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Visualization of Skills by Motion Analysis of Squat Using Motion Caputure, EMG and Force Plate
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Knowing expert’s movements is important for non-experts to acquire new skills. experts have skills that is specific body
movement as parts, strength, timing of using muscles, body position, and moving center of gravity. Teaching these skills
is effective for learning skills. In this paper, target movement is squat, a kind of strength training. We measure expert’s
movement by motion caputure, surface electromyography and force plate and extract expert’s skills for effective and safety
training from analysis. We propose a method of visualization extracted skills for learning.
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Fig. 1 Muscles measured by EMGɹ (a) front (b) back
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Fig. 4 3DCG model

Fig. 2 Measuring system

Fig. 3 Condition of the experiment

ඪΛऔಘͨ͠ɽ·ͨɼϏσΦΧϝϥʢSONYࣾ੡ʣΛί࠲ݩ࣍
ϯόʔλʢgrass valleyࣾ੡ʣΛհͯ͠ PCʹͭͳ͛Δ͜ͱʹΑ
Γɼऔಘͨ͠σʔλͱྻܥ࣌Ͱಉ࣮ͨ͠ظө૾σʔλΛऔಘ͠

ͨɽද໘ిےਤʢSˍMEࣾɼDL-721ʣ͸ɼඃऀݧͷӈଆԼࢶ
ͷඃےݧ 8ϲॴʢલᡧےࠎɼᡯෲےɼώϥϝےɼେ଼௚ےɼ֎ଆ
ʹʣʢFigure.1ʣے୹಄ɼେᢈے௕಄ɼେ଼ೋ಄ےɼେ଼ೋ಄ے
ಈͷσʔλΛαϯϓ׆ےͷےΛషΔ͜ͱʹΑΓɼ֤෦Ґͷۃి

Ϧϯάप೾਺ 1000HzͰऔಘͨ͠ɽඃ͕ऀݧϑΥʔεϓϨʔτ
ʢNitta ࣾɼ6 ࣠ϑΥʔεηϯαʣ্ͰεΫϫοτಈ࡞Λ࣮͢ࢪ
Δ͜ͱʹΑΓচ൓ྗͷσʔλΛαϯϓϦϯάप೾਺ 64HzͰऔ
ಘ͢ΔɽFigure.2ʹ࣮ݧ૷ஔਤɼFigure.3ʹ࣮ݧͷ༷ࢠΛࣔ͢ɽ
4.2 Ռ݁ݧ࣮
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ͷ࡞ͷεΫϫοτಈऀݧඪ͔Βඃ࠲ 3DCG ϞσϧΛ࡞੒ͨ͠
ʢFig.2ʢaʣʣ·ͨද໘ిےਤ͔ΒಘΒΕͨ EMG ͷσʔλΛ੔

Fig. 5 Overlay with actual image
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੒ͨ͠࡞౓Λڧشͷൃے౓Λಘͨɽ֤ڧشൃ 3DCGϞσϧ্ͷ
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ɽFigure.4ʹಘΒΕͨσʔλΛ൓өͤͨͨͬ͞ߦԽΛࢹ 3DCG
Ϟσϧͷಈ࡞ͷมԽΛࣔ͢ɽ·ͨɼಉ͡ྻܥ࣌ͰϏσΦΧϝϥ
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