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Abstract 
 

Exercise with music and rhythm not only 
can help pupil developing talents, but also 
enable their physical and social abilities. This 
is very important for students with visual 
impairments. This study in-cooperates 
technology with design, to create learning 
tools for those who have physical disabilities. 
The aim is to enhance their daily activities 
and to bypass their learning boundaries. By 
combining hardware, software development 
and product design, a set of simplified 
learning tools which combine gas flow, 
vibrator and Kinect sensor was proposed. 
After practice in Special Education School, 
improvements were made. The teaching 
results had shown the effectiveness of the 
activities and the equipments on developing 
physical movement skill of children. 
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ަᡏࡓ୏х֖Αॣ኷ǵ࿯ࠩǵيᡏ୏բޑ

མଛǴό໻և౜ऍགǴΨᡣيЈளډỜܫǶຎ

ΚምᛖูٽલϿЊѦࢲ୏ަ܈ᡏࡓ୏ୖޑᆶ

ᐒ཮ǶӢࣁ೚ӭࢲ୏ሡाଯޑࡋॷख़ܭຎ᝺ӣ

㎸ǹज़ܭምᛖǴѝૈڰӺܭғޑࢲӼӄޜ໔ϐ

ύǶຎΚምᛖޣၸѐӧᏢಞަᡏࡓ୏ਔǴЬा

Ꮷᙖ᝻ᄗ஥ሦ܈ޣಡ᠋ځαᇟࡰзǶՠޔࢂௗ

᝻ᄗ཮Ԗ܄ផᘋ៝ޑቾǴൂપ᠋αᇟࡰзΞค

௲ᏢၸำǴሡଯޑ୏ࡓаަᡏ܌మཱᡏ཮Ƕݤ

ၮҔΠӈ᝻زගҢǶҁࣴޑ٩ᒘԴৣख़ፄޑࡋ

᝺ӣ㎸Ǵගрᆶ౜Ԗ Kinect௲Ꮲ೬ᡏ่ӝࡓޑ

୏௲Ꮲᇶڀ: 
(1) аϩթӧيᡏޑคጕ༾ࠠਁ୏ᏔǴଛӝᜩ

 ୏բЇᏤόӕ೽Տަᡏ୏բǶࡓ
(2) аϩթӧيᡏڬൎޑ਻ࢬቔαǴ٬Ҕޜ਻

ᓸᕭᐒམଛ኷ԔϐਔׇǴа਻ࢬᏤЇަᡏ

୏բǶ 
(3) ᙖҗᔕΓኳࠠև౜рيᡏ࠮ᄊǴа᝻ᄗБ

Ԅᇡ᛽ަᡏ୏բǶ 
১ܭǴёᔈҔڀᇶޕᙁܰ᝻᝺གޑ೛ी܌

ຎަูٽᡏࡓ୏௲ᏢύǴफ़ե௲Ꮲࢲ୏֚ޑ

ᜤǶ 
 

2. Ў᝘௖૸Ў᝘௖૸Ў᝘௖૸Ў᝘௖૸ 
 
ຎምᏢғӧࡓ୏Ꮲಞޑനε֚ᘋǴࢂคݤ

ᢀჸኳүԴৣޑ୏բǶҁࣴزଞჹຎምᏢғǴ

ගр᝻᝺གࡓޕ୏௲ᏢᇶڀǴ෧ϿኳүᏢಞ୏

բޑምᛖǶᆸᗂޑќ΋ঁࢂࡋفԾၲ߄ךǶȨബ

೷܄ᆸᗂࢂ΋ᅿ৖౜ϣӧࡘགྷᆶ௃གيޑᡏ

ୢ،Ԅձமፓബ೷Κǵှ׎ޑ୏Ƕ೭ᅿ᛬ೌࢲ

ᚒаϷၲ߄གྷݤᆶ௃ག[1]ȩǶමྷൟ[2]ම࿶่

ӝᖥ௽ԄፐำǴᔅշຎምᏢғᏢಞബ೷܄ᆸ

ᗂǴ੝ձ๱ख़ܭຎምᏢูيᡏ࿶ᡍޑᇡޕǶҁ

ǴନΑኳүᏢಞ୏ڀᇶޕ᝻᝺གޑගрزࣴ

բǴҭૈ྽଺ගҢᆶᐟวബ೷ަ܄ᡏ୏բޑЋ

 Ƕࢤ
ަᡏ୏բၯᔍሡाᡣ٬Ҕ׫ޣΕ

(engagement)ǴSweetser [3]මගрΑቹៜӢન:
ሡाԖਡЈ(concentration)ϡનǵԖࡷᏯޑ܄ԋ

ϩǵૈ٩٬ҔૈޣΚፓ᏾ރᄊǵૈගٮջਔޑ

ӣ㎸ǴᅰёૈޑуΕӕᏆϕ୏Ǵωૈගଯၸำ
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Ξό཮܄ᏯࡷԖڀਅǴ৾ޑ৹གǶૈ፾྽഻ޑ

ၸ֚ܭᜤǴωૈගޑុ࡭ٮ፪ښǶၯᔍϐ܌а

ૈ֎ЇୖูٽᆶǴӧځܭၸำύޑ፪ښǵཥ

೛ीѸ໪๱ࢂࡋΕ׫Ƕගଯ܄ǵϷόёႣෳڻ

Κޑ೽ҽǴ߈ԃٰ೚ӭԋфޑ௃ნԄϕ୏Ꮲಞ

ၯᔍ೏ว৖рٰǴᙖҗ௶ޑ܄٣௃ნ٣ࡺᡣᏢ

ูᑼΕၯᔍϣǶӵ݀ૈӧᡏགӣ㎸ᆶ௲Ꮲ೬ᡏ

ૈЍජံىӃϺલϿޑຎ᝺ӣ㎸Ǵ೭٤ၯᔍ൩

ёૈ೏ຎΚምᛖ٬܌ูٽҔǶ 
ަᡏ୏բၯᔍҭම٬Ҕܭൺ଼ሦୱǴٯӵ: 

ඓޑࡋᐒૈǵගଯѳᑽޑᡏཞ໾يൺࡠշڐ

௓ǶӢࣁӧৎύջё຾Չࢲ୏ǴૈԖਏफ़եᙴ

ᕍԋҁǴ෧Ͽ஑཰ൺ଼ৣ׫ޑΕਔ໔ǶMorelli 
[4] ӧ2010ԃว౜ຎምޣၮ୏ਔሡाࡐӭޑᏤ

ЇǴᏼЈڙ໾Ψ܂ձΓޑᜁઢǹӴஒ౜Ԗߥޑ

សౚަᡏ୏բၯᔍǴуΕਁ୏ᆶᖂॣගҢǴள

ǶMorelliۓޭޑޣຎምډ ᆶ Yuan[5]ҭමճҔ

Wii ᆛౚ/ӓдၯᔍǴуΕਁ୏ӣ㎸ǵᖂॣගޑ

ҢǴдॺว౜ᆕӝ٬Ҕਁ୏ᆶᖂॣගҢਔǴຎ

ም഻ޣ৹གᆶᅈཀࡋ೿ܴᡉගଯǶ 
᝻᝺ᐒڋᆙஏޑೱ่ၮ୏ޕ᝺ᆶ᝻᝺ག

ᘋ୏ޑᡏӚ೽ՏǴλԿЛᎳيܭǶ᝻᝺ၹթڙ

εԿܭ᙮༸ޑᓸΚǴૈև౜рྕࡋǵ׷፦ǵᓸ

Κǵࢋ೬ྖᑨǵࠠᄊኬԄǵޜ໔ϩթ฻ӭᅿག

ख़ޑޕᇡࢂǴΨ۔ᓬ༈གޑޣຎምࢂǶ᝻᝺ڙ

ाБԄǶऍ୯᠊ΓύѧࣴزଣճҔႝηԄ᝻

᝺ǵਁ୏Ԅ᝻᝺ǵ໣ύࠠޑҜጥགᔈᏔǴ೸ၸ

Ҝጥག᝺໺ၲαᇟૻ৲ǶᏢޣ Lowenstein (1996)
ኩޑଯᓎ౗کว౜ǴЃሸѭλᡏૈӣᔈύزࣴ

ਔڈᐟǴՠჹեᓎ౗௵ག܄ၨৡǶ 
྽ຎ᝺჆ЮਔǴ᝻᝺ᆶ᠋᝺ёаϩᏼ೽ϩ

фૈǶᏢޣමࣴزҔਁ୏ம܈ࡋᓎ౗߄Ңࡋߏ

(Sarah, 2007)ǴᡉҢрૻ৲ૈ೏፾྽ޑᙯ᝿Ƕ᝻

᝺Ψ೏ၮҔܭ௓ڋᆶᒡΕǴٯӵ྽ᇸࡪ܈ܡᓸ

ႝηᚲނਔǴдૈ଺р࣬ჹᔈޑӣ㎸Ƕ᝻᝺ό

໻ёҔަܭᡏ୏բޑගҢǴдΨёаԋࣁ୏բ

ֹԋޑࡕӣ㎸ǶYim [7]ว౜྽୏բϐࡕǴၮҔ

᝻᝺ӣ㎸ܴᡉගଯΑ٬Ҕ഻ޑޣ৹གᆶୖᆶ

 Ƕࡋ
༾೬Ϧљܭ 2010ԃ௢рڀԖيᡏ࠮ᄊག

ޑΚૈޕ KinectǴѬௗӝΑ RGB࣬ᐒᆶआѦ

Ӏႜ৔ుࡋགᔈᏔǴૈගࣁࡋ݋ှٮ 640×480
يᑔᒧёаղ᠐рࡋၗૻǶ೸ၸుࡋ໔ుޜޑ

ᡏ࠮༈Ǵ٠җس಍ࡌᄬрԖ 15ঁ௓ڋᗺޑΓ

ᡏମࢎ(skeleton)ኳࠠ[8]ǶKinect ҭૈ೸ၸགᔈ

يᡏҁيзǴԜਔࡰ಍วрᏹբسᄊჹ࠮ᡏي

ջૈԋࣁ௓ڋᏔǶ 
ၮҔ Kinectيᡏ࠮ᄊགૈޕΚǴ೚ӭަᡏ

୏բၯᔍ೏໒วрٰǶٯӵ Dance Central 
(2010)ǵNickelodeon Dance [9]ǶӧᆸԔ຾Չ

ύǴᑻჿନΑᡉҢрᡂϯޑᆸ؁ϐѦǴᗋ཮ᑔ

ᒧрᜢᗖׇӈ୏բǴගҢջஒ຾Չ࠮ޑᄊᡂ

ϯǶᑻჿޑќ΋ୁ཮ᡉҢ٬Ҕޣև౜يޑᡏ࠮

ᄊǴ྽གيޑޕᡏ࠮ᄊᆶᜢᗖ୏բ΋ठਔǴس

಍཮ᡉҢளϩǴ๏ϒуϩᢌऍǶᡂϯޑᆸ؁Ψ

ёа೸ၸࡰှܨзǴஒᆸ؁ϩှࣁΟԿѤঁ࠮

༈Ǵ྽୏բᙁൂϯࡕǴ൩ૈ೴΋ᔠਡԾρ࠮ޑ

༈٠ୖྣᜢᗖ୏բޑගҢٰፓ᏾Ƕ 
ᔈޑΚǴҭЇวΑ೚ӭཥૈޕᄊག࠮ᡏي

ҔǶٯӵ Stefano [10]ගрΑኳү੿Γ୏բޑᐒ

ᏔΓǶճҔ Kinect ܌ள٬ޑډҔޣ NITE ମࢎ

ኳࠠǴ໺ᒡډΓࠠᐒᏔΓޑ௓ڋᏔǴ೸ၸ০኱

ᙯඤǴ௢୏ NaoΓࠠᐒᏔΓǴፄᇙрচٰޑ୏

բǶBruccia [11]Ҕᜪ՟ޑচ౛ǴᙯҔܭғౢᐒ

ᏔΓޑЋᖉ௓ڋǶӧຎΚምᛖғࢲၮҔБय़Ǵ

ကεճᏢޣஒుࡋགᔈᏔᙯҔܭምᛖނୀ

ෳǴว৖рޓΓՉوᗉምس಍ǶၮҔޜ໔ుࡋ

གޕǵՉوୀෳǴ೸ၸඵችࠠЋᐒаᇟॣ଺ም

ᛖނ଑ᗉගҢǶӧࡓ୏Ꮲಞޑ௲ڀၮҔБय़Ǵ

Ҭ೯εᏢҭම[12]ගр୏ᄊϕ୏ᐒᏔΓ௲سػ

಍ǴҔᐒᏔΓፄᇙԾഈੱᏢูޑ୏բǴЇวԾ

ഈੱᏢูࢲޑ୏୏ᐒǶ 
ᐒᏔΓፄᇙ࠮ᄊزࣴޑᗨฅࡐӭǴՠࢂԋ

фޑኳү୏բϝฅό৒ܰǶӢࣁΓᡏޑԾҗࡋ

ᇻଯܭΓࠠᐒᏔΓᜢ࿯ኧҞǴମࢎኳࠠගޑٮ

໻ࢂΓᡏ০኱Ǵፄᚇᡂϯޑᆸ؁཮೷ԋΓᡏ০

኱ीᆉၸำޑᇤৡಕᑈǶԵໆຎምޣΓኧԖ

ज़Ǵౢ཰คݤଞჹ੝ਸ௼ဂᇙբس಍ǴӢԜ೛

ीਔሡૈ୼ᅰໆճҔ౜ԖౢࠔǴ೸ၸ᏾ӝᆶᙯ

Ҕωૈफ़եሽՏǴပჴܭ௲ػᔈҔǶ 
 

3 ೛ीำׇ೛ीำׇ೛ीำׇ೛ीำׇ 
 
3.1 ؁ᡯ؁ᡯ؁ᡯ؁ᡯ 

२Ӄຑ՗Ӛᅿ᝻᝺གޕ੝ՅǴᢀჸёૈޑ

ᔈҔБԄᆶज़ڋǴගр೛ीᄬགྷǶځԛᇙբౢ

ௗޑޣфૈচࠠǴ೸ၸ౜൑ෳ၂ǴΑှ٬Ҕࠔ

ԵᆶჴሞࡘԛځΚǶૈڙ Kinectౢࠔམଛኳ

ԄǴ࿶җჴᡍຑ՗ᔈҔޑज़ڋǹפ٠൨ёڗள

߾եሽՏ႟ҹǴӧԖज़Ⴃᆉᆶᡏᑈλࠠϯচޑ

ύǴගр೛ीБਢǶ೛ीำׇӵკ ځҢǴ܌1

ύബཥኳԄЬाୖࢂԵЇҔ IDEOϦљ೛ीࢬ

ำǴ٠ᇶаബཥݤמǶ 
 
IDEOᐱ੝ޑബཥБݤǴࢂ୷ܭΠӈ൳ঁ

؁ᡯǴԋфޑᜢᗖࣣӧ؂΋؁ᡯύѸ໪ඓඝޑ



୏բ[13]: 
(1) ᇡమ࠼ЊǵೌמаϷୢᚒҁޑيज़ڋǶ 
(2) ᢀჸΓॺޑჴሞғݩރࢲǴפ٠рЇว೭

 চӢǶޑݩރ٤
 ወӧҔЊϒаຎ᝺ϯǶޑࠔౢکۺཷע (3)
(4) อਔ໔ϣόᘐख़ፄຑ՗ׯک຾চࠠǶ 
 

ၸำύ๓Ҕޜ໔૶ᏫޑΚໆǴஒᗺη૶ᒵ

ӧ݈य़ǶႴᓰஒ࣬ᜢܿޑՋᇆᛥᘍӧ΋ଆǹځ

ԛᅰໆஒཷۺ೸ၸᛤკ܈ᇙբᙁൂڀຝϯኳ

ࠠǴᙖҗၠሦୱ᏾ӝၲԋ೛ीҞ኱Ƕ 
ബཀޑ߾ݤЬाϣ఼ǴࢂᔈҔȨϸӛȩȨᙯ

౽ȩȨಔӝȩȨۯ՜ȩȨ෧Ͽȩ฻ЋݤǴԾ౜Ԗ

೛ीǶ྽ϸᙟၮҔȨϸۺཷޑҹǴ௢ᄽрཥނޑ

ӛȩȨᙯ౽ȩȨಔӝȩȨۯ՜ȩȨ෧Ͽȩ฻Ћݤ൩

ёаᕇठཥۺཷޑǶٯӵஒ᎜୏ᏔٵᔎБԄ

ȨϸӛȩޔௗܫΕα೓ǹȨᙯ౽ȩ਻ޑࢬБՏ

ۯගҢǹȨޑҢǹȨಔӝȩόӕ᝻གࡰ࿯ࠩࣁҢࡰ

՜ȩ౜Ԗ௲ᏢБԄ฻ЋݤǹȨ෧Ͽȩࣽޑמፄ

ᚇࡋ฻Ǵܭᇶڀ೛ीϐύǶ 
೛ीБݤᆶࢬำǴϩॊܭΠǶ 

 

 
 

კკკკ 1 ೛ीБݤᆶࢬำ೛ीБݤᆶࢬำ೛ीБݤᆶࢬำ೛ीБݤᆶࢬำ 
 

ᆶЬाϣݤמޑ߾ݤϟಏബཀࢤ໘߻

఼ǶӧᏢಞϐࡕ჋၂ᖐрᔈҔჴٯǴаว౜ό

ӕ௃ნᔈҔϐёૈǶಃΒ໘ࣁࢤ IDEOਢࣴٯ

૸Ǵ೛ीբۺཷࠔ૸ፕǹᇶаऍ୯ ABC ቶኞ

Ϧљ౜൑ཥᆪ௦ೖЋ௢ًؼׯޑၸำǴх֖Ϧ

љϣ೽ԋ঩૸ፕᆶวགྷǵᡍ᛾ᆶᇙբޑၸำǶ

೸ၸਢٯǴᡏᡍၠځሦୱ೛ीၸำǴ஥୏ԋ঩

ୖᆶޑ዗၈ϷᐟวബཀወૈǶಃΟ໘ࣁࢤჴբ

໘ࢤǴёϩ߻ࣁǵύǵࡕΟ؁ᡯǴࢂࢤ߻Αှ

ሡ؃ǵ،ۓБӛǶύ߾ࢤ೸ၸဂᡏᐟᕏᔈҔബ

ཥ߾ݤǴஒࡘԵ܎ᚆրΓޑಞᄍሦୱǴԜਔ೛

ीϐཷۺளаੌ౜Ƕ߾ࢤࡕჹ੝ۓ೛ीୖኧǴ

 เǶှޑрӝ౛פ
 

3.2 ᡏགϕ୏མଛᡏགϕ୏མଛᡏགϕ୏མଛᡏགϕ୏མଛББББԄԄԄԄ 
 

Ӛᅿ᝻᝺གࣣޕԖёૈޑᔈҔБԄǴΨԖ

Ǵڀ୏௲ᏢᇶࡓǶҁڋ౛ୖኧϐज़ނᆶೌמځ

ᆶ౜ԖKinectަᡏᆸޕԵஒΠӈΟᅿ᝻᝺གࡘ

ᗂౢࠔ Nickelodeon Dance [9]མଛǶ 
(1) аϩթӧيᡏόӕՏ࿼ޑคጕ༾ࠠਁ୏

ᏔǴଛӝᜩࡓ୏բЇᏤόӕ೽Տަᡏ୏

բǶ 
(2) аϩթӧيᡏڬൎޑ਻ࢬቔαǴ٬Ҕޜ਻

ᓸᕭᐒམଛ኷ԔਔׇǴа਻ࢬᏤЇަᡏ୏

բǶ 
(3) ᙖҗ᝻ᄗᔕΓჴᡏኳࠠǴᇡ᛽٠Ꮲಞަᡏ

 ᄊǶ࠮
 
టᆶ౜Ԗ Kinect௲Ꮲ೬ᡏ่ӝǴሡाӃᘜ

યЬा೬ᡏϐϕ୏ϟय़Ƕа Nickelodeon Dance
ǹᆸԔ຾ՉਔǴᑻჿନΑᡉҢ୏ᄊᡂق಍Զس

ϯᆸ؁ϐѦǴᗋ཮ᑔᒧኧঁᜢᗖ୏բ(კ 2)Ǵׇ

ӈޑаკႽගҢջஒ຾Չ࠮ޑᄊᡂϯǶ୏բ

Ǵ࿶җࡕ Kinectᡏགӣ㎸Ǵᑻჿ཮ᡉҢр٬Ҕ

 ৡ౦ຑϩǶޑ໔ځᄊǴ٩Ᏽ࠮ޑޣ
 

 
 

კკკკ 2  Nickelodeon Dance ᑻჿᡉҢϐᡏᑻჿᡉҢϐᡏᑻჿᡉҢϐᡏᑻჿᡉҢϐᡏ

ག࠮༈ᆶᜢᗖ୏բག࠮༈ᆶᜢᗖ୏բག࠮༈ᆶᜢᗖ୏բག࠮༈ᆶᜢᗖ୏բ(Microsoft) 
 
ӵ݀ૈҔ᝻᝺ڗжຎ᝺ගҢǴ൩ૈᡣຎም

ғၮҔǶӃஒᆸ؁ϩှࣁΟԿѤঁᜢᗖ୏բǴ

ബཥݤמϣ఼ 

ബཥݤמ௢ᄽ 

ᢀჸᆶౢࠔගਢ 

ബཥၸำჴբ 

IDEO ኳԄ ബཥݤמ 

ӝ౛܄ຑ՗ (ࡕ) 

ဂᡏᐟᕏബࡘ(ύ) 

ว౜ୢᚒ (߻) 



ҔΓଽև౜рᜢᗖ୏բǶԴৣӆଛӝҔ౽୏਻

࠮ճҔਁ୏ᏔගҢ܈ගҢ୏բ೽ՏᆶБӛǴࢬ

༈ৡ౦ޑ೽ՏǴᏢғ൩ёᔠਡԾρ࠮ޑ༈٠೴

؁ፓ᏾Ƕ 
ฅࡕճҔ Kinect ёளډΓ࠮༈ޑମࢎኳ

ࠠǴךॺёаஒགيޑډޕᡏମࢎኳࠠޔௗӧ

ႝတύᆶ኱ྗ࠮ᄊКၨǶӵ݀س಍ૈӆаᇟॣ

ගҢрৡ౦നεޑ೽ՏǴ൩ૈԖਏޑ๏ϒຎም

 ӣ㎸Ƕޣ
ࢎΓᡏମޑғౢ܌OpenNI [14] ڗܜӵٯ

০኱Ǵ࿶ၸ҅ೕϯीᆉڗளаيᡏ᙮༸ࣁচᗺ

০ޑ༈ኬҁКჹӚᜢ࿯࠮০኱Ƕӆᆶᜢᗖޑ

኱Ǵीᆉኻ൳ٚளຯᚆǶѝሡஒৡຯനεيޑ

ᡏ೽ՏפрǴ൩ૈᏵаፓ᏾࠮ᄊǴ෧Ͽ୺Չޑ

֚ᜤǶ 
კ ᆶޕΟᅿ᝻᝺གࣁҢǴ܌3 Kinectౢࠔ

ёૈޑམଛБԄǶோǴ౜Ϟ Kinectౢ٠ࠔ҂໒

མଛᏢಞኳԄ[15]ǴޑϣዸǴ໻ගр၀೽ҽܫ
ԵǶ㵝ΑᡣᏢਠԴৣૈ୼໩ճୖޑ҂ٰว৖ٮ

ᔈҔǴኳԄύ᝻᝺ගҢ႟ҹᒧڗǴΨࢂᅰໆа

৒ܰڗளޑեሽՏಔҹǵόሡ੝ೌמۓङඳૈ

೛٬ۓҔࣁচ[16]߾Ƕ 
 

 
 

კკკკ 3 Οᅿ᝻᝺གޕᆶΟᅿ᝻᝺གޕᆶΟᅿ᝻᝺གޕᆶΟᅿ᝻᝺གޕᆶ Kinect མଛБԄམଛБԄམଛБԄམଛБԄ 
 

4 ᙁܰ᝻᝺གޕಔҹ௲ᏢᔈҔᙁܰ᝻᝺གޕಔҹ௲ᏢᔈҔᙁܰ᝻᝺གޕಔҹ௲ᏢᔈҔᙁܰ᝻᝺གޕಔҹ௲ᏢᔈҔ 
 

 ಔԋಔԋಔԋಔԋڀ୏௲Ꮲᇶࡓڀ୏௲Ꮲᇶࡓڀ୏௲Ꮲᇶࡓڀ୏௲Ꮲᇶࡓ 4.1
᝻᝺ගҢ႟ҹᒧڗύǴҔਫ΢ࠠޜᓸᐒග

ёҔऍπቔڋឫ஥ǹр਻௓ܭߡ਻Ǵޜᓸᕭٮ

฽ᓐǹམଛЋ୏ޑคጕਁ୏ᏔǴ௓ਁڋ୏ࠠ

ᄊǶΓ׎ᐒᏔΓᗨฅૈၲ߄όӕޑ୏բǴՠࢂ

᝻ᄗਔ཮υᘋ౜Ԗ୏բǶӧ࿶຤ᓸᕭԵໆΠǴ

౜ׇ߄ΓᡏЕଽǴϩձޑаᒧҔӭኧঁᓉᄊ܌

ӈޑᜢᗖ୏բǶ 
ޑ୏բޣցૈᔅշ১ຎࢂڀ୏௲Ꮲᇶࡓ

Ꮲಞ?— ࢂӸӧךॺЈύ೚ΦୢޑᚒǶךॺа

Οᅿ᝻᝺གޕᆶ KinectౢࠔམଛǴቚуຎምғ

ѠύѱܭᏢಞ୏ᐒǵ෧ϿԴৣ௲ᏢॄᏼǶ٠ޑ

ਠ຾ՉΑΟԛჴᡍ௲ᏢǶަᡏ୏բ௲Ꮲޓܴඁ

຾ՉБԄǴӵᢀჸ߄ ҢǶ२Ӄᒧр୚୚໗܌ 1

தҔ୷ҁ୏բޑ೽ϩࢤပǴӆϩࢤᏢಞ൳ᅿ୷

ҁ୏բǶ 
ǵࢬᄊኳᔕǴ਻࠮х֖Γଽڀ୏௲Ꮲᇶࡓ

ਁ୏ගҢǶᏔ׷೿ᒧԾѱय़΢ёᖼளޑ୘ࠔ(კ
4)Ǵೕ਱ࣁǺ 

(1) Γଽ×3ǴЕᇙ 35×7×3cmǴൂሽ(NT) 
200ϡǶ 

(2) ਻ࢬ: ᓉॣԄޜᓸᐒ 
30×30×10cmǴൂሽ 3000ϡǹऍπቔ

฽ 19×10×3ʡǴൂሽ 1000ϡǶ 
(3) ਁ୏Ꮤ: ёᇿ௓ਁ୏Ꮤ×1Ǵ

8.0×3.2×1.9ʡǴൂሽ 490ϡǶख़ໆ

30gǴคጕ໺ᒡຯᚆࣁ 4ϦЁǶ 
 

 
 

კკკკ 4  ᇶշჴᡍᏔ׷ᇶշჴᡍᏔ׷ᇶշჴᡍᏔ׷ᇶշჴᡍᏔ׷(KinectǵǵǵǵΓଽΓଽΓଽΓଽǵǵǵǵᇿ௓ᇿ௓ᇿ௓ᇿ௓

ਁ୏Ꮤਁ୏Ꮤਁ୏Ꮤਁ୏ᏔǵǵǵǵᓉॣޜᓸᐒᓉॣޜᓸᐒᓉॣޜᓸᐒᓉॣޜᓸᐒǵǵǵǵऍπऍπऍπऍπҔҔҔҔቔ฽ቔ฽ቔ฽ቔ฽) 
 
4.2 ১ຎᏢғჴᡍ১ຎᏢғჴᡍ১ຎᏢғჴᡍ১ຎᏢғჴᡍ 

 
ਠϞԃԋҥΑ୚୚໗Ǵ૽ግΑΖঁޓܴඁ

ДϐࡕǴಖୖܭуΑϞԃύ೽Ӧ୔ަᡏምᛖ୚

୚໗ᝡᖻǶୖᖻ໗ҴύѝԖඁܴࢂຎምᏢғǴ

дॺӧᏢಞ୚୚໗୏բޑၸำύᐕᅰᖑٌǴࣗ

ԿԴৣ೿මགྷाܫకǶ 
҅Ўࢂ΋ঁຎ᠋ᚈም࠸ޑη[17]Ǵӧግಞ

ύ࿘ډ೚ӭᜤᚒǶӧᏢಞ୏բਔ۳۳ሡाঁٿ

ԴৣǴ΋ঁҢጄ୏բǴ΋ঁ஥ሦ᝻ᄗيᡏ࠮༈

Ϸ୏բǶ࿶җӭԛግಞᆶঅ҅Ǵωૈ৖౜р୏

բǶᑫ๓ࢂӄޓғǴӧ୚୚໗ࢂ྽λ໗ޑ௨

ᓐǴӵՖوՏǵӧՖೀଶЗǵՖਔ໒ۈ୏բǴ

೿཮ቹៜځд໗϶Ƕᑫ๓يଯऊ 160ϦϩǴጣ

ᇂමڙཞǴ܌аوၡਔౣᡉའᘍǶՠ؂ຼࢂ΋

୚୚໗௨ግፐำǴᗨฅाख़ፄግಞ୏բǴՠޑ

Ǵᑫ๓៛рΑଯࡕᄽрϐޑдό༮ྠǶԋфࢂ

ᑫޑઢ৒Ƕ 



ӧඁܴޓਠ຾ՉΟԛჴᡍ௲Ꮲǹ२Ӄϩှ

рόӕޑᜢᗖ୏բϡનǴᇙբᢀჸໆ߄)߄
1 )Ƕ؂ԛޑ௲ᏢύǴ٩ᏵࡰзගҢᏤЇǴ٠຾

ՉइᒵǶ૟ஒ௲Ꮲ؁ᡯᆶว౜௶ॊܭΠǶ 
 
 
߄߄߄߄ 1 ަᡏࡓ୏ᢀჸަ߄ᡏࡓ୏ᢀჸަ߄ᡏࡓ୏ᢀჸަ߄ᡏࡓ୏ᢀჸ߄ 

 

 
 
  ಃ΋ԛޑෳ၂ύǴ؂ঁΓਔ໔ࣁ 30ϩ

ដǴ຾Չ 4ঁ୏բࢤပǶ؁ᡯӵΠǺ 
(1) ϟಏӧԜࢤပޑ௃ნǶ 
(2) ஒ௃ნύঁٿޑЬा࠮ᄊǴаΓଽև

౜Ƕ 
᝻ᄗΓଽูޓ (3) A ϐࡕǴև౜р၀࠮

ᄊ AǴԴৣ٩ᏵኳүዴჴࡋຑϩǶ 
(4) ᝩុ᝻ᄗΓଽ B ϐࡕǴև౜р၀࠮

ᄊǴຑϩ٠๏ϒ҅ޟǶ 
࠮ԛ٩Ᏽ௃ნǴஒ୏բೱೣǴᢀჸځ (5)

ᄊᙯϯ A→B ၸำࢂց໩ᄣǻ 
(6) ᢀჸ֚ᜤᗺǴ٩ᏵЬा୏բ੝ቻǴу

Ε਻ࢬගҢǴ૶ᒵׯ๓ݩރǶ 
(7) ٩Ᏽᢀჸৡ౦ޑ୏բԛ੝ቻǴӆуΕ

਻ࢬගҢ٠૶ᒵׯ๓ݩރǶ 
(8) Ҕਁ୏ගҢǴගϲ୏բЬ੝ቻޑዴჴ

 Ƕࡋ
(9) Ҕਁ୏ගҢ୏բ੝ቻޑਔ໔Ƕ 

 
аΠஒಃ΋ԛᢀჸว౜Ǵа፦ϯБԄ຾Չ

ᇥܴǶ 
୏բ 1  Fly ०๔Ǻ 
གྷႽԴᡳӧޜύዬ௽Ǵ९ᕒӦय़ޑ௃ნǶ

୏բЬ੝ቻࢂǺѰ៻ 4ԛǴᚈᖉѳᖐǵيᡏև

ѓ΢ѰΠޑ໼௹ǹௗ๱ѓ៻ 4ԛǴᚈᖉࢂ߾և

Ѱ΢ѓΠޑ໼௹Ƕ୏բԛ੝ቻӧᚈᆲጣᇂೀࢂ

༾៻๱Ǵ٩Ᏽ०๔ࡓޑ୏Զ΢Π౽୏Ƕךॺவ

௲Ꮲύว౜: 
ᄊǹՠ࠮Ǵᗨૈኳү၀ࡕ᝻ᄗΓଽϐูޓ (1)

௹໼ࢂᡏᔈ၀يӵٯததόૈዴჴǶࢂ

߾౜рٰ߄ǹՠޑ༾៻ࢂǵᚈᆲጣᇂೀޑ

۳۳཮ࢂᚈᆲጣᇂޔҥǵЋᖉև౜Нѳǵ

 ΢ඦǶޑό΋ٯК܈
(2) Ԝਔ཮ӆԛ௶ॊ࠮ᄊ௃ნǴٯӵགྷႽԴᡳ

ӧޜύዬ௽ޑ௃ნǴӆҗԴৣᔅԆፓ᏾Ƕ 
ׯᄊΨ཮࠮يǴΓଽҁࡕ᝻ᄗΓଽϐูޓ (3)

ᡂୃ౽(კ 5)Ƕ 
 

 
 

კკკკ 5 ᝻ᄗΓଽ᝻ᄗΓଽ᝻ᄗΓଽ᝻ᄗΓଽ 
 

(4) ྽᝻ᄗঁٿΓଽϐࡕǴ࠮ᄊᙯϯҗ A ډ B
࠮ᓉᄊࢂ᝻ᄗࣁၸำ೯தό໩ᄣǶӢޑ

༈Ǵۘሡा٩གྷႽකΕ୏ᄊ୏բǶ 
(5) ୏բЬ੝ቻࢂЋ೽໼௹ǴуΕ਻ޑࢬග

ҢǴࢂҔ௹ჹفጕޑ਻ࢬவ҅य़ቔӛڙෳ

 ໔ࠠᄊǶޜڙǹᡣᏢғགޣ
(6) ӧ०๔ޑ 4ԛ୏բύǴϩձр౜ 4ԛჹف

਻ࢬǶԜਔ਻ૈࢬӧޜ໔БՏǵ࿯ࠩ΢Ї

ᏤǴูޓӧ࿯ࠩᆶ࠮ᄊև౜ޑዴჴࡋ೿Ԗ

ܴᡉׯ๓(კ 6)Ƕ 
(7) ਁ୏ගҢ߾Ҕܭ 4ԛࡓ୏ϐࡕǴᙯඤࣁќ

΋Бӛ໼௹ਔǴբࣁЬ୏բ໘ࢤᙯᡂޑග

ҢǶ 
 



 
 

კკკკ 6 ਻ࢬගҢ਻ࢬගҢ਻ࢬගҢ਻ࢬගҢ 
 

୏բ 2 ೉ᇍ௖ၡǺ 
௃ნࢂ೉ᇍӧ૛ᘀၢ៌๱פ१ނǵ௖ၡǵ

ᗉ໒ምᛖޑ୏բǶ୏բЬ੝ቻࢂǺᚈЋѳԔܭ

ᚈᆲጣᇂࢂǴᚈᆲӕ؁ၢ៌Ƕ୏բԛ੝ቻ߻ૅ

ೀࢂ៻Ԕ๱Ǵ٩ᏵԴৣᒿᐒࡰрޑБՏԶၢ៌

౽୏Ƕךॺவ௲Ꮲύว౜: 
(1) ᝻ᄗΓଽᔅշᡏ཮ᚈЋӛ߻៻Ԕ࠮ޑᄊ

AǴՠࢂၢ៌ֹ౥ਔ᙮༸՜࠮ޑޔᄊ BǴ
ၨ৒ܰᆶҥ҅࠮ᄊషౄǹ྽Ξӣ࠮ډᄊ A
ਔத཮۹ౣᚈᆲጣᇂࢂ៻Ԕޑ੝ቻǶ 

ᄊᙯϯҗ࠮ (2) A ډ B ၸำᖄགྷό໩ᄣǴޑ

೭ਔϝሡᙖҗαᇟගҢѐᕕှǶ 
(3) ྽ԴৣࡰрБՏԶᏢูၢ៌౽୏ਔǴ཮Ԗ

ܴᡉۯᒨǶځύ΋ՏຎӭምғǴрܭჹᕉ

ნޑғ౧ǴόᜫཀၢᚆচӦǴ཮ុ࡭ӧচ

Ӧၢ୏Ƕ 
(4) уΕ਻ࢬගҢࡕǴԴৣҔ਻ቔ۳Π΋ঁၢ

៌ᗺޑՏ࿼ǴᏢғ೿ૈమཱᒣձр၀Б

ՏǴֹԋۓБՏၢ៌ǶӢࣁ਻ࢂࢬӧޜ

໔ǵ࿯ࠩբЇᏤǴ܌аӧ࿯ࠩᆶՏ࿼ղᘐ

΢೿Ԗܴᡉׯޑ๓Ƕ 
 

୏բ 3 ๤ܫǺ 
௃ნֹࢂԋ΋ҹޑࡕ٣៿ڥǼ୏բࢂӃ

ډǴ྽ਔ໔ܡᡏΟي༾୏ဌᆶܡҥǴ٩࿯ޔ

ਔǴᚈЋဌ՜৖஭໒Ǵ٠ᆢ࡭΋ࡕܡӣൺচ

ՏǶךॺவ௲Ꮲύว౜: 
(1) ๤ܫ୏բࢂεަᡏၮ୏Ǵՠޓғӧ᝻ᄗΓ

ଽኳү၀࠮ᄊਔǴ߄౜рޑ൯ࡋ೯தୃ

১ǹٯӵᚈЋᆶᆲᔈ၀ࢂ Ѧ՜Ǵޑفࡋ45

ՠ߄ࢂ౜рٰࢂ߾ၨλޑࡋف୏բǶԜਔ

ሡाԴৣӆࡋගҢѐፓ᏾Ƕ 
ᄊᙯϯҗ࠮ (2) A ډ B ၸำό໩ᄣǴЬӢޑ

Ǵ٩Ᏽ୏ݩރ๓ԜׯΑࣁፓǶڐ࿯ࠩόࢂ

բ࿯ܡ੝ቻǴуΕ਻ࢬගҢǶӃԖ 3Π༾

λޑ਻ࢬǴಃ 4Πࢂ߾уޑߏε਻ࢬǴж

 Ƕܫញޑࡕࡑ๱ᑈᆽ฻߄
(3) уΕ਻ࢬගҢࡕǴูޓӧ࿯ࠩ΢Ԗܴᡉׯ

๓ǶԜೀޑ਻߄ࢬ౜٠ޑόࢂӧޜ໔ǵ܈

ঁձيᡏ೽ՏޑЇᏤǴԶࢂ΋ᅿཀნᆶ࿯

 ཀຝǶޑև౜୏բࢬᏤЇǶҔ਻ޑࠩ
 
ᕴ่ಃ΋ԛޑჴᡍ௲ᏢǺูޓ᝻ᄗΓଽϐ

࠮ᡂǴᗨૈኳү၀ׯᄊΨ཮࠮يǴΓଽҁࡕ

ᄊǹՠࢂதόዴჴǶࢂܭӧಃΒԛჴᡍ௲Ꮲ

ਔǴׯᡂ௲ᏢБԄࣁǺ 
(1) ԴৣӃઠӧูޓङय़аЋ஥ሦ࠮ᄊ AǴޓ

ู჋၂ҔΓଽ଺р၀࠮ᄊ A Ƕ 
(2) ଺ֹϐࡕǴԾρӆև౜р၀࠮ᄊ AǴ٩Ᏽ

ኳүዴჴࡋຑϩǶ 
(3) ӕኬֹԋ࠮ᄊ BǶ 
ஒูޓङय़ǴаЋ஥ሦูޓԛԴৣઠӧځ (4)

୏բೱೣ(A→B)Ƕ 
ᄊᙯϯၸำǴԴৣ٩Ᏽ୏բ੝ቻуΕ਻࠮ (5)

ࢬᡏև౜Ԗৡ౦ਔǴҔ਻ي྽܈ගҢǶࢬ

ගҢ၀೽Տ܈੝ޑۓ౽୏БӛǶ 
(6) Ҕਁ୏ගҢЬࢤပޑᡂϯਔᐒǶ 
 

ಃΒԛׯᡂ௲ᏢБԄࡕǴว౜ูޓ᝻ᄗΓ

ଽਔǴ࠮ᄊׯᡂ៝ޑቾ෧ϿΑǶԴৣӃаЋ஥

ሦ࠮ᄊǴูޓԾρᒿջሡҔΓଽ଺р၀࠮ᄊǴ

ӢԜߚதλЈǶ࿶ᐕΑيᡏ୏բǵӣᏫаϷҔ

Ћჴ፬ޑำׇǴуుΑަᡏ࠮ᄊޑ૶ᏫǶԜਔ

ቚуΑᏢғୖޑᆶགǴдॺόѝࢂ೏୏ޑኳ

үǴΨԖيЈ׫ޑΕǶаΠϩձ൩ಃΒԛว

౜Ǵ຾Չ፦ϯᇥܴǺ 
୏բ 1  Fly ०๔Ǻ 
ௗԏ୏բЇᏤࡕǴૈูޓҔΓଽፄᇙ၀࠮

ᄊǹϐࡕҭૈኳүр࠮ᄊǴՠᗋࢂԖ೽ϩୃৡǶ 
Ǵ΋Տ১ຎғޑ௹໼ࢂᄊᔈ၀࠮ᡏيӵٯ

ЋޑஒΓଽ߾ғޓНѳǹќ΋Տࢂ߾౜рٰ߄



՜৖ӛ߻Ƕᗨฅҁ߄ૈي౜рЬा୏բǴՠࢂ

Γଽޑ৖Ңࠅόֹ᏾ǴϝሡԴৣᔅԆፓ᏾(კ
7)ǶуΕ਻ࢬගҢޑ०๔୏բࡕǴูޓӧ࿯ࠩ

΢Ԗܴᡉׯ๓Ƕਁ୏ᏔΨҔܭЬा୏բޑϪඤ

ගҢǹӧѰ៻Ѥԛׯඤډѓ៻ޑਔ໔ᗺวрਁ

୏ǴԖշࡓܭ୏ਔ໔ዴჴޑࡋඓඝǶ 
 

 
 

კკკკ 7 ፄᇙ࠮ᄊፄᇙ࠮ᄊፄᇙ࠮ᄊፄᇙ࠮ᄊ 
 

୏բ 2 ೉ᇍ௖ၡǺ 
ૈ৖౜ΓଽᚈЋѳԔૅޑ߻୏բ੝ቻǴ٩

ᏵԴৣࡰҢচӦၢ៌ǶуΕ਻ࢬගҢࡕǴӧ࿯

ࠩᆶՏ࿼ᡂඤޑ௵௘ࡋ೿Ԗܴᡉׯ๓Ƕ 
਻ቔ۳Π΋ঁၢ៌ޑՏ࿼ਔǴૈమཱޑᒣ

ձрၢ៌ޑБՏǶ΋໒ۈਔև౜рޑѝࢂӛѰ

ӛޑǴς࿶ૈԾҗࡕᏯࡷӛѓǴ྽Դৣගр܈

 Б…և౜ӭᡂϯ౽୏Ƕࡕ௹ǵࡕǵ߻
୏բ 3 ๤ܫǺ 
ᄊਔǴ࠮εަᡏၮ୏ǴᗨฅӧፄᇙΓଽࢂ

ϝ১ǹᚈЋᆶᆲࡋ൯ޑ౜р߄ Ѧ՜Ǵޑࡋ45

Ԗਔև౜Αѳᖐ࠮ޑᄊǶ 
࿯ࠩڐፓ೽ϩǴ໒ۈਔ೽ϩڙෳޣᇤှΑ

୏բ׎ԄǴ؂΋ܡ೿ஒЋဌ஭໒Ǵ࠮ᄊᡉளғ

ฯǶ٩Ᏽ୏բ࿯ܡ੝ቻуΕ਻ࢬගҢǴӃࢂҔ

Οࢤ༾λޑ਻ࢬǴಃѤԛߏࢂ߾Զεޑ਻ࢬǹ

ว౜ڙෳޣӧ࿯ࠩᆶ୏բ൯ࡋǴςૈ߄౜рம

ᆶ১ޑᆒಒ୏բᡂϯǴᡉ౜р࿯ࠩڐፓ܄Ƕ 
໢ȑǴߓ୚୚໗ќ΋Տԋ঩Ȑޑਠޓܴඁ

ୖᆶΑಃΒԛޑෳ၂Ƕ໒ޑۈೖፋύǴගډΑ

୚୚໗ӧوՏǵ୏բਔ໔௓֚ޑڋᜤǶךࢂܭ

ॺஒਁ୏ᏔᔈҔӧ੝ձ୏բޑ᝻ว܈୏բϪ

ඤǴ྽Չ຾ύགਁډڙ୏ਔǴջଶЗՉ຾܈ᡂ

ඤБՏǶ 
ਁ୏Ꮤ٬ҔਔǴӃࢂ߻ଛᔎӧѤަ΢ǴԖ

ਔ཮Ԗ״ᑛགǹӢԶౢғ௨Ѿר܎܈ǶԜԛჴ

ᡍஒൂ΋ਁ୏ᏔܫΕᑿηα೓Ǵ٬ҔБԄ࣬྽

 ௗǴҭ҂วғ௨Ѿ౜ຝǶޔ
୚୚໗ޑќ΋Տຎ᠋ᚈምғǴӢֹࣁӄᏧ

ᙖ᝻᝺Ǵ߾ሡाঁձፓ᏾Ƕ௲ᏢύǴΓଽኳүǵ

ਁ୏ගҢޑҽໆ཮уख़Ǵ٬Ҕ਻ࢬගҢਔҭሡ

ᆶيᡏޔௗௗ᝻Ƕਁ୏ගҢ΢ሡाҔόӕ൯

ཀȐӵᅌቚǵᅌ֖ۓǴωૈև౜ᆶ໺ၲ੝ࡋ

১ȑǶ 
 

 
 

კკკკ 8 ১ຎғ٬Ҕᡏགϕ୏১ຎғ٬Ҕᡏགϕ୏১ຎғ٬Ҕᡏགϕ୏১ຎғ٬Ҕᡏགϕ୏ 
 
೸ၸಕᑈޑ୷ҁ୏բࢤပᄽግǴӧಃΟԛ

ჴᡍ௲ᏢਔǴךॺ٬Ҕᡏགϕ୏೬ᡏǶаᙁൂ

ԔҞǴଛӝޑ Nickelodeon Dance೬ᡏޑ௲ግኳ

Ԅ(coach mode)Ǵӧ໘ࢤ୏բᙯඤਔวрᇟॣ

ඪ჋၂Ǵ࿶җ߿ॺว౜೽ϩ১ຎғૈךҢǶࡰ

ϕ୏ளډ኷፪(კ 8)Ƕӧ೽ϩԔҞύǴ᠋ډዕಞ

ӵٯзȐࡰޑ Swim ෞݚȑǴдॺૈᖄགྷډϐ

୏բӑຝǴᗨฅၸำۘό໩ᄣǴՠςؒԖޑ߻

௨ѾགǶᗨฅӄޓғҗܭჹޜ໔ޑόዕ஼Ǵۘ

ሡ࡭ΦޑႴᓰᑼΕǹࡓ୏௲ᏢᇶૈڀЇวᏢಞ

୏ᐒլܺምᛖǴ෧ե௨ѾགǶ 
 
5 ่ᇟ่ᇟ่ᇟ่ᇟ 
 

ᙁܰࠠࡓูٽ୏ᏢಞኳಔǴёаᔈҔܭຎ

Κ܈Չ୏ምᛖูٽ௲ػϐύǶҁࣴزᗨฅаຎ

Κምᛖަูٽᡏࡓ୏ࣁЬᡏǴՠࢂᔈҔჹຝё

ᘉεډ੝ਸѴٽǵԴԃΓϐ଼நྣៈ฻य़ӛǶ 
όӕ᝻᝺གޕҭёམଛեሽ႟ҹ᏾ӝᡏ

གӣ㎸Ǵаӝ፾ೌמޑ(appropriate technology)
ჴ౜Ǵ೭ωૈշܭ௲ޑڀᔈҔᆶ௢৖Ƕࡓ୏௲

Ꮲᇶڀ೸ၸλࠠϯǵՉ୏ϯޑჴ౜ǴޓਠԴৣ

ୖᆶ௲Ꮲෳ၂ǴΨᑈཱུගрࡌ᝼ǹΨᇡӕࡓ୏

௲Ꮲᇶޑڀ೛ीᄬགྷǴ٠௢ᙚ๏ԋ঩Ƕ 



 
ठᖴठᖴठᖴठᖴ 
 ੝ձགᖴՉࡹଣ୯ৎࣽᏢہ঩཮ံշ஑
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