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A Support System for Learning Sports                                                        

by Using Sound and Image Processing in Real Time 

HIROMIKAWASE
†
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In recent years, education systems for treating sports learning have been required from the various places, 
and many support systems for the learning are suggested. However, in the existing systems, it was only after 
playing sports that each learner could recognize a deviation of the form evaluated by the system, and there are 
few the systems for evaluating and supporting the improvement of the form in real time. Then, we took 
Japanese archeryas a case study and aimed to develop a learning support system for using alarm sounds which 
notice the learner a deviation of the form in real time. Concretely, we conducted image processing for a series 
of actions in Japanese archery and extracted coordinates of both hands and elbows from each image of actions. 
Next, we compared the heights between the coordinates extracted so that two kinds of alarm sounds were 
produced according to the degree of deviation in learner’s form. It became possible for learner to recognize a 
deviation of the form in real time through the verification experiment of the developed system. As a result, we 
could prove it useful. 
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⺋㧔߫ࠇߌߒ╬ࠇߙࠇߘ߇↪ὐߩ⢀ߣᚻߩᏀߣߐ

Ꮕࠍ㧕ᐔⴕ್ߣࠆߢᢿޕࠆߔ 

ޕߥࠇᵹߪ㖸ޔ߫ࠇߢᐔⴕࠇߙࠇߘ߇↪ὐߚ߹

ฝߩ↪ὐ߽ࠅࠃᏀߩ↪ὐ߇㜞႐วߦ㜞㖸߇

ᵹޔࠇㅒߦ㜞߇ߐૐ႐วߦૐ㖸߇ᵹࠆߔ߁ߘޕࠆࠇ

ߢ߇↪ߩࡓ࠹ࠬࠪߊߥ㑐ଥߦᩰߩቇ⠌⠪ޔߢߣߎ

ߖߐ⼂ࠍᣇࠇߕߩࡓࠜࡈߦቇ⠌⠪ޔߦࠄߐޕࠆ߈

࿑)ࠆߥߣน⢻߇ߣߎࠆ 2ਛ ԝA,B)ޕ 

援像援像援像援像 ὐᢙൻὐᢙൻὐᢙൻὐᢙൻ    

ቇ⠌⠪ߦᜬ⛯ᕈࠍᜬޔߦߚࠆߖߚචᢥሼߩᱜ߆ߒ

ᛛޕࠆߖߐ␜ߦቯ⚳ੌᓟ್ޔߒὐᢙൻࠍᐲวߚߞ

ⴚߩะᐲวߦࡈࠣࠍ⸥㍳ࠆߔ (࿑ 2ਛ Ԟ)ޕ 

①画像の二値化

画

像

処

理

・画像の物体の輪郭抽出

②人体領域の座標抽出

③顔の座標輪郭の消去

④左右領域の決定

⑤手・肘の座標抽出

点

数

化

⑦点数化

・人体領域以外の座標を

   消去

・顔の座標を輪郭リスト

   から消去

・新しい輪郭リストの抽出

・ｙ座標が最大値のとき、

   ｘ座標の最小値(x1)と

   最大値(x2)を抽出

・体の中心線

      ＝（x1＋x2）/2とする

・条件判定を行い、

   手・肘の有用点を決定

・右側の有用点を基準

右y座標＝左y座標：無音

右y座標＞左y座標：低音

右y座標＜左y座標：高音

・十文字の正しさ度合い

　を点数化

平行であった時間

一連の動作の時間

×100

⑥A 座標の一致時

⑥B 座標の不一致時

・右側の有用点を基準

0

X

Y

0

X

Y
x1 x2

中心線

0

X

Y

右肘

右手 左手

左肘

0

X

Y

右肘

右手

左手

左肘

0

X

Y

右肘

右手 左手

左肘

0

X

Y

0

X

Y
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4.4.4.4. ᧄᧄᧄᧄࠪࠬߩࡓ࠹ࠬࠪߩࡓ࠹ࠬࠪߩࡓ࠹ࠬࠪߩࡓ࠹ᬌ⸽ᬌ⸽ᬌ⸽ᬌ⸽    

ᑿߒኻߦേߩࡓ࠹ᧄࠪࠬޔߡߒߣ⸽ᬌߩࡓ࠹ࠬࠪ

⚻㛎⠪ࠆߢቇ↢ 8ฬߦኻࠍࠣࡦࠕࡅߡߒⴕޕߚߞ 

 ޕࠆߴㅀߦએਅࠍᗧߚࠇࠄᓧࠅࠃⵍ㛎⠪ޔᨐ⚿ߩߘ

ߒᱜ߇ࡓࠜࡈߩಽ⥄ޔߪߦਥ✵⠌ਛ⥄ߩߢੱ৻ 

ࠜࡈߩಽ⥄ޔߚࠆߡߞⴕߢᘒ⁁ߥਇ߆ߩ

⚵ࠅขߦ⠌✵ߡߒᔃޔ߫ࠇ߆ಽ߇ᣇࠇߕߩࡓ

 ޕࠆ߈ߢ߇ߣߎ

߈ะߩ㗻ޔߪߢࠢ࠶ࠚ࠴ࡓࠜࡈߩࠄ߇ߥࠍ㏜ 

ࠍ㖸ޔ߇ࠆ߇ਅ߇ലᨐߚࠆߥ⇣ߣᆫߩ᧪ᧄ߇

ࠚ࠴ࡓࠜࡈߦߕߐ፣ࠍᆫߡߞࠃߦߣߎࠆ↪

 ޕࠆ߈ߢ߇ࠢ࠶

ࠆߥߦ߁ࠃࠆ߈ߢ߇චᢥሼޔߨ㊀ࠍ⠌✵߇ቇ⠌⠪ 

ࠄߐޔߚࠆߥߊߥ߈ߢኻᔕߪߢࡓ࠹ᧄࠪࠬޔߣ

 ޕࠃࠅࠃߣࠆ߈ߢ⠨ᘦߡߒ⋠⌕ߦὐߩઁߦ

࠹ᧄࠪࠬߚࠆߢ࠷ࡐࠬ߁ⴕߡߒ㕒ᱛߪᑿ 

ߦ࠷ࡐࠬߥ⊛േޔ߇ࠆߢኻᔕน⢻ߡ↪ࠍࡓ

 ޕߒ㔍߇ኻᔕߪߢࠢ࠶ࠚ࠴ࡓࠜࡈࠆߌ߅

 એࠅࠃᓧߚࠇࠄᗧޔࠄ߆ᧄࠪࠬࠆߌ߅ߦࡓ࠹⠨

ኤࠍએਅߦㅀޕࠆߴ 

ߢ⋊ߡߞߣߦቇ⠌⠪ߪࠢ࠶ࡃ࠼ࠖࡈࠆࠃߦ㖸 

 ޕࠆߥߣน⢻߇ࠢ࠶ࠚ࠴ࡓࠜࡈߥ⏕ᱜࠅࠃޔࠅ

ߚߚߞⴕࠍ⊑㐿ߡߒߣ⽎ኻࠍೋᔃ⠪ߪࡓ࠹ᧄࠪࠬ 

⿷ਇ߇ᢿၮḰ್ࠆߔᡰេޔߪߡߒ㑐ߦᾫ㆐⠪ޔ

ߩࡓࠜࡈࠆߌ߅ߦᾫ㆐⠪ޔߚߩߘޕࠆߡߒ

ᵈᗧὐߦᵈ⋡ߺ⚵ࠍࡓ࠹ࠬࠪߚߒㄟޔߢߣߎᑿ

ࠍⴕ߁ቇ⠌⠪ࠍ࠻࠶ࠥ࠲ߩᐢ߇ߣߎࠆߍน⢻

 ޕࠆߢ

ޔ߫ࠇ߇ឭ᩺ߩࡓ࠹ࠬࠪߚߒ⋠⌕ߦ࠷ࡐࠬߩઁ 

 ޕࠆ߇ᐢ߇᧪ᕈߩࡓ࠹ࠬࠪࠅࠃ

ߩᏀฝߚߒޔߡߒߣଔ⹏ߩ⥄ࡓ࠹ࠬࠪޔߚ߹ 

ᚻߣ⢀ߩᐳᮡߩߤ߶ࠇߤ߇♖ᐲߢ▚߆ࠆߡ߈ߢᧂ

ᬌ⸛ޕࠆߢᤨὐߦࠇߕߩࡓࠜࡈޔߪߢวߡߖࠊ

㖸߇ᵹߢ߹ࠕࠦࠬޔࠇ␜ޔߚࠆࠇߐߡ߈ߢߪ

 ޕࠆ߇ᔅⷐࠆߔ⸽ᬌߦࠄߐᓟޕࠆࠇࠄ߃⠨ߣࠆ

ౕ⊛ߥᡷༀὐࠍએਅߦㅀޕࠆߴޔߪࡓ࠹ࠬࠪߩ

ขᓧߚߒ↹ߦ㊀ߨวޔߡߖࠊੱߚߒߩベㇳ✢

ޕࠆߡߒ␜ߦ㕙↹ߩࡓ࠹ࠬࠪޔߡߒߦ⦡⿒ࠍߺߩ

ߪベㇳ↹ߩੱޔߪߢࡓ࠹ࠬࠪߒᣂޔߒ߆ߒ

␜ޔߕߖߐ⹏ଔࠆ↪ߦᏀฝߩᚻߣ⢀ߩ↪ὐߺߩ

ߦ⊛ⷞⷡޔࠅࠃߦࠇߘޕࠆߖߐ␜ࠍ↹ߚߒࠍ

↪ὐࠍᛠីޔࠅߥߦ߁ࠃࠆ߈ߢ♖ᐲࠍ⏕ࠆߔ

 ޕࠆ߃⠨ߣࠆߥߦน⢻߇ߣߎ
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ᧄ⎇ⓥࠅࠃߦᓧߚࠇࠄᚑᨐࠍએਅޕࠆߍߦ 

㧝) ቇ⠌⠪ߦኻޔߒⷞⷡߊߥߪߢ⡬ⷡߕߩࡓࠜࡈߢ

⥄ߩേߩቇ⠌ᤨޔߡߞࠃߦߣߎࠆߖߐ⼂ࠍࠇ

↱ᐲ߇Ⴧޕߔ 

㧞) ᧄࠪࠬߩࡓ࠹↪ޔࠅࠃߦቇ⠌⠪ߦኻ࠷ࡐࠬߒ

✵⠌ਛ߇ࠢ࠶ࡃ࠼ࠖࡈߥࡓࠗ࠲࡞ࠕߩน⢻ߣ

 ޕࠆߥ

㧟) ᧄࠪࠬઁޔߪࡓ࠹⠪ࡓࠜࡈߩߣᲧセߚߥߪߢ

ࡈߢߺߩቇ⠌⠪⥄りޔߕߖଐሽߦᩰߩੱޔ

 ޕࠆߢน⢻߇ቇ⠌ߩࡓࠜ

ਥ⥄ߪߦࡈ࡞ࠧޔߡߒߣᔕ↪ߩࡓ࠹ᧄࠪࠬޔߚ߹ 

✵⠌ࠍⴕߩߚ߁✵⠌ᣉ⸳㧔ᛂߒߥ߬ߞߜ㧕ޔࠅ߇

↪⠪ߪᄙߊ⸳⟎ᚲ߽ో࿖ߦߎߘޕࠆߦᧄࠪࠬ࠹

ࠆ߇❭ߦᛛⴚะߩ↪⠪ߦ⊛₸ലޔ߫ࠇߔዉࠍࡓ

 ޕࠆࠇࠄ߃⠨ߣ

ᓟߩ⺖㗴ὐߡߒߣએਅޕࠆࠇࠄߍ߇ 

㧝) ᓟߦࠄߐ↪ᕈࠍቯ㊂⊛ߦ⹏ଔޔߦߚࠆߔ

 ޕࠆ߇ᔅⷐ߁ⴕࠍଔታ㛎⹏ߡ↪ࠍᚻᴺߩ

㧞) ৻⹜ⴕ࠷ࡐࠬߦߣߏⅣႺ߿േޔࡓࠜࡈേ

ߒើ⊑ࠍലᨐߪߢ࠷ࡐࠬࠆߔᄌൻ߇ࠣࡦࡒࠗ࠲

ߥㆡᔕน⢻߽ߡ߅ߦ࠷ࡐࠬߩ⸤ᓟޕߥ

 ޕࠆߢᔅⷐ߇ឭ᩺ߩࡓ࠹ࠬࠪ
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