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Motion Analysis of the Stand Technique for 63 kilogram

Women’s Judo
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Abstract
The motions of the stand technique of 63 kilogram woman participants were analyzed
using “British Judo Open Championship” video data. This video data was disassembled into
frame data called AVI, which is a file format developed by Microsoft Corp. The motions
performed by participants were analyzed using a software system implemented by us based
on “Open CV”, which is an open source library developed by Intel Corp. When the opponents
were thrown down, their downward velocities were statistically analyzed according to
judgments known as “Ippon” and “Waza-ari”. In addition to these, a new criteria of an
opponent’s landing posture, which describes the position of the upper body in contact with the
“Tatami’, was introduced. It was classified into five numbered data according to the position
of the body in contact with the “tatami” when thrown down. These numbered data points
were also statistically analyzed according to whether they were judged as being either “Ippon”
and “Waza-ari”. The mean value and standard deviation were calculated for the velocity and
posture. Then, using mean velocity and standard deviation, mean posture numbered data
and its standard deviation, Gauss curves were drawn as membership functions of fuzzy-logic
for “Ippon” and “Waza-ari” respectively. If one Gauss curve represents “/ppon”, and another
Gauss curve represents “Waza-arf’, the union was dealt with as an area judged as “Ippon’ or
“Waza-arl’ without exception according to the precept of fuzzy—logic. And the intersection
was dealt with as an area judged as either “Ippon” or “Waza-ari’ according to the precept of
fuzzy-logic. This is a case study of the motion analysis of Judo using downward velocity and

posture taken from “British Open Judo Championship® video data.
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Figure 1. 63 kilogram women participants, the length of the “tatami” and left-hand co-ordinate / = 2.24 metres
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(d) Perpendicular (shoulder)

AN
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(b) Face down 45

(g) Numbered position of the back

Figure 2. Landing on “tatami” posture and numbered position of the back

Table 1. Landing posture

\
4

o

(c) Perpendicular

(f) Face up

Landing status | Description of landing status Body parts contacting “tatami” | Assigned | Depicted Figure
number number
Face down |Lower chest and elbows contact | Chest of D@ ®@@ contact the 1 Figure 2 (a)
the “tatami”. Back of the body is| “tatami”.
facing up.
Face down 45 | Shoulder location is approx. 45| (D®@or@®@ of chest contact the 2 Figure 2 (b)
degrees to the “tatami”. “tatami”.
Perpendicular | Shoulder is perpendicular to the | Either (D@, ® @ ,or @® 3 Figure 2 (c), (d)
(two cases) |“tatami”. Upper body contacts |contact the “tatami”
“tatami”
Face up 45 |Facing upward, shoulder location | Either (D @) or @ @ contact the 4 Figure 2 (e)
is approx. 45 degree to the|“tatami”
“tatami”.
Face up Entire back contacts the “tatami” | D@®@ contact the “tatami” 5 Figure 2 (f)
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Table 2. Downward velocity

“Ippon” “Waza-ari”
Number of data 20 14
Mean value (metre per second) 16.4 13.9
Standard deviation (metre per second) 34 2.8
016 “Waza-art” |ox / “Waza-arir” |os 7 “Waza-ari”
0.14 014 / * 014 7 \*
012 “Ippon” |02 “Ippon” | oz f “fopon”
. [~ [ AN/ o VAV
0.08 o008 / ,' "‘* 008 ,', // \\\‘\:
0.06 006 / # “ \ 0.06 " %
004 004 / A ] / \ Y
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0 - o ; " ; . ‘\'h - , ol ”, o
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Figure 3. Downward velocity Figure 4. Union of “Ippon” Figure 5. Intersection of
membership curves and ”Waza-ari” downward velocity ~ “Ippon” and “Waza-ari”” downward
for “Ippon” and ”Waza-ari” membership curves velocity membership curves
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Table 3. Landing posture analyzed statistically

“Ippon” “Waza-ari”
Number of data 20 14
Mean value 43 33
28 Standard deviation 0.7 0.7
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Figure 6. Landing posture
membership curves for

“Ippon” and “Waza-ari”
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Figure 7. Union of “Ippon” and
“Waza-ari” landing posture
membership curves

Solid line shows the union.
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Figure 8. Intersection of “Ippon” and

“Waza-ari” landing posture

membership curves

Solid line shows the intersection.
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Table 4. Time to judgment
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Figure 9. Probability density and judgment time
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Figure 10. Relation between Figure 11. Relation between downward
downward velocity and judgment time velocity and judgment time when judged
when iudeed as “Innon” as “Waza-ari”

3. 5 EFHURE GEHUBIE) LHIERE OB

HEHIRES LW EICE S SR OMBRRO G EEED - OICERAFT 21T o7, T—A&) ,  [H
HY | OBEOFMEE LHEE TORRM & 25 I1xt T 2 [EIFERRZ X 12, 13127

B 12 735 HEBAPNFNIFIOTVIE S (BBOFMFEFEM 5 1MVIEE) HIERFRIAE L 225
TWHHENHMETE D, MEREIE-05 THD. K13 05 LERBEN 5 IGEWVIEE, T7hbb,
BN IZ VI S HEICE T AR EVER A S 5. FHBEIREIE-0.1 TH 5.

judgment time
judgment time

|
|

4
@
-

0 0.5 1 1.5 2 25 3 35 4 4.5 5 3.

landing posture index landing posture index

Figure 12. Relation between landing  Figure 13. Relation between landing
posture index and judgment time when ~ posture index and judgment time when
judged as “Ippon” judged as “Waza-ari”
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