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㸯㸬 ࡟ࡵࡌࡣ 

㸯㸬㸯㸬 ᮏ᭩ࡢ㐺⏝⠊ᅖ 

ᮏ᭩࢔࢙࢘ࣝࢻ࣑ࡅྥࢺࢵ࣎ࣟࡣ OpenRTM ୖ࡛୕⳻㔜ᕤᴗ〇ỗ⏝ࣟ࣎ࢺࢵ PA10 ศゎࡢ

㐠ື㏿ᗘไᚚࡢ࣮ࣝࣗࢪࣔ⬟▱࠺⾜ࢆ௙ᵝ࡚࠸ࡘ࡟グ㏙ᩥࡓࡋ᭩࡛ࠋࡿ࠶ 

   

㸯㸬㸰㸬 㛵㐃ᩥ᭩ 

ᮏ᭩ࡢ㛵㐃ᩥ᭩ࡣ ୗ⾲ࡢ㏻ࠋࡾ 

⾲⾲⾲⾲ 㸯㸯㸯㸯-㸯㸯㸯㸯 㛵㐃ᩥ᭩㛵㐃ᩥ᭩㛵㐃ᩥ᭩㛵㐃ᩥ᭩ 

No. ᩥ᭩ྡ ഛ⪃ 

ศゎ㐠ື㏿ᗘไᚚ(PA10)࣒࣮࢔ࢺࢵ࣎ࣟ 1

 సᡭ㡰᭩᧯ (Windows)࣮ࣝࣗࢪࣔ

ศゎ㐠ື㏿ᗘ(PA10)࣒࣮࢔ࢺࢵ࣎ࣟ

ไᚚࣔࢱ࣮࣑ࣞࣗࢩࡢ࣮ࣝࣗࢪཬࡧ

ᐇᶵ⎔ቃࡢ᧯సᡭ㡰࡚࠸ࡘ࡟グ㍕ࠋ 

 

 

㸯㸬㸱㸬 ᮏ᭩ࢆㄞ࡚ࡗࡓ࠶࡟ࡴ 

ᮏ᭩ࡣ RT RTࠊ࢔࢙࢘ࣝࢻ࣑ ⏝฼ࡓ࠼ഛࢆᇶᮏ▱㆑ࡿࡍ㛵࡟(RTCࠊ௨ୗ)ࢺࣥࢿ࣮࣏ࣥࢥ

RTࠋࡿ࠸࡚ࡋ࡜㇟ᑐࢆ⪅ RTCࠊ࢔࢙࢘ࣝࢻ࣑  ࠋ࡜ࡇࡢ↷ཧࢆୗグࡣ࡚࠸ࡘ࡟

OpenRTM-aist Official Website: 

http://www.is.aist.go.jp/rt/OpenRTM-aist/ 
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㸰㸬 ᶵ⬟௙ᵝ 

㸰㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏ▱⬟ࣔࡣ࣮ࣝࣗࢪ PA10 ୪㐍ࡢᡭඛࠊࡣ࡜ศゎ㐠ື㏿ᗘไᚚࠋࡿࡍ⌧ᐇࢆศゎ㐠ື㏿ᗘไᚚࡢ

㐠ືࡧࡼ࠾ጼໃࡢ᭦᪂ࠊ࡟ࡵࡓ࠺⾜ࢆPA10  ࠋࡿ࠶࡛࡜ࡇࡿࡍไᚚࢆ㐠ື㏿ᗘࡢ㛵⠇ྛࡢ

ᮏ▱⬟ࣔࠊࡣ࡛࣮ࣝࣗࢪ┠ᶆࡿࡍ࡜ᡭඛ఩⨨࣭ጼໃࡢᣦᐃືࠊస㏿ᗘୖࡢ㝈ᣦᐃࠊᡭඛࡾྲྀ࡟

௜࣮ࣝࢶࡿࡅ㛗ࡢࡑ࡜ጼໃࡢタᐃ࡚ࡋ࡜ࢫࣅ࣮ࢧࡀᥦ౪ࠋࡿ࠸࡚ࢀࡉ 

 

㸰㸬㸰㸬 ࣮ࣔࣝࣗࢪᵓᡂ 

㸰㸬㸰㸬㸯㸬 ࢱ࣮࣑ࣞࣗࢩ(VPython)ືస⎔ቃ 

ᅗࡣ࣮ࣝࣗࢪࣔ⬟▱ᮏࡢస᫬ືࢱ࣮࣑ࣞࣗࢩ 2-1  ࠊ࡟࠺ࡼࡿࢀࡉ⾲࡟

 

① ㌶㊧ไᚚࢺࣥࢿ࣮࣏ࣥࢥ㸦frm_ctrl㸧 

 㸦mixer㸧ࢺࣥࢿ࣮࣏ࣥࢥᡂ⏕ࢫࣥࢣ࣮ࢩࣅࢥࣖ ②

③ ㏫ࣖࣅࢥ⾜ิኚ᥮ࢺࣥࢿ࣮࣏ࣥࢥ㸦jinv㸧 

④ PA10 㡰㐠ືᏛィ⟬ࢺࣥࢿ࣮࣏ࣥࢥ㸦pa10fk㸧 

⑤ PA10  㸦vel_7dof㸧ࢺࣥࢿ࣮࣏ࣥࢥࢱ࣮࣑ࣞࣗࢩ

⑥ PA10 ᗄఱࣔࣝࢹᥥ⏬ࢺࣥࢿ࣮࣏ࣥࢥ㸦pa10disp㸧 

⑦ ᧯సไᚚࢺࣥࢿ࣮࣏ࣥࢥ㸦move㸧 

 

࡛ᵓᡂࠋࡿࢀࡉᡭඛࡢ┠ᶆ఩⨨࣭ጼໃࡢタᐃࡣ᧯సไᚚືࠊ࡛ࢺࣥࢿ࣮࣏ࣥࢥస㏿ᗘୖࡢ

㝈タᐃࡣ㌶㊧ไᚚࠊ࡛ࢺࣥࢿ࣮࣏ࣥࢥᡭඛ࣮ࣝࢶ㛗ࡢタᐃࡣ PA10 㡰㐠ືᏛィ⟬࣮࣏ࣥࢥ

࡚ࡏࢃྜ࡟స⎔ቃືࡣᡤ⟠ࡔࢇⅬ⥺࡛ᅖࡢᅗ୰ࠋࡿ࠸࡚ࢀࡉᥦ౪࡚ࡋ࡜ࢫࣅ࣮ࢧ࡛ࢺࣥࢿ

௜ࡿ࠼᭰ࡅ㒊ศ࡛ࡣ࡛ࡇࡇࠊࡾ࠶ VPython ࠶࡛ࡢࡶࡓࡋ⥆᥋ࢆቃ⎔ࢱ࣮࣑ࣞࣗࢩࡿࡼ࡟

ᅗࠋࡿ 2-2 ࡀ VPython  ࠋࡿ࡞࡟㠃⏬♧⾲ࢱ࣮࣑ࣞࣗࢩ
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ᅗᅗᅗᅗ 2222----2222    VPythonVPythonVPythonVPython  㠃⾲♧⏬㠃⾲♧⏬㠃⾲♧⏬㠃⏬♧⾲ࢱ࣮࣑ࣞࣗࢩࢱ࣮࣑ࣞࣗࢩࢱ࣮࣑ࣞࣗࢩࢱ࣮࣑ࣞࣗࢩ

 

 

㸰㸬㸰㸬㸰㸬 ᐇᶵືస⎔ቃ 

ᐇᶵືస᫬࣮ࣝࣗࢪࣔࡢᵓᡂࠊࡣ๓⠇ࢱ࣮࣑ࣞࣗࢩࡢ㛵㐃ࢺࣥࢿ࣮࣏ࣥࢥ㸦⑤ࠊ⑥㸧ࢆᐇ

ᶵไᚚࢺࣥࢿ࣮࣏ࣥࢥ㸦pa10vel ࠊ⑧㸧ࡁ⨨࡟᥮ࠋࡿ࡞࡟ࡢࡶࡓ࠼ᅗ 2-3 ࣮ࣝࣗࢪࣔࡢࡑ࡟

ᵓᡂᅗࠋࡍ♧ࢆᅗ 2-3 ᅗ࡜ 2-1 ࣮ࣝࣗࢪᮏࣔࠋࡿ࠶࡛ࡳࡢ㒊ศࡔࢇⅬ⥺࡛ᅖࡢᅗ୰ࡣ࠸㐪ࡢ

ᅗࢆ┿෗ࡢᐇᶵࡓࡋ⥆᥋࡟ 2-4 ࠋࡍ♧࡟
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ᅗᅗᅗᅗ 2222----4444    ᥋⥆᥋⥆᥋⥆᥋⥆ࡓࡋࡓࡋࡓࡋࡓࡋᐇᶵᐇᶵᐇᶵᐇᶵ
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㸰㸬㸱㸬 ࢔࢙࢘ࢻ࣮ࣁࢺࢵࢤ࣮ࢱ 

ᮏ▱⬟ࣔࡢ࣮ࣝࣗࢪᑐ㇟ࠊ୕ࡣ࢔࢙࢘ࢻ࣮ࣁࡿ࡞࡜ ⳻㔜ᕤᴗ〇ỗ⏝ࣟ࣎ࢺࢵ PA10 ࣮ࣁࠋࡿ࠶࡛

 ࠋࡿ࠶࡛ࡾ㏻ࡢ௨ୗࡣ௙ᵝࡢࡑࡧᵓᡂཬ࢔࢙࢘ࢻ

㸰㸬㸱㸬㸯㸬 ࢔࢙࢘ࢻ࣮ࣁᵓᡂ 

      ⾲グ㸸    ᥋⥆ᶵჾ         ࢔࢙࢘ࢻ࣮ࣁ 

 

[➨ᅄ㝵ᒙ] 

᧯సไᚚ㒊 

 

 

 

 

[➨୕㝵ᒙ] 

㐠ືไᚚ㒊 

 

 

 

 

[➨஧㝵ᒙ] 

 㒊࣮ࣛࣟࢺࣥࢥ

 

 

 

 

 

 

 

[➨୍㝵ᒙ] 

࣓࢝㒊 

 

  

 

 

ᅗᅗᅗᅗ 2222----5555     ᵓᡂᵓᡂᵓᡂᵓᡂ࢔࢙࢘ࢻ࣮ࣁ࢔࢙࢘ࢻ࣮ࣁ࢔࢙࢘ࢻ࣮ࣁ࢔࢙࢘ࢻ࣮ࣁ

 

 

ᅗᅗᅗᅗ 2 2 2 2----6666     ᮏయᮏయᮏయᮏయ࣒࣮࢔࣒࣮࢔࣒࣮࢔࣒࣮࢔

  ᮏయ࣒࣮࢔

 ࣮ࣛࣟࢺࣥࢥ

㸦7 ㍈୍యᆺ㸧 

᧯సไᚚ PC 

㸦Windows XP㸧 

㐠ືไᚚ࣮࣎ࢻ 

PCI  

ARCNET ㏻ಙࣝࣈ࣮ࢣ 

 ࣝࣈ࣮ࢣ㛫┙࣭࣒࣮࢔

㸦㥑ື⏝㸧 

 

 ࣝࣈ࣮ࢣ㛫┙࣭࣒࣮࢔
㸦ಙྕ⏝㸧 
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㸰㸬㸱㸬㸰㸬 ࢔࢙࢘ࢻ࣮ࣁ௙ᵝ 

㸰㸬㸱㸬㸰㸬㸯㸬 ࣒࣮࢔ᮏయ௙ᵝ 

    ௙ᵝ௙ᵝ௙ᵝ௙ᵝ࣒࣮࢔࣒࣮࢔࣒࣮࢔࣒࣮࢔    1111----2222    ⾲⾲⾲⾲

㡯┠ ෆᐜ 

ྡ⛠ ୕⳻㔜ᕤỗ⏝࣒࣮ࣟ࣎࢔ ࢺࢵ 

ᆺ ྡ PA10-7C-ARM 

㛵⠇ᩘ 7 

㛵⠇ᵓᡂ ࣟ࣎ࡾྲྀࢺࢵ௜ࡅ㠃ࡾࡼ R㸫P㸫R㸫P㸫R㸫P㸫R 

㸦R ࡣᅇ㌿㛵⠇㸪P ࡣ᪕ᅇ㛵⠇ࡍ♧ࢆ㸧 

㛵⠇ྡ⛠ ࣟ࣎ࡾྲྀࢺࢵ௜ࡅ㠃ࡾࡼ S1㸫S2㸫S3㸫E1㸫E2㸫W1㸫W2 

㸦㹑ࡣ⫪㛵⠇㸪㹃ࡣ⫝㛵⠇㸪㹕ࡣᡭ㤳㛵⠇ࡍ⾲ࢆ㸧 

 㠃㹼S2 㛫㸧ࢫ㸸317mm㸦࣮࣋ ࢳ࣮ࣜ⫪ 㛗࣒࣮࢔

ୖ⭎ 㸸450mm㸦S2㹼E1 ㍈㛫㸧 

ୗ⭎ 㸸480mm㸦E1㹼W1 ㍈㛫㸧 

ᡭ㤳࣮ࣜࢳ㸸 80mm㸦W1㹼࣓࢝ࢫ࣮࢙ࣇࢱࣥ࢖ࣝ࢝ࢽ㠃㛫㸧 

 ⛠㸦ᗘ㸧 ㍈ྡࢺࢵ࣑ࣜ

 ࣮࣎ࢧ ࢺࢵ࣑࣓ࣜ࢝

 ࢺࢵ࣑ࣜ

࢔࢙࢘ࢺࣇࢯ

 ࢺࢵ࣑ࣜ

᭱㧗ືస㏿ᗘ

㸦rad/sec㸧 

S1㸦ᅇ㌿㸧 ±180 ±178 ±177 ±1 

S2㸦᪕ᅇ㸧 ± 94 ± 92 ±91 ±1 

S3㸦ᅇ㌿㸧 ±180 ±175 ±174 ±1 

E1㸦᪕ᅇ㸧 ±143 ±138 ±137 ±2 

E2㸦ᅇ㌿㸧 ±270 ±256 ±255 ±2π 

W1㸦᪕ᅇ㸧 ±180 ±166 ±165 ±2π 

㛵⠇ືస⠊ᅖ 

ཬࡧ 

᭱㧗ືస㏿ᗘ 

W2㸦ᅇ㌿㸧 ±↓㝈ᅇ㌿ ±361 ±360 ±2π 

㸦ヲ⣽୕ࠕࡣ⳻㔜ᕤ ỗ⏝ࣟ࣎ࢺࢵ PA10  ཧ↷㸧ࢆㄝ᫂᭩ P2-2ࠖᢅྲྀྜ⥲ ࢬ࣮ࣜࢩ
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ᅗᅗᅗᅗ 2 2 2 2----7777    ືࡢࡢࡢࡢ࣒࣮࢔࣒࣮࢔࣒࣮࢔࣒࣮࢔స㍈ືస㍈ືస㍈ືస㍈࡜࡜࡜࡜㍈ྡ⛠㍈ྡ⛠㍈ྡ⛠㍈ྡ⛠((((⥲ྜྲྀᢅㄝ᫂᭩⥲ྜྲྀᢅㄝ᫂᭩⥲ྜྲྀᢅㄝ᫂᭩⥲ྜྲྀᢅㄝ᫂᭩ࡾࡼࡾࡼࡾࡼࡾࡼ))))    

 

㸰㸬㸱㸬㸰㸬㸰㸬 ࣭࣮ࣛࣟࢺࣥࢥ㐠ືไᚚ࣮࣎ࢻ௙ᵝ 

    ௙ᵝ௙ᵝ௙ᵝ௙ᵝࢻ࣮࣎ࢻ࣮࣎ࢻ࣮࣎ࢻ㐠ືไᚚ㐠ືไᚚ㐠ືไᚚ㐠ືไᚚ࣮࣭࣭࣭࣭࣮࣎ࣛࣟࢺࣥࢥ࣮ࣛࣟࢺࣥࢥ࣮ࣛࣟࢺࣥࢥ࣮ࣛࣟࢺࣥࢥ    2222----2222    ⾲⾲⾲⾲

㡯┠ ᆺ␒ 

 PA10-7C-CNT ࣮ࣛࣟࢺࣥࢥ

㐠ືไᚚ࣮࣎ࢻ MHI-D7281 

㸦ヲ⣽୕ࠕࡣ⳻㔜ᕤ ỗ⏝ࣟ࣎ࢺࢵ PA10   (࣮ࣛࣟࢺࣥࢥ)ㄝ᫂᭩ P2-13,16ᢅྲྀྜ⥲ ࢬ࣮ࣜࢩ

P2-17(㐠ືไᚚ࣮࣎ࢻ)ࠖࢆཧ↷㸧 
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㸱㸬 RTC௙ᵝ 

㸱㸬㸯㸬 frm_ctrl㸦㌶㊧ไᚚࢺࣥࢿ࣮࣏ࣥࢥ㸧 

㸱㸬㸯㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏࡢ࣒࣮࢔ࢺࢵ࣎ࣟࡣࢺࣥࢿ࣮࣏ࣥࢥᡭඛ఩⨨࣭ጼໃࡢ㌶㊧ไᚚࠋ࠺⾜ࢆᡭඛࡢ⌧ᅾ఩

⨨࣭ጼໃཬࡧᡭඛࡢ┠ᶆ఩⨨࣭ጼໃືࡢ࣒࣮࢔ࢺࢵ࣎ࣟࠊࡽ࠿స᏶஢ุࡢᐃ࣎ࣟࠊࡣࡓࡲࠊ

 ࠋ࠺⾜ࢆฟ⟭ࡢᅇ㌿㏿ᗘࠊᡭඛ୪㐍㏿ᗘࡢ࣒࣮࢔ࢺࢵ

ᮏࡣ࡛ࢺࣥࢿ࣮࣏ࣥࢥ㏿ᗘィ⟬࡟ᚲせࡢࢱ࣮࣓ࣛࣃ࡞タᐃ࢕ࣇࣥࢥࡣࢱ࣮࣓ࣛࣃࠋ࠺⾜ࡶ

 ࠋࡿ࠶࡚ࡋព⏝࡚ࡋ࡜ࣥࣙࢩ࣮ࣞࢢ

 

㸱㸬㸯㸬㸰㸬 ືస⎔ቃ 

 ࠋࡍ♧࡟௨ୗࢆస⎔ቃືࢺࣥࢿ࣮࣏ࣥࢥ 

 

ືస OS Windows XP 

㛤Ⓨゝㄒ C++ 

 Microsoft Visual C++ 2008 Express Edition ࣛ࢖ࣃࣥࢥ

RT  OpenRTM-aist-0.4.2-RELEASE㸦C++∧㸧 ࣥࣙࢪ࣮ࣂ㸭࢔࢙࢘ࣝࢻ࣑

OmniORB-4.1.2 ౫Ꮡࣛࣜࣛࣈ࢖(OpenRTM) 

ACE-5.6 

౫Ꮡࣛࣜࣛࣈ࢖(ࡢࡑ௚) ⾜ิ₇⟬ࣛࣜࣛࣈ࢖㸦⮬స㸧 

 

㸱㸬㸯㸬㸱㸬 ࣏࣮ࢺ᝟ሗ 

A) ࢺ࣮࣏ࢱ࣮ࢹ㸦InPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

ref_frm TimedFloatSeq 㸯㸰 ┠ᶆᡭඛ఩⨨㸦༢఩㸸mm㸧࣭ ጼໃ 

cur_frm TimedFloatSeq 㸯㸰 ⌧ᅾᡭඛ఩⨨㸦༢఩㸸mm㸧࣭ ጼໃ 

 

B) ࢺ࣮࣏ࢱ࣮ࢹ㸦OutPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

vel TimedFloatSeq 㸴 ୪㐍㏿ᗘ㸦༢఩㸸mm/sec㸧 

ᅇ㌿㏿ᗘ㸦༢఩㸸rad/sec㸧 

state TimedLong 㸯 ฿㐩᝟ሗ㸦1㸸฿╔ 0㸸ᮍ฿╔㸧 
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C) ࢺ࣮࣏ࢫࣅ࣮ࢧ㸦Provider㸧 

 ㄝ᫂ ྡࢫ࣮࢙ࣇ࣮ࢱࣥ࢖ ྡࢫࣅ࣮ࢧ

ComFrmCtrl com_frm_ctrl ᡭඛ఩⨨࣭ጼໃࡢ㌶㊧ไᚚ 

 

 
ᅗᅗᅗᅗ 3333----1111    frm_ctrlfrm_ctrlfrm_ctrlfrm_ctrl     ࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥ

    

㸱㸬㸯㸬㸲㸬 ࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥ᝟ሗ 

ྡ⛠ ᆺ ್ࢺ࢛ࣝࣇࢹ ㄝ᫂ 

k_gain float 1.0 ᫬ᐃᩘ 

v_max float 200.0 ᭱኱㏿ᗘ㸦༢఩㸸mm/sec㸧 

k_pos_rot float 200.0 ᧯స࣮࢜ࣝࢣࢫࡢࢺࢡ࢙ࢪࣈ 

ഛ⪃㸸ࡢࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥ᭦᪂ࠊ୍ࡣ ᪦ᮏࢆࢺࣥࢿ࣮࣏ࣥࢥ㠀άᛶ໬ࡓࡋ≧ែ࡛ࣥࢥ

 ࠋࡿ࠼⾜࡛࡜ࡇࡿࡏࡉάᛶ໬ࢆࢺࣥࢿ࣮࣏ࣥࢥᮏࡧ෌ࠊࡋኚ᭦ࢆ್ࣥࣙࢩ࣮ࣞࢢ࢕ࣇ
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㸱㸬㸯㸬㸳㸬 ධฟຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ 

㸱㸬㸯㸬㸳㸬㸯㸬 ධຊ㸸 ref_frmref_frmref_frmref_frmࠊcur_frmcur_frmcur_frmcur_frm 

 

 ఩⨨ ᱁⣡್ࢱ࣮ࢹ

㸮 ᡭඛࡢጼໃࡍ⾲ࢆᅇ㌿⾜ิࡢ 1 ⾜ 1 ิ┠ 

㸯 ᡭඛࡢጼໃࡍ⾲ࢆᅇ㌿⾜ิࡢ 1 ⾜ 2 ิ┠ 

㸰 ᡭඛࡢጼໃࡍ⾲ࢆᅇ㌿⾜ิࡢ 1 ⾜ 3 ิ┠ 

㸱 ᡭඛࡢጼໃࡍ⾲ࢆᅇ㌿⾜ิࡢ 2 ⾜ 1 ิ┠ 

㸲 ᡭඛࡢጼໃࡍ⾲ࢆᅇ㌿⾜ิࡢ 2 ⾜ 2 ิ┠ 

㸳 ᡭඛࡢጼໃࡍ⾲ࢆᅇ㌿⾜ิࡢ 2 ⾜ 3 ิ┠ 

㸴 ᡭඛࡢጼໃࡍ⾲ࢆᅇ㌿⾜ิࡢ 3 ⾜ 1 ิ┠ 

㸵 ᡭඛࡢጼໃࡍ⾲ࢆᅇ㌿⾜ิࡢ 3 ⾜ 2 ิ┠ 

㸶 ᡭඛࡢጼໃࡍ⾲ࢆᅇ㌿⾜ิࡢ 3 ⾜ 3 ิ┠ 

㸷 ᡭඛࡢ఩⨨࣋ࡢࣝࢺࢡXᡂศ㸦࣮࣋ࢫᗙᶆ⣔㸧 

㸯㸮 ᡭඛࡢ఩⨨࣋ࡢࣝࢺࢡYᡂศ㸦࣮࣋ࢫᗙᶆ⣔㸧 

㸯㸯 ᡭඛࡢ఩⨨࣋ࡢࣝࢺࢡZᡂศ㸦࣮࣋ࢫᗙᶆ⣔㸧 

 

㸱㸬㸯㸬㸳㸬㸰㸬 ฟຊ㸸velvelvelvel㸦ᣦ௧್㸧 

 

 ఩⨨ ᱁⣡್ࢱ࣮ࢹ

㸮 ᡭඛࡢ x ㍈᪉ྥࡢ࡬୪㐍㏿ᗘ 

㸯 ᡭඛࡢ y ㍈᪉ྥࡢ࡬୪㐍㏿ᗘ 

㸰 ᡭඛࡢ z ㍈᪉ྥࡢ࡬୪㐍㏿ᗘ 

㸱 ᡭඛࡢ x ㍈ᅇࡢࡾᅇ㌿㏿ᗘ 

㸲 ᡭඛࡢ y ㍈ᅇࡢࡾᅇ㌿㏿ᗘ 

㸳 ᡭඛࡢ z ㍈ᅇࡢࡾᅇ㌿㏿ᗘ 

 

㸱㸬㸯㸬㸳㸬㸱㸬 ฟຊ㸸statestatestatestate  

 

 ఩⨨ ᱁⣡್ࢱ࣮ࢹ

㸮 ฿㐩᝟ሗ 
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㸱㸬㸯㸬㸴㸬 ࢺ࣮࣏ࢫࣅ࣮ࢧ I/F௙ᵝ 

㸱㸬㸯㸬㸴㸬㸯㸬 ComFrmCtrl 

㸦㸯㸧    set_param 
 

㛵ᩘྡ set_param 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

k_pv float ධຊ ᫬ᐃᩘ㸦k_gain㸧࡚ࡋ࡜タᐃࡿࢀࡉ 

 v_m float ධຊ ᭱኱㏿ᗘ㸦v_max㸧࡚ࡋ࡜タᐃࡿࢀࡉ 

㸦༢఩㸸mm/sec㸧 

 k_pr float ධຊ ࢜ࢬ࢖ࢧࡢࢺࢡ࢙ࢪࣈ㸦k_pos_rot㸧࡜

 ࡿࢀࡉタᐃ࡚ࡋ

್ ㄝ᫂ ᡠ್ࡾ 

 ‐ ࡋ࡞

ㄝ᫂ ୪㐍㏿ᗘࠊᅇ㌿㏿ᗘィ⟬࡟౑⏝ࡢࢱ࣮࣓ࣛࣃࡿࡍタᐃࠋ࠺⾜ࢆ 

ഛ⪃ ࡣ࡛ࢺ࢛ࣝࣇࢹ k_pv = 1.0, v_m = 200.0, k_pr = 200.0 ࡟ᇶᮏⓗࠊࡾ࠶࡛

k_pv ࡜ k_pr ሙྜ࠺⾜ࢆㄪᩚࡢ኱㏿ᗘ࡚᭱ࡌᛂ࡟ᚲせࠋ࠸࡞ࢃ⾜ࢆኚ᭦ࡣ

 ࠋ࡜ࡇࡿࡍࢆタᐃࢱ࣮࣓ࣛࣃ࡞㐺ษ࡚ࡋ༑ศὀពࠊࡣ࡟

 

 タᐃᐇ⿦౛ࢱ࣮࣓ࣛࣃ      

RTC::ReturnCode_t frm_ctrl::onInitialize() 

{ 

  bindParameter("k_gain", m_k_gain, "1.0"); 

  bindParameter("v_max", m_v_max, "200.0"); 

  bindParameter("k_pos_rot", m_k_pos_rot, "200.0"); 

       㸸 

RTC::ReturnCode_t frm_ctrl::onActivated(RTC::UniqueId ec_id) 

{ 

  // default 

  // k_gain = 1.0, means time constant is 1 sec. 

  // v_max = 200.0[mm/sec] 

  // k_pos_rot = 200.0, means that sizes of objects are about this size. 

  m_com_frm_ctrl.set_param(m_k_gain, m_v_max, m_k_pos_rot); 
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   㸦㸰㸧    calc_vel 
    

㛵ᩘྡ calc_vel 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

geo_ref FRAME ධຊ ᡭඛࡢ┠ᶆ఩⨨࡜ጼໃ 

 geo_cur FRAME ධຊ ᡭඛࡢ⌧ᅾ఩⨨࡜ጼໃ 

 p_vel VECTOR ฟຊ ୪㐍㏿ᗘ 

 r_vel VECTOR ฟຊ ᅇ㌿㏿ᗘ 

್ ㄝ᫂ ᡠ್ࡾ 

㸮 ṇᖖ⤊஢ 

 ௚ ␗ᖖ⤊஢ࡢࡑ 

ㄝ᫂ ᡭඛࡢ┠ᶆ఩⨨࣭ጼໃࠊᡭඛࡢ⌧ᅾ఩⨨࣭ጼໃࢆධຊࠊ࡚ࡋ࡜┠ᶆ฿㐩

ุᐃཬࡧ୪㐍㏿ᗘࠊᅇ㌿㏿ᗘࡢィ⟬ࠋ࠺⾜ࢆ 

ഛ⪃㸯 ᮏ㛵ᩘࡣෆ㒊ฎ⌮⏝࡚ࡋ࡜౑⏝ࠋࡿ࠸࡚ࡋ 

ഛ⪃㸰 FRAMEᆺࡣ㸱×㸱⾜ิ࡜㸱ḟඖ࣋ࢆࣝࢺࢡ୪ࡓ࡭㸱×㸲⾜ิ࡛ᵓᡂࡉ

 ࠋࡿ࠸࡚ࢀ

     

     FRAME ᆺࡢᐃ⩏㸦myRTC/tools/geo/geo_std.h ෆ㸧 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

#define REAL float 

typedef REAL VECTOR[3]; 

typedef REAL MATRIX[3][3]; 

typedef struct { 

MATRIX mtr;   

VECTOR vtr; 

} FRAME; 
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㸱㸬㸰㸬 mixer㸦ࣖࢫࣥࢣ࣮ࢩࣅࢥ⏕ᡂࢺࣥࢿ࣮࣏ࣥࢥ㸧 

㸱㸬㸰㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏࡣࢺࣥࢿ࣮࣏ࣥࢥᣦ௧್ࡢิ⾜ࣅࢥࣖ࡜ᡂศ࡟ิ୍ࢆ୪ࢆࢫࣥࢣ࣮ࢩࣅࢥࣖࡓ࡭సᡂ

ࡇࡿࡍ᥎ᐃࡣࡓࡲ⟭ィࢆิ⾜ࣅࢥࣖࡓࡋᑐᛂ࡟ไᚚࡢ௚➼ࢡࢵࣂࢻ࣮࢕ࣇࣝ࢔ࣗࢪࣅࠋࡿࡍ

 ࠋᮍᑐᛂ㸧ࡣ㸦⌧ᅾࡿ࠶࡛⬟ྍࡶ࡜

 

㸱㸬㸰㸬㸰㸬 ືస⎔ቃ 

 ࠋࡍ♧࡟௨ୗࢆస⎔ቃືࢺࣥࢿ࣮࣏ࣥࢥ 

 

ືస OS Windows XP 

㛤Ⓨゝㄒ C++ 

 Microsoft Visual C++ 2008 Express Edition ࣛ࢖ࣃࣥࢥ

RT  OpenRTM-aist-0.4.2-RELEASE㸦C++∧㸧 ࣥࣙࢪ࣮ࣂ㸭࢔࢙࢘ࣝࢻ࣑

OmniORB-4.1.2 ౫Ꮡࣛࣜࣛࣈ࢖(OpenRTM) 

ACE-5.6 

 

㸱㸬㸰㸬㸱㸬 ࣏࣮ࢺ᝟ሗ 

A) ࢺ࣮࣏ࢱ࣮ࢹ㸦InPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

vel TimedFloatSeq 㸴 ୪㐍㏿ᗘ㸦༢఩㸸mm/sec㸧 

ᅇ㌿㏿ᗘ㸦༢఩㸸rad/sec㸧 

jacob TimedFloatSeq 㸲㸰 ࣖࣅࢥ⾜ิ 

 

B) ࢺ࣮࣏ࢱ࣮ࢹ㸦OutPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

j_list TimedFloatSeq 㸲㸶 ࣖࢫࣥࢣ࣮ࢩࣅࢥ 

   

 
ᅗᅗᅗᅗ 3333----2222    mixermixermixermixer     ࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥ

    



ᶵ⬟௙ᵝ᭩ 

16/42 

㸱㸬㸰㸬㸲㸬 ධฟຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ 

㸱㸬㸰㸬㸲㸬㸯㸬 ධຊ㸸velvelvelvel㸦㸱㸬㸯㸬㸳㸬㸰ྠ࡜ᵝ㸧 

 

㸱㸬㸰㸬㸲㸬㸰㸬 ฟຊ㸸jacobjacobjacobjacob  

ࡣิ⾜ࣅࢥࣖ     6×7  ࠋࡿ࠶࡛ิ⾜ࡢ

 

 ఩⨨ ᱁⣡್ࢱ࣮ࢹ

㸮 ࣖࡢิ⾜ࣅࢥ 1 ⾜ 1 ิ┠ 

㸯 ࣖࡢิ⾜ࣅࢥ 1 ⾜ 2 ิ┠ 

㸰 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸱ิ┠ 

㸱 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸲ิ┠ 

㸲 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸳ิ┠ 

㸳 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸴ิ┠ 

㸴 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸵ิ┠ 

㸵 ࣖࡢิ⾜ࣅࢥ㸰⾜㸯ิ┠ 

 ࣭࣭࣭ 

㸲㸮 ࣖࡢิ⾜ࣅࢥ㸴⾜㸴ิ┠ 

㸲㸯 ࣖࡢิ⾜ࣅࢥ㸴⾜㸵ิ┠ 
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㸱㸬㸰㸬㸲㸬㸱㸬 j_listj_listj_listj_list        

ࠋࡿ࠶࡛ࢫࣥࢣ࣮ࢩࡓࢀࡉᡂศ࡛ᵓᡂࡢิ⾜ࣅࢥࣖ࡜ᣦ௧್ࡣࢫࣥࢣ࣮ࢩࣅࢥࣖ        

  

 ఩⨨ ᱁⣡್ࢱ࣮ࢹ 

㸮 ᡭඛࡢ x ㍈᪉ྥࡢ࡬୪㐍㏿ᗘ 

㸯 ࣖࡢิ⾜ࣅࢥ 1 ⾜ 1 ิ┠ 

㸰 ࣖࡢิ⾜ࣅࢥ 1 ⾜ 2 ิ┠ 

㸱 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸱ิ┠ 

㸲 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸲ิ┠ 

㸳 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸳ิ┠ 

㸴 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸴ิ┠ 

㸵 ࣖࡢิ⾜ࣅࢥ 1 ⾜㸵ิ┠ 

㸶 ᡭඛࡢ y ㍈᪉ྥࡢ࡬୪㐍㏿ᗘ 

㸷 ࣖࡢิ⾜ࣅࢥ㸰⾜㸯ิ┠ 

 ࣭࣭࣭ 

㸲㸮 ᡭඛࡢ z ㍈ᅇࡢࡾᅇ㌿㏿ᗘ 

㸲㸯 ࣖࡢิ⾜ࣅࢥ㸴⾜㸯ิ┠ 

㸲㸰 ࣖࡢิ⾜ࣅࢥ㸴⾜㸰ิ┠ 

㸲㸱 ࣖࡢิ⾜ࣅࢥ㸴⾜㸱ิ┠ 

㸲㸲 ࣖࡢิ⾜ࣅࢥ㸴⾜㸲ิ┠ 

㸲㸳 ࣖࡢิ⾜ࣅࢥ㸴⾜㸳ิ┠ 

㸲㸴 ࣖࡢิ⾜ࣅࢥ㸴⾜㸴ิ┠ 

㸲㸵 ࣖࡢิ⾜ࣅࢥ㸴⾜㸵ิ┠ 
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㸱㸬㸱㸬 jinv㸦㏫ࣖࣅࢥ⾜ิኚ᥮ࢺࣥࢿ࣮࣏ࣥࢥ㸧 

㸱㸬㸱㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏࡢ࣒࣮࢔ࢺࢵ࣎ࣟࡣࢺࣥࢿ࣮࣏ࣥࢥᡭඛࡢ୪㐍㏿ᗘࠊᅇ㌿㏿ᗘࠊ࡚࠸⏝ࢆิ⾜ࣅࢥࣖ࡜

ྛ㍈ࡢゅ㏿ᗘࡢ⟬ฟࠋ࠺⾜ࢆᑦ7ࠊ ㍈࡟࣒࣮࢔ࡢᑐᛂࡢิ⾜ࣅࢥࣖࠊࡵࡓࡿࡍ㏫⾜ิィ⟬

 ࠋࡿ࠸࡚࠸⏝ࢆศゎ㸦SVD㸧್␗≉ࡣ࡟

 

㸱㸬㸱㸬㸰㸬 ືస⎔ቃ 

 ࠋࡍ♧࡟௨ୗࢆస⎔ቃືࢺࣥࢿ࣮࣏ࣥࢥ 

 

ືస OS Windows XP 

㛤Ⓨゝㄒ C++ 

 Microsoft Visual C++ 2008 Express Edition ࣛ࢖ࣃࣥࢥ

RT  OpenRTM-aist-0.4.2-RELEASE㸦C++∧㸧 ࣥࣙࢪ࣮ࣂ㸭࢔࢙࢘ࣝࢻ࣑

OmniORB-4.1.2 ౫Ꮡࣛࣜࣛࣈ࢖(OpenRTM) 

ACE-5.6 

౫Ꮡࣛࣜࣛࣈ࢖(ࡢࡑ௚) ⾜ิ₇⟬ࣛࣜࣛࣈ࢖㸦⮬స㸧 

 

㸱㸬㸱㸬㸱㸬 ࣏࣮ࢺ᝟ሗ 

A) ࢺ࣮࣏ࢱ࣮ࢹ㸦InPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

y_jacob TimedFloatSeq 㸲㸶 ࣖࢫࣥࢣ࣮ࢩࣅࢥ 

 

B) ࢺ࣮࣏ࢱ࣮ࢹ㸦OutPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

vel TimedDoubleSeq 㸵 ྛ㍈㸦㸵㍈㸧ືࡢసゅ㏿ᗘ 

㸦༢఩㸸rad/sec㸧 

 

 

ᅗᅗᅗᅗ 3333----3333    jinvjinvjinvjinv     ࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥ
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㸱㸬㸱㸬㸲㸬 ࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥ᝟ሗ 

ྡ⛠ ᆺ ್ࢺ࢛ࣝࣇࢹ ㄝ᫂ 

n_size int 7 㛵⠇ᩘ㸦Ӎ1㸧 

ᮏ࣒࣮ࣔ࢔ࡣ࡛࣮ࣝࣗࢪ⮬⏤ᗘࢆ㸵࡟ᅛᐃ

 ࠋ࠸࡞ࢃ⾜ࡣኚ᭦࡟ᇶᮏⓗࠊࡋ࡜ࡢࡶࡿࡍ

m_max int 100 ≉␗್ศゎ⾜ิ᭱ࡢ኱⾜ᩘ㸦Ӎ1㸧 

 

㸱㸬㸱㸬㸳㸬 ධฟຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ 

㸱㸬㸱㸬㸳㸬㸯㸬 ධຊ㸸y_jacoby_jacoby_jacoby_jacob㸦㸱㸬㸰㸬㸲㸬㸱ྠ࡜ᵝ㸧 

 

㸱㸬㸱㸬㸳㸬㸰㸬 ฟຊ㸸velvelvelvel㸦㛵⠇ゅ㏿ᗘ㸧 

㍈ྡ⛠࣒࣮࢔ࡣᮏయ౑⏝ཧ↷ࠋ 

   

 ఩⨨ ᱁⣡್ࢱ࣮ࢹ

㸮 S1 ㍈ࡢゅ㏿ᗘ㸦ᅗ 2-7 ཧ↷㸧 

㸯 S2 ㍈ࡢゅ㏿ᗘ 

㸰 S3 ㍈ࡢゅ㏿ᗘ 

㸱 E1 ㍈ࡢゅ㏿ᗘ 

㸲 E2 ㍈ࡢゅ㏿ᗘ 

㸳 W1 ㍈ࡢゅ㏿ᗘ 

㸴 W2 ㍈ࡢゅ㏿ᗘ 

 



ᶵ⬟௙ᵝ᭩ 

20/42 

 

㸱㸬㸲㸬 pa10fk㸦PA10㡰㐠ືᏛィ⟬ࢺࣥࢿ࣮࣏ࣥࢥ㸧 

㸱㸬㸲㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏ୕ࡣࢺࣥࢿ࣮࣏ࣥࢥ⳻㔜ᕤᴗ〇ỗ⏝ࣟ࣎ࢺࢵ PA10  ࠋ࠺⾜ࢆ⟭㡰㐠ືᏛィࡢ

ࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥࡣタᐃ್࣮ࣝࢶࠋ࠺⾜ࡶタᐃࡢ࣮ࣝࢶࡿࡅ௜ࡾྲྀ࡟➃ඛ࣒࣮࢔ࡓࡲ

 ࠋࡃ࠾࡚ࡋព⏝࡟ࣥ

 

㸱㸬㸲㸬㸰㸬 ືస⎔ቃ 

 ࠋࡍ♧࡟௨ୗࢆస⎔ቃືࢺࣥࢿ࣮࣏ࣥࢥ 

 

ືస OS Windows XP 

㛤Ⓨゝㄒ C++ 

 Microsoft Visual C++ 2008 Express Edition ࣛ࢖ࣃࣥࢥ

RT  OpenRTM-aist-0.4.2-RELEASE㸦C++∧㸧 ࣥࣙࢪ࣮ࣂ㸭࢔࢙࢘ࣝࢻ࣑

OmniORB-4.1.2 ౫Ꮡࣛࣜࣛࣈ࢖(OpenRTM) 

ACE-5.6 

౫Ꮡࣛࣜࣛࣈ࢖(ࡢࡑ௚) ⾜ิ₇⟬ࣛࣜࣛࣈ࢖㸦⮬స㸧 

 

㸱㸬㸲㸬㸱㸬 ࣏࣮ࢺ᝟ሗ 

A) ࢺ࣮࣏ࢱ࣮ࢹ㸦InPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

th TimedDoubleSeq 㸵 ⌧ᅾྛࡢ㍈ゅᗘ᝟ሗ㸦༢఩㸸rad㸧 

 

B) ࢺ࣮࣏ࢱ࣮ࢹ㸦OutPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

frame TimedFloatSeq 㸯㸰 ᡭඛ఩⨨㸦༢఩㸸mm㸧࣭ ጼໃ 

jacob TimedFloatSeq 㸲㸰 ࣖࣅࢥ⾜ิ 
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C) ࢺ࣮࣏ࢫࣅ࣮ࢧ㸦Provider㸧 

 ㄝ᫂ ྡࢫ࣮࢙ࣇ࣮ࢱࣥ࢖ ྡࢫࣅ࣮ࢧ

ComFk com_fk PA10  ⟭㡰㐠ືᏛィࡢ

 

 

ᅗᅗᅗᅗ 3333----4444    pa10fkpa10fkpa10fkpa10fk     ࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥ

    

㸱㸬㸲㸬㸲㸬 ࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥ᝟ሗ 

ྡ⛠ ᆺ ್ࢺ࢛ࣝࣇࢹ ㄝ᫂ 

tool_x float 0.0 ᡭඛᗙᶆ⣔(ᅗ 2-7 ཧ↷)ࡽ࠿ぢࡓᡭඛࡢ㹶ᗙᶆ 

tool_y float 0.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡓᡭඛࡢ y ᗙᶆ 

tool_z float 95.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡓᡭඛࡢ z ᗙᶆ 

tool_a float 0.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡢ࣮ࣝࢶࡓ㹶㍈ᅇ㌿ゅ

㸦Roll㸧 

tool_b float 0.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡢ࣮ࣝࢶࡓ y ㍈ᅇ㌿ゅ

㸦Pitch㸧 

tool_c float 0.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡢ࣮ࣝࢶࡓ z ㍈ᅇ㌿ゅ

㸦Yaw㸧 

ഛ⪃㸸ࡢࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥ᭦᪂ࠊ୍ࡣ ᪦ᮏࢆࢺࣥࢿ࣮࣏ࣥࢥ㠀άᛶ໬ࡓࡋ≧ែ࡛ࣥࢥ

 ࠋࡿ࠼⾜࡛࡜ࡇࡿࡏࡉάᛶ໬ࢆࢺࣥࢿ࣮࣏ࣥࢥᮏࡧ෌ࠊࡋኚ᭦ࢆ್ࣥࣙࢩ࣮ࣞࢢ࢕ࣇ
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㸱㸬㸲㸬㸳㸬 ධฟຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ 

㸱㸬㸲㸬㸳㸬㸯㸬 ධຊ㸸thththth 

㛵⠇ྡ⛠࣒࣮࢔ࡣᮏయ௙ᵝ࡟グ㍕ࠋࡿ࠶࡚ࡋ 

 

 ఩⨨ ᱁⣡್ࢱ࣮ࢹ

㸮 S1 ㍈ࡢゅᗘ 

㸯 S2 ㍈ࡢゅᗘ 

㸰 S3 ㍈ࡢゅᗘ 

㸱 E1 ㍈ࡢゅᗘ 

㸲 E2 ㍈ࡢゅᗘ 

㸳 W1 ㍈ࡢゅᗘ 

㸴 W2 ㍈ࡢゅᗘ 

 

㸱㸬㸲㸬㸳㸬㸰㸬 ฟຊ㸸frameframeframeframe㸦㸱㸬㸯㸬㸳㸬㸯ྠ࡜ᵝ㸧 

 

㸱㸬㸲㸬㸳㸬㸱㸬 ฟຊ㸸jacobjacobjacobjacob㸦㸱㸬㸰㸬㸲㸬㸰ྠ࡜ᵝ㸧 

 

㸱㸬㸲㸬㸴㸬 ࢺ࣮࣏ࢫࣅ࣮ࢧ I/F௙ᵝ 

㸱㸬㸲㸬㸴㸬㸯㸬 ComFk 

㸦㸯㸧    set_tool 
 

㛵ᩘྡ set_tool 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

frm const Frame& ධຊ ᡭඛࡢ఩⨨ࡢ࣮ࣝࢶ࡜ጼໃ 

್ ㄝ᫂ ᡠ್ࡾ 

 ‐ ࡋ࡞

ㄝ᫂ ࣮ࣝࢶ㛗࡜ᡭඛᗙᶆ⣔ࡽ࠿ぢࡢ࣮ࣝࢶࡓጼໃࢆタᐃࠋࡿࡍ 

 

Frame ᆺࡢ IDL ᐃ⩏ 㸦myRTC/pa10fk/com_fk.idl ෆ㸧 

 

 

 

 

struct Frame{ 

 float mat[3][3]; 

 float pos[3]; 

} 
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ᡭඛࡢ఩⨨࡜ጼໃࡢタᐃᐇ⿦౛ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RTC::ReturnCode_t pa10fk::onInitialize() 

{ 

  bindParameter("tool_x", m_tool_x, "0.0"); 

  bindParameter("tool_y", m_tool_y, "0.0"); 

  bindParameter("tool_z", m_tool_z, "150.0"); 

  bindParameter("tool_a", m_tool_a, "0.0"); 

  bindParameter("tool_b", m_tool_b, "0.0"); 

  bindParameter("tool_c", m_tool_c, "0.0"); 

                 㸸 

 㸸 

RTC::ReturnCode_t pa10fk::onActivated(RTC::UniqueId ec_id) 

{ 

FRAME tmp; 

  MATRIX tmp_mtr; 

  MATRIX tmp_amtr; 

  MATRIX tmp_bmtr; 

  MATRIX tmp_cmtr; 

 

  //set position of apex of a tool 

  tmp.vtr[0] = m_tool_x; 

  tmp.vtr[1] = m_tool_y; 

  tmp.vtr[2] = m_tool_z; 

 

  //calcurate attitude of a tool 

  ma(m_tool_a,tmp_amtr); 

  mb(m_tool_b,tmp_bmtr); 

  mc(m_tool_c,tmp_cmtr); 

  m_mul(tmp_amtr,tmp_bmtr,tmp_mtr); 

  m_mul(tmp_mtr,tmp_cmtr,tmp_mtr); 

 

  //set attitude of a tool 

  for(int i=0;i<3;i++) { 

    for(int j=0;j<3;j++) { 

      tmp.mtr[i][j] = tmp_mtr[i][j]; 

    } 

  } 

m_com_fk.f_kinema.set_tool(&tmp); 
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㸱㸬㸳㸬 vel_7dof㸦PA10ࢺࣥࢿ࣮࣏ࣥࢥࢱ࣮࣑ࣞࣗࢩ㸧 

㸱㸬㸳㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏࡣࢺࣥࢿ࣮࣏ࣥࢥ㡰㐠ືᏛィ⟬࡟ᇶ࡙ࡓ࠸㸵⮬⏤ᗘ࣒࣮࢔㸦PA10㸧ࣙࢩ࣮࣑ࣞࣗࢩࡢ

 ࠋࡿ࠶࡚ࡋ㸦pa10disp㸧࡛⏝ពࢺࣥࢿ࣮࣏ࣥࢥูࡣ⬟ᶵ♧⾲ࣝࢹᗄఱࣔࠊᑦࠋ࠺⾜ࢆࣥ

 

㸱㸬㸳㸬㸰㸬 ືస⎔ቃ 

 ࠋࡍ♧࡟௨ୗࢆస⎔ቃືࢺࣥࢿ࣮࣏ࣥࢥ 

 

ືస OS Windows XP 

㛤Ⓨゝㄒ C++ 

 Microsoft Visual C++ 2008 Express Edition ࣛ࢖ࣃࣥࢥ

RT  OpenRTM-aist-0.4.2-RELEASE㸦C++∧㸧 ࣥࣙࢪ࣮ࣂ㸭࢔࢙࢘ࣝࢻ࣑

OmniORB-4.1.2 ౫Ꮡࣛࣜࣛࣈ࢖(OpenRTM) 

ACE-5.6 

 

㸱㸬㸳㸬㸱㸬 ࣏࣮ࢺ᝟ሗ 

A) ࢺ࣮࣏ࢱ࣮ࢹ㸦InPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

vel TimedDoubleSeq 㸵 ྛ㍈㸦㸵㍈㸧ືࡢసゅ㏿ᗘ 

㸦༢఩㸸rad/sec㸧 

 

B) ࢺ࣮࣏ࢱ࣮ࢹ㸦OutPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

th TimedDoubleSeq 㸵 pa10disp  㛵⠇ゅᗘ㸦༢఩㸸rad㸧ࡿࡍฟຊ࡬

th2 TimedDoubleSeq 㸵 pa10fk  㛵⠇ゅᗘ㸦༢఩㸸rad㸧ࡿࡍฟຊ࡬

 

 

ᅗᅗᅗᅗ 3333----5555    vel_7dofvel_7dofvel_7dofvel_7dof  ࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥ
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㸱㸬㸳㸬㸲㸬 ࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥ᝟ሗ 

ྡ⛠ ᆺ ್ࢺ࢛ࣝࣇࢹ ㄝ᫂ 

th0 float 0.0 S1 ㍈ゅᗘ 

th1 float 0.5 S2 ㍈ゅᗘ 

th2 float 0.0 S3 ㍈ゅᗘ 

th3 float 1.6 E1 ㍈ゅᗘ 

th4 float 0.0 E2 ㍈ゅᗘ 

th5 float 1.0 W1 ㍈ゅᗘ 

th6 float 0.0 W2 ㍈ゅᗘ 

 

㸱㸬㸳㸬㸳㸬 ධฟຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ 

㸱㸬㸳㸬㸳㸬㸯㸬 ධຊ㸸velvelvelvel㸦㛵⠇ゅ㏿ᗘ㸧㸦㸱㸬㸱㸬㸳㸬㸰ྠ࡜ᵝ㸧 

 

㸱㸬㸳㸬㸳㸬㸰㸬 ฟຊ㸸thththth㸦㸱㸬㸲㸬㸳㸬㸯ྠ࡜ᵝ㸧 

 

㸱㸬㸳㸬㸳㸬㸱㸬 ฟຊ㸸th2th2th2th2㸦㸱㸬㸲㸬㸳㸬㸯ྠ࡜ᵝ㸧 
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㸱㸬㸳㸬㸴㸬 PA10ᗄఱࣔࣝࢹᚅᶵጼໃ㸦ึᮇ㛵⠇ゅᗘ㸧ࡢタᐃ 

ᡭඛࡢ┠ᶆ఩⨨࣭ጼໃࡀධຊࡿࢀࡉ๓ࠊ࡟vel_7dof ᫬Ⅼࡓࢀࡉάᛶ໬ࡀࢺࣥࢿ࣮࣏ࣥࢥ

࡛VPythonࡿࡼ࡟PA10ᗄఱࣔࡣࣝࢹᚅᶵጼໃࠋࡿ࡜ࢆᚅᶵጼໃࢆỴึࡿࡵᮇ㛵⠇ゅᗘࠊࡣ

 ࠋࡃ࠾࡚ࡵỴࡵࡌ࠿ࡽ࠶࡚ࡋ࡜ࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥ

RTC::ReturnCode_t vel_7dof::onInitialize() 

{ 

  // Bind variables and configuration variable 

  bindParameter("Th0", m_Th0, "0.0"); 

  bindParameter("Th1", m_Th1, "0.5"); 

  bindParameter("Th2", m_Th2, "0.0"); 

  bindParameter("Th3", m_Th3, "1.6"); 

  bindParameter("Th4", m_Th4, "0.0"); 

  bindParameter("Th5", m_Th5, "1.0"); 

  bindParameter("Th6", m_Th6, "0.0"); 

 㸸 
 㸸 
RTC::ReturnCode_t vel_7dof::onActivated(RTC::UniqueId ec_id) 

{ 

 : 

 : 

th[0] =  m_Th0; 

  th[1] =  m_Th1; 

  th[2] =  m_Th2; 

  th[3] =  m_Th3; 

  th[4] =  m_Th4; 

  th[5] =  m_Th5; 

  th[6] =  m_Th6; 
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㸱㸬㸴㸬 pa10disp㸦PA10ᗄఱࣔࣝࢹᥥ⏬ࢺࣥࢿ࣮࣏ࣥࢥ㸧 

㸱㸬㸴㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏࡣࢺࣥࢿ࣮࣏ࣥࢥ PA10  ࠋ࠺⾜ࢆ♧⾲ࡢࣝࢹᗄఱࣔࠊࡾ࠶㒊୍࡛ࡢࢱ࣮࣑ࣞࣗࢩ

㸱㸬㸴㸬㸰㸬 ືస⎔ቃ 

 ࠋࡍ♧࡟௨ୗࢆస⎔ቃືࢺࣥࢿ࣮࣏ࣥࢥ 

 

 

 

 

 

 

 

 

 

 

 

㸱㸬㸴㸬㸱㸬 ࣏࣮ࢺ᝟ሗ 

A) ࢺ࣮࣏ࢱ࣮ࢹ㸦InPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

th TimedDoubleSeq 㸵 㛵⠇ゅᗘ㸦༢఩㸸rad㸧 

handwidth TimedFloat 㸯 ࡢࢻࣥࣁ㛤㛢ᖜ㸦༢఩㸸mm㸧 

 

 

ᅗᅗᅗᅗ 3333----6666    pa10disppa10disppa10disppa10disp     ࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥ

ືస OS Windows XP 

㛤Ⓨゝㄒ Python 

 Python2.5.1 ࢱࣜࣉࢱࣥ࢖

RT  OpenRTM-aist-Python2.5-0.4.1-RC1 ࣥࣙࢪ࣮ࣂ㸭࢔࢙࢘ࣝࢻ࣑

OmniORB-4.1.2 

OmniORBpy-3.1 

౫Ꮡࣛࣜࣛࣈ࢖(OpenRTM) 

ACE-5.6 

౫Ꮡࣛࣜࣛࣈ࢖(ࡢࡑ௚) VPython3.2.11 
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㸱㸬㸴㸬㸲㸬 ධฟຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ 

㸱㸬㸴㸬㸲㸬㸯㸬 ධຊ㸸thththth㸦㸱㸬㸲㸬㸲㸬㸯ྠ࡜ᵝ㸧 

 

㸱㸬㸴㸬㸲㸬㸰㸬 ධຊ㸸handwidthhandwidthhandwidthhandwidth    

 

 ఩⨨ ᱁⣡್ࢱ࣮ࢹ

㸮 ࡢࢻࣥࣁ㛤㛢ᖜ 

 

    

㸱㸬㸵㸬 move㸦᧯సไᚚࢺࣥࢿ࣮࣏ࣥࢥ㸧 

move ࡣ࡟ࢺࣥࢿ࣮࣏ࣥࢥ C++࡛ᐇ⿦ࡓࢀࡉ move(C++∧ Pythonࠊ࡜( ࡛ᐇ⿦ࡓࢀࡉ

move(Python ᐇ⿦࡚ࡋ࡜ࢫࣅ࣮ࢧࡣධຊࡢᶆᡭඛ఩⨨࣭ጼໃ┠ࡣ࡛move(C++∧)ࠋࡿ࠶ࡀ(∧

move(Pythonࠊࡀ࠸࡞࠸࡚ࢀࡉ  ࠋࡿ࠸࡚ࢀࡉᐇ⿦ࡀࢀࡑࡣ࡟(∧

㸱㸬㸵㸬㸯㸬 C++∧ 

㸱㸬㸵㸬㸯㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏࡢ࣒࣮࢔ࢺࢵ࣎ࣟࠊࡣࢺࣥࢿ࣮࣏ࣥࢥ┠ᶆᡭඛ఩⨨㸦X㸪Y㸪Z㸧࡜┠ᶆጼໃࡵࡓࡍ࡞ࢆ

ᅇ㌿ゅᗘࡢ Roll(X ㍈࿘ࠊ(ࡾPitch(Y ㍈࿘ࠊ(ࡾYaw(Z ㍈࿘ࢆ(ࡾᣦᐃ࡚࠸⏝ࢆࡽࢀࡑࠊࡋ⟬

ฟࡓࡋ┠ᶆᡭඛ఩⨨࡜ጼໃࢆ㌶㊧ไᚚ࡬ࢺࣥࢿ࣮࣏ࣥࢥ㏦ฟ࡛ࡇࡇࠋࡿࡍᣦᐃࡿࡍ XࠊYࠊ

ZࠊRollࠊPitchࠊYaw ᗙᶆ⣔(ᅗࢫ࣮࣋ࡣ 2-7 ཧ↷)ࡽ࠿ぢࡓᡭඛࡢ఩⨨࡜ᅇ㌿ゅᗘ࡛ࠋࡿ࠶ 

 

㸱㸬㸵㸬㸯㸬㸰㸬 ືస⎔ቃ 

 ࠋࡍ♧࡟௨ୗࢆస⎔ቃືࢺࣥࢿ࣮࣏ࣥࢥ 

 

ືస OS Windows XP 

㛤Ⓨゝㄒ C++ 

 Microsoft Visual C++ 2008 Express Edition ࣛ࢖ࣃࣥࢥ

RT  OpenRTM-aist-0.4.2-RELEASE㸦C++∧㸧 ࣥࣙࢪ࣮ࣂ㸭࢔࢙࢘ࣝࢻ࣑

OmniORB-4.1.2 ౫Ꮡࣛࣜࣛࣈ࢖(OpenRTM) 

ACE-5.6 

౫Ꮡࣛࣜࣛࣈ࢖(ࡢࡑ௚) ⾜ิ₇⟬ࣛࣜࣛࣈ࢖ 
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㸱㸬㸵㸬㸯㸬㸱㸬 ࣏࣮ࢺ᝟ሗ 

A) ࢺ࣮࣏ࢱ࣮ࢹ㸦InPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

state TimedLong 㸯 ฿㐩᝟ሗ㸦1㸸฿╔ 0㸸ᮍ฿╔㸧 

 

B) ࢺ࣮࣏ࢱ࣮ࢹ㸦OutPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

frame TimedFloatSeq 㸯㸰 ┠ᶆᡭඛ఩⨨㸦༢఩㸸mm㸧࣭ ጼໃ 
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ᅗᅗᅗᅗ 3333----7777    movemovemovemove     ࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥ

    

㸱㸬㸵㸬㸯㸬㸲㸬 ࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥ᝟ሗ 

ྡ⛠ ᆺ ್ࢺ࢛ࣝࣇࢹ ㄝ᫂ 

pos_x float 600.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡓᡭඛࡢ㹶ᗙᶆ 

pos_y float 0.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡓᡭඛࡢ y ᗙᶆ 

pos_z float 300.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡓᡭඛࡢ z ᗙᶆ 

rot_a float 0.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡢ࣮ࣝࢶࡓ㹶㍈

ᅇ㌿ゅ㸦Roll㸧 

rot_b float 180.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡢ࣮ࣝࢶࡓ y ㍈

ᅇ㌿ゅ㸦Pitch㸧 

rot_c float 0.0 ᡭඛᗙᶆ⣔ࡽ࠿ぢࡢ࣮ࣝࢶࡓ z ㍈

ᅇ㌿ゅ㸦Yaw㸧 

    

㸱㸬㸵㸬㸯㸬㸳㸬 ධฟຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ 

㸱㸬㸵㸬㸯.㸳.1 ධຊ㸸statestatestatestate㸦㸱㸬㸯㸬㸲㸬㸱ྠ࡜ᵝ㸧 

 

㸱㸬㸵㸬㸯.㸳.2 ฟຊ㸸frameframeframeframe㸦㸱㸬㸯㸬㸲㸬㸯ྠ࡜ᵝ㸧 
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㸱㸬㸵㸬㸯㸬㸴㸬 ࣮ࣘࢫ࣮࢙ࣇ࣮ࢱࣥ࢖ࢨ 

ᮏࠊࡣ࡛ࢺࣥࢿ࣮࣏ࣥࢥ㸦X㸪Y㸪Z㸪Roll㸪Pitch㸪Yaw㸧ࡣᶆ‽ධຊ࡛ᣦᐃࠋࡿࢀࡉ௨ୗ

 ࠋࡍ♧ࢆධຊ౛ࠊ࡜㠃⏬࣮ࣝࢯࣥࢥධຊ࡟

 

 

 

ᅗᅗᅗᅗ 3333----8888    ධຊධຊධຊධຊ࣮ࣝࢯࣥࢥ࣮ࣝࢯࣥࢥ࣮ࣝࢯࣥࢥ࣮ࣝࢯࣥࢥ⏬㠃⏬㠃⏬㠃⏬㠃 

ᅗࠊ࡜ࡿࡍάᛶ໬ࡋ㉳ືࢆࢺࣥࢿ࣮࣏ࣥࢥ 3-8 ඛࠊࡾࡀୖࡕ❧ࡀ㠃⏬࣮ࣝࢯࣥࢥࡓࡋ♧࡟

㢌࡟“Please input x,y,z [mm] and a,b,c [deg]: ͇ࠋࡿࢀࡉ♧⾲࡜ᗙᶆ x,y,z ࢺ࣮࣓࣑ࣜࠕࡣ

ࣝ[mm]ࠖ༢఩ࠊᅇ㌿ゅᗘ a,b,c  ࠋࡿࡍᗘ࡛ࠖᣦᐃࠕࡣ༢఩ࡢ

 

 

 

 

 

 

 

ᅗᅗᅗᅗ 3333----9999    ධຊ౛ධຊ౛ධຊ౛ධຊ౛㸦㸦㸦㸦ධຊᩘ್౛ධຊᩘ್౛ධຊᩘ್౛ධຊᩘ್౛㸸㸸㸸㸸X=600.0, Y=0.0, Z=500.0, Roll=0.0, Pitch=X=600.0, Y=0.0, Z=500.0, Roll=0.0, Pitch=X=600.0, Y=0.0, Z=500.0, Roll=0.0, Pitch=X=600.0, Y=0.0, Z=500.0, Roll=0.0, Pitch=180.0,180.0,180.0,180.0, Yaw=0.0 Yaw=0.0 Yaw=0.0 Yaw=0.0㸧㸧㸧㸧 

ࢆධຊ್ࡣ࡬࣮ࣝࢯࣥࢥ X,Y,Z,Roll,Pitch,Yaw ࡟ᚋ᭱ࠊࡳ㎸ࡕᡴ࡛ࡾࡾࡾࡾ༊ษ༊ษ༊ษ༊ษࢫ࣮࣌ࢫࢫ࣮࣌ࢫࢫ࣮࣌ࢫࢫ࣮࣌ࢫ࡟㡰ࡢ

Enter ࡀᅇ㌿ゅᗘ㸦abc㸧࡜ᗙᶆ㸦vtr㸧ࡓࡋධຊࠊࡣሙྜࡓࢀࢃ⾜ࡀධຊࡃࡋṇࠋࡍᢲࢆ࣮࢟

ኚ࡬ࡢࡶࡓࡋ⌧⾲࡛ࠖࣥ࢔ࢪࣛࠕࡽ࠿ᗘࠖࠕࡣᅇ㌿ゅᗘࠊࡁ࡜ࡢࡇࠋࡿࢀࡉ♧⾲࡟࣮ࣝࢯࣥࢥ

᥮ࠋࡿࢀࡉ“write ࡋࡑࠋࡍ♧ࢆ஢⤊࡜㸦Outport㸧Ⓩ㘓㛤ጞࢺ࣮࣏ࡢࢱ࣮ࢹ㏦ฟࡣend͇“ࠊ͇

 ࠋࡿ࡞࡟⬟ྍࡀ෌ᗘධຊࠊ࡜ࡿࡍ㐩࡟ᶆ್┠ࡀጼໃ࡜⨨఩ࡢᡭඛࠊ࡚

 

 

 

 

 

 

 

ᅗᅗᅗᅗ 3333----10101010    ධຊධຊධຊධຊࡢࡢࡢࡢ್್್್ࢺ࢛ࣝࣇࢹࢺ࢛ࣝࣇࢹࢺ࢛ࣝࣇࢹࢺ࢛ࣝࣇࢹ౑⏝౛౑⏝౛౑⏝౛౑⏝౛    

ࡉព⏝ࡀጼໃ࡜⨨ᶆ఩┠ࡢࢺ࢛ࣝࣇࢹ࡟ࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥࡣ࡛ࢺࣥࢿ࣮࣏ࣥࢥᮏࠊࡓࡲ

࡚ࡋ࡜ධຊ್ࡣࡁ࡜ࡿࡍ⏝౑ࢆࢀࡇࠋࡿ࠸࡚ࢀ default  ࠋࡴ㎸ࡕᡴ࡜

Please input x,y,z [mm] and a,b,c [deg]: 600.0 0.0 500.0 0.0 180.0 0.0 

vtr 600 0 500 

abc 0 3.14159 0 

write 

end 

state = 1 

Please input x,y,z [mm] and a,b,c [deg]: 

Please input x,y,z [mm] and a,b,c [deg]: default 

 vtr 600 0 300 

 abc 0 3.14159 0 

 write 

 end 

state = 1 

Please input x,y,z [mm] and a,b,c [deg]: 

Please input x,y,z [mm] and a,b,c [deg]: 
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ᅗᅗᅗᅗ 3333----11111111    ᮏᮏᮏᮏࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥチᐜチᐜチᐜチᐜྍື⠊ᅖྍື⠊ᅖྍື⠊ᅖྍື⠊ᅖ    ᅗᅗᅗᅗ 3 3 3 3----11112222    PA10PA10PA10PA10 ືస⠊ᅖືస⠊ᅖືస⠊ᅖືస⠊ᅖ((((⥲ྜ⥲ྜ⥲ྜ⥲ྜྲྀᢅㄝ᫂᭩ྲྀᢅㄝ᫂᭩ྲྀᢅㄝ᫂᭩ྲྀᢅㄝ᫂᭩ࡾࡼࡾࡼࡾࡼࡾࡼ)))) 

 

 

 

 

 

 

ᅗᅗᅗᅗ 3333----13131313    ྍື⠊ᅖእྍື⠊ᅖእྍື⠊ᅖእྍື⠊ᅖእࢆࢆࢆࢆᣦᐃᣦᐃᣦᐃᣦᐃࡓࡋࡓࡋࡓࡋࡓࡋ౛౛౛౛    

    

┠ᶆᗙᶆືྍࡀ⠊ᅖእ࡛ࡿ࠶ሙྜࠊࡋ࡜࣮࢚ࣛࡣ෌ධຊࡀせồ࡛ࡇࡇࠋࡿࢀࡉỴືྍࡿࡵ⠊

ᅖ(ᅗ PA10ࠊࡣ(3-11 ⠊ᅖ (ᅗືྍࡓࡗἢ࡟௙ᵝࡢ ࡧఙ࡟⥺┤୍ࡀ࣒࣮࢔࡟༢ࠊࡃ࡞ࡣ࡛(3-12

ࡋ࡚࠼㉸ࢆ್⏺㝈ࡀ㛵⠇ゅᗘࡣ࡛ࡇࡇࠋࡿ࠶㡿ᇦ࡛ࡓࡵᐃ࡟ࡵࡓࡿࡍᅇ㑊ࢆ࡜ࡇ࠺ࡲࡋ࡚ࡗࡁ

࡟௨ୗࠋ࠸࡞࠸࡚ࢀࡽ࠼⪄ࡣ΅ෆ㒊ᖸࡢ࣒࣮࢔ࡸሙྜ࠺ࡲ PA10  ࠋࡍ♧ࢆ౛ࡓࡋタᐃ࡟⏝

 

    

    

    

    

    

    

ᅗᅗᅗᅗ 3333----14141414    ྍື⠊ᅖタᐃ౛ྍື⠊ᅖタᐃ౛ྍື⠊ᅖタᐃ౛ྍື⠊ᅖタᐃ౛    

 

Please input x,y,z [mm] and a,b,c [deg]: 10000.0 0.0 500.0 0.0 180.0 

0.0 

Out of movable area! 

Please input x,y,z [mm] and a,b,c [deg]: 

 
ྍື༙ᚄ R 

 

ྍື⠊ᅖ(S2 ᚄ༙ࡓࡋ࡜୰ᚰࢆ R  (ෆ⌫ࡢ

#ifndef MOVE_H 

#define MOVE_H 

    㸸 

#define MOVABLE_RAD 860  Ћྍື⠊ᅖࢆỴ༙ືྍࡿࡵᚄ[mm]ࡢタᐃ 

    㸸 
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㸱㸬㸵㸬㸰㸬 Python∧ 

㸱㸬㸵㸬㸰㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏࡣࢺࣥࢿ࣮࣏ࣥࢥ┠ᶆᡭඛ఩⨨࣭ጼໃࡢධຊ࡚ࡋ࡜ࢫࣅ࣮ࢧࢆᥦ౪ࠋࡿ࠸࡚ࡋ 

ᮏ▱⬟࣮ࣔࣝࣗࢪไᚚ⏝ Python ࢿ࣮࣏ࣥࢥᮏࠊࡃ࡞ࡣ࡛move(C++∧)ࠊࡣ࡟ࢺࣉࣜࢡࢫ

 ࠋࡿ࠸࡚ࢀࡉ⏝౑ࡀࢺࣥ

 

㸱㸬㸵㸬㸰㸬㸰㸬 ືస⎔ቃ 

 ࠋࡍ♧࡟௨ୗࢆస⎔ቃືࢺࣥࢿ࣮࣏ࣥࢥ 

 

ືస OS Windows XP 

㛤Ⓨゝㄒ Python 

 Python2.5.1 ࢱࣜࣉࢱࣥ࢖

RT  OpenRTM-aist-Python2.5-0.4.1-RC1 ࣥࣙࢪ࣮ࣂ㸭࢔࢙࢘ࣝࢻ࣑

OmniORB-4.1.2 

OmniORBpy-3.1 

౫Ꮡࣛࣜࣛࣈ࢖(OpenRTM) 

ACE-5.6 

౫Ꮡࣛࣜࣛࣈ࢖(ࡢࡑ௚) ⾜ิ₇⟬ࣛࣜࣛࣈ࢖㸦⮬స㸧 
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㸱㸬㸵㸬㸰㸬㸱㸬 ࣏࣮ࢺ᝟ሗ㸦Python∧㸧 

A) ࢺ࣮࣏ࢱ࣮ࢹ㸦InPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

state TimedLong 㸯 ฿㐩᝟ሗ㸦1㸸฿╔ 0㸸ᮍ฿╔㸧 

 

B) ࢺ࣮࣏ࢱ࣮ࢹ㸦OutPort㸧 

ྡ⛠ ᆺ ࢱ࣮ࢹ㛗 ㄝ᫂ 

frame TimedFloatSeq 㸯㸰 ┠ᶆᡭඛ఩⨨㸦༢఩㸸mm㸧࣭ ጼໃ 

 

C) ࢺ࣮࣏ࢫࣅ࣮ࢧ㸦Provider㸧 

 ㄝ᫂ ྡࢫ࣮࢙ࣇ࣮ࢱࣥ࢖ ྡࢫࣅ࣮ࢧ

ComMv com_move ⟬ฟࡓࡋ┠ᶆᡭඛ఩⨨࣭ ጼໃࢺ࣮࣏ࢱ࣮ࢹࢆ

(OutPort)࡬᭩ࡁ㎸ࡴ 

 

 

ᅗᅗᅗᅗ 3333----8888    movemovemovemove     ࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥ

㸱㸬㸵㸬㸰㸬㸲㸬 ධฟຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ 

㸱㸬㸵㸬㸰.㸲.1 ධຊ㸸statestatestatestate㸦㸱㸬㸯㸬㸲㸬㸱ྠ࡜ᵝ㸧 

 

㸱㸬㸵㸬㸰.㸲.2 ฟຊ㸸frameframeframeframe㸦㸱㸬㸯㸬㸲㸬㸯ྠ࡜ᵝ㸧 
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㸱㸬㸵㸬㸰㸬㸳㸬 ࢺ࣮࣏ࢫࣅ࣮ࢧ I/F ௙ᵝ   

㸱㸬㸵㸬㸰.㸳.1 ComMv 

㸦㸯㸧    com_move 
 

㛵ᩘྡ com_move  

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

self float ධຊ ⮬㌟ࢫࣥࢱࢫࣥ࢖ࡢࢫࣛࢡ 

 frm FRAME ධຊ ┠ᶆᡭඛ఩⨨࣭ጼໃ 

್ ㄝ᫂ ᡠ್ࡾ 

 ‐ ࡋ࡞

ㄝ᫂ ᘬᩘ࡚ࡋ࡜Ώࡓࢀࡉ frm  ࠋࡴ㎸ࡁ᭩࡟(OutPort)ࢺ࣮࣏ࢱ࣮ࢹࢆ
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㸱㸬㸶㸬 pa10vel㸦PA10ᐇᶵไᚚࢺࣥࢿ࣮࣏ࣥࢥ㸧 

㸱㸬㸶㸬㸯㸬 ᶵ⬟ᴫせ 

ᮏ୕ࡣࢺࣥࢿ࣮࣏ࣥࢥ⳻㔜ᕤᴗ〇ỗ⏝ࣟ࣎ࢺࢵ PA10  ࠋ࠺⾜ࢆసไᚚືࡢ

୺࡞ᶵ⬟ࡣ௨ୗࡢ㏻ࠋࡿ࠶࡛ࡾ 

࣭ PA10  㸧ࡳࡢ᫬⾜⛣ࡢ࡬㍈ゅᗘไᚚືస㸦ືసᚅᶵጼໃྛࡢ

࣭ PA10  ㍈ゅ㏿ᗘไᚚືసྛࡢ

࣭ PA10  ㍈ゅᗘ᝟ሗྲྀᚓྛࡢᅾ⌧ࡢ

 

㸱㸬㸶㸬㸰㸬 ືస⎔ቃ 

 ࠋࡍ♧࡟௨ୗࢆస⎔ቃືࢺࣥࢿ࣮࣏ࣥࢥ 

 

ືస OS Windows XP 

㛤Ⓨゝㄒ C++ 

 Microsoft Visual C++ 2008 Express Edition ࣛ࢖ࣃࣥࢥ

RT  OpenRTM-aist-0.4.2-RELEASE㸦C++∧㸧 ࣥࣙࢪ࣮ࣂ㸭࢔࢙࢘ࣝࢻ࣑

OmniORB-4.1.2 ౫Ꮡࣛࣜࣛࣈ࢖(OpenRTM) 

ACE-5.6 

 (௚ࡢࡑ)ࣜࣛࣈ࢖౫Ꮡࣛ ࣜࣛࣈ࢖ࣛ⟭₇ิ⾜

୕⳻㔜ᕤᴗ〇 PA  㸦ၟ⏝㸧ࣜࣛࣈ࢖ࣛ
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㸱㸬㸶㸬㸱㸬 ࣏࣮ࢺ᝟ሗ 

A) ࢺ࣮࣏ࢱ࣮ࢹ㸦InPort㸧 

ྡ⛠ ᆺ ್ࡢ⠊ᅖ ㄝ᫂ 

vel TimedDoubleSeq [※1] ྛ㍈㸦㸵㍈㸧ືࡢసゅ㏿ᗘ 

㸦༢఩㸸rad/sec㸧 

[※1]  PA10 ࣑ࣜࠋࡿ࠸࡚ࡗ⾜ࢆุ᩿ࠊࡋᚓྲྀࢆࢺࢵᗘ࣑ࣜ㏿ࡾࡼ᝟ሗࢱ࣮࣓ࣛࣃไᚚࡢ

 ࠋ࡜ࡇࡢ↷ཧࢆᮏయ௙ᵝ࣒࣮࢔ࡣタᐃࡢࢺ࢛ࣝࣇࢹࡢ್ࢺࢵ

 

B) ࢺ࣮࣏ࢱ࣮ࢹ㸦OutPort㸧 

ྡ⛠ ᆺ ್ࡢ⠊ᅖ ㄝ᫂ 

th TimedDoubleSeq [※2] ⌧ᅾྛࡢ㍈㸦㸵㍈㸧ゅᗘ㸦༢఩㸸rad㸧 

[※2] PA10 ࡚ࡋ࡜ࢱ࣮࣓ࣛࣃฟຊࠊࡋᚓྲྀࢆゅᗘ᝟ሗࡢ㍈ྛࡾࡼ᝟ሗࢱ࣮࣓ࣛࣃไᚚࡢ

 ࠋ࡜ࡇࡢ↷ཧࢆᮏయ௙ᵝ࣒࣮࢔ࡣタᐃࡢࢺ࢛ࣝࣇࢹࡢ್ࢺࢵ࣑ࣜࠋࡿ࠸

 

C) ࢺ࣮࣏ࢫࣅ࣮ࢧ㸦Provider㸧 

 ㄝ᫂ ྡࢫ࣮࢙ࣇ࣮ࢱࣥ࢖ ྡࢫࣅ࣮ࢧ

ComPA10 com_pa10 PA10  సไᚚື✀ྛࡢ

 

 

ᅗᅗᅗᅗ 3333----9999    pa10velpa10velpa10velpa10vel    ࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥࢺࣥࢿ࣮࣏ࣥࢥ
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㸱㸬㸶㸬㸲㸬 ධฟຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ 

㸱㸬㸶㸬㸲㸬㸯㸬 ධຊ㸸velvelvelvel㸦㛵⠇ゅ㏿ᗘ㸧㸦㸱㸬㸱㸬㸲㸬㸰ྠ࡜ᵝ㸧 

  㛵⠇ゅ㏿ᗘࢱ࣮ࢹࡢᵓ㐀ࢆୗ⾲ࠋࡍ♧࡟ 

 

 ఩⨨ ᱁⣡್ࢱ࣮ࢹ

㸮 S1 ㍈ࡢゅ㏿ᗘ 

㸯 S2 ㍈ࡢゅ㏿ᗘ 

㸰 S3 ㍈ࡢゅ㏿ᗘ 

㸱 E1 ㍈ࡢゅ㏿ᗘ 

㸲 E2 ㍈ࡢゅ㏿ᗘ 

㸳 W1 ㍈ࡢゅ㏿ᗘ 

㸴 W2 ㍈ࡢゅ㏿ᗘ 

 

㸱㸬㸶㸬㸲㸬㸯㸬 ฟຊ㸸thththth㸦㸱㸬㸲㸬㸲㸬㸯ྠ࡜ᵝ㸧 

 

㸱㸬㸶㸬㸳㸬 ࢺ࣮࣏ࢫࣅ࣮ࢧ I/F௙ᵝ 

㸱㸬㸶㸬㸳㸬㸯㸬 ComPA10     

 㸦㸯㸧    move_here_pa10 
    

㛵ᩘྡ move_here_pa10 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

 ‐ ‐ ‐ ࡋ࡞

್ ㄝ᫂ ᡠ್ࡾ 

㸮 ṇᖖ⤊஢ 

 ௚ ␗ᖖ⤊஢ࡢࡑ 

ㄝ᫂ PA10 ᐇᶵࡢ⌧ᅾྛࡢ㍈ゅᗘྲྀࢆᚓᚋࡢࡑࠊゅᗘྛ࡬㍈ゅᗘไᚚࠋ࠺⾜ࢆ

ࡾࡼ࡟ࢀࡇ PA10 ᐇᶵྛࡢ㍈ゅᗘࡀࢺࣥࢿ࣮࣏ࣥࢥ࡜ಖᣢࡿࡍ⌧ᅾゅᗘ

 ࠋࡿ࠶࡛⬟ྍࡀ࡜ࡇࡿ࡜ࢆᮇྠࡢ࡜

ഛ⪃ ᮏ API ࡣ reset_pa10 ࡛࿧ࡧฟࡿࢀࡉ 
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   㸦㸰㸧    reset_pa10 
    

㛵ᩘྡ reset_pa10 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

 ‐ ‐ ‐ ࡋ࡞

್ ㄝ᫂ ᡠ್ࡾ 

㸮 ṇᖖ⤊஢ 

 ௚ ␗ᖖ⤊஢ࡢࡑ 

ㄝ᫂ PA  ࠋ࠺⾜ࢆ⌮ฎࢺࢵࢭࣜࡢ࣒࣮࢔ࡧᮇ໬ཬึࡢࣜࣛࣈ࢖ࣛ

ഛ⪃ ᮏ API ࡣ init_pa10 ࡛࿧ࡧฟࠋࡿࢀࡉ 

 

㸦㸱㸧    init_pa10 
    

㛵ᩘྡ init_pa10 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

 ‐ ‐ ‐ ࡋ࡞

್ ㄝ᫂ ᡠ್ࡾ 

㸮 ṇᖖ⤊஢ 

 ௚ ␗ᖖ⤊஢ࡢࡑ 

ㄝ᫂ ᚅᶵጼໃ࡚ࡋ࡜ᣦᐃࡓࢀࡉゅᗘྛ࡬㍈ไᚚࠋ࠺⾜ࢆ 

 

㸦㸲㸧    on_pa10 
    

㛵ᩘྡ on_pa10 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

 ‐ ‐ ‐ ࡋ࡞

್ ㄝ᫂ ᡠ್ࡾ 

㸮 ṇᖖ⤊஢ 

 ௚ ␗ᖖ⤊஢ࡢࡑ 

ㄝ᫂ PA10  ࠋ࠺⾜ࢆ⌮㛤ጞฎࡢ㍈㏿ᗘไᚚྛࡢ
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㸦㸳㸧    off_pa10 
    

㛵ᩘྡ off_pa10 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

 ‐ ‐ ‐ ࡋ࡞

್ ㄝ᫂ ᡠ್ࡾ 

㸮 ṇᖖ⤊஢ 

 ௚ ␗ᖖ⤊஢ࡢࡑ 

ㄝ᫂ PA10  ࠋ࠺⾜ࢆ⌮᫬೵Ṇฎ୍ࡢ㍈㏿ᗘไᚚྛࡢ

 

㸦㸴㸧    end_pa10 
    

㛵ᩘྡ end_pa10 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

 ‐ ‐ ‐ ࡋ࡞

್ ㄝ᫂ ᡠ್ࡾ 

㸮 ṇᖖ⤊஢ 

 ௚ ␗ᖖ⤊஢ࡢࡑ 

ㄝ᫂ PA  ࠋ࠺⾜ࢆ⌮ฎࢬ࣮ࣟࢡࡢ࣒࣮࢔ࡧ஢ཬ⤊ࡢࣜࣛࣈ࢖ࣛ

 

㸦㸵㸧    set_flg 
    

㛵ᩘྡ set_flg 

ྡ⛠ ᆺ I/O ㄝ᫂ ᘬᩘ 

flg long ධຊ ๭ࡾ㎸ࢢࣛࣇࡳ 

1㸸ON ྛ㍈ゅ㏿ᗘไᚚࢆ୰᩿ࡿࡍ 

2㸸OFF ྛ㍈ゅ㏿ᗘไᚚࢆ෌㛤ࡿࡍ 

್ ㄝ᫂ ᡠ್ࡾ 

 ‐ ࡋ࡞

ㄝ᫂ ྛ㍈ゅ㏿ᗘไᚚࡢ࡬๭ࡾ㎸ࢆࢢࣛࣇࡳタᐃࠋࡿࡍ 

ഛ⪃ ᮏࣈ࢕ࢸࢡ࢔ࡀࢺࣥࢿ࣏࣮ࢥ≧ែ࡛ࠊࡣࡁ࡜ࡿ࠶ᚲࡎᮏࡢࢢࣛࣇタᐃࢆ

 ࠋࡿ࠶࡛ࡾ㏻ࡢୗグࡣᐇ⿦౛ࠋ࡜ࡇ࠺࡞ࡇ࠾
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set_flg ࿧ࡧฟࡋ౛ 

 

 

 

 

 

 

 

 

 

 

㸱㸬㸶㸬㸴㸬 PA10ᚅᶵጼໃ㸦ึᮇ㛵⠇ゅᗘ㸧ࡢタᐃ 

ᡭඛࡢ┠ᶆ఩⨨࣭ጼໃࡀධຊࡿࢀࡉ๓ࠊ࡟pa10vel PA10ࠊάᛶ໬ᚋࢺࣥࢿ࣮࣏ࣥࢥ ࡣ

PAࠊࡾࡲỴ್࡛ࡢᮇ㛵⠇ゅᗘึࡣᚅᶵጼໃࠋࡿࡍ⾜⛣࡬ᚅᶵጼໃࡎࡲ ࣜࣛࣈ࢖ࣛ

pa_exe_axs  ࠋࡍ♧࡟௨ୗࢆᚅᶵጼໃタᐃ౛ࠋࡿࡍ⾜⛣࡬ࢀࡑ࡛࡜ࡇࡿࢀࡉฟࡧ࿧ࡀ

 

ᚅᶵጼໃタᐃᐇ⿦౛ 

 

 

 

 

 

 

 

 

 

 

 

 

PA10 ࢺࢵ࣎ࣟ⏝㔜ᕤ ỗ⳻୕ࠕࠊࡣ࡚ࡋ㛵࡟⩏ᐃࣟࢡ࣐ ࣗࢽ࣐ࢢ࣑ࣥࣛࢢࣟࣉ ࢬ࣮ࣜࢩ

 ࠋ࡜ࡇࡢ↷ཧࢆࠖࣝ࢔

 

m_com_pa10->set_flg(1); // ๭ࡾ㎸ࢢࣛࣇࡳタᐃ㸦ࢢࣛࣇ ON㸧 

    usleep(1000); 

    m_com_pa10->off_pa10(); // PA10ࡢ೵Ṇฎ⌮ 

    m_com_pa10->init_pa10(); // PA10ึࡢᮇฎ⌮ 

    m_com_pa10->on_pa10(); // PA10ࡢ㛤ጞฎ⌮ 

    usleep(1000); 

    m_com_pa10->set_flg(0);  // ๭ࡾ㎸ࢢࣛࣇࡳタᐃ㸦ࢢࣛࣇ OFF㸧 

ANGLE an; 

 

// init position setting 

  an.s1 =  0.0; 

  an.s2 =  M_PI/4; 

  an.s3 =  0.0; 

  an.e1 =  M_PI/4; 

  an.e2 =  0.0; 

  an.w1 =  M_PI/2; 

  an.w2 =  M_PI; 

  err = pa_exe_axs(ARM0,AXISALL,&an,WM_WAIT); 
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㸲㸬 ≉グ஦㡯 
ᮏࣔࡈࢆ࣮ࣝࣗࢪ฼⏝ࡿࢀࡉሙྜࠊࡣ࡟ ௨ୗࡢグ㍕஦㡯࣭᮲௳ྠࡈ࡟ពࠋࡍࡲࡋ࡜ࡢࡶࡓ࠸ࡔࡓ࠸ 

� ᮏࣔࡣ࣮ࣝࣗࢪ⊂❧⾜ᨻἲே ᪂࢚࣮ࢠࣝࢿ㺃⏘ᴗᢏ⾡⥲ྜ㛤Ⓨᶵᵓࠕࡢḟୡ௦ࣟ࣎ࢺࢵ▱⬟໬

ᢏ⾡㛤Ⓨࠖࢺࢡ࢙ࢪࣟࣉෆᐇ᪋⪅ྥ࡟ࡅホ౯ࢆ┠ⓗ࡚ࡋ࡜ᥦ౪ၟࠊࡾ࠶࡛ࡢࡶࡿࡍ⏝฼⏝࡝࡞

௚ࡢ┠ⓗ࡛౑⏝ࠋࡍࡲࡌ⚗ࢆ࡜ࡇࡿࡍ 

࠾ࡣࡓࡲṇ☜ᛶࡢ᝟ሗࡢࡽࢀࡑࠊࡀࡍࡲ࠸࡚ࡋᮇࢆ୓඲ࡣ࡟㝿ࡿࡍᥖ㍕ࢆ᝟ሗ࡟ࢺ࣓ࣥࣗ࢟ࢻ �

ᐈᵝࡢ࡚ࡗ࡜࡟᭷⏝ᛶ➼୍ࡣ࡚࠸ࡘ࡟ษಖドࠋࢇࡏࡲࡋࡓ࠸ 

� ฼⏝⪅ࡀᮏࣔࢆ࣮ࣝࣗࢪ฼⏝ࡿ࡞࠿࠸ࡓࡌ⏕ࡾࡼ࡟࡜ࡇࡿࡍᦆᐖ୍ࡶ࡚࠸ࡘ࡟ษ㈐௵ࢆ㈇ࡲ࠸

 ࠋࢇࡏ

� ᮏࣔࡢ࣮ࣝࣗࢪኚ᭦ࠊ๐㝖➼ࠊࡣཎ๎࡚ࡋ࡜฼⏝⪅ࡢ࡬ண࿌ࠊࡓࡲࠋࡍࡲ࠸⾜࡟ࡋ࡞Ṇࢆࡴᚓ

 ࠋࡍࡲࡾ࠶ࡀ࡜ࡇࡃࡔࡓ࠸࡚ࡏࡉ୰Ṇࡣ࠸ࡿ࠶୰᩿ࢆබ㛤ࡾࡼ࡟⏤஦࠸࡞

� ᮏࣔࡢ࣮ࣝࣗࢪ᝟ሗࡢኚ᭦ࠊ๐㝖ࠊබ㛤ࡢ୰᩿ࠊ୰Ṇࠊࡾࡼ࡟฼⏝⪅ࡿ࡞࠿࠸ࡓࡌ⏕࡟ᦆᐖ࡟

 ࠋࢇࡏࡲ࠸㈇ࢆ௵ษ㈐୍ࡶ࡚࠸ࡘ

� PA ࠊ୕ࡣࣜࣛࣈ࢖ࣛ ⳻㔜ᕤᴗᰴᘧ఍♫ࡢ〇ရ࡛ࠊࡾ࠶ᶒ฼୕ࡣ⳻㔜ᕤᴗᰴᘧ఍♫࡟ᖐᒓࠋࡍࡲࡋ 

 

࠙㐃⤡ඛࠚ 

RTC ෌฼⏝ᢏ⾡◊✲࣮ࢱࣥࢭ 

ࠛ101-0021 ᮾி㒔༓௦⏣༊እ⚄⏣ 1-18-13 ⛅ⴥཎࣝࣅ࢖ࢲ 1303 ྕᐊ 

Tel/Fax㸸03-3256-6353 E-Mail㸸contact@rtc-center.jp 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


