
㟁ື㌴᳔Ꮚ⏝࣐ࣝࡢࢫ࣮࢙ࣇࢱࣥ࢖ࢳࢵࢱࢳ〇స 

㣤⃝ ㈗ὒ† ᑠᓥ ᫓ᶞ† ᇼ㉺ ኱㍜‡ ᑠ㔝㔛 ኱ᚿ‡ ⏣ᮧ ோ† 

᪥ᮏᕤᴗ኱ᏛᕤᏛ㒊†  ᪥ᮏᕤᴗ኱ᏛᕤᏛ◊✲⛉‡ 

 

 

 

    ࡟ࡵࡌࡣ࡟ࡵࡌࡣ࡟ࡵࡌࡣ࡟ࡵࡌࡣ .1.1.1.1

᪥ᮏ࡛ࡣ㟁ື㌴᳔Ꮚࡢ஦ᨾࡀẖᖺ 200 ௳௨ୖ

Ⓨ⏕ࠋࡿ࠸࡚ࡋ㆙ᐹᗇ஺㏻ᒁ࡜ࡿࡼ࡟஦ᨾࡢཎ

ᅉ࡚ࡋ࡜௨ୗࡢ 3 Ⅼࢆᣲࠋࡿ࠸࡚ࡆ 

ձどⅬࡀపࠊࡃどⅬࡢ✌ື⠊ᅖࢆᅛᐃࡵࡓࡿࡍ

ṚゅࡀⓎ⏕ࠋ࠸ࡍࡸࡋ 

ղ㟁ື㌴᳔Ꮚࡢ㌴୧ឤぬ࡜⮬ᕫࡢ఩⨨ࡀᢕᥱࡋ

 ࠋ࠸ࡃ࡟

ճ᧯స᫬ࡢ⑂ປࡸ┤ឤⓗ࡟᧯స࡛ࡢࡵࡓ࠸࡞ࡁ

 ࠋࢫ࣑

┤ࡸປ⑂ࡢస᫬᧯ࡢճࠕࡣࡕࡓ⚾ࠊࡕ࠺ࡢࡇ

ឤⓗ࡟᧯స࡛ࠊࡋ┠╔࡟ࠖࢫ࣑ࡢࡵࡓ࠸࡞ࡁ᧯

స᫬ࡢ⑂ປࢆ㍍ῶࠊࡏࡉ┤ឤⓗࡘ࠿ᐜ᫆࡟᧯స

ࡢ㟁ື㌴᳔Ꮚࠊࡤࢀ࠶ࡀࢫ࣮࢙ࣇࢱࣥ࢖ࡿࡁ࡛

஦ᨾࢆῶ࠼⪄࡜࠿࠸࡞ࡣ࡛ࡢࡿࡀ⧄࡟࡜ࡇࡍࡽ

ẚ㍑ࢆ๭ྜࡢࢫస࣑᧯࡜సᛶ᧯ࡣ࡛✲◊ᮏࠋࡓ

ࣥ࢖≦⌫༙࡜ࢫ࣮࢙ࣇࢱࣥ࢖≦ᖹ㠃࡟ࡵࡓࡿࡍ

᳨ࡋ〇సࢆࢫ࣮࢙ࣇࢱࣥ࢖ࡢࡘ஧ࡢࢫ࣮࢙ࣇࢱ

ドࠋࡿࡍ 

 

    ᵓ⠏ᵓ⠏ᵓ⠏ᵓ⠏ࡢࡢࡢࡢ࣒ࢸࢫࢩ࣒ࢸࢫࢩ࣒ࢸࢫࢩ࣒ࢸࢫࢩ .2.2.2.2

ᮏ◊✲࡛ࡣ IRLED ᑕ↷࡟ෆࢫ࣮࢙ࣇࢱࣥ࢖ࢆ

ࢆ㠃ࡢᣦࡓࡗගࡋ᥋ゐ࡟స㠃᧯ࠊࡋ IR ࢱࣝ࢕ࣇ

ࡓࡅ௜ࡾྲྀࢆ Web ࣓࡛࢝ࣛ᧜ᙳࠊࡋ᧜ᙳࡓࡋ⏬

ീ࡟஧್໬➼ࡢฎ⌮ࢆ᪋ࡓࡋᚋࠊ᥋ゐ㒊ศࢆⓑࠊ

㠀᥋ゐ㒊ศࢆ㯮ࠊ࡛࡜ࡇࡿࡍ࡜ᣦࡢ᥋ゐ఩⨨ࠊ

ᮏᩘࢆࡁືࠊ⏬ീฎ⌮ືࡋูุࡾࡼ࡟సࢆỴᐃ

ࠋࡓࡋ〇సࢆࢫ࣮࢙ࣇࢱࣥ࢖ࢳࢵࢱࢳ࣐ࣝࡿࡍ

ࡣゝㄒࢢ࣑ࣥࣛࢢࣟࣉ C++ࢆ౑⏝ࠊࡋ⏬ീฎ⌮⏝

ࡿ࠶࡛ࣜࣛࣈ࢖ࣛ OpenCV  ࠋࡓࡋ⏝౑ࢆࣜࣛࣈ࢖ࣛ

ᖹ㠃≧࣮࢙ࣇࢱࣥ࢖≦⌫༙࡜ࢫ࣮࢙ࣇࢱࣥ࢖

ࠋࡓࡋస⮬ࢀࡒࢀࡑࡵࡓࡿࡍ࡟ࡌྠࢆ௳᮲ࡣࢫ

ᖹ㠃≧ࡣࢫ࣮࢙ࣇࢱࣥ࢖ỗ⏝ⓗࣝࢿࣃࢳࢵࢱ࡞

࢖≦⌫༙ࠋࡓࡋ〇స࡚ࡋ࡜⏝ẚ㍑ࡵࡓࡢ≦ᙧࡢ

㍍ῶࢆປ⑂ࡵࡓ࠸ࡍࡸࡏ஌ࢆᡭࡣࢫ࣮࢙ࣇࢱࣥ

〇సࡋண᝿࡜ࡿ࠸࡚ࡋ㐺࡟ⓗ┠ࡢ✲◊ᮏࠊࡁ࡛

 ࠋࡓࡋ

 

 

 

 

 

1ࠊ࡚ࡋ࡜⌧ᐇࡢ࢔࢙࢘ࢻ࣮ࣁ 㠃ࡳࡢ㛤࠸࡚࠸

࡟ෆ㒊ࢫ࣮ࢣࢡࢵࢳࢫࣛࣉ࡞୙㏱᫂ࡿ Web ࣓࢝

㒊ୖࢫ࣮ࢣࢡࢵࢳࢫࣛࣉࠊࡋ⨨タ࡟ࡁྥୖࢆࣛ

࡟ୖࡢࡑࠊࡅ௜ࡾྲྀࢆᯈࢡࢵࢳࢫࣛࣉ࡞㏱᫂࡟

ᅗ)ࠋࡓࡋ⨨タࢆࢫ࣮࢙ࣇࢱࣥ࢖ྛ እගࠊࡓࡲ(1

ᕸ࠸㯮ࢆࢫ࣮࢙ࣇࢱࣥ࢖࡟ࡵࡓ࠸࡞ࢀࡉᕥྑ࡟

࡛そࠋࡓࡗ 

 
 

 

 
 

 

 

3.3.3.3. ᐇ⿦ᐇ⿦ᐇ⿦ᐇ⿦    

࡟Ⅽࡿࡍᵓ⠏ࢆࢫ࣮࢙ࣇࢱࣥ࢖ࢳࢵࢱࢳ࣐ࣝ 

࠸࡚ࢀゐ࡟స㠃᧯ࡽ࠿ീ⏬ࡓࡋᅗ㸯࡛᧜ᙳࠊࡣ

ࡵࡓࡢࡑࠋࡿ࠶ࡀᚲせࡿࡍᢳฟࢆᣦඛࡢᩘ「ࡿ

 ࠋࡓࡗ⾜ࢆ⌮ᡭ㡰࡛ฎࡢୗグ࡟

(1) ᧜ᙳࡓࡋ⏬ീࡾྲྀࡢ㎸ࡳ 

 ᕥྑ཯㌿ࡢീ⏬ࡔࢇ㎸ࡾྲྀ (2)

(3) ஧್໬ฎ⌮  

㛵ᩘ cvThreshold()ࠊ࡚ࡗࡼ࡟⏬ീࡢ஧್

໬ฎ⌮ࠋࡓࡗ⾜ࢆ㜈್ฎ⌮ࡢ✀㢮ࡣ

CV_THREASH_BINARY  ࠋࡓࡋᣦᐃࢆ

 

Design of Multi-Touch Interface for Motorized Wheelchairs 

† Takahiro IIZAWA, Haruki KOJIMA,  Hitoshi TAMURA 㺃
Faculty of Engineering, Nippon Institute of Technology 

‡ Daisuke HORIKOSHI, Taishi ONOZATO ･Graduate 

School of Engineering, Nippon Institute of Technology 
 

ᅗ㸯 ࡢ࣒ࢸࢫࢩᴫせᅗ 

 

ᅗ 2 㟁ື㌴᳔Ꮚࡢ࡬ᦚ㍕ࢪ࣮࣓࢖ 
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⾲ 1 ᐇ㦂⤖ᯝ 

 㝖ཤࢬ࢖ࣀ (4)

⭾ᙇࠊ཰⦰ฎ⌮ࢆࢬ࢖ࣀࠊࡋࢆ㝖ཤࠋࡓࡋ 

(5) ᢳฟࡓࡋⓑ㡿ᇦࡢ㔜ᚰᗙᶆࡢ⟬ฟ 

(6) ⓑ㡿ᇦࢺࣥ࢘࢝ࡢ(ᣦᩘ) 

(7) ᣦ఩⨨ࡢ⟬ฟ 

ⓑ㡿ᇦࡢ㔜ᚰࢆ᧯సᩘࡢ୰ᚰࢆཎⅬࡿࡍ࡜

ᴟᗙᶆ࡛⟬ฟࠋࡓࡋ 

 

4.4.4.4. ᧯స᪉ἲ᧯స᪉ἲ᧯స᪉ἲ᧯స᪉ἲ    

᧯స᪉ἲ࡚ࡋ࡜ḟ࡞࠺ࡼࡢ 2 ✀㢮ࢆỴᐃࡋᐇ

㦂ࡢࡽࢀࡇࠋࡓࡗ⾜ࢆ᧯స᭱ࡣᑠ㝈ືࡢస࡛┤

ឤⓗ࡞᧯స࡛ࡾࡼ࡟࡜ࡇࡿ࠶⑂ປࢆ㍍ῶ࡛ࡁᮏ

 ࠋࡓࡋண᝿࡜ࡿ࠸࡚ࡋ㐺࡟ⓗ┠ࡢ✲◊

 

(᧯స᪉ἲ 1) ᣦࡢᮏᩘ࡜ゅࡢ఩⨨(ᅗ 3) 

(1) ๓㐍㸸ᣦ 5 ᮏ 

(2) ᚋ㏥㸸ᣦ 4 ᮏ 

(3) ྑᢡ㸸ᣦ 3 ᮏ 

(4) ᕥᢡ㸸ᣦ 2 ᮏ 

๓㐍㸸ᣦࡵᩳྑ (5) 1 ᮏ࡛ A  㡿ᇦࡢ

(6) ᕥᩳࡵ๓㐍㸸ᣦ 1 ᮏ࡛ B  㡿ᇦࡢ

ᚋ㏥㸸ᣦࡵᩳྑ (7) 1 ᮏ࡛ C  㡿ᇦࡢ

(8) ᕥᩳࡵᚋ㏥㸸ᣦ 1 ᮏ࡛ D  㡿ᇦࡢ

(9) ೵Ṇ㸸ゐ࠸࡞࠸࡚ࢀ≧ែ 

 

(᧯స᪉ἲ 2)ᣦࡢᮏᩘୖ࡜ୗ(ᕥྑ)ࡢ㡿ᇦ(ᅗ 4) 

(1) ๓㐍㸸ᣦ 5 ᮏୖࡘ࠿ 

(2) ᚋ㏥㸸ᣦ 5 ᮏࡘ࠿ୗ 

(3) ྑᢡ㸸ᣦ 4 ᮏୖࡘ࠿ 

(4) ᕥᢡ㸸ᣦ 4 ᮏࡘ࠿ୗ 

๓㐍㸸ᣦࡵᩳྑ (5) 3 ᮏୖࡘ࠿ 

(6) ᕥᩳࡵ๓㐍㸸ᣦ 3 ᮏࡘ࠿ୗ 

ᚋ㏥㸸ᣦࡵᩳྑ (7) 2 ᮏୖࡘ࠿ 

(8) ᕥᩳࡵᚋ㏥㸸ᣦ 2 ᮏࡘ࠿ୗ 

(9) ೵Ṇ㸸ᣦ 1 ᮏࡣࡓࡲゐ࠸࡞࠸࡚ࢀ≧ែ 

 

    
 

 

5.5.5.5. ᐇ㦂᪉ἲᐇ㦂᪉ἲᐇ㦂᪉ἲᐇ㦂᪉ἲ    

࣮࢙ࣇࢱࣥ࢖≦ᖹ㠃࡜ࢫ࣮࢙ࣇࢱࣥ࢖≦⌫༙ 

ࡵࡓࡿࡍド᳨ࢆ๭ྜࡢࢫస࣑᧯࡜సᛶ᧯ࡢ࡜ࢫ

ࡓࡋ♧స᪉ἲ࡛᧯࡟ 2 ✀㢮ࡢ᧯స᪉ἲ࡛ḟࡼࡢ

 ࠋࡓࡋᐇ㦂᪉ἲ࡛ẚ㍑࡞࠺

 

(1) ⿕㦂⪅ࡣ᧯స᪉ἲࢆグࢆ⾲ࡓࡋぢࡽࡀ࡞

᧯సࠋ࠺⾜ࢆ 

(2) ⿕㦂⪅࡟⾲ࡣグ㏙ࡿ࠶࡚ࡋ᪉ྥࢆ㡰␒㏻

 ࡿࡍస᧯࡟ࡾ

᪉ྥࡌྠ࡜స᧯ࡓࡋ♧ᣦ࡟ୖ࣮ࣝࢯࣥࢥ (3)

ࡀ 2 ⛊㛫⾲♧࡛ࡲࡿࢀࡉ᧯సࡾ⧞ࢆ㏉ࠊࡋ

඲᪉ྥ⤊஢ࢆᩘ⛊ࡢ࡛ࡲࡿࡍ ᐃࠋࡓࡋ 

ࡋẚ㍑ࢆ๭ྜࡢࢫస࣑᧯࡜సᛶ᧯ࡾࡼ࡟ࢀࡇ

 ࠋࡓ

 

6.6.6.6. ᐇ㦂⤖ᯝᐇ㦂⤖ᯝᐇ㦂⤖ᯝᐇ㦂⤖ᯝ    

ᐇ㦂⤖ᯝࡣḟࠋࡿ࠶࡛ࡾ࠾࡜ࡢ 

 

 

ᖹ㠃≧ᖹ㠃≧ᖹ㠃≧ᖹ㠃≧ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖    ᖹᆒ⛊ᩘ 

᧯స᪉ἲ 1 59 ⛊ 

᧯స᪉ἲ 2 79 ⛊ 

 ᩘ⛊ᖹᆒ    ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖≦⌫༙≦⌫༙≦⌫༙≦⌫༙

᧯స᪉ἲ 1 43 ⛊ 

᧯స᪉ἲ 2 61 ⛊ 

 

ᐇ㦂⤖ᯝ࡛ࢫ࣮࢙ࣇࢱࣥ࢖≦⌫༙ࡽ࠿᧯స᪉

ἲ 1 ࣇࢱࣥ࢖≦ᖹ㠃ࠋࡿࢀࢃᛮ࡜ࡿ࠶࡛⏝᭷ࡀ

ࣥ࢖ࢆᣦࡣࢫ࣮࢙ࣇࢱࣥ࢖≦⌫༙࡭ẚ࡟ࢫ࣮࢙

ࡉⰋࡢసᛶ᧯ࡀ࡜ࡇ࠸᫆ࡏࡉ╔ᐦ࡟ࢫ࣮࢙ࣇࢱ

࡟ୗୖࡣẚ㍑࡛ࡢస᪉ἲ᧯ࠊࡓࡲࠋࡓࡗࡀ⧄࡟

㡿ᇦࢆศࡣ࡛ࡅࡔࡿࡅቃ⏺௜㏆࡛᧯స࡜ࡓࡋࢆ

 ࠋࡓࡗ࠿ከࡀ࡜ࡇࡍࡇ㉳ࢆㄗసື࡟ࡁ

 

    ࡟ࡾࢃ࠾࡟ࡾࢃ࠾࡟ࡾࢃ࠾࡟ࡾࢃ࠾ .7.7.7.7

㟁ື㌴᳔Ꮚ⏝ࢫ࣮࢙ࣇࢱࣥ࢖ࢳࢵࢱࢳ࣐ࣝࡢ

ࣥ࢖≦⌫༙ࡽ࠿ᐇ㦂⤖ᯝࡢసᛶ᧯ࠋࡓࡋᵓ⠏ࢆ

స᪉ἲ᧯࡛ࢫ࣮࢙ࣇࢱ 1 స᫬᧯ࡀ᪉ἲࡓ࠸⏝ࢆ

㛫࡚ࡳࡽ࠿᭷⏝࡛࡜ࡿ࠶ᛮࠋࡿࢀࢃ௒ᚋࡢㄢ㢟

ࠊసᛶ᧯ࠊࡋᦚ㍕࡟㟁ື㌴᳔Ꮚ࡟ᐇ㝿ࡣ࡚ࡋ࡜

⑂ປලྜ᳨ࡢドࢆ┠ᣦࠋࡍ 

 
ཧ⪃ᩥ⊩ 

[1]๓㏕ Ꮥ᠇ࠊ⏣Ᏺ ᐶᩥࠊ⦾ᱝ ⟬⏨ࠊΎỈ ᗣᩗࠊ

ᆏᮏ ᪸ ࠕከḟඖධຊ࡞⬟ྍࡀᣦ⁥ືᆺ༙⌫≧ࢱࣥ࢖

 㟁Ꮚ᝟ሗ㏻ಙᏛ఍ㄽᩥㄅ̓87/3 Vol.J70-Aࠖࢫ࣮࢙ࣇ

No.3 

[2] FTIR ᪉ᘧࡢ࢖ࣞࣉࢫ࢕ࢹࢳࢵࢱࢳ࣐ࣝࡿࡼ࡟సࡾ᪉

㸦http://www.artful.jp/jpblog/185㸧 

[3] ᖹ㛫 ᾈ஧ ࠕWeb ࢸࣥ࢖࣏ࢳ࣐ࣝࡓ࠸⏝ࢆ࣓ࣛ࢝

➨ ᵓ⠏ࠖ඲ᅜ኱఍ㅮ₇ㄽᩥ㞟ࡢࢫ࣮࢙ࣇࢱࣥ࢖ࢢࣥ࢕

71 ᅇᖹᡂ 21 ᖺ(2), "2-421"-"2-422", 2009-03-10 

 

ᅗ 3 ᧯స᪉ἲ 1 㡿ᇦ ᅗࡢ 4 ᧯స᪉ἲ 2  㡿ᇦࡢ
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