IPEJ: ?ﬁﬁﬁjﬁl‘ag in Athletics of JAA

(B1) BAEERECER B|letin of Studies
F
B2k 2006 Vol.2 2006

BEEIA E ONFEZE 2 W =5 0@ #) S 7 — i

g sm g?
1) SRHRBE Ry 2 —  2) SRR ERER

Extraction of Movement Patterns during Race Walking using Phase Differences of Joint Angles
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Abstract
Movement patterns during race walking were extracted and the phase relations of joint angles and
body segments were analyzed. Four skilled and four semi-skilled male subjects walked on a treadmill
at their best speed for 10000 m W. Their motions were videotaped from the right side of the body and
each 10 second segment was digitized. Principal component analysis (PCA) with oblique rotation was
applied for six angles of the right side joints and segments (upper arm, elbow, upper body, thigh, knee,
and ankle). Results indicated the following.
(1) Cumulative contribution of factors was more than 80%.
(2) All subjects had a similar movement pattern.
(3) The movement patterns could be classified into two groups: "upper arm, upper body, thigh, and
ankle" and "elbow and knee".
(4) The phase differences of the upper arm, the upper body, and the thigh were small, and that of the
ankle showed a little phase lag as compared with other parts of the body.
(5) The phase difference of the elbow and the knee was small. Movement patterns extracted by PCA
with phase relations are important for novices in understanding, and in training to perform basic race
walking.
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