executd miscarile de
vaslire prin apa si trimite informatii catre un
computer (laptop) pentru a fi inregistrate si analizate.

Sistemul Aquanex, monitorizeaza astfel
activitatea pa care o exercitd inotdtorul si afiseaza
sub formd graficd si diagrame, forta exercitatd in
timpul inotului, In timp real, parametrii fiind afisati
pe ecranul computerului. Rezultatele pot fi printate
sau salvate Tn memoria computerului pentru fiecare
inotator. Un inconvenient al acestui sistem sunt
firele ce fac legdtura cu senzorii, acestea
incomodeaza inotatorul in timpul Tnotului, ceea ce ne
face sa concluziondm ca acest mijloc de antrenament
este unul de laborator in care este masuratd forta
lucrului acvatic a inotatorilor.

Sistemul este alcatuit din:

e unitatea interfatd Aquanex si convertorul care
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Fig.4 Aquanex dispozitiv
(www.swimright.co.uk)

Fig.5 Sortware aquanex
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transformad semnalul analog in semnal digital, astfel (www.swimright.co.uk)
putand fi reprezentat de catre programele software
ale computerului (laptop)

e senzorii subacvatici care se aplica pe
membrele superioare dar i pe membrele inferioare,
dupa caz.

e computer (laptop)

4. TORPEDO este un program software conceput pentru a usura munca antrenorilor si
pentru a accelera procesul de invétare a tehnicii de Tnot sportiv.

Torpedo are un meniu in care sunt regasite toate procedeele de inot sportiv, metode si
mijloace specifice pentru invatare si perfectionarea tehnicii procedeelor de inot sportiv, a
tehnicii sariturilor, intoarcerilor si finisurilor pentru fiecare procedeu in parte. Fiecare
procedeu de inot sportiv are 5 nivele de eficacitate specifica.

Antrenorii au posibilitatea sa directioneze EEEEETTT FEE
procesul de invatate si perfectionare a tehnicii si = Eﬂ:j:w e e
pregatirii inotatorilor, softul programului analizind i | ey
grafic evolutia sportivilor in timp. (_—_ e b e

Programul Torpedo este conceput in doua e

versiuni: T
A. Torpedo Personal — program care se Leveld

adreseazd mai  ales  sportivilor sau ™

autodidactilor si chiar parintilor care vor sa afle

mai multe informatii despre copii lor.

Programul se adreseaza tuturor categoriilor de

varsta de la copii pana la seniori.

B. Torpedo Team — care poate sa stocheze
informatii si bate de date a aproximativ 500 de

[¥ Upper ams ase in contact with cars
I™ First pull starts twist onto chest

Fig. 6 Torpedo (www.swimright.co.uk)

w Toipedo Chart

inotatori. e
Programul Torpedo ajutd munca antrenorului s Mastered Skills by Stroke for Sue Jones
in urmatoarele directii: 0

e Identificd metodele critice de antrenament »
pentru fiecare procedeu; "

e Oferda indicatii specifice si precise pentru e | 2w
fiecare mijloc de antrenament utilizat in N | e
pregatirea inotatorilor; B »

e Simplifica pregatirea tehnica; E L " ws

e Conduce sportivii spre progresul mult dorit; 5] somke

e Imprima toate graficele si rapoartele cu privire
la procesul de instruire a inotitorilor Fig. 7 Torpedo (www.swimright.co.uk)

5. WORK OUT WRITER este un program software capabil sa planifice si sa
inregistreze programele si planurile de antrenament. Programul este foarte complex, iar pentru
a-1 putea utiliza la parametri optimi, trebuie executat un stagiu de pregatire specializata.

Tinta acestui mijloc de antrenament este planificarea pregatirii inotdtorilor, incepand
cu planurile de antrenament si terminand cu planurile anuale.

Se poate spune cu alte cuvinte ca programul work out writer este caietul electronic de
antrenament al antrenorilor de inot.
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Aplicatiile programului work out writer:
e Stabileste seturile de repetdri cu
intervalele si pauzele optime obiectivelor
propuse si a zonelor de efort alese in
antrenamentul respectiv;
e Ajutd in orientarea s$i planificarea
antrenamentelor 1intr-un ciclu saptamanal,
in functie de perioada de pregitire din
mezociclu sau macrociclu;
¢ Propune timpul alocat pauzelor si timpilor
de odihna in functie de specificul fiecarui
set de exercitii;
e Propune numarul optim de repetari, in
functie de obiectivele propuse 1n lectie.

5. MaxTRAQ
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Fig. 8 Work out writer
(www.swimright.co.uk)

este un program software specializat pe analiza biomecanica a

migcdrilor, un modul cu o atitudine deosebita pentru inalta performanta.

Este un mijloc perfect in antrenamentul tehnic al inotatorilor, oferind noi dimensiuni
cercetarii stiintifice. Acest program este conceput doua versiuni: MaxTRAQ 2D si MaxTRAQ

3D.

Programul este capabil sa analizeze capturi video in format MPEG sau AVI, realizate
dupa o metodologie bine stabilita pentru a scoate In evidenta cele mai importante momente
ale elementelor de tehnica specifice procedeelor de inot sportiv.

Captura video este procesatd manual in functie de obiectivele propuse la inceputul
cercetarii, procesarea datelor efectudndu-se cu o relativa usurinta.

Programul MaxTRAQ este o solutie putin costisitoare si usor de utilizat. Acest
program este pus in evidentd mai mult cu ajutorul programului software Max MATE care
realizeaza analiza datelor procesate de Max TRAQ.
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INVOLVING MODERN TECHNICAL DEVICES IN THE TEACHING - LEARNING
METHOD OF THE PROFESSIONAL SWIMMING TECHNIQUE

Ovidiu GALERU,
University of Bacau
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Abstract:

The need for as high as possible performances urges us to search for new means of
improving the professional swimming technique.

Special training with the conditions simulator has the goal of optimizing the growth in
the arm’s strength, the traction length up to the physiological limit, bringing the arms into
symmetry by other means than the ones used in the swimming pool, correcting the elements
which are involved in the specific movement (length, force, time).

Introduction

Training consists in series of exercises focused on dynamic force and specific
movement, with control for the same or different levels of force.

Work is progressively carried out according to the following methodology:

* The maximum level of force one can reach is established for each sportsman
separately.

= during the first part of training, focus is particularly placed on developing the level of
control, observing especially the symmetryzation of the arms’ action.

1. The conditions simulator is VASA

ERGOMETER, a training device which comes to elrcCJeMETER
support  specific  training of professional R
swimmers, particularly during land exercises.

The device is equipped with a control
monitor indicating several parameters such rhythm
and tempo during a race, the length of traction,
characteristic settings to monitor sets of exercises
and the afferent breaks (sets of repetitions with
intervals and afferent breaks), and measuring the
traction force for each arm independently.

VASA ERGOMETER has been also Fig. 1 Vasaergometer (www.vasatrainer.com)
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designed to simulate different sport events in
professional swimming.

The device can be programmed to work
under different resistance conditions (7 levels of
strength), with the help of a system of weights
which uses air resistance, similar to simulators
used in training rowers on land.

The device also ensures a real feed-back, Fig. 2 Monitor (www.vasatrainer.com)

particularly in correcting the sportsmen’s
swimming technique.

2. The ERGOSIM device is used by all swimmers in our country’s national teams and
is the property of the National Institute for Sports Research. Computer assisted specific
training on the conditions simulator “Ergosim”, provides the sportsman the possibility of
executing the same moves that he/she executes on water during the effort, offering him/her
the opportunity to control his/her moves during a real feed-back. The computer is a much
more competent tool, able to offer data from inside the movements, in real time and
interactively, leading to an increase of the level of self-control and the degree of involvement
from the part of the sportsman.

The trainings carried out within the N.I.S.P. aim at:
= increasing the strength level;
= improving the traction length of the arm up the physiological limit;

» symmetryze the arms by other means than the ones used in the swimming pool;
= correcting the elements which are involved in the specific movement (length, force, time).

All these requirements are realized through various types of exercise based on

neuromuscular-control.

Fig. 3. Ergosim (http://www.sportscience.ro)

Neuromuscular-control on specific movement

These are special trainings aiming at increasing the capacity of specific
neuromuscular-control. The sportsman can simultaneously observe and interfere with the
traction movement at the moment of the attack which may vary according to the point of
starting the action, the time and the trajectory of the movement as well as with relieving (the
traction end) which is in direct relation to the start of the movement (the attack).

The fact that by providing sportsmen with differently processed information one can
facilitate the correction of certain aspects of the specific technique is being emphasized.

The advantages of this model consist in the fact that there is a permanent control over
movement (attack and relief).

3. AQUANEX is a system which uses sensors that detect force applied in the superior
and inferior limbs, but particularly at the level of the swimmer’s palms executing rowing
movements through water and sends the data to a computer (laptop) in order to be entered and
analysed.
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The Aquanex system thus monitors the activity
performed by the swimmer and graphically and
diagramically presents the force exerted while
swimming, in real time, the parameters being
displayed on the computer’s screen. The results
for each swimmer can be either printed or stored
in the memory of the computer. A drawback of
this system is represented by the wires connected
to the sensors, which inconvenience the
swimmer while swimming, a fact that makes us
conclude that this means of training is
characteristic of a laboratory measuring the force
of the swimmers’ aquatic strain.
The system is made up of:

= the Aquanex interface unit and the

converter which transforms the analogous

signal into a digital signal that can be thus

represented by the computer’s (laptop’s)

software;

= the underwater sensors which are applied to

the superior limbs but also to the inferior

ones, according to the case;

e computer (laptop).
4. TORPEDO is a software program designed to ease the work of trainers and to accelerate
the process of learning the professional swimming technique.

Fig.4 Aquanex dispozitiv
(www.swimright.co.uk)

Fig.5 Sortware aquanex
(www.swimright.co.uk)

Coaches have the possibility of directing the — =mmm—
process of learning and improving the swimmers’ . |
technique and training, the software graphically S
analysing the sportsmen’s progress in time. The
Torpedo has been designed into two versions:

A. Torpedo Personal-addresses particularly to
sportsmen or self-taught persons and even to parents
who would like to find out more information about
their children. The program is destined to all age
categories from children to old aged.

B. Torpedo Team—can store information and
data bases of up to 500 swimmers.

Torpedo supports the work of the trainer in
the following respects:

e It identifies the critical training methods for
each procedure;

e [t offers specific and accurate indications for
each means of training used in the swimmers’
training;

e It simplifies technical training;

e [t leads sportsmen to their so much desired
progress;

e It prints all the graphs and reports concerning  Fig. 7 Torpedo (www.swimright.co.uk)
the swimmers’ training process.

Torpedo has a menu comprising all the procedures of professional swimming,
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methods and means characteristic of learning and improving the technique of professional
swimming procedures, the techniques for jumping, turning and ending for each procedure.
Each swimming procedure has 5 levels of specific efficiency.

5. WORK OUT WRITER is a software program capable of planning and recording
the training programs and plans. It is a very complex program, and in order to use it to its best
parameters, a stage of specialized training should be undergone.

The goal of this training means is to plan the swimmers’ training, starting with the
training plans and ending with the annual plans.

In other words, one may say that the work out writer program is the electronic
training notebook of swimming coaches.

8 WOW - Work DuiWiiter
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= [t suggests the best number of repetitions,
according to the objectives of the lesson.

5. MaxTRAQ is a software program specialized in the biomechanical analysis of
movements, a module with a special attitude towards high performance.

It is a perfect means in the swimmers’ technical training, providing new dimensions for
scientific research. This program exists in two versions: MaxTRAQ 2D and MaxTRAQ 3D.

The program is able to analyse video captures in MPEG or AVI file format, realised
according to a well-established methodology in order to highlight the most important
moments of the technical elements characteristic of professional swimming procedures.

The video capture is manually processed according to the intended objectives
established at the beginning of the research, the processing of data being actually done in a
relatively easy manner.

The MaxTRAQ program is an inexpensive and easy to use solution. This program is
emphasized with the help of the Max MATE software which analyses the date processed by
Max TRAQ.
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Fig. 9 MaxTRAQ
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