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KXER
A Kinematic Analysis of Support Leg Movement During Instep Kick.
Hideki TAKAHASHI
Summary
The purpose of this study was to examine the relationship
between kick performance and support leg action. The actions of
kick and support leg were measured by Goniometers. These dates
ware collected on 7 subjects. The instep kick without approaches
~ was adopted as kick trials. Kick trials were composed of 2 tasks,
Speed Task and Accuracy Task. The trials under Accuracy Task
were classified into “on target” and “out of target”.

Under Speed Task, there was a tendency. As ball speed
increased, range of motio.n and maximum angular velocity of kick
and support leg joints increased. Under Accuracy Task,
Coefficient of Variation (CV) of each joint angle at impact was
lower in“‘on target”. And Cv of support leg action was lower than
kick leg action.

From these results, it is suggested that support leg action is the

important factor like kick leg action.
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Tablel. Subject characteristics

Subject Career age
(years) (years)

A 14 22
B 12 21
C 11 23
D 11 21
E 3 26
F 3 27
G o 22
Mean 77 234
Max 14 28
Min 0 21

SD 5.5 2.9
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Figure 2. Averaged ball speed under 4 conditions.
Each column (N=7) was composed of all subjects. *** P<0.005
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B Figure 3A. A typical example of kick movement
L

(Sub.D, trial 55). “Forward Swing Period” was defined
as the period from the maximum extension of yhip to
impact. The arrows indicate the point of maximum

hip 180deg extension or flexion of each joint during “Forward
Swing Period” except ship. B. The angle of hip, knee

and ankle at the straight standing posture was defined

knee 130deg as 180, 180 and 90 respectively.
Abbreviations. |
ankle 90deg xhip: kick hip; yknee: kick knee; ghip: support hip;

sknee: support knee; jankle: support ankle.
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Figure 4. Comparison of range of motion (ROM) under 3 conditions of Speed Task.
Each column (N=7) was composed of all subjects. The violet, white and black color of columns
indicate the kick condition of 40%, 70%, 100% respectively. *P<0.05, ***P<0.005
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Figure 5. Relationship between ball speed and range of motion (ROM) of all trials in Speed Task (N=475).
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Figure 8. Relationship between ball speed and maximum angular velocity of all trials in Speed Task(N=475).
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Figure 9 A. Range of target area for classification trials under Accuracy Task into “on target” trials
and “out of target”trials. The trials hit the target area (radius of 25 cm) were estimated as the trial of
“on target”. B. Comparison of coefficient of variation (CV) of each joint angle at impact between “on
target” and “out of target”. Each column (N=7) was composed of all subjects and means Variation of
joint angle at impact. See Method for calculation.
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Figure 10. Comparison of the movement variation at impact between kick and support leg. The movement
variation was estimated from averaged values of coefficient of variation (CV). For kick leg, the movement
variation was estimated as averaged value of CV of hip and knee joint angle. For supporting leg, it was estimated
as averaged value of CV of hip, knee and ankle joint angle. First, in each subject, the averaged value of CV of
kicking and supporting leg was calculated. And next, mean CV of all subjects was calculated in each leg.
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