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Cinematographical Analysis of the ‘‘Tachiai -Motion
of Professional Sumo Wrestlers

—  The effects of hands contacting to the “Dohyoh’ ground——

Takeo TouNO, Mitsuya OGAWA, Shigeo MATSUMOTO,
Katsuhiro AMANO, and Kihachi ISHII

In this study, at first, professional sumo wrestlers and amateurs simulated a “Tachiai”.
Secondly, the professional sumo wreslers practiced a “Tachiai” like it is performed in a
match. The “Tachiai”’-Motions of professional sumo wrestlers and amateurs as well as the
start action with touching hands and without touching hands on the ground were compared
in both experimental conditions. The sumo wrestlers were examined by the viewpoint of
the height and velocity of their center of gravity by using a 16 mm high speed camera.
The results were as follows:

1. The average height of the C.G. of professional sumo wrestlers when colliding against
their opponents in the second experimental condition was 63.0 cm with touching hands and
71.4 cm without touching hands. The average height of the C.G. of amateurs in the first
experimental condition was 62.1cm with touching hands and 68.2cm without touching
hands. The average height of the C.G. of the professionals in the second condition was
not so different from that of the amateurs in the first condition. Referring to the motions
with touching hands and without touching hands, both professionals and amateurs could
collide against their opponents keeping their lower position in the case of the “Tachiai”
with touching hands.

2. The horizontal velocity of the C.G. of professionals was about 2.5 m/sec either with
touching hands or without touching hands and that of amateurs was about 2.0 m/sec.
Professionals in the second condition showed about 1.5 m/sec which was the lowest velocity.
The reappearance of this velocity was high.

3. The impact of amateurs during colliding was 290-699 kgm/sec. Professionals in the
second condition marked impacts of 734-1222 kgm/sec, two times as high as that of amateurs.
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Fig. 1. Upper figures shows TACHIAI (start action in sumo wrestling) starting with touch
hands on the ground. Lower figures shows TACHIAI starting without touching hands.
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Table 1. Body weight of subjects (kg).

Active P.* Receiver
Professional 125 135
Amature 100 120

* P.: Player
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WEIED 5 b, FRFROBEOIL LA VD3 ~ 43T
OHRT, FrY=2 2 -CREHLTAT, BENCRE—
LB BRBRIT2OEER LI, Thbb, 7rHLT
vt WT, WOT, both propel & & 24T, 7 <vZEF T
WT, WOT zhZFh2#fT70, &i 10 AT 2%,
7w FJ= both propel - O\WTIL, WHEEHW LI

2, PE

BikE S e L, T<EF LLIEDE (active
player: DIF, Bl hFL\5) 145, ZE)FE (receiver:
LTF, F0FEn)) 1E024F0, 4K TH-
P20 B OREL Table 1 OB H TH 5o

Fefidiy, 24 S RBNELOTIET, ARATH b
» TV (ERERE) OBEEBEThHoT, T ET
CoWTIE, REENEY, AFOREREFERLTLISEE
DIFBETH D, TEETAZHERR (Lbicf v
VHHEBRERE) ThoTo

= ®
1. wbhfvhouErbHhELETORS (Ver-
tical Displacement: Dy) D%k

—— with touch
'g ————— without touch
g'(:(;n ) contact contact
E ‘\‘\ Professional //‘\Q Amateur
£ R 4 ==
1] Al
£ 70 — = /,/
© — el
O P .
S 50
£ -
~ .
'Ia -600 -300 0 300

-600 -300 0 300
Time ( msec )
Fig. 2. Displacement curve (height of C.G.
from the ground). The solid lines “with
touch”, the wave line is “without touch”
TACHIAI practices. Left figure is profes-
sional and right is amateur sumo wrestlers.

Table 2. Height of C.G. from the ground

(vertical displacement) during TACHIAI
with touching hands on the ground (WT)
and without touching (WOT). (cm).

Professional Amature

WT WOT WT WOT
Ist 78.7 78.1 64.3 69.4
2nd 77.7 76.1 59.9 66.9
Average 78.2 77.1 62.1 68.2
Diff. 1.1 6.1
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Fig. 3. Horizontal velocity of C.G. The expla-
nation of figure is the same of Fig. 2.
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Fig. 4. Simulated practical TACHIAI in profes-
sional sumo wrestler. Upper figure is
horizontal velocity. Lower is vertical
displacement. Explanation of figure is
the same of Fig. 2.
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Table 3. Vertical displacement and horizontal velocity of C. G. in professional sumo wrestler
at the contact. Negative values mean opposite direction to the positive values.

WT WOT
Ist 2nd Ave. Ist 2nd Ave.
Displacement (cm) 64.5 59.2 61.9 72.7 62.3 67.5
Velocity (m/sec) 1.32 1.45 1.39 —1.25 —1.11 —-1.18

Table 4. Mean Forces at the impact calculated
from velocity and body weight (kg-m/sec).

Both propel

WT  WOT

Professional 1st 321 452 889 734
2nd 620 460 1222 1131
Ave, 471 456 1056 933
Amature Ist 290 699
2nd 313 559
Ave. 302 629
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Fig. 5. Simulated practical TACHIALI in profes-
sional sumo wrestler. Vertical axis shows
the vertical displacement of C.G. and
horizontal one is the horizontal displace-
ment. The vectors in this figure show
velocity vectors of two direction. Left
curve is the “with touch” and right curve
is the “without touch”.
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