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Thrust Techniques in Synchronized Swimming
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3D DLT

The thrust movements both under and above water of nine top-level
synchronized swimmers were analysed using 3D DLT method. Since the peak height index (peak
height/body height) and the maximum vertical velocity of the body"s centre of gravity were related
significantly, 1t Is necessary to increase the vertical velocity of the body"s centre of gravity in
order to increase the peak height. Swimmers with a high peak height index showed a shorter unroll
time with a quick extension of the hips. In sculling, the arm"s position was maintained near the
surface of the water during the arms pull phase. The arm®"s position was closer to the water surface
with a higher vertical velocity of the wrists during the arms turn. It was found that important
techniques to improve Beak height in thrust movement, are to unroll with a shorter time, and to not
lower the arms at the beginning of thrust movement and to turn arms rapidly and catch the water
closer to the surface with horizontal forearms.



19
9
(Homma, 2005)
2
(Homma & I'to, 2005)
Figure 1
(Figure 1)
2 ot
Water
Surface 15
3 v
SO
Submerged back pike position Vertical position
Presmovement Tt — ol fm i Yol pealc
P Arm turn total ime {
3 % Unroll Total time %
% Total time %
Figure 1. Kinematic parametersin this study and unroll and sculling
phases in the thrust movement.
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Figure 4. Changes in the vertical height of shoulder, elbow,
at i wrist. The y-axis shows the height of the water’s surface:
heE) the nearer the value approaches to 0, the closer the arm
) ) , ) ) ) will be to the water’s surface. Arm turn start and Arm turn
Figure 2. Changesin body’s centre of gravity velocity during thrust end time (%) were 34% and 54% for swimmer a, and
movement. Vertical velocity during arm turn displayed a sharp increase 44% and 66% for swimmer |, respectively.
in swimmers a with a high PHI (the circled portion in this figure).
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Figure 3. Relationship between hip angle and CGV. Swimmer a with a
high PHI started hips extension at approximately 0.4 s, and after that,
increased sharply the hips angle to 126 deg. Swimmer i with a low PHI
started hips extension at0.35 s and gradually increased and reached
the hip angle (96 deg).




FINA.

(2014).
swimming manual for judges, coaches &
referees.

Homma M., & I'to K. (2005). Analysis of
the heights above the water surface in

FINA  Synchronised

required elements for technical
routines of synchronized swimming. The
Japanese journal of sport methodology
/ Journal of methodology of sports,
18(1), 85-100.

Homma, Mi., & Homma, Ma. (2006).
Support scull techniques of elite
synchronized swimmers. In Vilas-Boas,
J.P., Alves, F., & Marques, A. (Eds.),
Biomechanics and Medicine in Swimming,
6(2), 220-223.

February 2017 vol.487:18 2017

Miwako Homma, Kanako Nakagawa, Koji

Ito: Sculling and unroll-body-action
techniques in the thrust movement of
synchronised swimming based on
three-dimensional motion analysis.
Proceedings of the XI11th International
Symposium  for Biomechanics and
Medicine in Swimming, Dr Bruce Mason
(Editor in  Chief), Australian
Institute of Sport, Canberra,
147-152, 2014.

4

2016

¢y

2016 12 23
—24
Miwako Homma: Coaching and Judging
points of Thrust FINA

2016
4 7-10

65
2014.8.27.
Miwako Homma, Kanako Nakagawa, Koji
Ito: Sculling and unroll-body-action
techniques in the thrust movement of

synchronized swimming based on
three-dimensional motion analysis.
XI1th International Symposium on

Biomechanics and Medicine in Swimming,
Canberra, Australia, 2014.4.29.

2015 10 25

2015 11 28

HOMMA, Miwako

80241800



