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ಃകಃകಃകಃക ीฝङඳᆶҞޑीฝङඳᆶҞޑीฝङඳᆶҞޑीฝङඳᆶҞޑ 

1-1 ीฝङඳीฝङඳीฝङඳीฝङඳ 

ᆵӦᕉნਸǴӦΓǴՠࢂѤय़ᕉੇǴܗੇࢩၗྍǵวੇࢩς

ࢩϐ،ЈǴੇࢩ҉ុวੇុҥ୯ǴࢩԃٰႴੇ߈۬ࡹᖿ༈Ǵޑ҂ٰࢂ

ᕉნᅱෳࣁ୯ৎੇޑ٣୍ࢩ୷ᘵǶύѧຝֽੇຝෳൔύЈςֹ߃ԋӄ

୯ੇຝᢀෳ୷ᘵࡌǴԵቾ҂ٰੇࢲ٣୍ࢩޑቚуǴԖੇࢩᢀෳೌמᅌค

 ǶೌמຝᢀෳੇޑගϲϷࣴวӃޑ҂ٰϐሡǴຝֽѸόᘐىᅈݤ

ੇय़॥ੁᢀෳࢂӧঁۓᗺǴճҔੌǵႝᢑԄੁݢሺǵНΠॣݢ

ෳीೱុڗள20ϩដݢኬҁǴीᆉржঁٗ߄ਔ໔ੁݢޑၗǴՠࢂӭख़

ाނޑၸำፏӵ࿗ݢǵဂݢǵ౦தεੁȐfreak or rogue wavesȑอኩຝค

߈ᗺᢀෳٰඔॊǶനۓޑ٬ҔᆢݤঁΟᆢຝคࢂჴځᒣǶੇय़॥ੁݤ

Wanek and Wu(2006)วঁԾ3ᆢҥᡏቹႽس(ATSIS, Automated Trinocular 

Stereo Image System)ǴճҔӃޑኧՏ࣬ᐒϷीᆉೌמёаೱុᢀෳ3ᆢੇय़॥

ੁǶԜسӕਔ٬Ҕ3ڀӼӧፓԄЍኖࢎޑIEEE-1394ኧՏ࣬ᐒǴࣾёܡ

ឪ100ঁ ฝय़Ǵှࡋӧ640x480ฝનаǶҗֹӄԾϯޑቹႽೀݢࡕଯᢀ

ෳှࡋёၲ1mmǴ၀ഢΨၨځдᢀෳەߡࡼǴѝाѦੇঁۓڰѳѠߡ

ёࢎǶԜࣁᅿཥᑉݩੇޑᢀෳБݤǴॶளଞჹԜБݤՉࣴزෳ၂Ƕ 

ໆෳݢ܄ਔǴ೯தࢂӧۓᗺ(in-situ)ݢଯी܈ၗੌ(Data Buoy)

ሺᏔٰՉᢀෳǴ೭ኬޑໆෳ่݀Ԗࡐଯྗޑዴ܄Ƕӧݢ಄ӝ֡܄

(homogeneous)Ϸၹᐕ܄(ergodic)ޑଷΠǴёаҔ೭٤ෳᗺޑໆෳ่݀ж߄ঁ

ୱݢޑ܄ǶฅԶǴӵ݀ӧӦǵӦނᡂϯၨεݢޑ߈ߕՉໆෳǴӢࣁ

၀ݢ܄ςό಄ӝගଷǴӵ݀٩ᙑа೭ኬޑБԄՉᄽǴ߾ౢғၨ

εޑᇤৡǶᇿෳೌמ(remote sensing technology)ࢂሺᏔаόௗНय़ޑБԄǴჹݢ

ޑ܄ՉໆෳǶҗܭᇿෳሺᏔёаᙁߡӦམၩܭૐޜᏔܭࢂ܈۞းǴ

٠όሡाज़ۓӧۓᗺǴ܌а٠όߔᛖᅕ٣πբکಭଫૐՉǴΨόܰڙ

εጄൎٮǶԜѦǴගߡБࣁᆢៈБय़ၨޑԶཞ্ǴӧሺᏔ᠍ߟޑੁੇکߘኪ॥ډ

ݢᡯϣǴӕਔໆෳঁ༧ϣޑёаӧԛځᓬᗺϐǴځࢂǴΨڗၗᘏޑ

ޑ܄Ǵၸीᆉ܌ࡕளੁݢޑၗջڀԖȬय़ȭޑཀကǴΨ൩ၨڀԖж܄߄Ƕ 

ӢԜǴऩૈࣴزΟᆢੇݩቹႽᢀෳೌמǴਥᏵ୯ѦӃፕࡌҥᢀෳسǴ

ᢀෳྗዴ܄ᆶҔచҹǶֹԋࡕǴᔈёගܹᆵੁݢੇ߈ᢀෳૈΚǴჹܭԖ

ٛࣁᆵਔǴૈِೲஒᢀෳቹႽଌԿຝֽǴନΑё᠍ߟسϐϺ܄্ؠ

ǶќѦǴၸԜࣴวीڋϺႣᐒ܄্ؠ҂ٰᜪ՟ϐࣁୖԵѦǴΨё،ؠ
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ฝǴёஒ୯ϣੇຝᢀෳೌמҗൂᗺኧᏵԄϲભࣁΟᆢҥᡏቹႽၗૻǴගϲ୯ৎ

ᡏੇຝᢀෳೌמǶ 

 ޑҞزࣴޑҞزࣴޑҞزࣴޑҞزࣴ 1-2

ҁीฝࣁΟԃයीฝǶीฝಃԃ(2008)ࡋπբख़ᗺӧֹܭԋҥᡏੇݩឪቹس

ϐӝǴаϷឪቹᐒϣਠ҅πբǴ٠Չෳ၂Ӧᗺϐ፯ǶीฝಃΒԃ

ஒۈǴ٠໒ೌמѦਠ҅ᆶቹႽϰଛਡЈسԋᢀෳֹࣁϐीฝҞ(2009)ࡋ

ᢀෳس౽ԿǴՉෳ၂բǴςڀᡏӦֹԋҥᡏੇݩᢀෳسϐ໒วǶ

ीฝಃΟԃ(2010)ࡋ ஒԃࡋෳ၂ᆶᡍਔ܌ᎁၶୢᚒှޑ،ϐ

ၰǴх֖Їཥޑϩמѯ - Ӧय़ڋᗺ(GCP) БݤǶ 

1-3 πբҞπբҞπբҞπբҞ 

ҁीฝπբයज़ࣁΟԃ(2008~2010ԃ)Ǵ2008ԃՉ࣬ᜢഢಔးᆶෳ၂Ϸቹ

ႽኧՏϯǵቹႽख़ࡌϷឪቹᐒ߃ۓπբǹ2009ԃՉҥᡏቹႽѦਠ҅а

ϷቹႽϰଛаख़ࡌҥᡏੇݩπբǴ٠໒ۈՉᢀෳ၂ᡍǶ2010ԃஒϩҥ

ᡏੁݢቹႽ่݀ᆶׯǴхࡴሺᏔНѳୢᚒǵਔ໔ৡᆶӀቹৡჹቹႽϰଛԋϐ

ቹៜǴ٠ᏤΕӦय़ڋᗺݤճҔෳໆБڗݤள܌ჴሞڋᗺޑ০ажඹ

ॊѦਠ҅πբǶಃԃ(2008)ࡋ ᆶಃΒԃ(2009)ࡋςֹԋϐπբӵΠǺ 

 

ಃԃ(2008)ǺȜςֹԋȝ 

Ȑ1ȑಔးᆶෳ၂ȨΟᆢੇݩቹႽᢀෳسȩ࣬ᜢഢϷሺᏔǶ 

Ȑ2ȑࣴวቹႽኧՏϯೀ࣬ᜢำԄǶ 

Ȑ3ȑՉჴᡍ࠻ቹႽϣਠ҅Ƕ 

Ȑ4ȑՉᢀෳՏ፯ 

 

ಃΒԃ(2009)ǺȜςֹԋȝ 

Ȑ1ȑՉҥᡏੇݩᢀෳسѦਠ҅πբǶ 

Ȑ2ȑՉҥᡏቹႽϰଛπբǶ 

Ȑ3ȑܭࢎسচࠠ໒ۈᢀෳǶ 

Ȑ4ȑࡌҥੁݢϩำԄǶ 
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Ȑ5ȑᢀෳቹႽ/ၗᇆᆶ߃ϩǶ 

 

ಃΟԃ(2010)Ǻ 

Ȑ1ȑҥᡏੁݢቹႽϩ่݀ϐׯǶ 

Ȑ2ȑਠ݈҅Տᆶϩ่݀ᇤৡᜢ߯Ƕ 

Ȑ3ȑӦय़ڋᗺݤϐᏤΕᆶᔈҔǶ 

Ȑ4ȑܭՉੇݩϐჴሞෳ၂ᆶᡍǶ 

Ȑ5ȑӀᏢቹႽϩೌמੁݢϐᘜયǶ 
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ಃΒകಃΒകಃΒകಃΒക ҥᡏੇݩឪቹ୷ҁፕҥᡏੇݩឪቹ୷ҁፕҥᡏੇݩឪቹ୷ҁፕҥᡏੇݩឪቹ୷ҁፕ 

2-1 კႽቹ൳Ֆ 

໔ǴѸޜᡏނᗺᗋচԿޑឪ࣬ТܡΑाஒࣁၸำǶޑቹᡏނᅿࢂឪܡ

ӃΑှቹፕύԖᜢБՏۓޑကаϷ০س໔ޑᙯඤᜢ߯ǶቹႽቹ߯ӧ

࣬Тᆶނᡏޜ໔ύ܌ՉǴ೭ၸำύѸᇡΟঁ০سǴѬॺϩձࢂቹႽ০

سǵ࣬Т০سނکᡏޜ໔০سǶᇥܴӵΠǺ 

1. ቹႽ০س 

ቹႽ০سࡰࢂइᒵኧॶቹႽၗૻ܌Ҕޑ০ୖԵسǴቹႽࢂҗՉᆶӈ

ޑԪࡋॶኧॶંତ܌ಔԋޑǴ೭ঁԪࡋॶંତ܌Ӹӧޑ০س൩܌ࢂᒏޑቹ

Ⴝ০سǶځ০চᗺۓကӧቹႽޑѰفǴࣁѰفޔ০سǴऩаՉБ

ӛࣁu ືǴӈБӛࣁv ືǴҺቹႽᗺёҗuືᆶvືٿ০ໆٰ߄ҢϐǴӵკ1Ǵ
ᗺaޑቹႽ০ࣁ( ua, va )Ƕ 

2. ࣬Т০س 

࣬ᐒ࣬ޑТ০سࢂаѤঁᜐفਣೱጕҬᗺࣁ০ୖԵ୷ྗǴԶ

ኧՏ࣬ᐒᗨคਣǴՠځࢂགᔈय़(CCD Array)җCCD ೕ߾௨ӈԶԋǴঁCCD 
֡Տܭགᔈय़Տǵελ֡ۓڰǴҗ࣬ᐒۓ่݀ޑۓက၀࣬ᐒ࣬ޑТ০

ޑᗺϐ໔ڋ݈ۓǴӃໆෳ݈ۓޑឪᇙܡࢂБԄۓځǶኧՏ࣬ᐒس

ຯᚆǴ٠а8 ঁႣБՏܡឪ݈ۓǴӆܡឪۓڰӧᕅςޕελંޑѳ݈Ǵ

٠ໆෳܡឪਔ࣬ᐒᆶંѳ݈ޔࠟޑຯᚆǴीᆉೀࡕёள࣬ᐒϐขຯǵ࣬Т

ЁκǵߏቨޑႽનǵ࣬ТύЈՏаϷ᜔྾ᡂୖኧǶ 

ቹႽ০ϐচᗺՏܭቹႽϐѰفǴз࣬ТύЈ࣬ࣁТ০ޑচᗺǴзᐉື

۳ѓޑБӛ࣬ࣁТ০ޑx ືǴᕵື۳ޑБӛ࣬ࣁТ০ޑy ືǴ٠ஒЁൂࡋ

Տҗpixel ᙯඤԋ mmǴջёۓကኧՏ࣬ᐒ࣬ޑТ০سǴӵკ2܌ҢǶԶ࣬Т

ѳय़ٰᒵǴӢԜǴ࣬ᗺՏё௦Ҕ࣬ѳय़ϐΒޑቹҔΒᆢҗύЈຎࢂ

ᆢ০߄ٰسҢǴջҗਣۓ܌ကޑx ືᆶy ືٿ০ໆٰ߄ҢǴԜ০سᆀࣁ

࣬Т০سǶ০চᗺࣁຎύЈჹ࣬ѳय़܌ϐࠟޔҬᗺǴ࣬Т০سӵკ3
໔ޜǴႽس০فޔ፦ਔǴ٩ฅ௦ҔΟᆢϐ܄ҢǶฅԶӧፕ࣬Тϐ൳Ֆ܌

ϐxǵy ືӵ࣬Т০ۓ܌سကǴԶz ືۓ߾ကࣁӛ٠҅ࣁ಄ӝѓЋ߾ۓǴԶஒ

ຎቹޑύЈۓကࣁ০চᗺǴӵკ3܌ҢǴԜਔ࣬ЬᗺޑႽޜ໔০ࣁ߾Ȑx0, 
y0, -fȑǶ 

 س໔০ޜᡏނ .3
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XǵYǵޑس໔Οᆢ০ޜᡏނځۓ،ٰ߾ۓаѓЋࢂس໔০ޜᡏނ

Z ΟືǴԶځ০চᗺёаԾۓǴӵკ4 ܌ҢǴᆀϐࣁӦय़০ނ܈سᡏޜ໔০

سǶӢԜӧނᡏޜ໔০سҺނᗺPiǴӧޜ໔ϐՏёҗΟᆢفޔ০( Xi, 
Yi, Zi)ٰ߄ҢǶނᗺϐޜ໔ՏۘёҗځдϐΟᆢ০߄ٰسҢǴՠаΟᆢفޔ

০നܰᕕှځᆶ࣬Т০سϐ໔ޑᜢ߯Ǵӵკ4܌ҢǶ 

კႽቹᗋচޑख़ᗺӧܭ০سϐ໔ޑᙯඤǴஒໆෳ࣬Т܌ளϐ০ᙯډ

ቹύЈՏΑᗋচឪቹਔ࣬ᐒࣁࢂЬाځȨБՏᙯඤȩǴࣁ໔০ǴԜᆀޜᡏނ

аϷ࣬ТޑᄊǴၸำϩࣁϣБՏ(Interior Orientation)ᙯඤᆶѦБՏ(Exterior 
Orientation)ᙯඤঁٿၸำǶϣБՏᙯඤࢂҗ࣬ᐒޑ୷ҁၗӵ࣬ᐒޑขຯǵ᜔

྾ᡂ࣬ᜢୖኧीᆉǴளឪቹਔޑቹύЈᆶ࣬ჹᜢ߯Զளр࣬ޑᐒҁޑيϣ

БՏϡનǹԶ࣬ТѦБՏᙯඤǴЬाҞޑӧှឪቹਔ࣬Т০سᆶނᡏޜ໔

০سޑᙯඤᜢ߯ǴΨᆀϐ࣬ࣁТޑѦБՏϡનǶ܌ࢤᇥܴޑΟঁ০

ҢǴаΠ൩ϣǵѦБՏᙯඤ܌ᙯඤᜢ߯ӵკ5ޑᆶϣБՏǵѦБՏϐ໔س

ᇥܴǺ 

1. ϣБՏᙯඤ(Interior Orientation Transformation) 

࣬ТϐϣБՏΏۓ،ࢂҗቹύЈނډᡏޜ໔ᗺՏϐӀޑ״ᄊǴቹύЈ

ӧ࣬Т০سϐ০൩ё߄ҢϣБՏϐ൳ՖϡનǴջϣБՏϐ൳ՖϡનࣁȐx0, y0, 
-fȑǴՠࢂჹ࣬ܭѳय़০سԶقϣБՏϐ൳Ֆϡનࣁ(x, y)Ƕ 

Ƕ࣬سТ০࣬ډǴᙯඤسቹႽ০ޑޕஒໆෳளࢂᙯඤǴ൩ޑᒏϣБՏ܌

Т০سΏਥᏵ࣬ᐒਣٰዴۓǴ࣬ᐒਣीࢂаԋჹޑԄǴӢԜ

ѸݙཀਣᗺဦޑჹᔈǴаᗉխབషǶԶኧՏ࣬ᐒᗨคਣՠځࢂቹႽགᔈय़

CCD ࣬ܭۓڰࢂᐒϣޑǴёճҔCCD ࣬નЁκᆶቹႽελٰځှϣБՏୖ

ኧǶ 

ӵаѠኧՏ࣬ᐒ܌ឪள࣬ޑТٯࣁᇥܴǴऩਥᏵኧՏ࣬ᐒޑۓၗள

pixelǴᐉ 1200ࣁႽનޑmmǴΞ࣬ᐒӧᕵືБӛ 26.94ࣁmmǴቨ 19.90ࣁߏ൯࣬ޕ

ືБӛޑႽન1600ࣁ pixelǴ߾ճҔ࣬൯ЁκନаቹႽελёаᆉрঁႽનޑЁ

κӵΠǴ 

x БӛঁႽનޑЁκ26.94/1600=0.016838 mm 

y БӛঁႽનޑЁκ19.90/1200=0.016583 mm 

ӵᇥܴǴటஒቹႽ০ᙯඤ࣬ډТ০ǴѸӃஒൂՏҗpixel ඤᆉԋmmǴ

ӆஒᕵືБӛҗරΠޑrow ືׯԋරޑy ືǴനࡕஒচᗺѳ౽Կ࣬ТύЈՏ

Ǵ࣬ТύЈϐۓ০(9.9495 , 13.4698)ࣁ mmǴۓԋ݀ϐ০سচᗺӧѰ

فǴ߾ቹႽ০(c, r)ᙯඤ࣬ډТ০(x, y)ջёаΠԄ߄ҢǺ 

x=c×0.016838-13.4698(mm) 

y= (1200-r)×0.016583-9.9495 (mm) 

2. ѦБՏᙯඤ(Exterior Orientation Transformation) 

ѦБՏ࣬ࡰࢂТӧނᡏޜ໔০ϣϐՏᆶБՏǴ࣬ТԿނᡏޜ໔ϐՏ
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ёҗቹύЈϐޜ໔ՏȐX0, Y0, Z0ȑٰ،ۓǴԶ࣬ТϐБՏΏ߄Ңឪቹᕓ໔

ឪቹᐒϐݩރǴջ߄Ңނᡏޜ໔০سᆶ࣬Т০س໔ϐᜢ߯Ƕឪቹෳໆத٬Ҕ

ǴԶЪаដӛفᙯޑື ᙅXǵY ϷZࢂωǵφ ϷκǴϩձࣁᄊୖኧᐒ࣬ޑ

ᙯ҅ࣁӛǶ 

ऩឪቹਔቹύЈ০Ϸ࣬ᐒᄊࣁفςޕǴ߾ёஒҺཀᗺ࣬ޑѳय़০

ᙯඤԋނᡏޜ໔০ӛໆǶ߈ඳឪቹਔǴऩឪቹືᆶӦय़ѳՉևНѳឪቹǴԶ࣬

Т০z ືᆶӦय़০Z ື߈՟ѳՉǴ߾ωɭ0ǵφ≒0 Ϸκ≒0Ƕނᡏޜ໔০س

ᆶ࣬ޜ໔০سϐ໔ᜢ߯ࡌޑҥǴޔௗቹៜډѦБՏۓޑကှکᆉǴӧำԄ

ीϷᔈҔҭᆶѦБՏϡનଆۈॶϐှ৲৲࣬ᜢǶࣁΑှޑБߡǴҁࣴ

 zࣁxǵyືǴԶឪቹືࣁسόᡂǴ࣬ѳय़০سӦय़০ᆢࢂ߾௦ҔǴ܌ز
ືǶ 

ኧՏឪቹෳ Ǵໆ֡ ٬ҔӅጕԄᙯඤٰှ࣬Т০سᆶނᡏޜ໔০

 ᙯඤᜢ߯ǴӵΠԄǶޑϐ໔س

11 0 12 0 13 0

31 0 32 0 33 0

( ) ( ) ( )

( ) ( ) ( )

m X X m Y Y m Z Z
x f

m X X m Y Y m Z Z

− + − + −= −
− + − + −

 (2.1.1a) 

21 0 22 0 23 0

31 0 32 0 33 0

( ) ( ) ( )

( ) ( ) ( )

m X X m Y Y m Z Z
y f

m X X m Y Y m Z Z

− + − + −= −
− + − + −

 (2.1.1b) 

Ԅύ 

f  Ǻ࣬ᐒขຯ 

,x y  Ǻໆෳᗺ࣬ޑТ০ 

, ,X Y Z  Ǻໆෳᗺނޑޜ໔০ 

11 12 33, ...m m m  Ǻҗ࣬ТޑΟঁࡋفಔԋ҅ޑҬᙯંତ 

0 0 0, ,X Y Z ǵ , ,ω ϕ κ  ǺΟ࣬ࣁޣᐒቹύЈނޑޜ໔০ǴࡕΟޣ

ѦБՏϡޑᄊୖኧǴԜϤঁୖኧӝᆀ࣬ᐒᐒ࣬ࣁ

નǶ 

࣬Т০ᆶނᡏޜ໔০ख़ӝਔǴΒ০سϐ໔Ӹӧ࣬ТޑΟঁᙯفǺ

RollǵPitchǵYaw ܌ಔԋޑᄊୖኧǴз ω ߄ҢRollǴ ϕ ߄ҢPitchǴ͒ ߄
ҢYawǶ࣬ТቹύЈޑѦБՏϡનࣁςޑޕచҹΠǴջёճҔӅጕԄǴԄ(2.1.1)
ᗺᙯඤޑ໔০ύޜᡏނஒࢂ܈໔০Ǵޜᡏނёஒ࣬Т০Һᗺᙯඤԋ߾
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ԋ࣬Т০Ƕ 

ჴሞӧۘ҂ՉБՏᙯඤीᆉϐǴ࣬ТቹύЈޑѦБՏϡનࣁ҂ޕǹ

ӢԜǴѸӃճҔςނޑޕᡏޜ໔০Ϸ܌ځჹᔈ࣬Т০Ӄှр࣬Тቹύ

ЈޑѦБՏϡનࡕӆΕԄ (2.1.1)ǴБૈள܌ሡނޑᡏޜ໔০Ǵ࣬ࢂ܈Т০

Ƕ 

ӧނᡏޜ໔ёаԖόӕޑڋБԄٰှԄǴӵа”ᗺ”ࣁ܈ڋа”ጕ”
ໆෳൂϡǹޑന୷ҁࢂǴӧឪቹෳໆύёᇥڋࣁБԄբޑ”БԄǶа”ᗺޑڋࣁ

ᗺёаಔԋጕࢤǵѳय़ǵࢂ܈Ԕय़ǴࣗԿಔԋҥᡏ่ޑᄬǴനࡕᆫӝԶԋ

ፄᚇޑኳࠠаᗋচрჴރޑǶҗԜёޕόፕࢂጕǵय़׳܈ፄᚇ่ޑᄬǴ୷ҁ

ࢂҗ୷ҁޑ”ᗺ”܌ᄬԋǴӢԜӧှѦБՏޑीᆉύǴനӃ٬Ҕޑ൩ࢂ”
ڋᗺ”ۺཷޑǶ٬Ҕڋᗺٰှ࣬ТѦБՏǴԖঁٿӃ،చҹǺ 

(1) ѸԖނᡏޜ໔ύςޑޕڋᗺၗૻ (ջڋᗺނޑᡏޜ໔০) 

(2) ӧቹႽύх֖ىኧໆᗋচЪቹႽమධǵϩթؼӳޑڋᗺ 

നத௦ҔڋᗺޑБԄՉᗋচǴԶҗۘܭ҂ՉБՏᙯඤीᆉǴ࣬Т

ѦБՏϡનϝࢂ҂ޕǴϝคݤճҔԄ(2.1.1)ՉᗋচीᆉǴ܌аѸӃճҔςޕ

 ѦБՏǶޑ໔০Ϸ࣬Т০Ӄှ࣬Тޜᡏނޑ

ှ࣬ТѦБՏന୷ҁޑচǴࢂၮҔӅጕԄޑኧᏢኳԄ(ߚጕ܄)ٰඔॊڋ

ᗺӧ࣬Тޜ໔ᆶނᡏޜ໔ᗺޑᜢ߯ǴӧीᆉޑਔংѸஒԜߚጕڄ܄Ԅϒаጕ܄

ϯǴЪሡाѦБՏϡનޑଆۈॶǴӆճҔॏжीᆉޑБԄှளѦБՏϡનനޑࡕ

ԏᔙॶǶ 

தҔ܌ᒏޑӀݤ״(The Bundle Method)ٰ  ǴှӀݤ״൩ࢂճҔӭྣТ

ஒख़᠄ޑᗺᗋচǴᆀࣁӀ״ѳৡݤǴԜਔନΑှӚ࣬ТޑѦБՏϡનϐѦǴ

ᗋሡӕਔှೱ่ᗺނޑᡏޜ໔০ǴуΕځдޑᢀෳໆǴӵނᡏޜ໔ڋᗺǵ

ϣБՏϡનǵނᡏޜ໔ຯᚆǵނᡏޜ໔ࡋفǶ 

კ6 ᇥܴӀݤ״ύٿ࣬Тᆶނᡏޜ໔ڋᗺޑᜢ߯ǴOL ᗺࣁѰୁឪቹਔޑ

ቹύЈǴޑѓୁឪቹਔࣁǴOR ᗺ(XL0, YL0, ZL0)ࣁ໔০ޜᡏނځቹύЈǴ

ϩࡕ໔০ǴໆෳޜᡏނޑᗺڋΟঁޕǴς(XR0, YR0, ZR0)ࣁ໔০ޜᡏނځ

ձёளډڋᗺӧٿ࣬Т࣬ޑТ০Ƕ 

҂ޕኧٿࣁ࣬ТӚϤঁ࣬ТѦБՏϡન: X0ǵY0ǵZ0ǵωǵφǵκǴӅ12ࢂ ঁ
҂ޕኧǶӧ೭ঁٯηύঁڋᗺёаӈрѤঁᢀෳБำԄ(XRi, YRi аϷXLi, 
YLi)Ǵӈр܌ԖڋᗺޑᢀෳБำԄࡕǴၸѳৡीᆉёٿှ࣬ТޑѦБՏ

ϡનǶှБݤᆶൂ࣬ࡕБҬ࣬ݤӕǴѸӃஒၸڄԄጕԄϯǴӆஒ࣬Т

ѦБՏϡનޑଆۈॶΕǴаॏжीᆉޑБԄٰှ࣬ТѦБՏϡનനޑࡕԏᔙ

ॶǶ 

ऩ܌௦Ҕޑ০ࢂسᆢӦय़سόᡂǴԶ࣬ޜ໔০ޑسӚືᆶӦय़০

 ҢǶ܌ ЪБӛ࣬ӕǴӵკ7ޑϕ࣬ѳՉࣁӚঁჹᔈືس

٩ᏵЀᙯ০ǴᒧۓӚືޑᙯفᙯׇ٩ԛࣁӃᙯ࣬Т০Ьືx 
ືᙯω فǴฅࡕᙅ y ືᙯφ فǴനࡕᙅ z ືᙯκ فǶӢԜǴ࣬Т০
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ᆶނᡏޜ໔০ख़ӝਔǴ܌ಔԋᙯંତё߄ҢԋΠӈӚԄǺ 

11 cos cosm ϕ κ=  (2.1.2a) 

12 cos cos cos sinm ϕ κ ω κ= − +  (2.1.2b) 

13 sinm ϕ=  (2.1.2c) 

21 sin sin cos cos sinm ω ϕ κ ω κ= +  (2.1.2d) 

22 sin sin sin cos cosm ω ϕ κ ω κ= − +  (2.1.2e) 

23 sin cosm ω ϕ= −  (2.1.2f) 

31 cos sin cos sin sinm ω ϕ κ ω κ= − +  (2.1.2g) 

32 cos sin sin sin cosm ω ϕ κ ω κ= +  (2.1.2h) 

33 cos cosm ω ϕ=  (2.1.2i) 

ԶӅጕԄ(2.1.1)ߚঁٿࣁጕޑ܄ᢀෳБำԄǴӢԜஒҗ࣬Тໆෳ܌ࡕளޕ

໔০(XޜᡏނᗺڋТ০(xi, yi)ǵขຯfǵаϷ࣬ޑᗺڋ i, Yi, Zi)ຎࣁςޕǴஒ

࣬ТѦБՏϡન(X0, Y0, Z0, ω,φ,κ)ຎࣁ҂ޕኧǴ߾ஒӅጕԄё߄ҢԋѦБՏϡનޑ

 ԄǴӵԄ(2.1.3)Ǻڄ

( )0 0 0, , , , ,i xx F X Y Z ω ϕ κ=  (2.1.3a) 

( )0 0 0, , , , ,i yy F X Y Z ω ϕ κ=  (2.1.3b) 

җܭԄ (2.1.3) ߚࣁጕڄ܄ኧǴ܌аϝа࣬Т(xi, yi)০ࣁᢀෳໆǴаੀ

ୌભኧ໘໒ԄஒԄ (2.1.3)ϒаጕ܄ϯǴёளډԄ (2.1.4)Ǻ 

0
0 0 0

0 0 0 0 000 0 0

xi xi xi xi xi xi
i xi xi

F F F F F F
x X Y Z F

X Y Z
ν ω ϕ κ

ω ϕ κ
       ∂ ∂ ∂ ∂ ∂ ∂   + = ∆ + ∆ + ∆ + ∆ + ∆ + ∆ +          ∂ ∂ ∂ ∂ ∂ ∂         

 

 (2.1.4a) 

0
0 0 0

0 0 0 0 0 00 0 0

yi yi yi yi yi yi
i yi yi

F F F F F F
y X Y Z F

X Y Z
ν ω ϕ κ

ω ϕ κ
∂ ∂ ∂ ∂ ∂ ∂           

+ = ∆ + ∆ + ∆ + ∆ + ∆ + ∆ +           ∂ ∂ ∂ ∂ ∂ ∂          
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 (2.1.4b) 

җԄ (2.1.4)ளޕǴঁڋᗺёӈрΒঁᢀෳБำԄ(xi+vxi, yi+vyi)Ǵऩा

ှϤঁѦБՏϡન(X0, Y0, Z0, ω,φ,κ Ϥঁ҂ޕኧ)Ǵ߾ԿϿѸाԖΟঁڋᗺ

ωૈှǶӢԜǴҁࣴزᔈҔӀݤ״ቹБԄǴճҔΒྣТቹஒ܌Ԗڋᗺ

ǴӆаԛࡕॶǴҗѳৡीᆉۈଆޑᢀෳБำԄӈрǴᒡΕ࣬ТѦБՏϡનޑ

ॏжޑБԄрѦБՏϡનޑԏᔙॶǶ 

 

კ1 ቹႽ০سҢཀკ 

 

 

კ2 ቹႽ০ᆶ࣬Т০Ңཀკ(a)ቹႽ০(b)࣬ Т০  
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კ3 Οᆢ࣬Т০سҢཀკ 

 

კ4 ނᡏޜ໔০سҢཀკ 

 

 

კ5 კႽቹΟᅿ০سᆶϣǵѦБՏᙯඤϐᜢ߯ 
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კ6 Ӏݤ״ύڋᗺᆶ࣬ТϐҢཀკ 

 

 

კ7 ০سҢཀკ 

 ݤᙯඤ܄ௗጕޔݤᙯඤ܄ௗጕޔݤᙯඤ܄ௗጕޔݤᙯඤ܄ௗጕޔ 2-2

Abdel-Aziz and Karara (1971)ගрΑঁ܌ᒏޔޑௗጕ܄ᙯඤݤȐDirect Linear 
TransformationȑǴᙁᆀDLTǴҔٰவ٣ှკႽቹ০໔ޑᙯඤᜢ߯Ƕ၀ݤё

аޔௗஒᢀෳނᡏவቹႽ০سޔௗᙯඤԋނᡏޜ໔০سǴόѸӃஒቹႽ

০ᙯඤԋ࣬Т০Ǵฅࡕҗ࣬Т০ӆᙯԋނᡏޜ໔০Ǵ೭ჹܭკႽᗋচמ

ೌගٮΑߚதߡճޑБݤǶޔௗጕ܄ᙯඤჴሞ٠όှБՏϡનǴԶှࢂрୖ

ኧǴฅԶБՏϡન߾ᗦ֖ܭӚঁᙯඤୖኧύǶԖΑ೭٤ୖኧǴ߾ёࡌҥቹႽ০

ᗺǶڋޑىܭሡһᒘ߾ᜢ߯ԄǴᙯඤୖኧϐளǴ܄ϐጕس໔০ޜᡏނᆶس

 ԖΠӈᗺǺݤᙯඤ܄ௗጕޔ
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1ǵӢࢂࣁጕ܄ᜢ߯ޔޑௗᙯඤǴࡺόሡाୖኧౣཷޑॶǴΨόѸᢀෳБ

ำԄύޑӚঁୃᏤኧǴฅΨόѸᅌှǶ 

2ǵႝတำԄीܰǴ܌ሡᓯӸޜ໔ҭλǴՉᄽᆉ܌ሡਔ໔อԶזǴࡺ

ཱུҔঁܭΓႝတբǶ 

3ǵӢόѸஒቹႽ০ᙯඤԋ࣬Т০سǴ܌ӢԜόሡा࣬ᐒޑਣǶ 

سΟᗺӅጕϐፕϒаϯᙁǴவቹႽ০״ճҔӀࢂЬाݤᙯඤ܄ௗጕޔ

ၸᙯඤୖኧޔௗीᆉނᡏޜ໔০سǶҗკ8ёޕǴឪቹෳໆӅጕచҹԄࣁǺ 

( ) ( )II cAB =  (2.2.1) 

 ΠǺࣁቪׯኧȐscale factorȑǶஒԄηୖࡋЁࣁύǴcځ

( ) A

rrr

rrr

rrr

ARA I •
















=•=

333231

232221

131211

 (2.2.2) 

cRAB =  (2.2.3) 

















−
−
−

















=
















−
−
−

0

0

0

333231

232221

131211

0

0

zz

yy

xx

rrr

rrr

rrr

c

d

vv

uu

ww

ww

 (2.2.4) 

 ύǴځ

uwǴvw ǺႽᗺϐቹႽ০  

uw0ǵvw0 ǺЬᗺ(principal point)ϐቹႽ০ 

d Ǻ࣬ᐒขຯ 

λ ǺЁࡋКٯӢη 

rij Ǻᙯඤંତϡન (ջ2.1.2Ԅޑmij) 

xǴyǴz Ǻჴޜނ໔ύϐࢌᗺ০ 
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x0Ǵy0Ǵz0 Ǻ࣬ᐒϐނᡏޜ໔০ 

ऩςޕϣБՏϡન(uw0,vw0,d)ᆶѦБՏϡન(x0,y0,z0)ᆶᙯޑۓ،܌فᙯඤ

ંତϡનmijǴջёှǴԶӅጕԄߚ٠ጕ܄ǴሡճҔੀୌ໒Ԅ໒ԋጕ܄ԄБ

ёှǴDLTࢂஒΒԄೱௗԋᔕޑጕ܄ԄǶਥᏵ(2.2.4)ԄǴׯቪࣁΠԄǺ 

( ) ( ) ( )[ ]033032031 zzryyrxxr

d
c

−+−+−
−=            (2.2.5) 

( ) ( ) ( )[ ]
( ) ( ) ( )[ ]033032031

013012011
0 zzryyrxxr

zzryyrxxr
duu ww −+−+−

−+−+−
−=−                 (2.2.6) 

( ) ( ) ( )[ ]
( ) ( ) ( )[ ]033032031

023022021
0 zzryyrxxr

zzryyrxxr
dvv ww −+−+−

−+−+−−=−                    (2.2.7) 

Ӣࣁჴޜ໔ύࡋޑໆൂՏ೯தࣁϦൂڋՏǴԶቹႽࢂаႽનൂࣁՏǴӢ

Ԝޣٿϐ໔Ӹӧᙯඤᜢ߯Ǻ 

( )00 uuuu uww −=− λ   (2.2.8) 

( )00 vvvv vww −=− λ   (2.2.9) 

ஒ(2.2.8)ǵ(2.2.9)Ԅжӣ(2.2.5)~(2.2.7)ԄύǴׯ٠ቪࣁǺ 

111109

4321

+++
+++

=
zLyLxL

LzLyLxL
u  (2.2.10) 

111109

8765

+++
+++=
zLyLxL

LzLyLxL
v   (2.2.11) 

 ύǴځ

D

rdru
L u 11310

1

−
=                                     (2.2.12a) 

D

rdru
L u 12320

2

−=                                      (2.2.12b) 

D

rdru
L u 13330

3

−=                                      (2.2.12c) 
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( ) ( ) ( )
D

zrurdyrurdxrurd
L uuu 033013032012031011

4

−+−+−
=      (2.2.12d) 

D

rdrv
L v 21310

5

−=                                       (2.2.12e) 

D

rdrv
L v 22320

6

−=                                      (2.2.12f) 

D

rdrv
L v 23330

7

−=                                      (2.2.12g) 

( ) ( ) ( )
D

zrvrdyrvrdxrvrd
L vvv 033023032022031021

8

−+−+−=         (2.2.12h) 

D

r
L 31

9 =                                             (2.2.12i) 

D

r
L 32

10 =                                            (2.2.12j) 

D

r
L 33

11 =                                            (2.2.12k) 

u
u

d
d

λ
=                                            (2.2.12l) 

v
v

d
d

λ
=                                             (2.2.12m) 

( )330320310 rzryrxD ++−=                              (2.2.12n) 

L1ɴL11ջ܌ࢂᒏޑDLTୖኧǶऩDLTᔈҔӧ࣬ᐒਠ҅ਔǴଷᒧۓቹႽѳय़

ϤঁаϐڋᗺǴ(2.2.10)ǵ(2.2.11)Ԅ߾ёаׯቪࣁǺ 









=
































−−−
−−−

v

u

L

L

L

L

vzvyvxzyx

uzuyuxzyx

11

10

2

1

10000

00001
Μ

           

(2.2.13) 
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ฅࡕճҔനλѳБݤȐLeast Square MethodȑှрL1ɴL11Ƕၸॊள11ډ
ঁDLTୖኧϐࡕǴஒ(2.2.10)ǵ(2.2.11)ԄӆׯࡋቪࣁǺ 










−
−

=

























−−−
−−−

8

4

11710695

11310291

Lv

Lu

z

y

x

vLLvLLvLL

uLLuLLuLL

                    

(2.2.14) 

ӕኬճҔനλѳБݤǴёှрჹᔈᗺϐނᡏޜ໔০Ƕ 

DLTࢂճҔL1ɴL11ϐ11ঁ ୖኧٰஒቹႽ০سᆶނᡏޜ໔سࡌҥᜢ߯Ǵ

Ԝୖኧх֖ΑΟঁϣБՏϡનǴϤঁѦБՏϡનᆶቹႽ০࣬کТ০سᙯඤޑ

ሡрୖኧᆶБՏۘࡺॺӭ٬ҔБՏϡનॶǴךதኧǶӧჴҔǴٯК܄ጕঁٿ

ϡન໔ޑᜢ߯ǶԿ࣬ܭᐒϐޜ໔০ҭคޔݤௗᙁܰளǴԜሡճҔޜ໔ࡕҬ

ፕǴஒςԖϐϣБՏϡનǴᙯඤંତϡનჹԿϿঁٿڋᗺޑჴޜނ໔کሺᏔ

০ǴжΕӅጕԄύѳৡीᆉр(x0,y0,z0)Ƕ 

 

კ8 ჴޜނ໔ᆶ࣬ᐒޜ໔ϐᜢ߯ 

2-3 ҥᡏቹႽख़ࡌҥᡏቹႽख़ࡌҥᡏቹႽख़ࡌҥᡏቹႽख़ࡌ 

ଷ(2.2.14)ԄύL1ɴL11ϐ11ঁ ୖኧࣁςޕǴѝԖѠ࣬ᐒਔǴ၀ԄԖٿ

ঁБำԄǴࠅԖΟঁ҂ޕኧ(x, y, z)ǴךॺคݤஒΒᆢቹႽख़ࡌӣΟᆢҥᡏቹႽǹ

ѸԖٿѠа࣬ᐒਔǴωёаᕇளΟᆢቹႽǴڗள(x, y, z)ၗǶკ9ࢂճҔҥ

ᡏቹႽឪቹᐒܡឪੇय़ϐҢཀკǴճҔॊAbdel-Aziz and Karara (1971)܌ගрޑ

DLTБݤǴךॺёаפрੇय़Һᗺ
),,( 000 ZYX
ϩձᆶΟѠ࣬ᐒჹᔈᗺޑᜢ

߯ԄǴаંତޑԄ߄ҢǴӵΠԄǴ  
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−
−
−
−
−
−

=










































−−−
−−−
−−−
−−−
−−−
−−−

R
iR

R
iR

C
iC

C
iC

L
iL

L
iL

iR
RR

iR
RR

iR
RR

iR
RR

iR
RR

iR
RR

iC
CC

iC
CC

iC
CC

iC
CC

iC
CC

iC
CC

iL
LL

iL
LL

iL
LL

iL
LL

iL
LL

iL
LL

Ly

Lx

Ly

Lx

Ly

Lx

Z

Y

X

yLLyLLyLL

xLLxLLxLL

yLLyLLyLL

xLLxLLxLL

yLLyLLyLL

xLLxLLxLL

8

4

8

4

8

4

0

0

0

11410695

11310291

11410695

11310211

11410695

11310291

             (2.3.1) 

ԄύLǵCǵRޑΠж߄Ѱୁǵύ໔ᆶѓୁ࣬ޑᐒǴ
),( ii yx
ж߄ӧॊ࣬

ᐒύޑቹႽᗺՏǴԄёၸനλΒ४ှݤрҺཀᗺՏޑቹႽԪࡋॶǴаࡌᄬԋ

ֹޑΟᆢቹႽǶ 

 

 

 

კ9 ҥᡏቹႽவ߄٣य़ੇݩᅱෳҢཀკ(Wanek and Wu, 2006) 

 

2-4 ϣਠ҅ϣਠ҅ϣਠ҅ϣਠ҅চচচচ 

ឪቹᐒਠ҅(calibration)ࢂҥᡏੇݩቹႽᢀෳೌמޑᜢᗖ(Wanek and Wu, 
2006)Ƕឪቹᐒਠ҅х֖ঁٿϩǴಃࢂϣਠ҅(Interior calibration)ǴಃΒࢂ
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Ѧਠ҅(Exterior calibration)Ƕϣਠ҅ޑҞޑԖঁٿǴಃޑҞڗࢂޑЬືᗺ

(Principle Point)ǹಃΒঁҞࢂ߾ޑӧਠ҅Ӣ᜔ᇤৡ܌ԋϐቹႽסԔᡂޑ

ຝǶ 

ୖԵკ9Ǵკύੇय़Һᗺ(X0,Y0,Z0)ቹډѰୁ࣬ᐒޑᗺࣁ(xiL,yiL)ǴਥᏵ

ᜢ߯ёаቪԋΠޑᗺϐ໔ٿᙯඤፕ(Abdel-Aziz and Karara, 1971)Ǵ೭܄ௗጕޔ

ԄǴ 

1 0 2 0 3 0 4

9 0 10 0 11 0 1

L L L L

iL L L L

L X L Y L Z L
x

L X L Y L Z

+ + +
=

+ + +
                                  (2.4.1) 

5 0 6 0 7 0 8

9 0 10 0 11 0 1

L L L L

iL L L L

L X L Y L Z L
y

L X L Y L Z

+ + +
=

+ + +
                                   (2.4.2) 

Ԅύ 1 2 3 11, ,L L L LL ޑኧх֖ΑឪቹᐒୖޑኧǴ೭٤ឪቹᐒڄޑឪቹᐒୖኧࣁ

ǵขຯ(focal length)аϷӀᏢύЈ(optical center of camera)(فᙯޑჹӚື)ᄊ
Ƕ೭٤ឪቹᐒୖޑኧࣁςޕਔǴޔௗጕ܄ᙯඤݤ൩ёаၸॊБำԄஒΟ

ᆢޜޑ໔ނ০ᙯඤࣁΒᆢޑቹႽ০Ƕ 

ελޑҢǴਠ݈҅܌ΑՉϣਠ҅ǴҁीฝᇙբΑ༧ਠ݈҅Ǵӵკ10ࣁ

ٿ༝Ǵޑ৩2Ϧϩελޔࣁਠ҅ᗺǴਠ҅ᗺޑ75Ϧϩx75ϦϩǴ݈թᅈ໔ຯࣁ

ਠ҅ᗺϐ໔ޑຯᚆ6ࣁϦϩǶՉϣਠ҅ਔǴஒਠ݈҅࣬کᐒ(CCDѳय़)ᘍԿ

ѳՉރޑᄊǴӢԜԄ(2.4.1)ᆶԄ(2.4.2)ύޑY0ࣁ႟ǴБำԄᙁϯࣁΠԄǴ 

1 3 4 9 11d d dXL ZL L x XL x ZL x+ + − − =

           

(2.4.3) 

5 7 8 9 11d d dXL ZL L y XL y ZL y+ + − − =

           

(2.4.4) 

Ԅύ ( , )d dx y ০ޑԔסڙ҂ਠ҅ਔࢂ০Ǵޑਠ҅ᗺӧ࣬Т০ࣁ

(distorted coordinate)ǴԶ ( , )X Z ০ǶჴሞՉਠ҅բޑਠ҅ᗺࢌਠ݈҅ࣁ߾

ਔǴሡԿϿᒧڗਠ݈҅ҺཀѤঁᗺǴਥᏵ೭Ѥঁᗺӧਠ݈҅ޑ০аϷӧ

ቹႽޑ০жΕ(2.4.3)Ԅᆶ(2.4.4)ԄှԄύ߯ޑኧLiǴֹԋਠ҅ࡕǴ҂ٰѝा

০ޑ໔Һᗺޜᡏނၰޕ ( , )X Z ǴѬቹӧ࣬ᐒ္҂סԔޑ০ ( , )p px y ё߾

җ(2.4.5)(2.4.6)کԄႣෳளޕǴԜႣෳԄ߯ӧ࣬ᐒቹჿᆶᢀෳނᡏѳय़ѳՉޑచ

ҹΠ܌ளǶ 

1 3 4

9 11 1p

XL ZL L
x

XL ZL

+ +
=

+ +
                                  (2.4.5) 
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5 7 8

9 11 1p

XL ZL L
y

XL ZL

+ +
=

+ +
                                   (2.4.6) 

ϣਠ҅ޑಃΒঁҞࢂޑӧЬືᗺޑՏǶ࣬ᐒࡕྣܡӢࣁ᜔ޑႽৡ

ԋԋႽסޑԔǴܡឪࡕቹႽࢌᗺޑՏᆶၸॊਠ҅܌ளቹႽӕᗺՏ

৩ӛຯᚆԖᜢǴӵޑԔ(radial distortion)ǴѬᆶຯᚆЬືᗺס৩ӛࣁຯᚆৡᆀϐޑ

კ11܌ҢǴཇௗ߈ЬືᗺǴ৩ӛסԔཇλǶHolland et al. (1997)ӣᘜр৩ӛסԔໆ

ॶᆶ৩ӛຯᚆޑᜢ߯Ǵӵკ12܌ҢǴځനޑ٫ӣᘜБำԄࣁঁڻԛБӭԄ

(odd-order polynomial)ǴӵΠԄǴ 

3
3 1r k r k r∆ = +                                    (2.4.7) 

Ԅ rࣁቹႽύЈ 0 0( , )x y ᗺࢌቹႽډ ( , )d dx y ԔໆॶסຯᚆǴӢԜёள৩ӛޑ

җΠԄ߄Ң 

( ) ( ) ( ) ( )2 22 2

0 0 0 0d d p pr x x y y x x y y∆ = − + − − − + −        (2.4.8) 

ӵӕॊǴ ( , )p px y ՏǴޑԔס҂ࡕॊᗺਠ҅ࣁ 1k ǵ 3k ӣᘜ߯ኧǶᕇࣁ

ளॊၗࡕǴЬືᗺۓ،ޑёଷόӕޑ 0 0( , )x y жΕ(2.4.7)(2.4.8)کǴӆճҔ᠄

жמޑѯीᆉǴډޔ৩ӛסԔӣᘜᇤৡനλࣁЗǶЬືᗺסکԔ߯ኧ،ࡕۓǴ

ঁቹႽޑ৩ӛסԔ߾ёаਠ҅Ƕ 
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კ10 ҁीฝ܌ᇙբޑឪቹᐒϣਠ҅Ҕ݈ 

 

კ11 ৩ӛסԔελϩթҢཀკ(ጂဦࡋߏжס߄Ԕޑໆॶ) 

(Holland et al., 1997) 
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კ12 ৩ӛסԔໆॶᆶ৩ӛຯᚆޑӣᘜᜢ߯ (Holland et al., 1997) 

2-5 Ѧਠ҅চѦਠ҅চѦਠ҅চѦਠ҅চ 

Ѧਠ҅ޑҞפࣁ߯ޑрӚឪቹᐒᆶҞނϐ໔࣬ޑჹՏ(хࡴՏᆶᙯ

ள11ঁࣁǴѦਠ҅ջ(DLT)ݤᙯඤ܄ௗጕޔ௦Ҕϐ܌Ǵ٩ҁीฝ(ࡋف DLTѦ
ୖኧǶёҔӦय़ڋᗺ(ground control point)Бݤɡҗςޕჴሞ০ޑኧঁ

ڋᗺளǴฅԶҁीฝᢀෳޑҞࢂᄊޑНय़Ǵόܰӧੇय़ޑۓڰډפ

ڋᗺǴࡺҁीฝୖԵWanek and Wu (2006)ගрϐБݤǴ٬Ҕҥᡏਠ҅ᆛ݈

аڗжӦय़ڋᗺǴ၀ਠ݈҅җΟঁ࣬ϕ҅Ҭϐѳय़ಔԋǴځᛤԖᆛǴёа

 ҢǶ܌ӚᆛҬᗺϐ০Ǵӵკ13ޕளޑዴܴࡐ

ाှрቹႽΒᆢႽન০ᆶΟᆢޜ໔০ᙯඤϐᜢ߯൩ѸᔈҔֹډޔޑ

ௗጕ܄ᙯඤ(DLT)ϦԄǴஒॊϐԄ(2.2.10)ᆶԄ(2.2.11)໒ளΠԄǺ 

































=



















































−−−

−−−
−−−
−−−

−−−
−−−

n

n

nnnnnnnnn

nnnnnnnnn

v

v

v

u

u

u

L

L

L

zvyvxvzyx

zvyvxvzyx

zvyvxvzyx

zuyuxuzyx

zuyuxuzyx

zuyuxuzyx

Μ

Μ

Μ

ΜΜΜΜΜΜΜΜΜΜΜ

ΜΜΜΜΜΜΜΜΜΜΜ

2

1

2

1

11

2

1

222222222

111111111

222222222

111111111

11000

11000

11000

00001

00001

00001

 

(2.5.1) 

Ԅύ ),,( nnn zyx ჹᔈԿቹႽϐႽનᗺ০ځϐჴሞ০ǴЪޕςࣁ ),( nn vu Ǵ

ᇥٰѸӧѦਠ݈҅ᒧڗԿϿ6ঁаϐڋᗺаှр11ঁ Li҂ޕኧǴ೭6
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ᗺՏऩૈѳ֡ϩթӧόӕ݈य़ന٫Ƕр11ঁޑှБำԄٰڗᒧ܌ঁ DLTୖ
ኧࡕǴж߄ࡌҥΑ࣬Т০سᆶჴނ০سϐ໔ޑᜢ߯Ǵ҂ٰܡឪੇࢩ

ቻջёаၸԜᜢ߯ှ๊ჹໆॶǶ 

 

კ13 ҁीฝᇙբϐҥᡏਠ҅ᆛ݈ 

2-6ቹႽϰଛቹႽϰଛቹႽϰଛቹႽϰଛ 

ቹႽϰଛࣁೌמឪቹෳໆᗌΕԾϯޑᜢᗖᡯǴ೭ঁೌמ఼ᇂΑႝတຎ

ǵΓπඵችϷឪቹᏢᏢߐǴቹႽϰଛޑЬाҞࢂޑाפрӅ೫ቹႽаڗжΓ

πჹᗺǴаၲډԾϯޑҞǹቹႽϰଛޑБݤԖӭᅿǴԶቹៜϰଛԋ݀ޑӢ

નΨࡐӭӵጨǵߔᏲǵႽТޑ൳ՖϷᒟᇤৡǵ౽ՏϷЁࡋৡ౦Ǵሡຎჴሞ

ᔈҔޑሡाᒧӝޣՉǶ 

2-6-1 ཱུጕ൳Ֆচཱུጕ൳Ֆচཱུጕ൳Ֆচཱུጕ൳Ֆচ 

ӧٿѠ࣬ჹՏޑۓڰCCD ឪቹᐒǴჹΟᆢޜ໔ቹႽԖ࣬ځϕᜢ߯Ǵჹޜ໔

ύࢌޑۓᗺ܌ϩձܡឪډϐቹႽǴΒቹႽϣޑቹ൳Ֆᜢ߯ёаҗȨཱུጕ

൳Ֆȩ(Epipolar Geometry)ٰ ඔॊǴځᆶނᡏޑελǵᚑՅ֡ރ܈คᜢǴЬाޑ

ቹៜٰԾٿܭ CCD ឪቹᐒޑϣୖኧᆶ࣬ჹՏǴԶ୷ᘵંତ (Fundamental 
Matrix)ࢂ߾ҔٰඔॊٿቹႽ໔ޑ൳Ֆᜢ߯Ƕ 

ཱུጕ൳Ֆ߯ࡰΟᆢޜ໔ޑ০ᆶΒᆢቹႽѳय़ϐ໔ޑᅿёа࣬ϕᙯඤޜޑ

໔൳Ֆჹᔈᜢ߯Ƕаკ14ٯࣁǴѰѓឪቹᐒቹύЈOᆶ 'O ϐ໔ޑೱጕᆀࣁ୷ጕ

(baseline)ǴЪӕਔёឪډڗΟᆢඳύޑM ǴࡺM ǵOϷ 'O ΟᗺᄬԋΑѦཱུय़ 

(epipolar plane)ǶԜѦཱུय़ᆶѰѓቹႽ࣬ҬٿܭచޔጕǴϩձࣁ I ᆶ 'I ǴԜΒޔ

ጕᆀཱུࣁጕ (epipolar line)Ƕ୷ጕᆶѰѓٿቹႽѳय़ϩձҬܭeᆶ 'e ǴΞᆀཱུᗺ 
(epipoles)Ƕ 
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ଷ P ᆶ ' P ϩձࣁඳύޑM ՏǴጕޑѰቹႽᆶѓቹႽѳय़ډቹ

OM ж߄ѰቹႽύP ᗺ܌ԖёૈޑΟᆢՏM ǴቹډѓቹႽѳय़߾ԋࣁჹᔈ

ጕཱུޑ I ǶᡉฅޑǴѰቹႽቹᗺP ӧѓቹႽޑჹᔈᗺ ' P ջပӧ 'I ǴԜ൳Ֆᜢ

߯ஒচҁΒᆢޑჹᔈᗺཛྷ൨ѳय़ୱफ़ࣁᆢޑཛྷ൨ጕࢤ໔Ƕ 

 
კ14 ཱུጕ൳ՖҢཀკ 

٩ྣკޑᜢ߯ǴЬाԖϤঁϦԄǺ 

'FPl =  (2.6.1) 

PFl T='  (2.6.2) 

0=eF T  (2.6.3) 

0'=Fe  (2.6.4) 

0'=FPPT  (2.6.5) 

0' =PFP TT  (2.6.6) 

2ǶӧॊϦԄࣁજѸޑ3x3୷ᘵંତ (Fundamental matrix)ǴંତࣁύFځ

ύǴ୷ᘵંତࢂѸளޑख़ाୖኧǴԶΖᗺᆉࢂݤനܰᆉ୷ᘵંତ߯ኧ

 :Ǵ(2.6.5)ԄёаቪԋݤБޑ

[ ] 0

1

  1

333231
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131211
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٠з 133 =F ٠໒(2.6.6)Ԅёள: 
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୷ҁn=8ջёှځǴՠࢂӵ݀ຬၸ8ᗺ߾ёаҔനλѳБှݤǶќѦҗ

୷ᘵંତሡाၸޑډှளݤаၸനλѳБ܌2Ǵࣁજޑ୷ᘵંତڋѸज़ܭ

ତǴӆஒંفҬંତϷჹ҅ٿԋܨ(Singular Value Decompostion) ݤ౦ॶϩှڻ

ჹંفତύനλޑॶ0ࣁǴߥځજ2ࣁǶ 

ᔈҔཱུጕ൳ՖፕှቹႽϐཱུጕਔǴନΑॊගޑډБݤѦ(ΞᆀΖᗺ

 ՉϐǺݤБޑǴёຎሡाᒧҔݤдኧᅿБځǴ٩Zhang (1996)ϐϩᜪۘԖ(ݤ

1. Exact solution with 7point matchesΎᗺݤǺ 

2. Analytic method with 8 or more point matches 

3. Analytic method with rank-2 constraint 

4. Nonlinear method minimizing distances of points to epipolar lines 

5. Gradient-based technique 

6. Nonlinear method minimizing distances between observation and 

reprojection 

7. Robust methods 

8. Characterizing the uncertainty of fundamental matrix 

9. Other techniques 

2-6-2 ྗϯϕ࣬ᜢ߯ݤྗϯϕ࣬ᜢ߯ݤྗϯϕ࣬ᜢ߯ݤྗϯϕ࣬ᜢ߯ݤ 

ྗϯϕ࣬ᜢݤ (Normalized Cross Correlation, NCC)ޑᡯࢂӃܭҞቹႽ

ύۓঁୱࣁҞຎืǴ٠ӧࡑϰଛޑቹႽύҗଆۈॶפр༧ёૈޑϰ

ଛୱǴԜୱᆀࣁཛྷ൨ຎืǶٰᇥǴཛྷ൨ຎืКҞຎืाεኧ७Ƕ

ௗஒҞຎืܭཛྷ൨ຎืϣѰѓΠ౽Ǵӵკ15܌ҢǴ౽ਔஒҞ

ຎืᆶཛྷ൨ຎืύϐჹᔈຎืԪࡋॶжΕ(2.6.9)Ԅаीᆉ࣬ځᜢ߯ኧrǴҞຎ

ืᆶཛྷ൨ຎืύ࣬ख़᠄ୱϐԪࡋॶϕ࣬ᜢ߯ኧനεࣁޣന٫ϰଛՏǶ 
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r  (2.6.9) 

r Ǻ࣬ᜢ߯ኧॶ 

ji, ǺຎืϣႽϡ܌ӧޑՉǵӈॶ 

),(),,( jiGjiG st ǺҞຎืǵཛྷ൨ຎืޑႽϡԪࡋॶ 

),(,),( jiGjiG st ǺҞຎืǵཛྷ൨ຎืϣႽϡޑԪࡋѳ֡ॶ 

 

კ15 ቹႽϰଛNCCݤҢཀკ 

2-6-3 ቹႽϰଛᡯቹႽϰଛᡯቹႽϰଛᡯቹႽϰଛᡯ 

ቹႽϰଛᡯӵΠǺ 

1. ᒧ3ڗDਠ҅ᆛ݈ϐ႖ᗺǺቹႽᗺ ),( vu  (ԿϿΖঁᗺ)Ǵ٠ᒡΕςޑޕჴ

ᡏᗺ ),,( ZYX ՏǶ 

2. ӢࣁӚ࣬ᐒ܌ᒧϐᗺࣁӕᗺǴ܌аёҗᒧڗᗺ୷ᘵંତ 231312 ,, FFF Ƕ 

3. ӕܡឪჴނϷቹႽೀ(ϣਠ҅ǵܴསࡋঅ҅ǵᘠݢ)ǴځҞڗࣁޑள

ӕਔ໔ϐቹႽǴ٠অ҅ቹႽޑᒟסԔǵϷቚуቹႽޑ᠘ձǶ 

4. ቹႽϰଛ(კ16ǵკ17)ɡ 
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�ᗺᒧკϐᗺ 1mp  

�җॊᡯ 2ளϐ 1312,FF ϩձளკᒧڗᗺӧკΒᆶკΟ܌ჹ

ᔈϐཱུጕ 1312,PLPL Ƕ 

�ճҔྗϯϕ࣬ᜢݤ(Normalized Cross Correlation, NCC)Ǵаελϐ

ཛྷຎืǴளཱུጕϐϰଛᗺ 3,2 mpmp Ƕ 

�җᡯ�ளϐკΒϰଛᗺ 2mp ǴځӧკΟჹᔈϐཱུጕ 23PL  

�ளკΟٿచཱུጕ 2313,PLPL ϐҬᗺ
'3mp  

�ᡍ 3mp ᆶ
'3mp  ӕᗺ(ᇤৡǺ1.5pixel)Ƕࣁցࢂ

 

კ16 ቹႽϰଛჹᔈϐཱུጕϷϰଛᗺ 
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კ17 Ӛ࣬ᐒϐቹႽϰଛᗺ 
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ಃΟകಃΟകಃΟകಃΟക ΟᆢҥᡏቹႽسϐ໒วΟᆢҥᡏቹႽسϐ໒วΟᆢҥᡏቹႽسϐ໒วΟᆢҥᡏቹႽسϐ໒ว 

3-1 ฯᡏฯᡏฯᡏฯᡏ 

ᢀෳሺᏔӧԵໆӼးӦᗺǵໆෳϣǵ٬ҔᕉნӢનΠǴ۳۳Ѹाࢩੇ

ਸϐीǴϯڋԄ٠ࠔౢޑόૈۓ಄ӝሡǴҞύѧຝֽޑ

ᕉੁݢᢀෳᆶዊՏᢀෳઠεӭࢂҗ୯ϣቷගٮೕฝीǴࣴวӝޑഢǴ

෧ϿჹѦ୯ቷ٩ޑᒘǶԶقǴঁԾϯੇޑຝНЎᢀෳس֡х֖а

Π൳ঁϩǺ(1)ᢀෳၩѠ(܈ઠ܊)Ǵ(2)ሺෳηൂϡǴ(3)ႝ Κٮ๏ηൂϡǴ(4)ၗ

ᘏڗᆶϩηൂϡаϷ(5)ၗᒡηൂϡǴӵკ18܌ҢǶ 

ԾϯੇຝНЎᢀෳس

觀
測
載
台(

或
站
房)

儀
測
子
單
元

電
力
供
給
子
單
元

資
料
擷
取
與
分
析
子
單
元

資
料
傳
輸
子
單
元

 

კ18 ԾϯੇຝНЎᢀෳسಔԋ 

ӧॊޑԾϯੇຝНЎᢀෳسਣࢎΠǴҁीฝ܌టࣴวޑҥᡏੇݩቹ

Ⴝᢀෳسϐࢎᄬᛤӵკ19܌ҢǴځύޑሺෳηൂϡࢂΟѠኧՏឪቹᐒǴԜس

ӧϼӭᆒΚעఈ׆ǴόࢤǴԜΏӢࣴว໘ႝٮۓڰϣ࠻ௗ௦Ҕޔ๏ٮΚႝޑ

Αෳࣁਔӆှ،ႝΚୢᚒǴسǴ҂ٰࡕჴёՉݤฯᡏǴԜБޑس

၂ࣴ٬زҔǴҁीฝᢀෳسᖼΑ൳ᗭᆽႝԣǴᓯӸѸाႝޑΚٮᆙ࡚ᘐ

ႝਔسёа٬ҔǹԶၗᘏڗᆶϩηൂϡࢂҗѠπભႝတ(IPC)܈ࠠ

ႝတ(NB)ᆶၗᘏڗᆶϩำԄಔԋǴԶҁीฝزࣴޑπբख़ᗺ൩ࢂӧܭၸᏢ

٩ᏵǴ໒วၗᘏڗᆶϩޑำԄǹԿܭၗᒡηس߾ၸۓڰӀᠼႝၡǴ

ӵᏢೌᆛၡߞႝ܈Ϧљගޑٮጕᆛၡ(ӵADSL)ஒᢀෳቹႽᆶ่݀ӣԿύѧ

ຝֽǶᡏԶقǴҗܭҁीฝϐҥᡏੇݩቹႽᢀෳسႣीஒӧ۞ᜐ

ᜤǴᡣԜीฝёаஒ֚ޑёૈᎁၶ܌๏ᆶၗᒡٮǴ෧ϿΑӧႝΚނᑐࡌ

ҥޑᒵԾWanek and Wu(2006)ፕЎࢂǶკ20زޑݤБໆύӧϩૈزࣴ

ᡏੇݩቹႽᢀෳسǴΨࢂҁीฝࣴزӧࡌҥᡏੇݩቹႽᢀෳسਔୖޑԵჹ
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ຝǴՠҁीฝႣीஒԜسᔈҔੇډᜐᢀෳǴӢԜᡏीஒԖؼׯ܌Ƕ 

Program 
for sea-state analysis

Data Transmission Unit

Control Unit
- IPC or NB

trigger

Power 
System

Digital Camera 2 Digital Camera 3Digital Camera 1

Data Acquisition Software

 

კ19 ҥᡏឪቹسࢎᄬ 

 

კ20 ҥᡏੇݩቹႽᢀෳس 

(ᒵԾ Wanek and Wu, 2006ǴࣁҁीฝسीϐୖԵჹຝ) 
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җܭҁीฝϐࣴزҞޑЬाӧࡌܭҥҥᡏੇݩቹႽϩБݤǴځᢀෳ҅

ዴ܄ǴӢԜᗨฅӧҁीฝය໔ஒ০ᢀෳسǴՠѬஒࢂឦܭอਔ໔ǵࣴ

زࣴࣁନǴीฝය໔ΨёૈӢܨԖёૈՉࡕ״ᢀෳઠǴӧҁीฝ่ޑ܄ឦز

ޑሡाԶਔதܨးǴӢԜǴࣁΑ࣪ࣴزᆶࣴزߡޑճԵໆǴҁीฝ

ीΑᙁޑߡҥᡏੇݩቹႽᢀෳسǴගٮҁࣴ࠻ޑزϣਠ҅ᆶЊѦෳ၂ࣴز

ሡाǶ߾1 ߄ӈрҁीฝಔးϐҥᡏੇݩቹႽᢀෳسޑӚϩಔԋǶࣁ2 ߄ҁ

 ϐႝΚीᆉǴམଛѤᗭᆽႝԣǴഢҔႝΚёа٬Ҕ51λਔǴຬၸ2ϺǶس
 
 

 ӚηൂϡϣسቹႽᢀෳݩҁीฝಔးϐҥᡏੇ 1 ߄

 ϣ фૈ ኧໆ Ьाೕ ഢຏ 

ᢀෳၩ

Ѡ 
ઠ܈)

 (܊

Μӷ᎑

Ѝࢎ 
ᢀෳۓڰ

 س
2০  

 
ቨ 1~2m  
ଯ 1.5~2m  

 ёԏӝࢎϣЍ࠻
 

ෳ၂زࣴ

٬Ҕᙁܰ

ЍࢎǴߚ

යઠߏ

༣Ƕ 
ሺෳ 

ηൂϡ 
ଯೲኧՏ

ឪቹᐒ 
Ьाᢀෳ

ϡҹ 
3Ѡ ܡឪೲࣾ 10

(10fps, full 
resolution)  

ኧՏှࡋ 12bit 

 

ႝΚٮ

๏ηൂ

ϡ 

җҬඤԄ

кႝࢬޔ

ഢ

(SMR)ᆶ
ᆽႝԣಔ

ԋ 

ᙯඤ࠻ϣ

ႝΚسٮ

٬Ҕǵ 
ଶႝਔٮ

ഢҔႝΚ 

1ಔ
SMR 

4ᗭᆽ

ႝԣ 

SMRႝࢬޔᒡрႝ

ᓸ 24V±10%Ǵႝࢬ

0-30AǶ 
ᗭᆽႝԣໆ

12V 120AH 

 

ၗᘏ

ηൂڗ

ϡ 

πભႝ

တᆶቹႽ

ᘏڗ೬ᡏ 

سڋ

ၮբ٠

Չϩ 

1Ѡ Intel Core 2 CPU 
6700 2.66GHz 

HD 300G 
Ԗڀ IEEEᒡΕϟ

य़ 

 

ၗ

ᒡηൂ

ϡ 

Ꮲೌᆛ

ၡǵᆛၡ

ᆅಖᆄᐒ 

ёӣቹ

Ⴝ٠ёᇻ

ᆄᇿ 

1ಔ ۓڰ IP Ꮲೌᆛၡ

җੇࢩε

Ꮲගٮ 
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 ႝीᆉسቹႽᢀෳݩҁीฝҥᡏੇ 2 ߄

ഢӜᆀ 
ॄၩф

(W) 
ႝΚ 

(AH) 
ഢၩਔኧीᆉ 

ΟѠឪቹᐒ 24 2 

ᆛᆅسಖᆄᐒ 21 1.75 

ԾךୀෳЬᐒ 6 0.5 

ڋᆶᒵቹЬᐒ
(IPC) 

42 3.5 

ӝी 93 7.75 

ႝΚٮ๏Ǻ
100AH*4=400AH 
ᕴႝǺ7.75AH 

ഢၩਔኧǺ 
400÷7.75=51.6 hr 

 

ҥᡏੇݩቹႽᅱຎسύനख़ाޑϡҹ൩ࢂଯೲኧՏឪቹᐒ (high-speed 
digital camera)ǴޑኧՏ࣬ᐒܡឪೲࡋόזЪคኧՏᒡрǴѝૈղញቹႽ

Չ܄ۓϩǴҁीฝচ௦Ҕޑឪቹᐒࣁу৾εQImagingϦљрቷޑQICAMଯೲឪ

ቹᐒǴՠӢԜឪቹᐒ٬ҔѦวѸќѦႝٮǴҞ୯ϣѦᗋؒԖӝϐว

Ꮤ໒วрٰǴҁीฝׯҔ3Ѡቺ୯Basler Vision TechnologiesϦљϐScout series ឪ
ቹᐒ: scA1390-17gm (კ21)Ƕڗځኬೲࡋനଯၲࣾ17ډ(17fps)ቹႽǴёаှ

ᡂϯೲߚࡋதੁݢޑזຝǴҗזࢂܭೲޑቹႽܡឪǴᒡБԄ௦ҔGigabit 
Ethernetᆛၡᒡϟय़ǴၗᒡೲࣾၲࡋGigabitǴԶЪၗᒡຯᚆёԿ100
ϦЁǴᇻКIEEE1394ϟय़ϐ4.5ϦЁߏǶԜ100ϦЁᒡຯᚆཀښٿѠᆛၡᒡ

ϟय़ឪቹᐒё࣬ຯ200ϦЁόѸуߞဦமݢᏔ(signal booster)ǴБߡၮҔܭᇻຯҥ

ᡏቹႽܡឪǶՠࢂҔᆛၡᒡϟय़ޑឪቹᐒѸќѦᐱҥႝٮǴԶIEEE1394ϟय़

ϐឪቹᐒ߾ёҗ6-pinϟय़ޔௗႝٮǶԜBaslerኧՏឪቹᐒςϣࡌԖኧՏᒡрǴኧ

Տှ12܈8ࣁࡋbitǴж߄ჹܡឪނᡏޑϸᔈёаҔ0߄Ң4095ٰډ  ҢǶBasler߄
scA1390-17gmឪቹᐒϐೕӵ3 ߄ǶԜឪቹᐒࢂ௦ҔSONYϦљൂޑՅൻׇԄ

ᅲCCDǴޔࠟځᆶНѳᅲጕၲ1392×1040చǴঁႽનελ4.65ࣁµm×4.65µmǴ

ӧӄှࡋ(full resolution)ݩރΠǴࣾёܡឪ17ฝय़ǶӭѠ࣬ᐒϐӕឪቹёҗ

ϣIEEE1394ǵѦว(triggering)ǵԾ(free run)БԄٰڋǶࣁዴჴၲډӭ

ѠឪቹᐒૈӕឪቹǴҁीฝ௦ҔGW InstekϐѦวᏔ(კ22)ǶԜวᏔϐ

วᓎёၲ2MHzǶҁीฝ٬Ҕऊ10Hzϐ҅Бݢ(square wave)Ǵջឪቹᐒ

ࣾӕܡឪऊ10 ቹႽǶ 

ҁीฝ٬܌Ҕϐ᜔ᓐࣁCCTV (Closed Circuit Television) ᜔ ᓐǶCCTV᜔ᓐࢂ

ᙹᆙޑߕӀ୮Ϸขᗺ֡ёճҔޑԖࠠဦ܌ΑӧቨቶጄൎύዴᇡቹႽԶ໒วǴࣁ

ᖥํǴᒿ٬ҔޑޣཀӛԶፓਠǶࣁ4 ߄ҁीฝ٬܌Ҕϐ᜔ᓐೕǴკ23ࣁ
11.5mm-69mmёፓขຯԄCCTV᜔ᓐǴკ24ϩձ16ࣁmmǵ25mmǵ35mm CCTV
᜔ᓐǶ 

ଯೲኧՏឪቹᐒ(high-speed digital camera)܌ᒵᇙΠޑฝय़җᆛၡϟय़ᒡ

ԿπႝတǴࣁΑीᆉᚳεЪፄᚇޑኧᏵၗໆǴሡ٬ҔၮᆉਏૈଯǵၗᓯӸ

ໆεϐႝηीᆉᐒǴҁीฝ٬܌Ҕϐπႝတೕӵ5 ߄Ƕკ25ࣁҁीฝ٬܌Ҕ
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ϐπભႝတǴკ25(2)ႝࣁတङय़ǴځᡉҢႝတӅԖ3ಔGigabit Ethernetᆛၡࣚय़

ᆶᆛၡጕǴёӚೱௗډѠBasler scA1390-17gmଯೲឪቹᐒǶ 

 

 

კ21 Basler scA1390-17gmଯೲឪቹᐒѦᢀ 

 

 

 

 

 

 

 

 



 
 

-32- 

 Basler scA1390-17gmឪቹᐒೕ 3 ߄

ࠠဦ scA1390-17gm 

CCDགᔈᏔ 

གӀႽન 1392×1040 (140Ⴝન) 

Binning 2x2, 4x4, 8x8  

གᔈᏔࠠԄ SONYൂՅൻׇԄᅲ CCD ICX267 (Progressive scan, 
1/2”) 

Ⴝનελ 4.65µm×4.65µm 

ኧՏှ8 ࡋǵ12bits 

ၲ ࡋኬೲڗ 17fps 

ᒡрࣚय़ Gigabit Ethernet (GigE Vision compatible) 

ၗೲࡋ Gigabit/s 

ӕБԄ IEEE1394ǵѦว(triggering)ǵԾ(free run) 

ႝΚሡ 12-24 V, 3.5W at 12V 

ख़ໆ 110 gm 

 
 

 

კ22 GW InstekϐѦวᏔ (trigger) 
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 ٬Ҕϐ᜔ᓐೕ܌ҁीฝ 4 ߄

ࠠဦ S6X11 ML-1614 ML-2514 ML-3519 

ขຯ 11.5~69mm 16mm 25mm 35mm 

Ӏ୮ F1.4~Close F1.4~Close F1.4~Close F1.9~Close 

࣬ჹϾ৩ F=1:1.4 F=1:1.4 F=1:1.4 F=1:1.9 

ຎ31.1 ف° x 23.6° at 11.5mm 
5.30° x 4.00° at 69mm 

30.8° x 23.3° 28.5° x 21.6° 14.4° x 10.8° 

ᏹբБԄ ჹข:Ћፓ 
ᡂข:Ћፓ 
Ӏ୮:Ћፓ 

ᡂข:Ћፓ 
Ӏ୮:Ћፓ 

ᡂข:Ћፓ 
Ӏ୮:Ћፓ 

ᡂข:Ћፓ 
Ӏ୮:Ћፓ 

Mount C-mount C-mount C-mount C-mount 

৩ޔ x  Ø 58 x 109 mm Ø 30 x 30.0mm Ø 30 x 30.1mm Ø 30 x 33.1mm ߏ᜔

ख़ໆ ऊ 395 լ ऊ 40լ ऊ 40լ ऊ 77լ 

 

 

კ23 ҁीฝ٬܌Ҕϐ 11.5-69mm ёፓขຯԄCCTV᜔ᓐ 

 

კ24 ҁीฝ٬܌Ҕϐ16ǵ25ǵ35mm ۓขຯCCTV᜔ᓐ 
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 ٬Ҕπႝတ၁ಒೕ܌ҁीฝ 5 ߄

ਡЈೀ္Ꮤ Intel Core 2 CPU 6700 2.66GHz 

Ꮻᡏ 1 GB 

ฯᅷໆ 300GB 

ᡉҢь Intel Q965/q963 Express Chipset Family 

  Microsoft Windows XP Professional Version 2002س
Service Pack3 

ᒡϟय़ IEEE1394ᆶ Gigabit Ethernet  

 

 
 
 

  

(1)  (2) 

კ25 (1)ҁीฝ٬܌Ҕπႝတϐ҅य़კ(2)ङय़კ(3ಔGigabit Ethernetᆛၡࣚय़

ᆶᆛၡጕӚೱௗډѠBasler scA1390-17gmଯೲឪቹᐒ) 

3-2 ೬ᡏ೬ᡏ೬ᡏ೬ᡏ 

ҁीฝ٬܌ҔϐቹႽᘏڗ೬ᡏࣁNorPixϦљࣴ܌วϐStreamPix 4ǴStreamPix
೬ᡏࢂࣁኧՏଯೲࡋკႽᘏ܌ڗीǴѬёаஒឪቹᐒ܌ឪڗϐฝय़ֹޑӸ

ΕᓯӸးϣǴ٠ЪЍජӕਔӭឪቹᐒϐቹႽܡឪϷӭቹႽޑᘏڗǴቹႽᒡр

ёᓯӸBMPǵJPEGǵTIFFǵPNGǵAVIԄǴЍජIEEE 1394ǵ Color RGBǵ NTSCǵ 
RS170ǵUSBǵCameraLink, GigEᒡБԄǴԜѦځΓ܄ϯϟय़٬ᏹբࣁ׳ᙁܰǶ

კ26ࣁStreamPix೬ᡏᏹբϟय़ǶҗܭStreamPixࣁбϐ೬ᡏǴӼးӳ

StreamPixࡕǴ٬ҔѸӃකΕUSB  Key ܭπբႝတޑUSBකϾύှᙹǴωё
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ᡣ၀೬ᡏڗឪቹᐒϐቹႽǶ 

 

კ26 StreamPix 4೬ᡏϟय़ 

 ӝسӝسӝسӝس 3-3

ஒаӚϡҹӝࡕջࣁҁीฝҔаෳ၂ϐੇຝᢀෳسǶҁीฝෳ၂٬܌

ҔϐӚϡҹϐಔးӝკӵკ27Ǵ२ӃஒኧՏឪቹᐒܭۓڰЍࢎΟᆄᗺǶӆஒ

ЍࢎᆶΟဌ่ࢎӝǴௗஒឪቹᐒᆶπႝတаᆛၡጕ࣬ೱǴ٬ឪቹᐒ܌ឪڗϐ

ቹႽளаӧႝတᑻჿᡉҢǴ٠ёҗStreamPix೬ᡏஒቹႽᘏڗǴനࡕᓯӸܭπ

ႝတฯᅷϣǶ 

 

კ27 ҁीฝ٬ҔϐӚϡҹಔးӝკ 
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ಃѤകಃѤകಃѤകಃѤക ቹႽਠ҅ᆶᓉᄊᡍ่݀ቹႽਠ҅ᆶᓉᄊᡍ่݀ቹႽਠ҅ᆶᓉᄊᡍ่݀ቹႽਠ҅ᆶᓉᄊᡍ่݀ 

4-1ϣϣϣϣਠ҅ԋ݀ਠ҅ԋ݀ਠ҅ԋ݀ਠ҅ԋ݀ 

ឪቹᐒޑਠ҅ԋਏױᜢख़ࡌϐҥᡏቹႽ҅ޑዴ܄ǴӢԜӧթਔѸᙣǶ

ෳ၂Ǵࡋག௵ޑӈسӢનǴҁीฝीΑޑΑᡍёૈჹਠ่҅݀ԋቹៜࣁ

 ǺࡴቹៜǶԵໆӢનхޑ၂ᡍᇤৡԋࣁఈҗԜᗉխΓ׆

� ਠ҅ᗺޑελࢂցቹៜਠ่҅݀?  

� ਠ҅ޑຯᚆࢂցჹਠ่҅݀Ԗቹៜ? 

� ࣬ᐒ᜔ᓐขຯࢂցჹਠ่҅݀Ԗቹៜ? 

� ਠ҅թ(ѳՉᆶց)ჹਠ่҅݀ቹៜϐ௵གࣁࡋՖ?  

ӢԜǴࣁவ٣ϣਠ҅၂ᡍǴҁीฝᇙբϖТਠ݈҅Ǵӵკ 28 ҢǴ܌

 ೕӵΠǺځ

ਠ݈҅ȜAȝǺ ޔ৩ 2Ϧϩϐ༝ਠ҅ᗺǴਠ҅ᗺ໔ຯ 6 ϦϩǴਠ݈҅ε

λ 72×72ϦϩǶ(ਠ҅ᗺӝी 121 ᗺ) 

ਠ݈҅ȜBȝǺ ޔ৩ 0.6Ϧϩϐ༝ਠ҅ᗺǴਠ҅ᗺ໔ຯ 6ϦϩǴਠ݈҅ε

λ 72×72ϦϩǶ(ਠ҅ᗺӝी 121 ᗺ) 

ਠ݈҅ȜCȝǺ ්ዬԄਠ݈҅Ǵ්ዬ໔ຯ 6ϦϩǴਠ݈҅ελ 72×72ϦϩǶ

(ਠ҅ᗺӝी 121 ᗺ) 

ਠ݈҅ȜDȝǺ ්ዬԄਠ݈҅Ǵ්ዬ໔ຯ 3ϦϩǴਠ݈҅ελ 72×72ϦϩǶ

(ਠ҅ᗺӝी 529 ᗺ) 

ਠ݈҅ȜEȝǺ ්ዬԄਠ҅ Ǵ්݈ ዬ໔ຯ 1.5ϦϩǴਠ݈҅ελ 72×72ϦϩǶ

(ਠ҅ᗺӝी 2209 ᗺ) 
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ȜAȝ༝ᗺǴޔ৩2Ϧϩ 

ȜBȝ༝ᗺǴޔ৩0.6Ϧϩ 

ȜCȝ්ዬᗺǴ໔ຯ6Ϧϩ 

ȜDȝ්ዬᗺǴ໔ຯ3Ϧϩ 
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ȜEȝ්ዬᗺǴ໔ຯ1.5Ϧϩ 

კ28ҁीฝՉϣਠ҅܌ीϐϖᅿਠ݈҅ 

4-1-1 ϣਠ҅ำׇϣਠ҅ำׇϣਠ҅ำׇϣਠ҅ำׇ 

ϣਠ҅ՉᡯӈᗺӵΠǺ 

Step1:  ឪቹᐒܡឪ්ዬԄਠ݈҅Ǵਠ݈݈҅य़ᆶ࣬ᐒགӀགෳᏔ(ӵ CCD)

ѳՉǶڗளਠ҅ᗺჴޜނ໔০(X,Y) (ൂՏࣁ cm܈ mm)ǴаϷס

ԔቹႽޑ০(distorted image coordinate) (xd, yd)ǴൂՏࣁ pixelǶ 

Step2: ໒௴ϣਠ҅ำԄǴ٠ᒧڗᡯܡ܌ឪϐቹႽǶௗᒡΕਠ҅

კ)(mm ࣁՏൂ)ዬ႖ᗺϐ໔ຯ්ހ 29)Ƕ 

 

კ29 ᒡΕ႖ᗺϐ໔ຯ 

Step3: ᒡΕਠ҅ހϐࠟޔ႖ᗺኧ(კ 30)Ƕ 
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კ30 ᒡΕࠟޔᗺኧ 

 

Step4: ᒡΕਠ҅ހϐНѳ႖ᗺኧ(კ 31)Ƕ 

 

კ31 ᒡΕНѳᗺኧ 

 

Step5:  ᒧڗ 4ঁਠ҅ᗺǴϩձӧቹႽ٩ׇᒧڗѰǵѓǵѓΠǵѰΠ(Ѹ

಄ӝ Step3ᆶ Step4܌໔ຯϐ႖ᗺኧ) (ӵკ 32)Ƕ 
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კ32 ᒧڗѰǵѓǵѓΠǵѰΠǴ4ঁၨ҅ᗺ 

 

Step6 : ᒧֹڗԋࡕǴำԄԾӧ܌ᒧޑڗጄൎϣǴ܌٩ྣᒡΕޔࠟޑᆶ

НѳᗺኧϷ܌ᒡΕޑᗺ໔ຯᚆǴԾᗺᒧрၨ҅ᗺǴ٠Ъ၌ୢࢂ

ցሡाЋፓ(კ 38)Ƕ 

 

კ33 ำԄԾֹԋ႖ᗺϐᗺᒧ 
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Step7 : ௗճҔ (2.4.3)ǵ(2.4.4)ԄှΖঁ DLT ୖኧ(L1, L3, L4, L5, L7, L8, 

L9, L11)Ƕ 

Step8:  ਥᏵ܌ளϐΖঁ L ୖኧǴ (2.4.5)ǵ(2.4.6)ԄှႣෳޑ҂סԔ০

(predicted undistorted image coordinates) (xp, yp)ǴൂՏࣁ pixelǴ೭Ψ

൩ࢂਠ҅ޑࡕ০Ƕ 

Step9:  ӢסࣁԔቹႽӚᗺ০(xd,yd)ᆶቹႽਠ҅ࡕӚᗺ০(xp, yp)໔ޑ

ຯᚆৡ౦̴r (ջסԔໆ)Ǵᆶ၀ᗺຯᚆЬືᗺ(principal point)ޑ৩ӛ

ຯᚆ(radial distance)Ԗᜢ߯ǴHolland et al. (1997)ගрځᜢ߯ࣁ    

̴r = k3r
3+k1r (2.4.7) Ƕҗܭीᆉ̴r ਔሡाޕၰЬືᗺ

(x0,y0)ޑՏǴӢԜ(2.4.8)ёа᠄жБԄှǴзനλᇤৡѳБکന

λǴှр(2.4.8)ϐ(x0,y0)аϷБำԄ߯ኧ k3ǵk1Ƕ 

Step10:  (2.4.7)ԄςޕਔǴ๏ۓόӕޑ r ёаᕇள၀ՏסޑԔໆ̴rǶ 

Step11:  ճҔ(xd,yd)ǵ(xp, yp)ᛤᇙסԔϩթӛໆკǶ 

Step12Ǻҗ Step 10ϐ̴rǴёஒচۈቹႽϐסԔໆਠ҅Ƕ 

 

4-1-2 ϣਠ่҅݀ϣਠ่҅݀ϣਠ่҅݀ϣਠ่҅݀ 

аόӕਠ݈҅၂ᡍǴךॺளډΠӈ่݀(6 ߄)Ƕ߄ϣᡉҢа්ዬԄਠ݈҅סԔ

ໆനλǶკ34࣬ࣁТסԔϩѲკǴკ35סࣁԔϩѲᆶ৩ӛຯᚆᜢ߯Ƕ7 ߄ᡉҢਠ

݈҅ຯᚆჹᇤৡໆᆶЬືᗺቹៜόεǶ᜔ᓐԋϐסԔҁٰ൩ᒿขຯԶᡂǶკ35
ᡉҢёᡂขຯ᜔ᓐܭόӕขຯਔϐסԔϩѲᆶ৩ӛຯᚆᜢ߯Ƕკ36ᡉҢסԔԔጕ

ӧขຯε25ܭmmਔҗΠᙯࣁǶҗ8 ߄ё࣮рܭขຯε25ܭmmਔ(2.4.7)Ԅ
ϐk3җॄᡂ҅ǴԶk1җ҅ᡂॄǶ 

 όӕਠ҅ᗺՉϣਠ҅ϐ่݀  6 ߄

(᜔ᓐขຯ:13mm, ቹႽฝኧ:1392 x 1040) 

ጓဦ ਠ݈҅ ѳ֡סԔ നεסԔ Ьືᗺ ),( 00 yx  
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(pixel) (pixel) 

Exp 1 A 7.6826 21.1442 ( 600.3203, 769.4922) 

Exp 2 B 0.4643 4.6559 ( 693.5098, 519.5547) 

Exp 3 C 0.5522 1.6382 ( 694.3398, 517.3809) 

Exp 4 D 0.6424 1.9660 ( 693.5098, 517.3809) 

Exp 5 E 0.5975 2.4305 (696.3984, 510.4922) 

 ߄όӕਠ҅ຯᚆՉਠ҅ᇤৡ  7 ߄

(᜔ᓐขຯ:12mm, ቹႽฝኧ: 640 x 480) 

ጓဦ ਠ҅ຯᚆ ѳ֡ᇤৡ(pixel) നεᇤৡ(pixel) Ьືᗺ ),( 00 yx   

Exp 11 0.5m 0.1718 0.4361 (319.3594, 237.0430) 
Exp 12 1.0m 0.1354 0.4239 (319.9219, 237.0430) 
Exp 13 1.5m 0.1514 0.4649 (319.3594, 237.0430) 

 

 ϐ߯ኧ(2.4.7)ࣁόӕขຯਔϐਠ่҅݀Ǵk3ᆶk1ܭёᡂขຯ᜔ᓐ  8 ߄

(ቹႽฝኧ: 640 x 480) 
᜔ᓐขຯ 

(mm) 
ѳ֡ᇤৡ

(pixel) 
നεᇤৡ

(pixel) 
k3 k1 Ьືᗺ ),( 00 yx   

11.5 0.1718 0.4361 -9.89E-08 0.0077 (339.3203, 251.4922) 
15 0.1354 0.4239 -9.33E-09 7.49E-04 (351.4766, 251.4922) 
25 0.1514 0.4649 8.27E-08 -0.0064 (348.7578, 257.3809) 
37 0.2464 0.8916 1.02E-07 -0.0082 (339.3203, 257.3809) 
50 0.2275 0.856 1.24E-07 -0.0096 (346.6796, 259.5547) 
69 0.259 0.8148 1.25E-07 -0.0095 (339.3203, 257.3809) 
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კ34 ࣬ࣁТסԔϩѲკ 

 

კ35 סࣁԔϩѲᆶ৩ӛຯᚆᜢ߯ 

 

კ36 ёᡂขຯ᜔ᓐܭόӕขຯਔϐסԔϩѲᆶ৩ӛຯᚆᜢ߯ 

ᆕӝჴᡍ่݀ԖΠӈ่ፕ: 

1. Չϣਠ҅ਔǴ්ዬԄਠ݈҅К༝ᗺࠠਠ݈҅ӝǶ 

2. ਠ݈҅ຯᚆ٠όቹៜϣਠ่҅݀ޑǶ 

3. ࣬ᐒࡀჿᆶਠ݈҅ѳՉᆶցҭቹៜډਠ҅ਠϐЬືᗺीᆉ่݀Ƕ 

ਏޑΑᡉϣਠ҅ࣁ Ǵ݀ךॺᒧסԔၨεϐ᜔ᓐ(ขຯ6mm)ܡឪϐ࣬Т

ϣਠ҅ࡕϐ่݀Ƕკ37ᆶࣁკ38ࣁਠ҅ࡕϐቹႽǶ 
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კ37 ขຯ6mm᜔ ᓐܡឪϐਠ҅ቹႽ 

 

კ38 ขຯ6mm᜔ ᓐܡឪਠ҅ࡕቹႽ 

 

4-2Ѧਠ҅ԋ݀Ѧਠ҅ԋ݀Ѧਠ҅ԋ݀Ѧਠ҅ԋ݀ 

ਥᏵWanek and Wu (2006)ࡌޑǴѦਠ҅ࢂӧҥᡏឪቹسܡឪֹቹ

ႽࡕǴӧόᡂӚឪቹᐒ࣬ჹБӛᆶՏϐݩΠǴλЈӦஒҥᡏឪቹس౽ӣ

ჴᡍ܌࠻ՉϐǴҗܭཚҥᡏឪቹسᜤխԖ܌࿘ናǴҁࣴزගрќঁբ

ӧࡕǴᒿࡕឪܡݩֹԋੇسǴஒѦਠ݈҅ཚၮԿ၂ᡍǴҥᡏឪቹݤ

ՉѦਠ҅ǴԜБԄёаԖਏׯ๓ҥᡏឪቹسཚၮၸำϐόλЈ࿘ናǴ෧Ͽ

ӢࣁѦਠ҅ԋϐᇤৡǶ 

ՉѦਠ҅ਔǴᔈՉаΠթᆶۓπբǺ  
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1. ၸݰНѳሺஒҥᡏឪቹسϐ T سۓዴܭӧࢂޑፓԋНѳǴԜᡯҞࢎ

ϐ X-Y य़ᆶੇНय़ѳՉǶ(ԜᡯӧՉੇܡݩឪਔջᔈՉϐ) 

2. ճҔЋԄᛥዬໆр T  ০ᙯඤਔёள๊ჹ০ǶࣁޑҞځጕБӛǴݤϐࢎ

3. ፓѦਠ݈҅Ǵ٬ӧӚ࣬ᐒܡឪฝय़ύ֡ёаܡளమධϐਠ҅ቹႽǴѸा

ਔளፓӀ୮ǴՠឪቹᐒࡋفаϷ࣬ᐒขຯ֡ሡߥۓǶ 

4. ճҔ StreamPix೬ᡏǴϩձԾΟѠ࣬ᐒฝय़ᘏڗѦਠ݈҅ቹႽǶ 

5. ၸҁीฝԾՉ໒วϐѦਠ҅ำԄՉਠ҅Ƕ၁ӵࡕЎᇥܴǶ 

 

კ39 ҁीฝՉسѦਠ҅ϐၸำ 

4-2-1 Ѧਠ҅ำׇѦਠ҅ำׇѦਠ҅ำׇѦਠ҅ำׇ 

ҁीฝԾՉ໒วำԄٰவ٣ҥᡏឪቹᐒѦਠ҅πբǴԜำԄϐᒡр11ঁࣁ
DLTୖኧǴԜำԄϐᒡΕ(1)ࣁ߾ΟѠឪቹᐒவόӕܡࡋفឪѦਠ݈҅ϐΟቹ

ႽǴ(2)ਠ݈҅ᆛᗺޑ໔ຯǴаϷ(3)ΟѠឪቹᐒϐϣਠ҅ୖኧ(၁ӵಃΒകᇥ

ܴ)ǶаΠаჴٯᇥܴѦਠ҅ၸำǺ 

 

Step1:٬ҔΟѠឪቹᐒܡឪѦਠ݈҅ቹႽǶӵკ40(a)(b)(c)ࢂ٩ׇБǵѰ

ୁᆶѓୁΟѠ࣬ᐒܡ܌ឪޣǴၸϣਠ҅ஒόӕՏܡឪϐቹႽ
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ਠ҅ӣ҂סԔϐቹႽǶ 

Step2:ᒧڗѦਠ҅ϐीᆉᗺՏǶҺᒧܭБቹႽύਠ݈҅ϐᗺՏȐӵკ

41ȑǶ 

Step3: аਠ݈҅Οѳय़ҬᗺࣁচᗺᒡΕ܌ᒧᗺՏϐჴሞΟᆢ০

),,( nnn zyx (ൂՏࣁcm܈mm)Ǵ٠ၸЋղ᠐ځᗺՏჹᔈԿቹႽϐ

Ⴝનᗺ০ ),( nn vu ൂՏࣁpixelȐკ42ȑǶ 

Step4:ܭѰୁϷѓୁቹႽǴᒧ࣬ځڗӕჹᔈϐᗺՏǴ٠ၸႝတԾղ᠐

ᗺՏჹᔈԿቹႽϐႽનᗺ০ځ ),( nn vu Ȑკ43ȑǶ 

Step5:ख़ፄᡯ1ɴ3ǴᒧڗѦਠ҅ीᆉᗺՏԿϿϤᗺаȐӵკ44ȑǶ 

Step6:ஒΟѠឪቹᐒϐჴሞΟᆢ০ ),,( nnn zyx ᆶჹᔈԿቹႽϐႽનᗺ০

),( nn vu жΕॊϐԄ(2.5.1)ǴளӚ࣬ᐒϐ11ঁ Ѧୖኧ(L1iǵL2iǵ

L3i)ǴҗԜ11ঁ ୖኧஒѳय़ޑቹႽၗᙯඤࣁΟᆢϐҥᡏ০Ƕ 

 

კ40 Ѧਠ҅ၸำύǴΟѠ࣬ᐒܡឪѦਠ݈҅܌ளϐΟቹႽǶ 

(a)Б࣬ᐒǹ(b)Ѱୁ࣬ᐒǹ(c)ѓୁ࣬ᐒ܌ឪளϐቹႽǶ 
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კ41 ᒧڗБቹႽϐीᆉᗺՏ 

 

კ42 ᒡΕᒧڗᗺՏϐჴሞ০ 

 

კ43 ᒧڗ(a)Ѱୁ࣬ᐒϷ(b)ѓୁ࣬ᐒύ࣬ჹӕᔈϐᗺՏǶ 

(a) 
(b) 
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კ44 Ѧਠ҅ၸำύǴΟቹႽᒧڗϐѦਠ҅ᗺՏǶ 

(a)Б࣬ᐒǹ(b)Ѱୁ࣬ᐒǹ(c)ѓୁ࣬ᐒ܌ឪளϐቹႽǶ 

 

ֹԋѦਠ҅ࡕǴёளډҥᡏឪቹسӚ࣬ᐒϐ࣬ჹՏᆶࡋفǴӧDLTБ
ӧ11ঁ߄߾ݤ ѦୖኧǴҗԜ11ঁ ୖኧёஒѳय़ޑቹႽၗᙯඤࣁΟᆢϐҥ

ᡏ০Ƕ 

4-2-2 ਠ҅ᗺኧӭჲჹਠ่҅݀ϐቹៜਠ҅ᗺኧӭჲჹਠ่҅݀ϐቹៜਠ҅ᗺኧӭჲჹਠ่҅݀ϐቹៜਠ҅ᗺኧӭჲჹਠ่҅݀ϐቹៜ 

ՉѦਠ҅ਔǴΏࢂҗςޕჴሞՏޑਠ҅ᗺǴᆶቹႽϐΒᆢჹᔈᗺǴ

ճҔനλΒ४ݤள࣬ځᜢᜢ߯ǶӢԜᒧޑڗᗺኧຫӭਔǴፕځᇤৡӢ

ኬҁኧቚуԶᡂλǶჴሞᡍǴϩձаᒧ6ڗǵ12ǵ15ǵ18ǵ21ǵ24ǵ30ǵ36
ᗺ(Ӣࣁᗺኧࢂѳ֡ϩଛډਠ݈҅ޑΟঁѳय़Ǵ܌аޑ3ࢂ७ኧ)ǴӚਢٯѦ

ਠ่҅݀ځӵ9 ߄Ǵ11ঁ ڗᙯඤୖኧᆶਠ҅ᗺኧϐᜢ߯ӵკ45Ƕᒧ܄ௗጕޔ

ਠ่҅݀ຫӳǴჴᡍෳ၂Ǵᗺኧӧ21ᗺа߾ୱຫεǴڗਠ҅ᗺኧຫӭǵᒧޑ

٫ࣁǶ 

(a) 

(b) 
(c) 
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ளϐ11ঁ܌ਠ҅ᗺኧӭჲڗӕచҹΠǴᒧ࣬  9 ߄ Ѧਠ҅ୖኧ 

ਠ҅ᗺ

ኧ 
DLT 
ୖኧ 

6ᗺ 12ᗺ 15ᗺ 18ᗺ 21ᗺ 24ᗺ 30ᗺ 36ᗺ mean std 
COV 
(%) 

L1 -1.76 -1.9 -2.21 -2.25 -2.49 -2.69 -2.72 -2.73 -2.3438 0.3529  -0.1506 

L2 2.65 2.31 2.12 2.01 1.91 1.9 1.89 1.87 2.0825 0.2564  0.1231  

L3 -0.74 -0.65 -0.61 -0.58 -0.57 -0.55 -0.55 -0.54 -0.5988 0.0633  -0.1058 

L4 311.36 311.39 311.408 311.41 311.437 311.45 311.46 311.47 311.4231 0.0353  0.0001  

L5 1.12 1.15 1.15 1.16 1.16 1.16 1.16 1.16 1.1525 0.0130  0.0113  

L6 1.19 1.16 1.16 1.15 1.15 1.15 1.15 1.15 1.1575 0.0130  0.0112  

L7 -3.02 -2.96 -2.96 -2.96 -2.95 -2.95 -2.95 -2.95 -2.9625 0.0222  -0.0075 

L8 230.28 230.67 230.7 230.77 230.78 230.81 230.81 230.81 230.7037 0.1676  0.0007  

L9 -0.0016 -0.0015 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 0.0001  -0.0484 

L10 -0.0013 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 -0.0014 0.00003 -0.0238 

L11 -0.0022 -0.0018 -0.0018 -0.0018 -0.0018 -0.0018 -0.0018 -0.0018 -0.0018 0.0001  -0.0715 

 

6 12 15 18 21 24 30 36
-2.8

-2.6

-2.4

-2.2

-2

-1.8

-1.6

-1.4

校校校校

L1
 參
校
參

6 12 15 18 21 24 30 36
1.8

1.9

2

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

校校校校

L2
 參
校
參

 

6 12 15 18 21 24 30 36
-0.74

-0.72

-0.7

-0.68

-0.66

-0.64

-0.62

-0.6

-0.58

-0.56

-0.54

校校校校

L3
 參
校
參

6 12 15 18 21 24 30 36
311.36

311.38

311.4

311.42

311.44

311.46

311.48

311.5

校校校校

L4
 參
校
參

 

(a) (b) 

(c) (d) 
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6 12 15 18 21 24 30 36

1.125

1.13

1.135

1.14

1.145

1.15

1.155
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校校校校
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校
參

6 12 15 18 21 24 30 36
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L6
 參
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參

 

6 12 15 18 21 24 30 36
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-1.35
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6 12 15 18 21 24 30 36
-2.25

-2.2

-2.15

-2.1

-2.05

-2
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-1.9

-1.85
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კ45 Ѧਠ่҅݀ᆶਠ҅ᗺኧӭჲϐᜢ߯Ƕ 

(a)L1ୖ ኧॶǹ(b) L2ୖ ኧॶǹ(c) L3ୖ ኧॶǹ(d) L4ୖ ኧॶǹ(e) L5ୖ ኧॶǹ(f) L6

ୖኧॶǹ(g) L7ୖ ኧॶǹ(h) L8ୖ ኧॶǹ(i) L9ୖኧॶǹ(j) L10ୖኧॶǹ(k) L11ୖ ኧ

ॶǶ 

(e) (f) 

(g) 
(h) 

(i) 

(j) 

(k) 
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4-2-3 ឪቹᐒᄊᆶख़᠄ጄൎᜢ߯ឪቹᐒᄊᆶख़᠄ጄൎᜢ߯ឪቹᐒᄊᆶख़᠄ጄൎᜢ߯ឪቹᐒᄊᆶख़᠄ጄൎᜢ߯ 

ҁࣴزճҔΟѠឪቹᐒ(ϩձӧѰୁǵѓୁϷύѧ)ᢀෳੇय़Ǵӧᢀෳࢎ

Ǵ೭ΟѠឪቹᐒӼးܭӕᢀෳѳय़ǴԶѰѓٿѠឪቹᐒՏ࣬ܭӕଯ

Ǵຯᚆύѧឪቹᐒࡋ 45cmǴύѧឪቹᐒ߾ଯр 45cm(ӵკ 20)ǶӧᢀෳၸำǴ

ᢀෳࢎѸፓԋНѳރᄊǶӢԜǴҁࣴزଷ࣬ТύЈቹӧނᡏޜ໔

໔০ືֹӄѳՉǶޜՏϐ০ືᆶӦय़ۈǴ࣬Тଆ(X0,Y0,Z0)ࣁՏޑ

ǵفϩձаНѳ९فᙯޑΑᆶ࣬ᐒᏹբ࣬ӕǴ࣬ᐒӧԜΟ০ືࣁ

НѳᙯفǵϷѰѓᙯ߄فҢǴ࣬ࣁᐒᄊୖኧǶӆճҔӅጕԄ(2.1.1a-1b)

ஒ࣬Т০سᙯඤނࣁᡏޜ໔ϐ০سǶ 

ᏹբύஒᢀෳࢎፓНѳࡕǴፓНѳ९کفНѳᙯفǶӢ

ԜӧឪቹᐒᄊኳᔕύஒѰѓᙯفࣁۓ 0ǴӧόӕޑѰѓ࣬ᐒНѳ

९فǴᆶόӕޑНѳᙯفచҹΠǴځᢀෳጄൎޑख़᠄य़ᑈޑᡂϯǴаᕕ

ှόӕឪቹୖኧΠޑനεख़᠄य़ᑈǴගٮᢀෳਔޑឪቹୖኧୖۓԵǶ 

ҁࣴزύаԖޑᢀෳࢎచҹکޑᢀෳଯࡋՉኳᔕǴѰѓ࣬

ᐒଯࣁࡋ 1.26mਔǴ࣬ᐒНѳ९ࣁف ࣁձᢀෳጄൎঁޑਔǴѰѓ࣬ᐒࡋ25

7.808m2(ӵ10 ߄)Ƕ10 ߄ ᡉҢǴНѳᙯف(H Angle)வ 0 ໒ۈቚуਔǴ

Ѱѓ࣬ᐒޑख़᠄ጄൎᅌቚεǴԶаНѳᙯفӧ 7 ࣁਔǴख़᠄ጄൎࡋ

6.78m2 ΑࣁቚуǴԶख़᠄ጄൎᅌ෧ϿǶفӆᒿНѳᙯࡕനεॶǴฅࣁ

ᕕှύѧ࣬ᐒόӕޑНѳ९ޑفΟѠ࣬ᐒख़᠄ጄൎޑቹៜǴӧѰѓ࣬ᐒଯ

ࣁࡋ 1.26mਔǴ࣬ᐒНѳ९ࣁف НѳޑਔǴѰѓ࣬ᐒനεख़᠄ጄൎࡋ25

ᙯفӧ 5 ࣁفНѳ९ޑΠǴύѧ࣬ᐒࡋ ख़᠄ጄൎനޑਔǴ೭ΟѠ࣬ᐒࡋ29

εࣁ 6.315m2(ӵ12 ߄)Ƕ12 ߄ ࣁ ࣁفНѳ९ޑΠǴύѧ࣬ᐒࡋ6 ޑਔࡋ29

ख़᠄ጄൎനεࣁ 6.536m2Ƕ13 ߄ Ѱѓ࣬ᐒНѳᙯࣁف 7 дచҹځǴԶࡋ

࣬ӕΠǴύѧ࣬ᐒ९ࣁف 29 ࣁਔрനεख़᠄ጄൎǴय़ᑈࡋ 6.533m2Ǵځ

ख़᠄ጄൎӵკ 46 ࣁفНѳ९ޑҢǶύѧ࣬ᐒ܌ НѳޑਔǴѰѓ࣬ᐒࡋ29

ᙯࣁف ΟѠ࣬ᐒрനεख़᠄ጄൎޑਔࡋ8 6.393m2(ӵ14 ߄)Ƕ 

15 ߄ ࣁفНѳ९ޑΠǴѰѓ࣬ᐒࡋᐒଯ࣬ޑӕ࣬ࣁ 35 ޑਔǴόӕࡋ

Ѱѓ࣬ᐒНѳᙯفΠǴ࣬ᐒঁޑձܡឪጄൎ֡ࣁ 2.398m2ǶԶаНѳᙯ

ف ࣁѰѓ࣬ᐒख़᠄ጄൎനεǴޑਔࡋ12 2.006m2Ƕ16 ߄ Ѱѓ࣬ᐒНѳ९ࣁ

ف ࣁفǴНѳᙯࡋ35 ӧفНѳ९ޑਔǴύѧ࣬ᐒࡋ11 ਔǴևΟࡋ42
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Ѡ࣬ᐒޑനεख़᠄ጄൎǴय़ᑈࣁ 1.924m2Ƕځдచҹ࣬ӕΠǴѰѓ࣬ᐒޑ

Нѳᙯࣁف 12 ࣁനεख़᠄य़ᑈޑਔǴΟѠ࣬ᐒࡋ 1.939m2  ߄നε(ӵࣁ

17)Ǵკ 47 ύޑआՅୱࣁΟѠ࣬ᐒޑጄൎǶ18 ߄ ᡉҢНѳᙯࣁف ࡋ13

ਔǴΟѠ࣬ᐒޑനεख़᠄ጄൎ(19.27m2)рӧύѧ࣬ޑНѳ९ࣁف చࡋ42

ҹΠǶ 

19 ߄ ࣁࡋѰѓ࣬ᐒଯࣁ 2.4mǴНѳ९ࣁف Ѱѓ࣬ᐒޑਔǴόӕࡋ25

НѳᙯفᆶѰѓ࣬ᐒख़᠄ጄൎǶ߄ύᡉҢ࣬ᐒঁձܡឪጄൎࣁ

28.331m2ǶНѳᙯࣁف 3 ࣁख़᠄ጄൎനεǴځਔǴࡋ 26.719m2Ǵځԛ

ࣁفНѳᙯࣁ 4 ޑࡋ 26.056m2Ϸ 2 ޑࡋ 24.826m2Ƕ20 ߄ Ѱѓ࣬ᐒНࣁ

ѳᙯف 2 ࣁفНѳ९ޑਔǴύѧ࣬ᐒࡋ ࣁࡋଯޑǴύѧ࣬ᐒࡋ27 2.85m

చҹΠǴрΟѠ࣬ᐒख़᠄ጄൎനεǴࣁ 24.291m2ǶѰѓ࣬ᐒޑНѳ

ᙯࣁف 3 ࣁفНѳ९ޑനεख़᠄ጄൎрӧύѧ࣬ᐒޑਔǴΟѠ࣬ᐒࡋ 27

ΠǴय़ᑈࡋ 25.604m2(ӵ21 ߄)Ƕკ 48 ύआՅୱࣁ೭ΟѠ࣬ᐒޑख़᠄ᢀෳ

ጄൎǶ22 ߄ ࣁف՟చҹΠǴѰѓ࣬ᐒНѳᙯ࣬ࣁ നޑਔǴΟѠ࣬ᐒࡋ4

εख़᠄ጄൎΨࢂрӧύѧ࣬ᐒޑНѳ९ࣁف 27 ࣁय़ᑈځΠǴࡋ

325.444m2Ƕ 

23 ߄ ࣁѰѓ࣬ᐒଯࣁ 2.4mǴНѳ९ࣁف ѰѓفǴόӕНѳᙯࡋ35

࣬ᐒঁޑձᢀෳጄൎࣁ 8.701m2ǴԶаНѳᙯࣁف ख़ޑਔǴѰѓ࣬ᐒࡋ6

᠄ጄൎനεǴय़ᑈࣁ 7.832m2ǶځԛࣁНѳᙯف 7 کࡋ 5 Ƕύѧ࣬ᐒࡋ

ଯࣁࡋ 2.85mਔǴѰѓ࣬ᐒа24 ߄ فНѳᙯޑឪቹୖኧǴՠѰѓ࣬ᐒޑ

ࣁ ࣁفНѳ९ޑനεख़᠄ጄൎǴрӧύѧ࣬ᐒޑਔǴΟѠ࣬ᐒࡋ5 Ǵࡋ37

ࣁय़ᑈځ 7.656m2Ƕ25 ߄ فНѳᙯޑдឪቹୖኧόᡂǴՠѰѓ࣬ᐒځࣁ

ࣁ 6 ӧفНѳ९ޑਔǴύѧ࣬ᐒࡋ 39 ਔǴрΟѠ࣬ᐒനεख़᠄ጄൎࡋ

(7.719m2)Ƕӵ14 ߄ ឪቹୖኧచҹǴՠѰѓ࣬ᐒޑНѳᙯࣁف 26 ߄Ǵࡋ7

ᡉҢǴύѧ࣬ᐒޑНѳ९ࣁف ځख़᠄ጄൎനεǴޑਔǴ೭ΟѠ࣬ᐒࡋ39

य़ᑈࣁ 7.642m2Ƕკ 49 ࣁѰѓ࣬ᐒଯࣁ 2.4mǴНѳ९ࣁف Ǵύѧ࣬ᐒࡋ35

ଯࣁࡋ 2.85mޑឪቹୖኧΠǴΟѠ࣬ᐒрനεޑख़᠄ጄൎ(आՅ)ǴځѰѓ

࣬ᐒޑНѳᙯࣁف ࣁفНѳ९ޑǴύѧ࣬ᐒࡋ6  Ƕࡋ39

வॊፕᡉҢǴឪቹᐒଯࡋཇଯਔǴܡځឪጄൎཇεǶԶ࣬ᐒޑ

Нѳ९فཇλਔǴܡځឪጄൎΨཇεǶᒿ࣬ᐒޑНѳ९فཇεǴрന
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εख़᠄ጄൎ܌ሡޑѰѓ࣬ᐒޑНѳᙯفΨཇεǴύѧ࣬ᐒᆶѰѓ࣬ᐒޑ

Нѳ९فৡΨཇεǶځдឪቹୖኧόᡂਔǴ࣬ᐒଯࡋཇଯǴрനεख़᠄

ጄൎ܌ሡޑНѳᙯفཇλǴԶύѧ࣬ᐒᆶѰѓ࣬ᐒޑНѳ९فৡཇλǶ 
 

 ᆶឪቹጄൎ(ឪቹୖኧH1)Ƕ(H Angle)ف10Ѱѓ࣬ᐒόӕНѳᙯ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 25  (ࡋ

H Angle Left Cam. Right Cam. LR area 

0 7.808 7.808 4.243 

1 7.808 7.808 4.700 

2 7.808 7.808 5.156 

3 7.808 7.808 5.611 

4 7.808 7.808 6.065 

5 7.808 7.808 6.514 

6 7.808 7.808 6.759 

7 7.808 7.808 6.780 

8 7.808 7.808 6.664 

9 7.808 7.808 6.458 

10 7.808 7.808 6.189 
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 ᆶឪቹጄൎ(ឪቹୖኧC1)Ƕ(C_angle)ف11ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 25 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 5

ࡋǹύѧ࣬ᐒଯࡋ 1.71mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

25 7.808 7.808 14.382 6.514 6.061 

26 7.808 7.808 12.343 6.514 6.135 

27 7.808 7.808 10.701 6.514 6.202 

28 7.808 7.808 9.362 6.514 6.262 

29 7.808 7.808 8.256 6.514 6.315 

30 7.808 7.808 7.333 6.514 6.096 

31 7.808 7.808 6.555 6.514 5.293 

 

 ᆶឪቹጄൎ(ឪቹୖኧC2)Ƕ(C_angle)ف12ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 25 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 6

ࡋǹύѧ࣬ᐒଯࡋ 1.71mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

27 7.808 7.808 10.701 6.759 6.410 

28 7.808 7.808 9.362 6.759 6.476 

29 7.808 7.808 8.256 6.759 6.536 

30 7.808 7.808 7.333 6.759 6.357 

31 7.808 7.808 6.555 6.759 5.244 

 

 ᆶឪቹጄൎ(ឪቹୖኧC3)Ƕ(C_angle)ف13ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 25 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 7

ࡋǹύѧ࣬ᐒଯࡋ 1.71mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

27 7.808 7.808 10.701 6.780 6.395 

28 7.808 7.808 9.362 6.780 6.467 

29 7.808 7.808 8.256 6.780 6.533 

30 7.808 7.808 7.333 6.780 6.387 

31 7.808 7.808 6.555 6.780 5.695 
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 ᆶឪቹጄൎ(ឪቹୖኧC4)Ƕ(C_angle)ف14ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 25 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 8

ࡋǹύѧ࣬ᐒଯࡋ 1.71mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

27 7.808 7.808 10.701 6.664 6.243 

28 7.808 7.808 9.362 6.664 6.322 

29 7.808 7.808 8.256 6.664 6.393 

30 7.808 7.808 7.333 6.664 6.270 

31 7.808 7.808 6.555 6.664 5.636 

 

 ᆶឪቹጄൎ(ឪቹୖኧH2)Ƕ(H Angle)ف15Ѱѓ࣬ᐒόӕНѳᙯ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 35  (ࡋ

H Angle Left Cam. Right Cam. LR area 

0 2.398 2.398 0.701 

1 2.398 2.398 0.829 

2 2.398 2.398 0.955 

3 2.398 2.398 1.081 

4 2.398 2.398 1.206 

5 2.398 2.398 1.331 

6 2.398 2.398 1.456 

7 2.398 2.398 1.579 

8 2.398 2.398 1.702 

9 2.398 2.398 1.825 

10 2.398 2.398 1.928 

11 2.398 2.398 1.985 

12 2.398 2.398 2.006 

13 2.398 2.398 2.000 

14 2.398 2.398 1.971 
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 ᆶឪቹጄൎ(ឪቹୖኧC5)Ƕ(C_angle)ف16ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 35 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ

11 ࡋǹύѧ࣬ᐒଯࡋ 1.71mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

40 2.398 2.398 2.958 1.985 1.865 

41 2.398 2.398 2.757 1.985 1.896 

42 2.398 2.398 2.577 1.985 1.924 

43 2.398 2.398 2.415 1.985 1.916 

 

 

 ᆶឪቹጄൎ(ឪቹୖኧC6)Ƕ(C_angle)ف17ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 35 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ

12 ࡋǹύѧ࣬ᐒଯࡋ 1.71mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

40 2.398 2.398 2.958 2.006 1.875 

41 2.398 2.398 2.757 2.006 1.9088 

42 2.398 2.398 2.577 2.006 1.939 

43 2.398 2.398 2.415 2.006 1.936 

 

 

 ᆶឪቹጄൎ(ឪቹୖኧC7)Ƕ(C_angle)ف18ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 35 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ

13 ࡋǹύѧ࣬ᐒଯࡋ 1.71mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

40 2.398 2.398 2.958 2.000 1.858 

41 2.398 2.398 2.757 2.000 1.894 

42 2.398 2.398 2.577 2.000 1.9277 

43 2.398 2.398 2.415 2.000 1.9272 
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 ᆶឪቹጄൎ(ឪቹୖኧH3)Ƕ(H Angle)ف19Ѱѓ࣬ᐒόӕНѳᙯ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 25  (ࡋ

H Angle Left Cam. Right Cam. LR area 

0 28.331 28.331 21.54 

1 28.331 28.331 23.186 

2 28.331 28.331 24.826 

3 28.331 28.331 26.179 

4 28.331 28.331 26.056 

5 28.331 28.331 25.153 

 

 ᆶឪቹጄൎ(ឪቹୖኧC8)Ƕ(C_angle)ف20ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 25 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 2

ࡋǹύѧ࣬ᐒଯࡋ 2.85mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

26 28.331 28.331 34.286 24.826 24.069 

27 28.331 28.331 29.726 24.826 24.291 

28 28.331 28.331 26.006 24.826 22.455 

29 28.331 28.331 22.935 24.826 19.491 

 

 ᆶឪቹጄൎ(ឪቹୖኧC9)Ƕ(C_angle)ف21ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 25 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 3

ࡋǹύѧ࣬ᐒଯࡋ 2.85mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

26 28.331 28.331 34.286 26.179 25.364 

27 28.331 28.331 29.726 26.179 25.604 

28 28.331 28.331 26.006 26.179 23.906 

29 28.331 28.331 22.935 26.179 20.872 

 

 ᆶឪቹጄൎ(ឪቹୖኧC10)Ƕ(C_angle)ف22ύѧ࣬ᐒόӕНѳ९ ߄
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(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 25 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 4

ࡋǹύѧ࣬ᐒଯࡋ 2.85mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

26 28.331 28.331 34.286 26.056 25.185 

27 28.331 28.331 29.726 26.056 25.444 

28 28.331 28.331 26.006 26.056 23.9692 

29 28.331 28.331 22.935 26.056 21.161 

 

 ᆶឪቹጄൎ(ឪቹୖኧH4)Ƕ(H Angle)ف23Ѱѓ࣬ᐒόӕНѳᙯ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 35  (ࡋ

H Angle Left Cam. Right Cam. LR area 

0 8.701 8.701 5.470 

1 8.701 8.701 5.924 

2 8.701 8.701 6.374 

3 8.701 8.701 6.820 

4 8.701 8.701 7.263 

5 8.701 8.701 7.682 

6 8.701 8.701 7.832 

7 8.701 8.701 7.755 

 

 ᆶឪቹጄൎ(ឪቹୖኧC11)Ƕ(C_angle)ف24ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 35 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 5

ࡋǹύѧ࣬ᐒଯࡋ 2.85mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

36 8.701 8.701 11.243 7.682 7.215 

37 8.701 8.701 10.342 7.682 7.656 

38 8.701 8.701 9.548 7.682 7.469 

39 8.701 8.701 8.844 7.682 7.569 

40 8.701 8.701 8.218 7.682 7.0450 

 

 ᆶឪቹጄൎ(ឪቹୖኧC12)Ƕ(C_angle)ف25ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 35 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 6

ࡋǹύѧ࣬ᐒଯࡋ 2.85mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ
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C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

36 8.701 8.701 11.243 7.832 7.337 

37 8.701 8.701 10.342 7.832 7.478 

38 8.701 8.701 9.548 7.832 7.609 

39 8.701 8.701 8.844 7.832 7.719 

40 8.701 8.701 8.218 7.832 7.256 

 

 ᆶឪቹጄൎ(ឪቹୖኧC13)Ƕ(C_angle)ف26ύѧ࣬ᐒόӕНѳ९ ߄

(ឪቹୖኧǺѰѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 35 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 7

ࡋǹύѧ࣬ᐒଯࡋ 2.85mǴНѳᙯف 0 فǴѰѓᙯࡋ 0  (ࡋ

C_ Angle Left Cam. Right Cam. Center Cam LR area LRC area 

36 8.701 8.701 11.243 7.755 7.234 

37 8.701 8.701 10.342 7.755 7.384 

38 8.701 8.701 9.548 7.755 7.524 

39 8.701 8.701 8.844 7.755 7.642 

40 8.701 8.701 8.218 7.755 7.227 
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კ46ΟѠ࣬ᐒख़᠄ጄൎ(చҹ1) 

(Ѱѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 25 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 7 ǹύѧࡋ

࣬ᐒଯࡋ 1.71mǴНѳ९ف 29 فǴНѳᙯࡋ 0 فǴѰѓᙯࡋ 0  (ࡋ

 

 

კ47ΟѠ࣬ᐒख़᠄ጄൎ(చҹ2) 
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(Ѱѓ࣬ᐒଯࡋ 1.26mǴ࣬ᐒНѳ९ف 35 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 7 ǹύѧࡋ

࣬ᐒଯࡋ 1.71mǴНѳ९ف 42 فǴНѳᙯࡋ 0 فǴѰѓᙯࡋ 0  (ࡋ

 

კ48ΟѠ࣬ᐒख़᠄ጄൎ(చҹ3) 

(Ѱѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 25 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 3 ǹύѧ࣬ࡋ

ᐒଯࡋ 2.85mǴНѳ९ف 27 فǴНѳᙯࡋ 0 فǴѰѓᙯࡋ 0  (ࡋ
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კ49ΟѠ࣬ᐒख़᠄ጄൎ(చҹ4) 

(Ѱѓ࣬ᐒଯࡋ 2.4mǴ࣬ᐒНѳ९ف 35 ࣁفǴѰѓ࣬ᐒНѳᙯࡋ 6 ǹύѧ࣬ࡋ

ᐒଯࡋ 2.85mǴНѳ९ف 39 فǴНѳᙯࡋ 0 فǴѰѓᙯࡋ 0  (ࡋ

4-3 ҥᡏቹႽख़ࡌᆶᓉᄊᡍҥᡏቹႽख़ࡌᆶᓉᄊᡍҥᡏቹႽख़ࡌᆶᓉᄊᡍҥᡏቹႽख़ࡌᆶᓉᄊᡍ 

4-3-1ҥᡏቹႽख़ࡌҥᡏቹႽख़ࡌҥᡏቹႽख़ࡌҥᡏቹႽख़ࡌ 

ѝԖѠ࣬ᐒਔǴךॺคݤஒΒᆢቹႽख़ࡌӣΟᆢҥᡏቹႽǴ܌ளኧᏵࣁ(x, 
y)ǹԖٿѠ࣬ᐒਔǴёаᕇளΟᆢቹႽǴڗள(x, y, z)ၗǹՠ௦ҔΟѠ࣬ᐒ

ਔǴךॺ߾ёаڗளೱុբޑҥᡏቹႽǴջ(x, y, z, t)ኧᏵǶკ50ࢂճҔҥᡏቹ

Ⴝឪቹᐒܡឪੇय़ϐҢཀკǴҗॊϐѦਠ҅ளϐ11ঁ Ѧୖኧ

).....,( 1121 LLL Ǵӆ٬ҔቹႽϰଛޑБݤǴךॺёаפрቹႽҺᗺ ),,( 000 ZYX ϩ

ձӧΟѠ࣬ᐒቹႽჹᔈᗺޑՏ 1mp ),( iCiC yx ǵ 2mp ),( iLiL yx ǵ 3mp ),( iRiR yx Ϸ

  ҢǴӵΠԄǴ߄Ԅޑᜢ߯ԄǴаંତ܄ጕޑᜢ࣬ځ
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             (4.2.1) 

ԄύLǵCǵRޑΠж߄Ѱୁǵύ໔ᆶѓୁ࣬ޑᐒǴ ),( ii yx ж߄ӧॊ࣬

ᐒύޑቹႽᗺՏǴԄёၸനλΒ४ှݤрҺཀᗺՏӧΟޜࡋ໔ޑ০ॶ

),,( 000 ZYX ǴаࡌᄬԋֹޑΟᆢቹႽǶ 

 

კ50 ҥᡏቹႽவ߄٣य़ੇݩᅱෳҢཀკ 



 
 

-63- 

 

ࡴឪǴхܡᡏϐނǴҁӃՉᓉᄊ܄ϐҔੁݢΑӃΑှҥᡏឪቹᇿෳࣁ

Ǵၸ܄ੁݢаኳᔕੇय़ϐ݈ੁݢελЁκϐӦ݈ᅶᑄǴ٠ᇙբᓉᄊޕឪςܡ

ჴᡍෳ၂ՉჴࣴزǴаҥᡏቹႽᔈҔܭໆෳჴނϐᆒዴࡋǶ 

4-3-2 ѳय़ኳᔕݢϐᓉᄊᡍѳय़ኳᔕݢϐᓉᄊᡍѳय़ኳᔕݢϐᓉᄊᡍѳय़ኳᔕݢϐᓉᄊᡍ 

ӧख़ࡌрΟᆢШࣚ০ϐࡕǴ२ӃाዴᇡҥᡏቹႽໆෳޑᆒዴࡋǴёᙖҗໆ

ෳςނޑࡋߏޕᡏǴٰ ղۓीᆉှ݀ޑԋфᆶցǶԜςނࡋߏޕᡏനӳࣁБǴ

ӢࣁБޑഗᗺࢂໆෳᗺޑന٫ᒧǴҁჴᡍ٬Ҕᅶᑄ(ӵკ53܌Ң)բໆෳ୷

ྗϐࡑෳނǴځќঁӳೀ൩ࢂᒧᒱᗺޑᐒКၨλǴௗߡёаճҔΟቹႽޑ

ჹᔈᗺளډໆෳᗺޑΟᆢШࣚ০Ǵ٠КၨᆶౠᑄჴሞᜐߏϐᇤৡǴځթӵკ

 ҢǶ܌51

 

კ51 ѳय़ኳᔕݢթҢཀკ 

ჴᡍᡯ٩ൻॊϐѦਠ҅ǵቹႽϰଛᆶҥᡏቹႽख़ࡌՉǴ२ӃаΟѠ

ឪቹᐒӕܡឪਠ݈҅Ǵӵკ52Ǵҗޔௗጕ܄ᙯඤளӚឪቹᐒϐ11ঁ ঁѦ

ਠ҅ୖኧǶӕឪቹނޑ(Ӧ݈ᅶᑄ)Ǵӵკ53ǴᒧӚቹႽϐϰଛᗺǴՉ

ቹႽϰଛǴϰଛ่݀ӵკ54܌Ң 
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კ52 Ѧਠ҅ϐਠ݈҅ቹႽ 

   

კ53 ܡឪϐᅶᑄቹႽ 

 

კ54 ᅶᑄቹႽϐϰଛ 

ҥᡏቹႽख़ࡕࡌǴளӚᗺޑΟᆢ০ॶǴᆶჴሞӦᑄᜐ40ߏϦϩКၨǴ
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ѳ֡ᇤৡ0.06Ϧϩ(ऊ0.15%ᇤৡ)ǴۘᆀᆒྗǶࣁ൨ቚуໆෳϐᆒዴ܄Ǵ

ፕӧόӕሺᏔࢎଯࡋᆶෳຯਔǴᇤৡϐׯǶ 

ԵໆόӕሺᏔࢎଯࡋ(H=110ϦϩǵH=140ϦϩǵH=180Ϧϩ)Ϸ࣬ӕ୷ጕ

(D=80Ϧϩ)ޑ၂ᡍచҹύǴܡځឪඳ3ࣁϦЁԿ6ϦЁǴϩ่݀ӵ27 ߄Ƕჴᡍ

ύаӦय़ᅶᑄٰբໆෳ୷ྗǴځѤঁᜐޑჴሞᜐ40ࣁࣣߏϦϩǴෳຯ3.1ࣁ
ϦЁೀǴҥᡏቹႽೌמໆෳޑډᅶᑄϐ࣬ჹຯᚆ39.94ࣁϦϩǴᇤৡ0.06ࣁϦϩǹ

ෳຯ5.5ࣁϦЁೀǴ࣬ځჹຯᚆ39.20ࣁϦϩǴᇤৡ0.8ࣁϦϩǴҗΟಔჴᡍϐ่

݀ǴёวǺऩឪቹᐒᆶࡑෳނຫௗ߈Ǵ߾ቹႽໆෳᇤৡຫλǹϸϐ߾ᇤৡຫεǴ

 ຯᚆឪቹᐒຫᇻԶᡂε(ӵკ55)ǶނҥᡏቹႽໆෳᇤৡᒿҞࡺ

 ߄Πෳຯᆶୃ౽ໆϐϩࡋόӕឪቹଯ 27 ߄

ໆෳ่݀(cm) ୃ౽ໆ(cm) ୃ౽ໆᇤৡԭϩК(%) ܡឪ

ຯᚆ 
(m) H=110 

cm 
H=140 

cm 
H=180 

cm 

ෳࡑ

 ࡋߏ
(cm) H=110 

cm 
H=140 

cm 
H=180 

cm 
H=110 

cm 
H=140 

cm 
H=180 

cm 

3.1 40.12 39.91 39.94 40 0.12 0.09 0.06 0.3 0.225 0.15 

3.5 39.75 39.89 39.87 40 0.25 0.11 0.13 0.625 0.275 0.325 

3.9 39.70 39.80 39.82 40 0.30 0.2 0.18 0.735 0.5 0.45 

4.3 39.55 39.68 39.61 40 0.45 0.32 0.39 1.125 0.8 0.975 

4.7 39.50 39.40 39.45 40 0.50 0.60 0.55 1.25 1.5 1.375 

5.1 39.43 39.30 39.25 40 0.57 0.70 0.75 1.425 1.75 1.875 

5.5 39.33 39.28 39.20 40 0.67 0.72 0.80 1.675 1.8 1.9875 

 

0
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ឪຯᚆ(m)ܡ

ୃ
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ᇤ
ৡ
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ୃ
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ໆ
ᇤ
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%
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3.3        3.5        3.9        4.3        4.7        5.1      5.5

 

კ55 όӕܡឪຯᚆᆶଯࡋϐୃ౽ໆ 
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 ϐᓉᄊᡍݢ໔ኳᔕޜϐᓉᄊᡍݢ໔ኳᔕޜϐᓉᄊᡍݢ໔ኳᔕޜϐᓉᄊᡍݢ໔ኳᔕޜ 4-3-3

ѳय़ኳᔕݢؼ܈ӳϐᡍࡕǴࠟືޔБӛޑቹႽख़ࡌǴӧԜ

௦Ҕߏݢۓڰϐ҅۰݈ੁݢݢ(ӵკ56)բࡑࣁෳނޑǴՏځჴᡍଛᆶ

λ࣬ӕӵკ51܌ҢǴЪឪቹచҹࣁۓڰǺ᜔ᓐขຯ12mmǴՏܭѰୁǵѓୁϷ

ୁឪቹᐒаӀືѳՉޑឪቹᄊǴځឪቹᐒΠࡋفϩձ30°Ƕ၂ᡍ่݀၁ಒϣ

ϩॊӵΠǺ 

 

კ56 ݈ੁݢኳࠠ 

ख़ࡌϐҥᡏቹႽӵკ 57 ݮკύܭҢǴ܌ AB ওय़ጕϐݢঢ়ೀǴၸҁЎวϐ

ҥᡏឪቹೌמໆෳрݢځଯࣁ 3.09 ϦϩǴᆶჴሞ݈ੁݢໆෳϐݢଯ 3 ϦϩǴޣٿ

ᇤৡࣁ 0.09 ϦϩǴݢଯᇤৡԭϩКࣁ 3%ǹҥᡏឪቹೌמໆෳݢٿঢ়ϐ࣬ჹຯᚆ(ݢ

ࣁऊ(ߏ 21.03 ϦϩǴᆶჴሞໆෳϐߏݢ 21 ϦϩǴޣٿᇤৡࣁ 0.03 ϦϩǴߏݢᇤ

ৡԭϩКࣁ 0.142%ǶᆕӝॊӚ၂ᡍёޕǴҥᡏឪቹೌמёගٮྗዴໆෳੁݢ

ϐБݤǴёᔈҔܭᢀෳၨεጄൎޑΟᆢݢၗૻǶ 
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კ57 ҥᡏቹႽೌמϐှ่݀ 

 ่݀ࡌҥᡏቹႽख़ 28 ߄

ጓဦ x(cm)  y(cm)  z(cm)  ჴሞଯำ(cm) 
1  -11.78  8.78  28.66 29.1 
2  -7.52  15.52  23.36  23.1 
3  1.39  27.86  27.07  26.5 
4  5.96  35.48  19.51  19.8 
5  13.94 46.53  23.12  23.0 
6  18.91  54.55  16.77  16.5 
7  27.86  67.14  19.63  19.8 
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B 
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კ58 ݈ੁݢওय़ᆶҥᡏख़่݀ࡌКၨ 

ӵ܌ॊǴ4-3-2λឪቹسଯࡋᆶෳຯჹѳय़ෳໆޑᇤৡǴҁ

݈ੁݢܭǴᇤৡቹៜޑ(ࡋଯ)Бӛືޔᆶෳຯჹࠟࡋଯ݈ੁݢճҔ߾

ǴᆶҥᡏቹႽໆෳ่݀КၨࡋჴሞଯځǴ٠ໆෳ(ӵკ59a)ނෳࡑϐޕ9ঁςܫ

చҹΠ(H=110ϦϩǵH=140ϦϩǵH=180ࡋӧόӕឪቹଯࣁ4-3Ǵკ60߄ӵ่݀ځ
Ϧϩ)ǴҥᡏቹႽໆෳଯࡋᆶჴෳଯࡋϐᇤৡკǴӧzືଯำޑෳໆॶёวǴҁ

 1ϦϩаΠǶܭᇤৡࣣեࡋଯޑᆉрٰ܌ݤ٬ҔϐБزࣴ

კ61ࣁӧሺᏔࢎଯ180ࡋϦϩϷόӕޑឪቹᐒ໔ϐ࣬ჹຯᚆޑឪቹచҹ

ΠǴ܌ໆෳϐኧᏵᆶჴෳϐ่݀КၨკǶӧ၂ᡍύǴ୷ጕ20ࣁϦϩਔǴځቹႽ

ໆෳᆶჴෳϐଯࡋᇤৡၲ1.23ډϦϩǴฅԶᒿ୷ጕޑቚߏǴ୷ጕ60ࣁϦϩ(၂
ᡍ17)Ϸ80Ϧϩ(၂ᡍ18)ਔǴޣٿځଯࡋᇤৡԖफ़եޑຝǴځଯࡋᇤৡϩձ0.69ࣁ
ϦϩϷ0.62ϦϩǴҗԜளޕǴᒿ୷ጕޑቚߏǴёफ़եZືଯޑࡋᇤৡǶ 
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1 23 4
56

7 8 9

1 23 4
56

7 8 9

 

(a) ୁቹႽ 

 

(b) ѰୁቹႽ              (c) ѓୁቹႽ 

კ59 ឪቹଯ1.8ࡋϦЁܡឪϐ݈ੁݢቹႽ 

 ߄ᇤৡϩࡋΠଯࡋόӕឪቹଯ 29 ߄

ໆෳ่݀ 
(cm) 

ଯࡋᇤৡ 
(cm) ᗺՏ 

H=110 
cm 

H=140 
cm 

H=180 
cm 

ჴሞଯำ
(cm) H=110 

cm 
H=140 

cm 
H=180 

cm 
1 31.79 31.88 31.67 31.2 0.59 0.68 0.47 

2 28.42 28.37 28.31 27.8 0.62 0.57 0.51 

3 26.95 27.05 27.13 26.6 0.35 0.45 0.53 

4 26.58 26.46 26.68 26.1 0.48 0.36 0.58 

5 22.68 22.61 22.88 22.3 0.38 0.31 0.58 

6 21.15 21.1 21.22 20.6 0.55 0.5 0.62 

7 20.47 20.57 20.39 19.9 0.57 0.67 0.49 

8 19.21 19.34 19.28 18.8 0.41 0.54 0.48 

9 19.83 19.93 20.07 19.5 0.33 0.43 0.57 
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 ߄ᇤৡϐϩࡋόӕ୷ጕᆶଯ 30 ߄

ໆෳ่݀ 
(cm) 

ଯࡋᇤৡ 
(cm) ᗺՏ 

D=20 
cm 

D=60 
cm 

D=80 
cm 

ჴሞଯำ
(cm) D=20 

cm 
D=60 
cm 

D=80 
cm 

1 32.40 31.81 31.79 31.2 1.2 0.61 0.59 

2 28.95 28.45 28.42 27.8 1.15 0.65 0.62 

3 27.83 27.13 26.95 26.6 1.23 0.53 0.35 

4 27.28 26.61 26.58 26.1 1.18 0.51 0.48 

5 23.38 22.73 22.68 22.3 1.08 0.43 0.38 

6 21.81 21.21 21.15 20.6 1.21 0.61 0.55 

7 20.93 20.59 20.47 19.9 1.03 0.69 0.57 

8 19.76 19.34 19.21 18.8 0.96 0.54 0.41 

9 20.56 19.93 19.83 19.5 1.06 0.43 0.33 
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კ60 όӕឪቹଯࡋΠϐଯࡋᇤৡკ 
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კ61 όӕ୷ጕࡋߏᆶଯࡋᇤৡკ 
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4-4 ਠ݈҅ᆶࡑෳҞຯᚆჹϩ่݀ϐቹៜਠ݈҅ᆶࡑෳҞຯᚆჹϩ่݀ϐቹៜਠ݈҅ᆶࡑෳҞຯᚆჹϩ่݀ϐቹៜਠ݈҅ᆶࡑෳҞຯᚆჹϩ่݀ϐቹៜ  

ҁࣴزவ൳ԛ࠻ϣᆶЊѦޑෳ၂ࣴزύวǴਠ݈҅ܫՏᆶނୁࡑϐ໔

ؼᡏቻϰଛ่݀ނޑ߈ߕހቹៜǶ೯தӧਠ҅ޑϰଛ่݀Ԗᡉܭຯᚆჹޑ

ӳǴԶຯᚆਠ݈҅ၨᇻೀǴځϰଛ۳۳όགྷǶҁ၂კӧచҹၨܰڋ

ᕕ่݀ϩޑ࠻ఈᙖҗჴᡍ׆ቹៜǴޑ่݀ύǴਠ݈҅Տჹϩ࠻ჴᡍޑ

ှԜୢᚒ٠൨ှ،ϐၰǶ 

ҁჴᡍҞࣁ߯ޑᔠᡍਠ݈҅Տჹीᆉ่݀ϐ௵གࡋෳ၂ǴӢԜሡڋਠ҅

݈ՏѦ܌Ԗޑ೬ฯᡏ࣬֡ۓӕǶჴᡍѲ२Ӄܭޜᚻ܌Ο࣬ᐒǴΟ

࣬ᐒϐ࣬ᜢᄊӵ31 ߄ǴԜΟ࣬ᐒֹԋډޔࡕჴᡍ่֡״όё౽Ǵ࣬ځჹ

Տӵკ62Ƕ࣬ᐒϣ࣬ᜢୖኧۓӵΠ 

᜔ᓐ᜔ᓐ᜔ᓐ᜔ᓐǺขຯ 12mmǵჹขຯᚆ∞ǵӀ୮ 4 

೬ᡏ༾ፓ೬ᡏ༾ፓ೬ᡏ༾ፓ೬ᡏ༾ፓǺShutter 30ǵGain 80ǵBrightness 200 

 ኬೲǺ3.75 FPS (640×480 pixel)ڗኬೲڗኬೲڗኬೲڗ

 ᄊჴᡍਔΟѠ࣬ᐒ 31 ߄

࣬ᐒ 1 2 3 

ଯࡋ(cm) 168 104 104 

९5 °5 °10 ( °)ف° 

ҥᡏឪቹسࢎֹԋࡕǴவΟѠឪቹᐒख़᠄ޑຎืጄൎёޕǴന߈ёෳຯ

ᚆ4.5ࣁm (ΟѠ࣬ᐒёӕਔڗኬᗺᆶҥᡏسϐຯᚆ)Ǵനᇻ17ࣁmǶҁ၂ᡍஒࡑ

ෳܫނܭObj1 (5m)ǵObj2 (11m)ǵObj3 (17m)ΟೀՏǴځύ۱ࡴύϐՏ

ځᡏǴӢނኧঁરጃ᠄ԋϐόೕࣁނෳࡑຯᚆǶޑسຯᚆҥᡏឪቹނжෳ߄

ଯࡋёܰໆෳǴڗளჴᡍሡᡍޑॶǶҁჴᡍۓਠ݈҅ՏϩձՏܭC1 
(5m)ǵC2 (7m)ǵC3 (9m)ǵC4 (11m)ǵC5 (13m)ǵC6 (15m)ǵC7 (17m)ೀǴҁჴᡍ

թϐҢཀკӵკ63܌ҢǶჴᡍၸำྣТӵკ64܌ҢǶ 

ჴᡍБࣁݤǺҥᡏឪቹسόǴ౽ਠ݈҅Տ(Ύᅿຯᚆ)ᆶࡑෳނՏ(Ο
ᅿՏ)Ǵӝी7×3=21ԛ၂ᡍǶԛ၂ᡍ֡ϩࡑෳᗺଯำᆶჴෳଯำ(ёໆෳ)ϐ
ᇤৡǴᙖԜ၂ᡍਠ݈҅ᇻ߈ჹϩ่݀ϐቹៜǶ 
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3

1

2

 

კ62 Ο࣬ᐒՏۓက 

      

Obj1 Obj2 Obj3

C1 C2 C3 C4 C5 C6 C7

ёຎጄൎ

 

კ63 ჴᡍթҢཀკ 
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კ64 ჴᡍթ 

EXP1ǺࡑෳނՏܭObj1Տ(ຯᚆ࣬ᐒ5m)Ǵ౽ਠ݈҅ϩձीᆉࡑෳނҞ

ᗺ(კ65)ϐଯำǴीᆉ่݀ӵ32 ߄ᆶკ66Ƕ 

 

კ65 Obj1ϐࡑෳᗺ 

 ෳᗺϐीᆉ่݀ࡑObj1၂ԛӚ 32 ߄

Ҟᗺ 1 2 3 4 5 6 7 8 9 10 11 

ჴෳॶ 0.0 14.3 21.1 36.8 20.4 20.4 36.8 36.8 58.1 58.1 58.1 

C1 3.6 16.5 23.2 38.4 22.9 23.3 37.8 38.2 58.4 58.0 58.3 

C2 3.0 16.1 22.8 38.0 22.5 22.6 37.8 38.2 57.8 57.4 57.3 

C3 4.7 18.6 25.7 41.4 25.3 25.4 40.6 40.8 60.5 60.3 60.4 
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C4 2.4 15.3 22.0 37.1 21.7 22.0 37.0 37.4 57.0 56.6 56.7 

C5 -12.2 8.1 17.9 39.1 17.5 17.9 38.2 38.3 61.8 62.0 63.5 

C6 -14.8 3.3 12.3 32.0 11.2 10.3 39.8 41.7 63.2 61.8 58.5 

C7 -60.4 -37.1 -25.7 -1.2 -27.4 -28.7 14.8 18.5 43.0 40.2 34.1 

 

კ66 Obj1၂ԛਠ݈҅Տᆶѳ֡ᇤৡᜢ߯კ 

EXP2ǺࡑෳނՏܭ Obj2Տ(ຯᚆ࣬ᐒ 11m)Ǵ౽ਠ݈҅ϩձीᆉࡑෳނҞ

ᗺ(კ 67)ϐଯำǴϩ่݀ӵ33 ߄߄ ᆶკ 68Ƕ 

 

კ67 Obj2ϐࡑෳᗺ 

 ෳᗺϐीᆉ่݀ࡑObj2၂ԛӚ 33 ߄

Ҟᗺ 1 2 3 4 5 6 7 8 9 10 11 

ჴෳॶ 0.0 14.3 21.1 36.8 20.4 20.4 36.8 36.8 58.1 58.1 58.1 
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C1 -7.3 7.3 15.0 31.4 13.7 13.4 31.5 31.4 54.0 54.0 53.9 

C2 -3.6 10.8 18.5 34.8 17.3 17.2 35.1 34.9 57.5 57.6 58.0 

C3 6.0 19.0 25.9 40.7 25.0 25.5 41.4 41.1 61.5 61.7 63.1 

C4 -2.0 11.8 19.0 34.5 17.7 17.1 34.9 35.0 56.0 56.0 55.9 

C5 9.6 21.4 27.7 41.2 26.9 27.0 40.7 40.2 59.0 59.2 59.6 

C6 -15.2 -0.6 7.0 23.0 5.0 3.3 25.0 25.9 46.8 46.2 45.3 

C7 -14.4 1.6 9.7 26.6 7.6 5.3 27.8 29.0 50.2 49.3 46.4 

 

 

კ68 Obj2၂ԛਠ݈҅Տᆶѳ֡ᇤৡᜢ߯კ 

EXP3ǺࡑෳނՏܭ Obj3Տ(ຯᚆ࣬ᐒ 17m)Ǵ౽ਠ݈҅ϩձीᆉࡑෳނҞ

ᗺ(კ 69)ϐଯำǴϩ่݀ӵ34 ߄ Ϸკ 70Ƕ 

 

კ69 Obj3ϐࡑෳᗺ 

 ෳᗺϐीᆉ่݀ࡑObj3၂ԛӚ 34 ߄
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Ҟᗺ 1 2 3 4 5 6 7 8 9 10 11 

ჴෳॶ 0.0 14.3 21.1 36.8 20.4 20.4 36.8 36.8 58.1 58.1 36.8 

C1 -11.8 8.0 19.0 41.8 17.8 17.8 43.9 45.2 75.9 75.7 45.7 

C2 -1.0 15.7 25.2 45.0 24.3 24.2 46.7 47.7 74.0 74.1 48.3 

C3 3.3 17.9 26.2 43.6 25.8 26.1 44.6 45.3 68.6 68.7 44.9 

C4 2.2 16.2 24.1 40.8 23.6 23.8 41.9 42.6 65.4 65.4 42.5 

C5 7.0 20.0 27.2 42.7 26.8 27.2 43.6 44.2 65.1 65.3 44.0 

C6 -2.6 10.1 18.0 34.1 17.9 17.1 34.2 35.6 56.0 56.1 34.5 

C7 -3.9 9.3 16.9 32.7 16.1 15.9 34.4 35.3 55.8 56.1 35.9 

 

კ70 Obj3၂ԛਠ݈҅Տᆶѳ֡ᇤৡᜢ߯კ 

    ॊკ߄Ңрঁձ၂ᡍ่݀ޑǴᆕӝ่݀ёаـკ71Ǵځύᕵືࣁค

ӢԛϯޑϰଛᇤৡǶவ၀კύёаమཱӦวǴਠ݈҅ᆶࡑෳނຯᚆၨᇻਔǴ

ीᆉϐࡑෳᗺᆶჴሞଯำϐᇤৡၨεǴЪόፕࡑෳނϐຯᚆǴԜ่ፕ֡ԋҥǶۓ

ໆޑϩ่݀ᡉҢǴࡑෳނҹکਠ҅࣬ހຯ11mаϣਔǴϰଛቹႽ܌ளϐଯࡋ

ᇤৡӧ10%аϣǴҗܭҁෳ၂Кჹᗺϐѳ֡ଯࡋऊ30cmǴΨ൩ࢂᇥǴӧჴᡏੇୱ

ύǴਠ҅ހᆶࡑෳੇୱϐຯᚆѸՏ36~ܭ७ԖကݢଯጄൎϣǴӵੇݢଯऊ1m
ਔǴ၀ຯᚆᔈλ36ܭmǶඤѡ၉ᇥǴऩ၀ຯᚆၲ36mǴ1߾mаΠݩੇੁݢޑஒࡐ

ᜤϰଛԋфǴ1mѰѓੁݢޑໆෳᇤৡऊ10%Ƕ 
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კ71 ϰଛᇤৡᆶਠ҅ࡑ-ހෳނ໔ຯᚆϐᜢ߯ 

Զҗҁჴᡍҭวਠ݈҅ࡑ܈ෳނຯᚆၨᇻਔǴਠ݈҅ᆶࡑෳ֡ނӢ

ຯᚆၸᇻԶቹႽᡂλǴԋคྗݤዴᒧᗺ(ӵკ72)Ǵаҁჴᡍ௦Ҕϐਠ݈҅(ᆛ
6×6ࣁϦϩ)ǴܡឪҞຯᚆаӧ15ϦЁϣەࣁǶऩाᢀෳၨᇻϐҞǴᔈ

уεᆛ໔ຯǴаගϲྗዴ܄Ƕ 

 

კ72 ਠ݈҅ܫϼᇻᒧᗺܰౢғᇤৡ(ѰკࣁC1ਢٯǵѓკࣁC7) 

ନΑճҔྗѦਠ݈҅ਠ݈҅ᆶࡑෳނ໔ᜢ߯ჹϩޑ่݀ቹៜѦǴ

ҁࣴ٠ز௦ҔᒿЋڗளϐࠔނբࣁਠ݈҅Ǵॊᜢ߯Ǵऩૈᕇளؼӳ่݀Ǵ

λ࣬ӕǴόሡाᇙբѦਠ݈҅ǶჴᡍѲᆶ߾҂ٰӧѦӦՉԜբ߾

Ο࣬ᐒϐ࣬ᜢᄊӵ35 ߄ǴԜΟ࣬ᐒֹԋډޔࡕჴᡍ่֡״όё౽Ǵ࣬ځ

ჹՏӵკ73Ƕ࣬ᐒϣ࣬ᜢୖኧۓӵΠ 

᜔ᓐ᜔ᓐ᜔ᓐ᜔ᓐǺขຯ 12mmǵჹขຯᚆ∞ǵӀ୮ 4 

೬ᡏ༾ፓ೬ᡏ༾ፓ೬ᡏ༾ፓ೬ᡏ༾ፓǺShutter 70ǵGain 80ǵBrightness 450 

 ኬೲǺ1.00 FPS (640×480 pixel)ڗኬೲڗኬೲڗኬೲڗ

 ᄊჴᡍਔΟѠ࣬ᐒ 35 ߄

࣬ᐒ 1 2 3 

ଯࡋ(cm) 140 75 75 

९0 °0 °5 ( °)ف° 

ҥᡏឪቹسࢎֹԋࡕǴவΟѠឪቹᐒख़᠄ޑຎืጄൎёޕǴന߈ёෳຯ

ᚆऊ5ࣁm (ΟѠ࣬ᐒёӕਔڗኬᗺᆶҥᡏسϐຯᚆ)Ƕӵӕ၂ᡍஒࡑෳܫނ

ܭObj1 (5m)ǵObj2 (11m)ǵObj3 (17m)ΟೀՏǴځύ۱ࡴύϐՏ߄жෳ

ᡏ(ӵკ74)ǴӢނΟঁરጃ᠄ԋϐόೕࣁނෳࡑຯᚆǶޑسຯᚆҥᡏឪቹނ

ڗჴᡍᒿЋࣁނਠ҅ۓॶǶҁჴᡍޑளჴᡍሡᡍڗёܰໆෳǴࡋଯځ

ளϐᝣη(ӵკ75)ǴϩձܫܭC1 (5m)ǵC2 (7m)ǵC3 (9m)ǵC4 (11m)ǵC5 (13m)ǵ
C6 (15m)ǵC7 (17m)ೀǶ 
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ჴᡍБࣁݤǺҥᡏឪቹسόǴ౽ਠ҅ނՏ(Ύᅿຯᚆ)ᆶࡑෳނՏ(Ο
ᅿՏ)Ǵӝी7×3=21ԛ၂ᡍǶԛ၂ᡍ֡ϩࡑෳᗺଯำᆶჴෳଯำ(ёໆෳ)ϐ
ᇤৡǴᙖԜ၂ᡍਠ݈҅ᇻ߈ჹϩ่݀ϐቹៜǶ 

 

კ73 ߚྗϯਠ݈҅ϐჴᡍթ 

 

კ74 ࡑෳҞނϷᒧڗᗺ 
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კ75 ඹжਠ݈҅ϐᝣηᆶਠ҅ᗺՏ 

EXP1ǺǺǺǺࡑෳނՏܭObj1Տ(ຯᚆ࣬ᐒ5m)Ǵ౽ਠ҅ނᡏϩձीᆉࡑෳނҞ

ᗺϐଯำǴीᆉ่݀ӵ36 ߄Ƕ 

EXP2ǺࡑෳނՏܭObj2Տ(ຯᚆ࣬ᐒ11m)Ǵ౽ਠ݈҅ϩձीᆉࡑෳނҞ

ᗺϐଯำǴϩ่݀ӵ37 ߄߄Ƕ 

EXP3ǺࡑෳނՏܭObj3Տ(ຯᚆ࣬ᐒ17m)Ǵ౽ਠ݈҅ϩձीᆉࡑෳނҞ

ᗺϐଯำǴϩ่݀ӵ38 ߄߄Ƕ 

 ෳᗺϐीᆉ่݀ࡑObj1၂ԛӚ 36 ߄

Ҟᗺ 1 2 3 4 5 6 7 8 9 10 11 

ჴෳॶ 20.8 35.6 20.2 20.2 35.6 28.5 28.5 12.8 24.2 45.7 54.0 

C1 19.2 23.7 15.0 4.7 12.3 0.1 -13.1 -24.8 -23.0 -13.3 -12.8 

C2 40.6 165.4  69.5 144.5  238.4  240.1  309.8  251.3  325.8  462.9  547.8 

C3 16.8 46.1 28.8 51.7 72.4 78.8 105.0  97.8 114.4  145.7  166.0  

C4 15.6 19.3 16.6 17.4 20.4 19.8 21.0 18.5 21.0 24.1 24.0 

C5 -6.0 -52.1 -9.5 -12.1 -53.3 -32.4 -26.7 14.4 -10.4 -60.3 -72.8 

C6 18.3 32.8 21.4 26.0 38.9 35.8 39.3 32.1 38.6 56.0 64.6 

C7 12.9 9.1 12.0 9.9 6.9 6.8 4.8 6.3 4.3 0.5 -1.6 
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 ෳᗺϐीᆉ่݀ࡑObj2၂ԛӚ 37 ߄

Ҟᗺ 1 2 3 4 5 6 7 8 9 10 11 

ჴෳॶ 20.8 35.6 20.2 20.2 35.6 28.5 28.5 12.8 24.2 45.7 54.0 

C1 12.9 7.7 11.1 7.5 4.2 3.3 -0.2 0.5 -1.9 -5.5 -7.8 

C2 36.4 116.1  41.9 56.9 125.7  98.1 109.1  49.9 93.5 189.1  227.2  

C3 23.7 48.9 25.2 27.5 49.8 39.9 41.0 21.9 36.0 64.8 76.9 

C4 14.7 13.5 13.9 11.8 11.4 10.3 8.3 7.4 7.2 6.6 6.4 

C5 12.8 16.8 16.9 26.0 26.1 32.4 42.4 50.3 50.0 47.1 48.7 

C6 16.2 24.1 17.6 21.4 27.9 26.9 30.6 27.3 31.7 39.0 42.5 

C7 13.3 11.2 13.0 12.2 10.4 10.8 10.1 11.3 10.0 7.8 6.8 

 ෳᗺϐीᆉ่݀ࡑObj3၂ԛӚ 38 ߄

Ҟᗺ 1 2 3 4 5 6 7 8 9 10 11 

ჴෳॶ 20.8 35.6 20.2 20.2 35.6 28.5 28.5 12.8 24.2 45.7 54.0 

C1 13.0 9.9 12.6 10.5 7.7 8.0 5.8 6.9 5.0 2.2 0.5 

C2 34.1 86.7 36.7 43.7 88.8 65.1 70.3 32.3 64.4 124.4  149.4  

C3 19.8 32.7 18.1 17.7 31.3 23.2 21.1 7.3 17.2 35.2 42.4 

C4 13.4 11.6 12.7 10.9 9.6 9.1 6.8 6.7 6.2 4.6 3.9 

C5 15.1 20.3 17.3 24.0 27.3 29.3 37.1 39.7 41.7 42.7 45.1 

C6 16.1 21.5 17.0 20.2 25.0 24.8 28.3 26.2 29.2 34.6 36.8 

C7 13.5 12.1 13.4 12.8 11.5 11.8 11.3 12.0 11.2 9.7 9.0 

 
ஒӚ၂ԛϐଯࡋᇤৡᛤკӵკ 76 ǴܴࡐᡉӦǴԜჴᡍᇤৡᇻε٬ܭҔ

ྗਠ݈҅ϐ၂ԛǴЪނᡏܫளຫ߈ᇤৡຫεǴϩځচӢхࡴǺԜԛ၂ᡍ֡௦

Γπϰଛ(ӵკ 77)ǴӧᒧᗺБय़όऩਠ݈҅ޑᗺܰڗளၨྗዴϐᗺՏǴ

ਠ҅ᗺᒧᗺᆶҞᒧᗺ֡ัԖᇤৡཱུёૈ٬ளᇤৡᡂࣁѮεǶԶނᡏ܈ਠ݈҅

߄ঁႽન(pixel)ǴёૈжޑၨᇻೀਔǴ࣬Тύܫ 10 Ϧϩࣗ׳܈εǴ࣬ჹᒧᗺޑ

ᇤৡ൩ᡂλΑǴωౢғނᡏຫᇻǴྗዴ܄ϸԶౣࣁගϲϐݩǶਥᏵԜ၂ᡍ่

݀ᡉҢǴ٬ҔྗᇙբޑѦਠ݈҅܌ᕇளϐ҅ዴ܄ϝᇻε٬ܭҔӦࠔނǶ 
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კ76 Obj1၂ԛਠ݈҅Տᆶѳ֡ᇤৡᜢ߯კ 

 

 

კ77 Obj3၂ԛਠ҅ނᆶࡑෳނϰଛ 
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ಃϖകಃϖകಃϖകಃϖക ҥᡏቹႽᄊෳ၂ᆶᡍҥᡏቹႽᄊෳ၂ᆶᡍҥᡏቹႽᄊෳ၂ᆶᡍҥᡏቹႽᄊෳ၂ᆶᡍ 

5-1 ΖЏηᄊᡍΖЏηᄊᡍΖЏηᄊᡍΖЏηᄊᡍ 

5-1-1 ၂ᡍթᆶՉБݤ၂ᡍթᆶՉБݤ၂ᡍթᆶՉБݤ၂ᡍթᆶՉБݤ 

ҁीฝܭ୷ໜߏᅕෝዊნϦ༜ੇୱՉᄊෳ၂ᆶᡍǴஒѦਠ҅

݈ᆶੇय़ӕਔયΕឪቹϐጄൎӵკ78Ƕՠܡឪຯᚆၸᇻ٬ளѦਠ݈҅ӧቹႽ

य़ຯᚆၸᇻǴ٬ளቹႽϰଛϐ่݀(კ79)ၨੇکጄൎၸλǴЪѦਠ݈҅Տޑ
όགྷǶ 

 

კ78 ஒѦਠ݈҅ᆶੇय़ӕਔયΕឪቹϐጄൎ 
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კ79 Ѧਠ݈҅ӧቹႽޑጄൎၸλЪՏᆶੇय़ຯᚆၸᇻǴ٬ளቹႽϰଛϐ่

݀ၨόགྷǶ(a)ࣁቹႽϰଛޑጄൎǴ(b)ࣁϰଛԋфޑ০Ǵ(c)(d)ࣁѓୁϷѰୁ

ឪቹᐒቹႽ܌ϰଛϐ০Ƕ 
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5-1-2 Ӧय़ڋᗺݤϐᏤΕӦय़ڋᗺݤϐᏤΕӦय़ڋᗺݤϐᏤΕӦय़ڋᗺݤϐᏤΕ 

ጄൎၸλǴᆶటໆෳੇय़ຯᚆၸᇻǴӢԜҁޑቹႽܭΑᗉխਠ݈҅ևࣁ

ीฝ٬ҔӦय़ڋᗺ(Ground Control Point, GCP)ޑБݤǴӧໆෳ،ۓኧঁჴ

ሞڋᗺǴճҔෳໆБڗݤளځ০ǴжඹॊѦਠ҅πբफ़եϰଛਔޑᇤৡǴ

ӕਔҭёှ،ឪቹسᙯӛܡឪҥᡏਠ݈҅܌ԋϐሺᏔНѳୢᚒǶ 

ҁीฝܡឪ୷ໜߏᅕෝዊნϦ༜ѦੇੁݢਔǴวຯᚆឪቹسऊ200ϦЁ

ϐᇻೀѦёբࣁޑەӦय़ڋᗺ(კ80)ǴԶѦϐߏቨଯёҗჴሞໆෳள

 ӵკ81ǶឪπբܡǴჴሞޕ

 

კ80 ୷ໜߏᅕෝዊნϦ༜ᇻೀѦ 

 

კ81 ܡឪ୷ໜߏᅕෝዊნϦ༜ᇻೀѦϐπբ 
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კ82ࣁճҔΟѠឪቹᐒа69mmఈᇻ᜔ᓐܡឪѦ܌ևϐቹႽǴҗკёว

٬Ҕఈᇻ᜔ᓐё׳మධᒣѦϷ߈ߕϐНय़ᡂϯǶѦܴᡉϐᜐࣚёຎؼࣁӳ

 ϐ০Ǵӵკ83ǶୁٿҬᗺёीᆉѦځᗺǴճҔᜐࣚϷڋӦय़ޑ

 

კ82 ୷ໜዊნϦ༜ܡឪޑᇻೀय़ቹႽ 

 

 

კ83 ஒᇻೀय़Չϰଛբ 

җѦਠ҅ளޕǴऩϰଛጄൎᚆѦਠ݈҅ຯᚆຫᇻǴځᇤৡᒿϰଛጄ

ൎᆶਠ݈҅ϐຯᚆԶᡂεǶࡺӧჴෳ٬Ҕϐϰଛጄൎ߈Ѧೀၨ٫Ǵҁी

ฝ٬Ҕϐϰଛጄൎӵკ84Ǵځϰଛጄൎࣣࣁ߈ѦೀǴаफ़եѦᆶϰଛጄൎ
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ຯᚆ܌ԋϐᇤৡǴ٠ЪගٮΑНय़ݢ᎔ጕᡂϯਔϐჹྣЁࡋǴճܭᢀෳਔ

ಉౣीНय़ᡂϯϐελǶ 

 

კ84 ᆘՅୱࣁෳ၂ϰଛጄൎ 

٬Ҕ߈Ѧϰଛጄൎϐ่݀ӵკ85Ǵҗϰଛ่݀ёว٬ҔӦय़ڋᗺޑ

БԄᗨԖ٤༾ޑᇤৡǴӢӦय़ڋᗺޑӸӧၨܰໆෳϰଛጄൎǴࡺჹܭϰଛᒱᇤ

ϐୱӕኬၨܰѐନǶ 

 

კ85 аӦय़ݤڋϰଛࡕϐ่݀ 
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5-1-3 ϩ่݀ϩ่݀ϩ่݀ϩ่݀ 

ҁीฝஒϰଛϐ่݀ीᆉࣁΟᆢНय़ਔ໔ׇӈၗǴკ86ൂࣁਔ໔ϣΟᆢ

Нय़ᡂϯკǴҗܭόӕਔ໔ᗺНՏԖᅍပଆҷϐৡ౦Ǵᙔጕਣϣջࣁᆉόӕ

ਔ໔࣬ܭӕୱϐНय़ଯำϐᡂϯǴӵკ87Ƕ 

 

კ86 ࣁᆉጄൎϐΟᆢНय़ᡂϯკ 

 

კ87 კᙔጕਣࣁᆉНय़ጄൎ 
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ஒीᆉ่݀ۓᗺϐНय़ਔׇᡂϯᛤрǴӵკ88ǴభᙔՅࣁচۈीᆉ่݀Ǵځ

ၗڗኬᓎࣾ5ࣁ(ڗኬᓎ5Hz)Ǵుᙔጕ٬ࣁҔ1ࣾ౽ѳ֡ϐ่݀Ǵёమ

ཱ࣮рНय़ଯࡋᡂϯϐǴ٠ीᆉݢଯᆶڬයǶკ86Нय़ᡂϯጄൎϐѤঁفပ

০ϐਔ໔ׇӈᡂϯӵკ89Ǵё࣮рѤঁНՏᡂϯၗᖿ༈εठ࣬಄Ƕ 

 

კ88 চۈጄൎᜐࣚᗺНՏਔׇၗϷځ౽ѳ֡ 

 

 

კ89 ጄൎᜐࣚᗺНՏਔׇၗ 
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ݢٛ۞ॺӧᚆךКჹǴੁݢНՏᆶჴෳੁݢΑஒճҔҥᡏቹႽᆉϐࣁ

НЁ(კ90)ǴੁݢНՏёᢀჸځӧНЁޑՏ،ۓǶҁीฝ٬ҔቹႽϐԪ

໘ॶٰीᆉჴሞНय़ᡂϯǴࣚۓНЁᆶੇѳय़ҬࣚୱࡕȐӵკȑǴीᆉ

ୱϣଯۓڰܭԪ໘ॶϐႽનᕴঁኧǴஒځᕴॶନҗϩղۓНЁϐቨࡋǴளр

Нय़ᡂϯϐႽનঁኧǶҗܭНЁࢂа50ϦϩൂࣁՏޑқᆛǴҗᆛКٯ

ᆉკႽનϐჴሞଯࡋǴջёᆉНय़ჴሞᡂϯำࡋǶ 

 

კ90 ѦНЁֹπკ 

аόӕޑԪ໘ॶ܌ीᆉϐНՏᡂϯҭԖ܌όӕǴҁीฝ٬ҔԪ໘ॶ100Կ150
ϩѲጄൎǴё࣮рԪ໘ॶၸޑόӕԪ໘ॶࣁጄൎǴीᆉჴሞНय़ᡂϯǶӵკ91ࣁ

εԋղۓႽનᕴኧၸλǴϸϐԪ໘ॶၸλԋղۓϐᕴኧၸεǶന٫ղۓ

ϐԪ໘ॶӢࣁӀྍமࡋϷࡋفԖ܌ᡂϯǴҁԛѦჴᡍղۓԪ໘ॶ125ࣁਔၨ

٫Ƕ 

 

კ911 қՅϩࣁόӕԪ໘ॶ܌఼ᇂϐႽનጄൎǶ 

(a)চۈቹႽǵ(b)Ԫ໘ॶε100ܭǵ(c)Ԫ໘ॶε125ܭǵ(d)Ԫ໘ॶε150ܭ 
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όӕԪ໘ॶीᆉϐჴሞНय़ਔׇᡂϯӵკǴӢࣁНՏਔׇᡂϯϐ֡ॶډڙ

ղۓႽનϐᕴኧቹៜǴࡺճҔόӕԪ໘ॶԋНՏਔׇᡂϯϐ֡ॶϐৡ౦Ǵՠ

НՏਔׇᡂϯᖿ༈࣬ௗ߈Ƕ 

 

კ92 όӕԪ໘ॶीᆉϐჴሞНय़ਔׇᡂϯ 

კ92ࣁճҔόӕԪ໘ॶ܌ᆉϐҢݢ܄ଯǴё࣮рόӕԪ໘ॶ܌ᆉϐҢ܄

 cmǶ 0.5±22.6ࣁॶऊځǴ߈ଯ࣬ௗݢ

 

კ92 όӕԪ໘ॶ܌ᆉϐҢݢ܄ଯ 
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٬ҔԪ໘ॶ܌ᆉрჴሞНय़ᡂϯਔׇᆶΟᆢቹႽϰଛ܌ளрНय़ᡂϯਔׇ

Кၨӵკ93Ǵё࣮рޣٿНय़ᡂϯ࣬ௗ߈ǶӢНЁᆶቹႽڗᗺϐৡ౦ǴࡺӸӧ

࣬ໆϐਔ໔ৡॶ (ऊ1ࣾ)Ƕ 

 

კ93 ٬ҔԪ໘ॶளрჴሞНय़ᡂϯਔ Ȑׇᙔጕȑᆶϰଛ܌ளрНय़ᡂϯਔׇКၨ

კȐᆘጕȑ 

ਔ໔ৡϐӢનё٬ҔНՏϐᓎКၨٰᘠନǴკ94٬ࣁҔԪ໘ॶ܌ᆉрჴ

ሞНՏᓎᆶΟᆢቹႽϰଛ܌ளрНՏᓎǴёܴᡉᢀჸрᓎЬૈໆ܌ӧᓎ

Տ࣬ௗ߈Ƕ 

 

კ94 ჴሞНय़ਔׇᡂϯϐᓎკКၨ 
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ᆉрНՏᆶჴሞНՏϐᜢ߯ǴஒᆶНЁόӕຯᚆ܌ΑှΟᆢቹႽࣁ

ϐНᗺӵკ95ǴКၨόӕՏНՏϐᓎǴ่݀ځӵკ96Ǵё࣮р߈НϐН

ՏᓎᆶჴሞНՏᓎၨࣁௗ߈ǴऩᇻᚆН߾ᓎ࣬ৡၨεǶ 

 

კ95 ஒຯᚆНόӕࡋߏϐڗኬՏ 

 

კ96 ჴሞНՏᡂϯᓎᆶӚڗᗺᓎϐКၨ 
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5-2 Ѡੇࠄ۞ᄊᡍ่݀Ѡੇࠄ۞ᄊᡍ่݀Ѡੇࠄ۞ᄊᡍ่݀Ѡੇࠄ۞ᄊᡍ่݀ 

5-2-1 ၂ᡍթᆶՉБݤ၂ᡍթᆶՉБݤ၂ᡍթᆶՉБݤ၂ᡍթᆶՉБݤ  

းسǴҁीฝஒ০ᐒԄ่݀ޑឪܡӧੇ۞سᕕှҥᡏឪቹࣁ

٬ҔԖഢ)Չႝྍޑॺ௦ҔႣӃкᅈךՉᢀෳ၂ᡍǴႝΚ۞ੇࠄѠܭ

ऊё٬Ҕ3λਔ)ǴቹႽᘏڗᆶϩس߾ӼӧًؓϣǶፓΟѠ࣬ᐒϐܡឪف

ڗǴ٬ளҥᡏਠ݈҅ᆶੇय़ԖΕ᜔Ǵ٠ፓӀ୮ԿጄൎǶឪቹа1Fpsϐࡋ

ኬᓎՉΟ࣬ᐒӕឪቹǵڙឪቹسᏫᡏໆज़ڋӅڗள43ቹႽǶ

բӵკ97܌ҢǶ 

Ѧਠ҅߯ஒҥᡏਠ݈҅ܫӧ᠁܈ዊ໔ޑݢ༧ՉǴ٠ճҔ

ॊς໒วޑϰଛБݤՉϩǴӵӕႣයӦǴךॺวӧਠ݈҅ܫᗺޑ߈ߕϰ

ଛ่݀ؼӳ(ӵკ98ǴԶຯᚆਠ݈҅ၨᇻೀ(ջךॺޑᢀෳҞ-ੇੁ)Ǵځϰଛ

 рੇੁୖኧǶ٠όགྷ(ӵკ99)Ǵᜤаϩ

 

 

კ97 Ѡੇࠄ۞ෳ၂բ(٬Ҕҥᡏਠ݈҅) 
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კ98 Ѡࠄ၂ᡍǶӧਠ݈҅߈ߕϰଛ่݀ؼӳϐਢٯ 

 

 

კ99 Ѡࠄ၂ᡍǶຯᚆਠ݈҅ᇻᆄϰଛ่݀ό٫ϐਢٯ 
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5-2-2 Ѧਠ҅БׯޑݤѦਠ҅БׯޑݤѦਠ҅БׯޑݤѦਠ҅Бׯޑݤ  

ຯޑނෳࡑѸᆶހϰଛ่݀Ǵਠ҅ޑӳؼჴΑǴाᕇளࡋӆ่݀ޑ

ᚆाૈௗ߈ǶඤќᅿࡘᆢٰᖱǴӃزࣴޑύךॺ܌௦ҔޑБݤࢂஒਠ҅ހ

Ǵа۳ނෳࡑޑ߈ߕހਠ҅ܭளਠ҅ୖኧҔٰϰଛΨՏڗࡕឪܡೀǴࢌ໔ޜӧܫ

ੇޑਔǴډᔈҔݤરጃǶՠԜБ܈݈ੁݢޑঁኳᔕࢂёૈނෳࡑޑ

БѰـᆶቨǴऩ٬Ҕ༧ϦЁߏޑԭϦЁډჴሞጄൎ۳۳εޑቹႽ఼ᇂݩ

ѓޑਠ݈҅Ǵࡌ܌рٰ࣬ޑᐒکਠ݈҅ϐ໔ޑᜢ߯ाᘉډቶεੇୱቹႽǴ

வᏢᔈ၀ёаෳډϰଛ่݀ᜤаֹऍǴӧਠ݈҅ੇ߈ߕୱёаϰଛӝǴ

ӵ 5-1 ӧΖЏηٛݢޑᡍǴՠჹܭᇻೀޑቶεੇୱ৮܂൩ᜤаᕇளؼӳ

ϰଛ่݀ΑǴӵޑ 5-2-1 კ 99  ҢǶ܌

ჹԜǴҁࣴزགྷډঁׯޑБݤǴջעࢂਠ݈҅Ꮓໆ֡ϬϩѲӦܫӧࡑ

ෳޜނ໔ύٰՉѦਠ҅Ǵ೭ᅿགྷݤ൩ࢂᘉεਠ݈҅ᆶ࣬ᐒύࡌ܌ҥޑ൳Ֆᜢ

߯ǴӧഌӦǴѬᔈёах֖ՐࡑෳނǴՠӧੇǴх֖ᢀෳੇᜤаჴ(Ӣ

ਠ݈҅คݤԿډܫᇻೀੇޑ)ǴฅԶǴӵ݀ૈӧΟѠឪቹᐒёຎޑ۞ᜐ᠁ӭ

൳ঁਠ݈҅Ǵࡌ܌ҥਠ݈҅࣬کᐒϐ໔ޑ൳Ֆᜢ߯ϝКൂਠ݈҅ࡌ܌ҥ

 ๓Ƕׯ܌ϰଛᔈૈԖޑቹႽݩ๓ჴሞੇׯܭ٫Ǵჹࣁޣ

ჴሞܫӭТਠ݈҅ܭੇ᠁ՉբԖ֚ځᜤǴа۳ൂਠ݈҅ਔǴ

୷ྗ༝ۓਠ݈҅ᜤаޑ᠁০༝ᗺǴՠၹթࣁਠ݈҅࣬ௗೀຎޑΟ҅Ҭע

ᗺǴคۓݤကрӚਠ݈҅ਠ҅ᗺޑ০ǶҁࣴزᇆၗǴ௦ҔΑঁ໒ܫዸ

က০Ǵᅈۓளਠ҅ୖኧǴЪόሡЋڗӭঁਠ݈҅Ѧਠ҅ำԄǴёаϩޑ

  ᇥܴӵΠǶݤচᆶਠ҅БځሡाǴޑزҁࣴى

ӵ܌ॊǴӧՉቹႽϰଛਔǴѝӧҥᡏਠ݈҅߈ߕᕇளؼӳޑϰଛ่݀Ǵ

ࣴղ߯Ӣҥᡏਠ݈҅ѝܫӧۓڰᗺǴᏤठीᆉཱུጕϐ୷ᘵંତલϿඳుၗ

ǴӢԜ௦ҔׯϐቹႽϰଛБݤǴځБݤᇥܴӵΠǺ 

 

1. ҁीฝՉቹႽϰଛਔǴ߯௦Ҕྗϯϕ࣬ᜢ߯ݤ(NCC)ǴډפቹႽϣ NCC ኧ

ॶനଯϐᗺǴ٠ᇶаཱུጕᚈख़ዴᇡǶཱུጕीᆉԖᇤৡਔǴϰଛޑԋфΨၨ

եǴӢԜाගଯϰଛԋфǴाӃගଯཱུጕϐྗዴ܄Ƕ 

2. ीᆉཱུጕሡӃ࣬ٿᐒϐ୷ᘵંତǴ୷ᘵંତϐݤӵ܌ॊǴԖӭᅿБ

Ǵҁीฝ߯௦Ҕݤ 8 ᗺݤǴӧीᆉਔሡӃжΕჹᔈӕނᗺ࣬ٿܭᐒϐቹ

ቹႽ০Ƕ 

3. চٰޑբ߯ݤ௦ҔѦਠ҅ਔᒧڗϐᗺǴՠӢҥᡏਠ݈҅ѝԖΟय़(ѝԖ

ၗၨϿǴӢԜຯᚆਠ݈҅ၨᇻೀǴޑǴӧඳుБय़ۓڰय़ёҔ)ǴЪՏٿ

ཱུጕϐीᆉౢғᇤৡǶ 
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୷ޑଏᙌᙯǴӧΟ࣬ᐒӕࡕҔѳय़ਠ݈҅ǴᒿཀׯॊᇤৡǴׯࣁ .4

ᘵΠǴёڗளӧޜ໔ύၨӭޑჹᔈᗺǴҗԜीᆉϐཱུጕ߾ёஒᇤৡ෧ԿനλǶ 

 

ௗЇҔޔࡺளΟ࣬ᐒϐӕѳय़ਠ݈҅ቹႽǴڗฅςࡽᙁϯᏹբᡯǴࣁ    

Bouguet(2010)ϐБݤՉ࣬ᐒਠ Ǵ̔ڗளϣਠ҅ୖኧ(ขຯǵЬືᗺǵୃ ௹߯ኧǵ

ॊϰଛǴҗ(Ӧౚ০ϐᙯᆶ౽ୖኧܭᐒ࣬ჹ࣬)Ԕ߯ኧ)ᆶѦਠ҅ୖኧס

่݀ՉҥᡏቹႽख़ࡌǶ 

    ዴۓीᆉБࡕݤǴҁीฝი໗ӆԛ۳ੇߎ۞ՉܡឪբǴ٩܌ॊ

࣬ӕϐѲБݤǴՉሺᏔӼးᆶܡឪǴோҁԛܡឪ܌ளϐቹႽख़่݀ࡌǴځ০

ື߯а࣬ᐒࣁচᗺǴόӕܭϐаҥᡏਠ݈҅ࣁচᗺǴӢԜሡаНྗݰዴᇡ

ѰѓឪቹᐒࣁНѳǴբӵკ 100 ҢǶឪቹа܌ 1Fps ϐڗኬᓎՉΟ

࣬ᐒӕឪቹǴӃҗπբΓӧ࣬ᐒǴٰ ӣѰѓᘍܫѳय़ਠ݈҅ӵკ 101 ҢǴ܌

ளڗӅڋᏫᡏໆज़سឪቹڙឪੇय़ǴܡۈǴջ໒ࡕளਠ݈҅ቹႽڗ 49 ቹ

ႽǶڗளቹႽࡕջΕϩำԄ໒ۈीᆉǶ 

 

კ100 Ѡੇࠄ۞ෳ၂բ(٬Ҕѳय़ਠ݈҅) 
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კ101 ཥހѦਠ҅ำԄբٯ 

5-2-3 ϩ่݀ϩ่݀ϩ่݀ϩ่݀ 

ҁᇥܴ௦ҔཥހѦਠ҅ำԄǴӧѠੇࠄ۞ϩჴሞቶεੇय़ቹႽ่ޑ

݀Ƕҗλڗளϐਠ݈҅ቹႽǴϣਠ҅ीᆉำׇǴளΟ࣬ᐒϐϣୖኧ

٩ׇ(TopǵLeftǵRight)ϩձࣁ 

Focal Length:        fc = [ 1283.57759   1284.07188 ] ± [ 47.22777   48.02692 ] 

Principal point:       cc = [ 323.20812   222.74477 ] ± [ 42.84241   43.75257 ] 

Skew:             alpha_c = [ 0.00 ]±[ 0.00  ]   => angle of pixel axes = 90.0±0.0degrees 

Distortion:           kc = [-0.029  -0.348  -0.007  0.001  0.000 ] ± [ 0.139  0.911  0.011 0.008  0.000 ] 

 

Focal Length:        fc = [ 1251.62956   1250.04619 ] ± [ 26.36888   26.73478 ] 

Principal point:       cc = [ 354.29335   244.85434 ] ± [ 21.69796   24.58809 ] 

Skew:             alpha_c = [0.00]±[ 0.00 ]  => angle of pixel axes = 90.0 ± 0.0 degrees 

Distortion:         kc = [-0.007  -0.979  -0.008  0.003  0.000 ] ± [ 0.111  1.567  0.008  0.004  0.000 ] 

 

Focal Length:        fc = [ 1272.09915   1270.09735 ] ±[ 43.27868   43.34597 ] 

Principal point:       cc = [ 329.12223   261.96004 ] ±[ 41.63239   41.27203 ] 

Skew:             alpha_c = [ 0.00 ] ±[ 0.00  ]   => angle of pixel axes = 90.0 ± 0.0 degrees 
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Distortion:          kc = [ -0.121  0.103  -0.002  0.006 0.000 ] ±[ 0.132  1.161  0.010  0.007  0.000 ] 

җӚ࣬ᐒჹᔈډਠ݈҅ޑჴሞᗺՏǴёीᆉр࣬ᐒ࣬ޑჹՏᆶᙯفǴ

җѦୖኧीᆉϐਠ݈҅ӧޜ໔ύޑՏӵკკ 102Ƕ 

 

კ102 Ѧਠ҅ϐ࣬ᐒᆶਠ݈҅࣬ᜢՏკ 

ֹԋ࣬ᐒޑϣᆶѦࡕۓǴջՉനᜢᗖޑቹႽϰଛᡯǴϰଛޑϩ

่݀კύǴБቹႽύޑआՅࢂႣޑటϰଛᗺǴΠБٿკύޑᆘՅ߾

 ϰଛԋфᗺǶࢂ

კ 103 ǶКٯਢޑϰଛԋфݩჴሞੇޑλጄൎࢂǴѬٯਢޑঁԋфϰଛࢂ

ၨԜკᆶკ 99 ջёޕǴঅ҅ޑࡕѦਠ҅БݤᆶำԄε൯Ӧׯ๓ΑჴሞੇݩቹႽ

ϰଛ่݀Ƕკޑ 104 ٿӧНѳБӛٯǴԜਢٯϰଛԋфਢݩჴሞੇޑεጄൎࢂ߾

ঁϰଛᗺ໔ޑ໔ຯࣁ 10 pixelsǴࠟޔБӛࣁ 5 pixelsǴӅीԖ 552 ঁϰଛᗺǴځϰ

ଛԋфၲ 97.4%Ǵीᆉਔ໔ 174 ࣾǶკ 105 ǴٯਢޑќѦঁԋфϰଛࢂ

ѬࢂۓаၨಒှٰࡋՉϰଛޑǴځНѳБӛٿϰଛᗺ໔ຯࢂ 2 pixelsǴࠟޔ

Бӛ໔ຯԖ 1 pixelsǴӅीԖ 13800 ঁϰଛᗺǴीᆉਔ໔Α 2947 ࣾ (ऊ 50

ϩដ)Ǵϰଛԋф׳ଯၲ 98%Ƕਢٯ 2 ٯਢࢂᕴϰଛीᆉᗺޑ 1 ޑ 25 ७ǴԶႝ

တ܌ޑीᆉਔ໔ࣁ߾ 17 ७Ƕਢٯ 2 ࣁୱऊੇޑჴሞډϰଛጄൎჹᔈޑ 160 m
2
 

(ᐉӛ 16m × ᕵӛ 10m)ǴਥᏵॊीᆉਔ໔ᆉǴଷ٬ाᘉډϰଛጄൎ 100×100 

mǴӧӕኬӦϰଛ໔ຯکीᆉᐒೕΠǴीᆉਔ໔ᔈቚуډ 52 λਔǶ
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კ103 ٬ҔཥހѦਠ҅ำԄᕇளλጄൎቹႽϰଛԋфਢٯ 

 

 

კ104 ٬ҔཥހѦਠ҅ำԄᕇளεጄൎቹႽϰଛԋфਢ1ٯ (ԋф97.4%) 

(НѳБӛٿϰଛᗺ໔ຯ10 pixelsǴࠟޔБӛ໔ຯ5 pixelsǴӅ552ϰଛᗺीᆉਔ໔



 
 

-100- 

174ࣾ ) 

 

კ105 ٬ҔཥހѦਠ҅ำԄᕇளεጄൎቹႽϰଛԋфਢ2ٯ (ԋф98.1%) 

(НѳБӛٿϰଛᗺ໔ຯ2 pixelsǴࠟޔБӛ໔ຯ1 pixelsǴӅ13800ϰଛᗺǴीᆉਔ

໔2947ࣾ ) 

 

    ஒϰଛԋф่݀ޑख़ࡌҥᡏੇݩቹႽǴӵკ 106~კ 108 ௦ࢂҢǴѬॺϩձ܌

Ҕόӕޑϰଛှ่ޑࡋ Ƕ݀வЬᢀޑղᘐύёаวǴϰଛᗺࡋှޑཇଯǴ

 εǶ׳ಒጏǴฅǴीᆉਔ໔׳ቹႽݩੇޑрٰࡌख़ځ

    კ 109 ޑՏᛤᇙӧკǴவ၀კёа࣮рǴϰଛԋфޑϰଛԋфᗺעࢂ߾

ᗺՏݢܭय़Ǵ߈ೀϩѲၨஏǴཇᇻཇี౧Ƕ೭่݀٣ჴϸᔈΑঁճҔ

ឪቹᢀෳੇޑݩज़ڋǴջឪቹᐒܫӧ۞ᜐǴЀځຯᚆੇѳय़όଯೀਔǴឪቹ

य़ჹੇय़ޑࡐفλǴ߈۞ቹႽమධǴՠᇻੇೀޑቻӸӧቹႽྣТλ

ୱǴᜤаᒣځቻǴ׳ՖှݩрݢځǹӆޣǴݢޑੁݢय़य़ჹឪቹᐒǴ

ቹႽమධǴՠݢࡕय़εݢय़܌ጨǴЀځࡐفλਔǴคڗݤளݢࡕय़

ቹႽǴคݤឪளቹႽޑӦБၺፕёаϰଛрჴੇݩቹႽǶԜᗺёаᙖҗעឪ

ቹسࢎӧଯׯࡋ๓Ƕ 
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კ106 ҥᡏቹႽख़่݀ࡌ  

(ϰଛᐉӛ໔ຯ20 pixels, ᕵӛ10 pixels, ीᆉਔ໔9ࣾ) 

 

კ107 ҥᡏቹႽख़่݀ࡌ  

(ϰଛᐉӛ໔ຯ 10 pixels, ᕵӛ 5 pixels, ीᆉਔ໔ 35 ࣾ) 
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კ108 ҥᡏቹႽख़่݀ࡌ  

(ϰଛᐉӛ໔ຯ2 pixels, ᕵӛ1 pixels, ीᆉਔ໔2947ࣾ ) 

 

კ109 ϰଛԋфᗺӧޜ໔ϩթϐٯ 

၂ᡍڗኬΑऊ50ࣾ ࡌǴख़ࡕ೭ቹႽਔׇӈᄊቹႽਔׇӈǴϩޑ

ॊǴૈᡉҢΒᆢკᔞǴӵڋҥᡏቹႽᕇளฝǴᑽໆਜय़ൔϐҢज़ݩੇ

კ106~კ108ǶҺڗϰଛ܌ளϐҥᡏቹႽਔׇӈύޑΟঁՏᗺǴᕇளځНՏᡂ

ϯਔ໔ׇӈӵკ110Ƕϩ่݀ᡉҢځѳ֡ݢଯऊ55~10ࣁϦϩǴຼයऊ8ࣾ~4ࣁ Ǵ

ᆶѠੇࠄୱਔϐ॥ੁ܄ठǶ 

ϩځᓎӵკ111܌ҢǴკύआՅ୮ጕࣁᎃੇ߈ୱϐΎިᢀෳੌӕਔ໔

ຝ࣬಄ǴோૈໆϩނЬᓎ֡ӧ0.15HzѰѓǴᆶჴሞޣٿᓎǴ җკё࣮рޑ

ѲౣԖόӕǴࣴղࢂӢࣁҥᡏቹႽख़ڗ܌ࡌளޑၗԖ50ࣾ ǴᆶΎިੌᢀෳ

10ϩដ࣬КǴၗᡉฅၨϿǴคֹݤևрࢤਔ໔ϣ܌ޑԖੁݢ܌܄ठǶ 
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კ110 வख़܌ࡌளϐҥᡏቹႽਔׇӈύڗрҺཀΟᗺޑНՏᡂϯਔׇӈ 

 

კ111 வख़܌ࡌளϐҥᡏቹႽਔׇӈύڗрҺཀΟᗺޑНՏᡂϯਔׇӈ 
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ಃϤകಃϤകಃϤകಃϤക ᜢᗖୢᚒᆶׯ๓ೀᜢᗖୢᚒᆶׯ๓ೀᜢᗖୢᚒᆶׯ๓ೀᜢᗖୢᚒᆶׯ๓ೀ 

6-1 ሺᏔሺᏔሺᏔሺᏔНѳୢᚒНѳୢᚒНѳୢᚒНѳୢᚒ 

Ӧ݈ޑӦ݈ᆶҢጕޑӧ⬏ᅶᑄزǴҁࣴ܄ޑΑᕕှ࣬ᐒᢀෳѳѠࣁ

ࡋ1.55mǴύѧ࣬ᐒଯࡋѰѓ࣬ᐒଯࣁឪቹୖኧޑҞՉෳ၂ǶᢀෳѳѠࣁ

2.0mǴѰѓ࣬ᐒᆶύЈຯᚆ0.45mǶϩձаόӕޑНѳ९کفНѳᙯفՉܡ

ឪǴ٠ෳໆܡ܌ឪ࣬Т4ঁޑᆄᗺᆶচᗺ(ύѧ࣬ᐒӧӦ݈ޑቹᗺ)ຯᚆǶҁࣴ

ϷѰѓفǵНѳᙯفǵ࣬ᐒຯᚆǵ࣬ᐒНѳ९ࡋᐒଯ࣬ޑឪܡ܌٩ঁ࣬Тز

ᙯفឪቹୖኧǴϩձीᆉঁ࣬Т4ঁޑᆄᗺǴ٠ஒ࣬Т٩ឪቹୖኧՉ൳Ֆ

ਠ҅ǶӆᆶᆄᗺໆෳၗКჹǴаᕕှᢀෳѳѠޑᢀෳБӛᆶНѳ܄Ƕ 

ѰޑǵόӕفНѳ९ޑҢόӕ߄Ǵ߄ᇤৡीޑኳԄ่݀ᆶჴෳ่݀ࣁ39 ߄

ѓ࣬ᐒНѳᙯفǴύѧ࣬ᐒޑѰѓᙯࡋ0ࣁفǴѰѓ࣬ᐒଯ1.55ࣁࡋmǴύѧ

࣬ᐒଯ2.0ࣁࡋmޑచҹΠǴ࣬Т4ঁᆄᗺޑෳໆॶ(meas.)ᆶኳԄीᆉॶ

(model)ޑКၨǶ२Ӄcase 1-1ǴځѰѓ࣬ᐒޑНѳ९ࡋ25ࣁفǴύѧ࣬ᐒޑН

ѳ९ࡋ30ࣁفǴѰѓ࣬ᐒޑНѳᙯࡋ3ࣁفਔǴѓ࣬ᐒ4ঁޑᆄᗺޑෳໆॶ

ᆶኳԄीᆉॶޑᇤৡॶጄൎ0.4088 ~ 0.1383-ࣁmǴځѳ֡ᇤৡॶ0.1159ࣁmǴྗ

ৡ0.1834ࣁmǴНѳനλှ0.27ࣁࡋcmǴࠟ0.4ࣁࡋှޔcmǶѰ࣬ᐒ4ঁᆄᗺޑ

ᇤৡॶጄൎ0.1637 ~ 0.1845-ࣁmǴѳ֡ᇤৡ0.0543-ࣁmǴྗৡ0.126ࣁmǴНѳ

നλှ0.27ࣁࡋcmǴࠟ0.44ࣁࡋှޔcmǶύѧ࣬ᐒ4ঁᆄᗺޑᇤৡጄൎࣁ

-0.0640 ~ 0.5383mǴѳ֡ᇤৡ00.2089mǴྗৡ0.2248mǴНѳനλှࣁࡋ

0.27cmǴࠟ0.4ࣁࡋှޔcmǶ 

Case 1-2ࣁѰѓ࣬ᐒޑНѳ९ࡋ35ࣁفǴНѳᙯࡋ3ࣁفǴύѧ࣬ᐒޑНѳ

९ࡋ40ࣁفǴНѳᙯޑࡋ0ࣁفឪቹୖኧՉܡឪ࣬ТǶځѓ࣬ᐒ4ঁᆄᗺޑᇤ

ৡጄൎ0.2252 ~ 0.0792ࣁmǴѳ֡ᇤৡ0.161ࣁmǴྗৡ0.0492ࣁǴНѳനλှ

 ~ 0.0668-ࣁᇤৡጄൎޑ0.22cmǶѰ࣬ᐒ4ঁᆄᗺࣁࡋှޔ0.16cmǴࠟࣁࡋ
0.2127mǴѳ֡ᇤৡ0.0820ࣁmǴྗৡ0.1098ࣁmǴНѳനλှ0.16ࣁࡋcmǴ
ࣁ0.1303mǴѳ֡ᇤৡ ~ 0.0023ࣁᇤৡጄൎޑ0.22cmǶύѧ࣬ᐒࣁࡋှޔࠟ

0.054mǴྗৡ0.0466ࣁmǴНѳനλှ0.17ࣁࡋcmǴࠟ0.21ࣁࡋှޔcmǶ 

Case 1-3ࣁѰѓ࣬ᐒޑНѳ९ࡋ45ࣁفǴНѳᙯࡋ3ࣁفǴύѧ࣬ᐒޑНѳ

९ࡋ50ࣁفǴНѳᙯޑࡋ0ࣁفឪቹୖኧՉܡឪ࣬ТǶځѓ࣬ᐒ4ঁᆄᗺޑᇤ

ৡጄൎ0.1445 ~ 0.0109-ࣁmǴѳ֡ᇤৡ0.0828ࣁmǴྗৡ0.0541ࣁǴНѳനλှ

 ~ 0.2339-ࣁᇤৡጄൎޑ0.13cmǶѰ࣬ᐒ4ঁᆄᗺࣁࡋှޔ0.11cmǴࠟࣁࡋ
0.1233mǴѳ֡ᇤৡ0.0217ࣁmǴྗৡ0.1132ࣁmǴНѳനλှ0.11ࣁࡋcmǴ
ࣁ0.0709mǴѳ֡ᇤৡ ~ 0.0246-ࣁᇤৡጄൎޑ0.13cmǶύѧ࣬ᐒࣁࡋှޔࠟ

0.0309mǴྗৡ0.0380ࣁmǴНѳനλှ0.13ࣁࡋcmǴࠟ0.14ࣁࡋှޔcmǶ 

Case 2-1ࣁѰѓ࣬ᐒޑНѳ९ࡋ25ࣁفǴНѳᙯࡋ5ࣁفǴύѧ࣬ᐒޑНѳ

९ࡋ30ࣁفǴНѳᙯޑࡋ0ࣁفឪቹୖኧՉܡឪ࣬ТǶځѓ࣬ᐒ4ঁᆄᗺޑᇤ

ৡጄൎ0.3753 ~ 0.1969-ࣁmǴѳ֡ᇤৡ0.1007ࣁmǴྗৡ0.1826ࣁmǴНѳനλ

 ~ 0.0767-ࣁᇤৡጄൎޑ0.42cmǶѰ࣬ᐒ4ঁᆄᗺࣁࡋှޔ0.26cmǴࠟࣁࡋှ
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0.1586mǴѳ֡ᇤৡ0.0353ࣁmǴྗৡ0.0902ࣁmǴНѳനλှ0.27ࣁࡋcmǴ
 0.45cmǶࣁࡋှޔࠟ

Case 2-2ࣁѰѓ࣬ᐒޑНѳ९ࡋ35ࣁفǴНѳᙯࡋ5ࣁفǴύѧ࣬ᐒޑНѳ

९ࡋ40ࣁفǴНѳᙯޑࡋ0ࣁفឪቹୖኧՉܡឪ࣬ТǶځѓ࣬ᐒ4ঁᆄᗺޑᇤ

ৡጄൎ0.1263 ~0.0128ࣁmǴѳ֡ᇤৡ0.0696ࣁmǴྗৡ0.0422ࣁmǴНѳനλှ

 ~ 0.0357-ࣁᇤৡጄൎޑ0.2cmǶѰ࣬ᐒ4ঁᆄᗺࣁࡋှޔ0.16cmǴࠟࣁࡋ
0.1328mǴѳ֡ᇤৡ0.0609ࣁmǴྗৡ0611ࣁmǴНѳനλှ0.16ࣁࡋcmǴࠟ

 0.21cmǶࣁࡋှޔ

Case 2-3ࣁѰѓ࣬ᐒޑНѳ९ࡋ45ࣁفǴНѳᙯࡋ5ࣁفǴύѧ࣬ᐒޑНѳ

९ࡋ50ࣁفǴНѳᙯޑࡋ0ࣁفឪቹୖኧՉܡឪ࣬ТǶځѓ࣬ᐒ4ঁᆄᗺޑᇤ

ৡጄൎ0.1491 ~0.0352ࣁmǴѳ֡ᇤৡ0.0930ࣁmǴྗৡ0.0341ࣁmǴНѳനλှ

 ~ 0.0189ࣁᇤৡጄൎޑ0.13cmǶѰ࣬ᐒ4ঁᆄᗺࣁࡋှޔ0.11cmǴࠟࣁࡋ
0.1281mǴѳ֡ᇤৡ0.0756ࣁmǴྗৡ0.0348ࣁmǴНѳനλှ0.11ࣁࡋcmǴ
 0.13cmǶࣁࡋှޔࠟ

Case 3-1ࣁѰѓ࣬ᐒޑНѳ९ࡋ25ࣁفǴНѳᙯࡋ8ࣁفǴύѧ࣬ᐒޑНѳ

९ࡋ30ࣁفǴНѳᙯޑࡋ0ࣁفឪቹୖኧՉܡឪ࣬ТǶځѓ࣬ᐒ4ঁᆄᗺޑᇤ

ৡጄൎ0.3893 ~0.2401-ࣁmǴѳ֡ᇤৡ0.0830ࣁmǴྗৡ0.1929ࣁmǴНѳനλှ

 ~ 0.1397-ࣁᇤৡጄൎޑ0.4cmǶѰ࣬ᐒ4ঁᆄᗺࣁࡋှޔ0.26cmǴࠟࣁࡋ
0.1924mǴѳ֡ᇤৡ0.0600ࣁmǴྗৡ0.1243ࣁmǴНѳനλှ0.27ࣁࡋcmǴ
 0.45cmǶࣁࡋှޔࠟ

Case 3-2ࣁѰѓ࣬ᐒޑНѳ९ࡋ35ࣁفǴНѳᙯࡋ5ࣁفǴύѧ࣬ᐒޑНѳ

९ࡋ40ࣁفǴНѳᙯޑࡋ0ࣁفឪቹୖኧՉܡឪ࣬ТǶځѓ࣬ᐒ4ঁᆄᗺޑᇤ

ৡጄൎ0.1707 ~0.0504ࣁmǴѳ֡ᇤৡ0.1319ࣁmǴྗৡ0.0425ࣁmǴНѳനλှ

 ~ 0.0411ࣁᇤৡጄൎޑ0.2cmǶѰ࣬ᐒ4ঁᆄᗺࣁࡋှޔ0.15cmǴࠟࣁࡋ
0.2689mǴѳ֡ᇤৡ0.1474ࣁmǴྗৡ0.0655ࣁmǴНѳനλှ0.16ࣁࡋcmǴ
 0.23cmǶࣁࡋှޔࠟ

Case 3-3ࣁѰѓ࣬ᐒޑНѳ९ࡋ45ࣁفǴНѳᙯࡋ5ࣁفǴύѧ࣬ᐒޑНѳ

९ࡋ50ࣁفǴНѳᙯޑࡋ0ࣁفឪቹୖኧՉܡឪ࣬ТǶځѓ࣬ᐒ4ঁᆄᗺޑᇤ

ৡጄൎ0.1623 ~0.0411ࣁmǴѳ֡ᇤৡ0.0870ࣁmǴྗৡ0.0435ࣁmǴНѳനλှ

 ~ 0.0317ࣁᇤৡጄൎޑ0.13cmǶѰ࣬ᐒ4ঁᆄᗺࣁࡋှޔ0.11cmǴࠟࣁࡋ
0.1413mǴѳ֡ᇤৡ0.0991ࣁmǴྗৡ0.0356ࣁmǴНѳനλှ0.11ࣁࡋcmǴ
 0.13cmǶࣁࡋှޔࠟ

ޑѓ࣬ᐒޑᇥܴӵΠǺCase 1-1ࡕӆ٩ឪቹୖኧঅु่݀ޑ0.2mܭύᇤৡεځ

Нѳ९فঅु25.3ࣁǴНѳᙯفঅुࡋ1ࣁǴځᇤৡጄൎ෧Ͽ0.0591-ࣁ ~ 
0.1487Ǵѳ֡ᇤৡ0.0805ࣁǴྗৡ0.0758ࣁǶCase 1-1ޑύѧ࣬ᐒޑНѳ९فঅ

ࣁ0.0938Ǵྗৡࣁ0.1890Ǵѳ֡ᇤৡ ~0.0117-ࣁᇤৡጄൎ෧ϿځǴࡋ29ࣁु

0.0747ǶঅुޑࡕᇤৡܴᡉλܭচᇤৡǴᡉҢᢀෳਔѓ࣬ᐒکύѧ࣬ᐒࡋفޑॶ

᠐ኧሡाु҅Ƕ 

Case 1-2ޑѓ࣬ᐒޑНѳ९فঅु34ࣁǴНѳᙯفঅुࡋ1ࣁǴځᇤৡጄൎ

෧Ͽ0.1072 ~ 0.0077-ࣁǴѳ֡ᇤৡ0.0577ࣁǴྗৡ0.0408ࣁǶCase 1-2ޑѰ࣬ᐒ
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0.0204Ǵࣁ0.1176Ǵѳ֡ᇤৡ ~ 0.0601-ࣁᇤৡጄൎ෧Ͽځ34ǴࣁঅुفНѳ९ޑ
ྗৡ0.0647ࣁǶCase 1-3ޑѰ࣬ᐒޑНѳᙯفঅुࡋ2ࣁǴځᇤৡጄൎ෧Ͽࣁ

-0.1931 ~ 0.1314Ǵѳ֡ᇤৡ0.0358ࣁǴྗৡ0.1002ࣁǶ 

Case 2-1ޑѓ࣬ᐒޑНѳ९فঅु25.3ࣁǴНѳᙯفঅुࡋ2ࣁǴځᇤৡጄൎ

෧Ͽ0.1826 ~ 0.1642-ࣁǴѳ֡ᇤৡ0.0225ࣁǴྗৡ0.1179ࣁǶCase 3-1ޑѓ࣬ᐒ

 ~ 0.0897-ࣁᇤৡጄൎ෧ϿځǴࡋ6ࣁঅुف25.5ǴНѳᙯࣁঅुفНѳ९ޑ
0.1724Ǵѳ֡ᇤৡ0.0627ࣁǴྗৡ0.0896ࣁǶCase 3-2ޑѰ࣬ᐒޑНѳ९فঅु

ࣁ0.1227Ǵѳ֡ᇤৡ~ 0.0464-ࣁᇤৡጄൎ෧ϿځǴࡋ10ࣁঅुف34ǴНѳᙯࣁ

0.0427Ǵྗৡ0.0582ࣁǶ 

வаӚᇤৡε0.2ܭm٣ޑҹঅ่҅݀ᡉҢᇤৡܴᡉ෧ϿǴ߄Ң೭٤٣ҹޑ

ឪቹୖኧሡाঅुǴΨ൩࣬ࢂᐒޑᢀෳࡋفሡाঅ҅ǶځচӢёૈࢂᢀෳѳѠޑ

Нѳፓሡा׳ᆒዴǴ࣬ࢂޣ܈ᐒѠӚঁޑࡋف᠐ڗሡा׳ᆒྗǶ 

კ112ࣁឪቹୖኧНѳ९ࡋ30ࣁفǴНѳᙯࡋ0ࣁفਔܡ܌ឪޑቹႽǴ൳

Ֆਠ҅ޑࡕቹႽӵѓკǶკ113ࣁНѳ९ࡋ35ࣁفਔޑচ࣬ۈТᆶ൳Ֆਠ่҅ࡕ

݀Ƕკ114ࣁНѳ९ࡋ35ࣁفǴѓ࣬ᐒНѳᙯࡋ10ࣁفਔޑচ࣬ۈТϷ൳Ֆਠ҅

ቹႽёևޑࡕҢ൳Ֆਠ҅߄კਣǴܭጕ֡ѳՉޔНѳᆶࠟޑቹႽǶᡉҢᅶᑄࡕ

চރۈǶ 

კ115ࣁcase 1-1ѓ࣬ᐒޑচ࣬ۈТϷ٩চۈឪቹୖኧޑ൳Ֆਠ่҅݀ቹႽǶԶ

კ116ࣁ೭࣬ᐒޑНѳ९فᆶᙯفঅ҅ࡕǴӆՉ൳Ֆਠ҅ǶஒࠟޔጕکНѳጕ

ᆶቹႽਣКਠᡉҢǴঅ҅ࡕ൳Ֆਠ҅ޑࡕቹႽԖܴᡉӦׯ๓Ƕ 

வаፕёวǴНѳ९ޑفঅ҅ॶऊӧ1ࡋаϣǴԶНѳᙯޑفঅुໆ

ܡǴԶቹៜ่݀ޑឪ࣬ТᆉՏܡ܌ǶԶឪቹୖኧቹៜவࡋ3~1ࣁ

ឪਔឪቹୖኧޑӢનёૈԖᢀෳѳѠޑНѳୢᚒǴᆶ࣬ᐒѠࡋفޑ᠐ڗᆒዴࡋǶ 
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 ߄ኳԄ่݀ᆶჴෳ่݀ᇤৡी 39 ߄

অुᇤৡ অुࡕᇤৡ 

 
࣬

ᐒ ѳ֡ॶ 
ྗ

ৡ 

നε

ॶ 

നλॶ 
ѳ֡ॶ 

ྗ

ৡ 

നε

ॶ 

നλॶ 

R 0.1159 0.1834 0.4088 -0.1383 0.0805 0.0758 0.1487 -0.0591 

L -0.0543 0.1260 0.1637 -0.1845 --- --- --- --- 
case 

1-1 
C 0.2089 0.2248 0.5383 -0.0640 0.0938 0.0747 0.1890 -0.0117 

R 0.1610 0.0492 0.2252 0.0792 0.0577 0.0408 0.1072 -0.0077 

L 0.0820 0.1098 0.2127 -0.0668 0.0204 0.0647 0.1176 -0.0601 
case 

1-2 
C 0.0540 0.0466 0.1303 0.0023 --- --- --- --- 

R 0.0828 0.0541 0.1445 -0.0109 --- --- --- --- 

L 0.0217 0.1132 0.1233 -0.2339 0.0358 0.1002 0.1314 -0.1931 
case 

1-3 
C 0.0309 0.0380 0.0709 -0.0246 --- --- --- --- 

R 0.1007 0.1826 0.3753 -0.1969 0.0225 0.1179 0.1826 -0.1642 

L 0.0353 0.0902 0.1586 -0.0767 --- --- --- --- 
case 

2-1 
C         

R 0.0696 0.0422 0.1263 0.0128 --- --- --- --- 

L 0.0609 0.0611 0.1328 -0.0357 --- --- --- --- 
case 

2-2 
C         

R 0.0930 0.0341 0.1491 0.0352 --- --- --- --- 

L 0.0756 0.0348 0.1281 0.0189 --- --- --- --- 
case 

2-3 
C         

R 0.0830 0.1929 0.3893 -0.2401 0.0627 0.0896 0.1724 -0.08967 

L 0.0600 0.1243 0.1924 -0.1397 --- --- --- --- 
case 

3-1 
C         

R 0.1319 0.0425 0.1707 0.0504 --- --- --- --- 

L 0.1474 0.0655 0.2689 0.0463 0.0427 0.0582 0.1227 -0.04644 
case 

3-2 
C         

R 0.0870 0.0435 0.1623 0.0411 --- --- --- --- 

L 0.0991 0.0356 0.1413 0.0317 --- --- --- --- 
case 

3-3 
C         
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კ112 ឪቹୖኧǺНѳ९ࡋ30فǴНѳᙯࡋ0ف(Ѱ)চ࣬ТǴ(ѓ)൳Ֆਠ҅ࡕቹ

Ⴝ 

 

 

კ113 ឪቹୖኧǺНѳ९ࡋ35فǴНѳᙯࡋ0ف(Ѱ)চ࣬ТǴ(ѓ)൳Ֆਠ҅ࡕቹ

Ⴝ 
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კ114 ឪቹୖኧǺНѳ९ࡋ35فǴѓୁ࣬ᐒНѳᙯࡋ10ف (Ѱ)চቹႽǴ(ѓ)൳

Ֆਠ҅ࡕቹႽ 

 

 

კ115 ឪቹୖኧǺНѳ९ࡋ25فǴѓୁ࣬ᐒНѳᙯࡋ3ف (Ѱ)চቹႽǴ(ѓ)൳Ֆ

ਠ҅ࡕቹႽ 
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კ116 ឪቹୖኧǺНѳ९ࡋ25فǴѓୁ࣬ᐒНѳᙯࡋ1ف (Ѱ)চቹႽǴ(ѓ)൳Ֆ

ਠ҅ࡕቹႽ 

Ɂׯ๓ೀ่݀ 

კ117ࣁচឪቹᢀෳسϷۓڰឪቹᐒϐ㱐ࢎǶԜ㱐ࢎᆶЍኖឪቹᐒࢎۓڰޑ

ᆙஏ่ӝǴ٬ளՉឪቹᢀෳਔǴౢғѰѓݤ໔คޣٿೱ่ೀၨλǴЪޑ

ਗୢᚒǶҞҁࣴزςׯҔβЕෳໆҔ㱐ڗࢎжচឪቹᐒ㱐ࢎȐӵკ118ȑǴҗ

 ᚒǶୢۓڰНѳسሺᏔׯᆙஏ่ӝǴࢎۓڰޑၨಉǴЪૈᆶឪቹᐒࢎ㱐ܭ

 

კ117 চឪቹᐒ㱐ࢎ 
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კ118 ׯࡕឪቹᐒ㱐ࢎ 

 

6-2 ਔ໔ਔ໔ਔ໔ਔ໔ӕڗኬୢᚒӕڗኬୢᚒӕڗኬୢᚒӕڗኬୢᚒ 

ҁीฝၸΟѠଯೲឪቹᐒӕਔܡឪੇय़ϐӕୱǴᙖаᢀჸੁݢ܄Ƕ

ख़ाǴԜѦၗᒡԿࣁցӕࣗࢂࡋឪೲܡᄊቹႽǴӢԜΟѠឪቹᐒࣁੁݢ

ᓯӸഢύޑቪΕೲࡋΨቹៜډΟѠឪቹᐒޑቹႽଛӝǶҁीฝ٬Ҕ3Ѡቺ୯

Basler Vision TechnologiesϦљϐScout series ឪቹᐒǺscA1390-17gmǴځ᠐ڗೲ

ࣾ17(17 fps) ቹႽǹԶᒡБԄ௦ҔGigabit Ethernetᆛၡᒡϟډനଯёၲࡋ

य़ǴၗᒡೲࣾၲࡋGigabitǶԜѦࣁዴჴၲډӭѠឪቹᐒૈӕឪቹǴךॺ

௦ҔGW InstekϐѦวᏔ(trigger)Ǵ٬Ҕऊ10HzϐБݢ(Square wave)Ǵ٬Ο

Ѡឪቹᐒӕܡឪऊࣾ10(10 fps)ቹႽǹᓯӸး٬ҔACARD TechnologyϦ
љϐANS-9010 RAM DiskǴACARD RAMᅶᅷࢂීڰᄊᅶᅷǴҗDRAMᏫ

ᡏኳಔ܌ᄬԋǴՉೲࡋၨฯᅷϷזଢฯᅷז׳ǴЪҗRAID0ᅶᅷତӈф

ૈǴёஒၗᒡගଯٿࣁ७ǴԖਏᕭ෧ΟѠឪቹᐒቹႽӕਔቪΕᓯӸးਔ

Ӣฯᅷᐒఓᙯೲୢᚒ܌ԋޑቪΕೲۯࡋᒨǶ 

კ119ࣁΟѠଯೲឪቹᐒճҔѦวᏔ(trigger)аࣾऊ10(10 fps)ܭ
ቹႽ٠ᒡڗΖЏηᅕෝϣੇय़ჴሞቹႽǴҗStreamPix೬ᡏᘏޑឪܡ܌2009/11/5

рࡕǴܭቹႽѓΠفҢܡឪਔޑВයϷਔ໔Ǵ၀კ(a)(b)(c)ϩձࣁБǵѰୁǵ

ᆶѓୁ࣬ᐒܭӕcaseύܡ܌ឪޑӕframeቹႽ(ಃ820)ǶճҔำԄϩ่݀ё

࣮рӧ(a)კύᗺᒧݢޑੁݢঢ়ՏǴϰଛ่݀ܭ(b)(c)კύݢޑঢ়Տࣁᎃ߈Ǵՠ

٠όࢂӧ҅ዴޑՏǴќѦΨёவკ120ቹႽϰଛ่݀ҥᡏკύ࣮рZື܌Ңݢ

ঢ়ጕଯำৡऊ100ࣁ cmǴᆶВჴሞੇय़ݩރό಄(ਔੁଯ҂ၲ100 cm)Ƕऩᢀ

ჸ (a)(b)(c) ϐܡឪਔ໔Ǵ(a)კਔ໔11ࣁᗺ39ϩ11.748ࣾ Ǵ(b)კਔ໔11ࣁᗺ39ϩ11. 
833ࣾ Ǵ(c)კਔ໔11ࣁᗺ39ϩ11.833ࣾ Ǵёว(b)კᆶ(c)კਔ໔࣬ӕǴՠ(a)კᆶ

(b)(c)კ࣬߾ৡΑ0.085ࣾ ǴԜୢᚒෳࢂӢࣁਔ໔ৡޑቹៜᏤठቹႽϰଛޑပᗺ

Տᗨӧᎃ߈ᗺǴՠόֹӄ҅ዴϰଛޑচӢǶ 

 frameڗࡕቹႽ۳ޑឪܡ܌ॺஒБឪቹᐒךрਔ໔ৡၨλϐቹႽǴפࣁ
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(ջcaesύಃ821)Ǵӵკ121 ύ(a)კਔ໔11ࣁᗺ39ϩ11.851ࣾ Ǵᆶ(b)ǵ(c)კϝᆢ

11ᗺ39ϩ11.833ࣾࣁcaesύಃ820Ǵਔ໔ Ǵ߾ਔ໔ৡᕭ෧Կ0.018ࣾ ǴаԜϰଛ

ঢ়ՏΜϩ಄ӝǴЪϰݢޑკύ(c)(b)ܭঢ়ՏǴݢޑੁݢё࣮рӧ(a)კύᗺᒧ߾

ଛᗺܴᡉቚӭǶკ122 ࣁਔ໔ৡၨλϐҥᡏቹႽϰଛ่݀Ǵё࣮р܌ෳໆݢঢ়ጕ

ଯำৡऊ20ࣁ cmǴᆶჴሞੇय़ݩރၨௗ߈(კ123)Ƕ 

җаٯٿǴஒБܡឪቹႽ۳ڗࡕframeǴਔ໔ৡவ0. 085ࣾ ᕭ෧Կ0.018
ցԋфǴऩࢂቹႽϰଛ่݀ډௗቹៜޔ߾ϰଛǴ่݀ё࣮рऩਔ໔ৡϼεࡕࣾ

ਔ໔ৡၨλǴ߾ϰଛ่݀ၨྗዴǶ 

ԋਔ໔ۯᒨୢޑᚒǴࣴղЬाࢂӢܡࣾࣁឪ10ቹႽ(10 fps) ϐၗቪΕ

ໆεǴԋฯᡏᓯӸۯޑᒨǶ 

 

კ119 (a)(b)(c) ࢂ٩ׇΟѠଯೲឪቹᐒ(ࢌcaseύಃ820)Бǵ Ѱୁǵᆶѓୁ

 य़ջਔቹႽϰଛ่݀Ƕੇޑឪܡ܌
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კ120 ਔ໔ৡၨεϐҥᡏቹႽϰଛǴ่݀ᆶჴሞੇय़ݩރৡ౦ε 

 

 

კ121 (a)(b)(c)ࢂ٩ׇΟѠଯೲឪቹᐒБܡ܌ឪޑቹႽ(კ6-12)۳ڗࡕframe 

(ಃ821)ǵѰୁ(ಃ820)ǵᆶѓୁ(ಃ820)ܡ܌ឪੇޑय़ջਔቹႽϐϰଛ่݀Ƕ 
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კ122 ਔ໔ৡၨλϐҥᡏቹႽϰଛǴ่݀ᆶჴሞੇय़ݩރၨௗ߈ 

 

კ123 2009/11/5ჴᡍਔੇय़ݩރ 

Ɂׯ๓ೀ่݀ 

ҁឪቹسࢂҗឪቹѦวᏔ(trigger)วଌૻဦǴа௴ឪቹᐒܡឪǶӧҁ

ਔ໔ౢғৡޑឪܡ܌ჴෳၸำύǴวឪቹᓎϼଯਔǴΟឪቹᐒޑزࣴ

౦ǶӛѦวᏔᇙϦљᆶឪቹᐒচቷዴᇡǴҞԜឪቹᐒ٬ҔѦวᏔ

ӧଯೲܡឪਔϝӸӧӕܡឪୢᚒǶӢԜҁࣴزӧόቹៜᢀෳ܌ੁݢሡޑ௦ኬ

ᓎΠǴ٬ҔၨեޑᓎՉᢀෳǶऩஒࣾኧफ़եԿ5Կ2Ǵ߾ёаԖਏග

ܹቹႽޑӕܡឪᆶफ़եၗᓯӸ܌ԋۯޑᒨǶ 
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6-3 ቹႽӀጕ֡ϬୢᚒቹႽӀጕ֡ϬୢᚒቹႽӀጕ֡ϬୢᚒቹႽӀጕ֡Ϭୢᚒ 

ਥᏵࣴزი໗ߚதӭԛޑ၂ᡍᡍᘜયǴϰଛၸำύǴ܌ၶޑډനεୢ

ᚒੇࣁय़Ӏቹᡂϯ܌ԋϐቹៜǶύගډǴਔ໔ৡၨλё٬ϰଛ่݀ၨྗ

ዴǴаΠӚٯύϩձܭቹႽύҢܡឪਔВයᆶਔ໔Ǵё࣮рਔ໔ৡ֡λǴࣣ

ᕓڗӕឪቹ٠ᘏࣁӧԜ۹ౣਔ໔ৡୢᚒǴଷΟѠឪቹᐒࡺጄൎϣǴڙёௗܭ

໔ޑӕቹႽǴஒܭҁകύፕӀቹᡂϯԋϰଛπբ֚ޑᜤǶ 

ӧคਔ໔ৡୢᚒΠǴٗሶΟѠଯೲឪቹᐒӧܡឪੇय़ቹႽਔޑӕframeϐਔ

໔ቹႽǴځਔܡޑឪచҹᔈ࣬ӕ(ٯӵӀྍБӛ)ǴՠҗܭΟѠឪቹᐒϐ໔࣬ޑ

ჹՏᆶ࣬ᐒୃفǵ९فόӕǴࡺջࢂ٬ӕਔ໔ᆶӕframe܌ᘏڗрޑቹႽฝ

य़Ǵੇځय़ϐݢӀቹᡂϯࣣό࣬ӕǴӢԜคפݤр҅ዴޑϰଛᗺǴԜݩރ

ԋϰଛ่݀Ѩ௳ǶΟቹႽӀቹᡂϯᖿ༈ऩठǴЪӕቹႽύޑჹКεǴٯ

ӵݢঢ়ܴᡉǴ߾ϰଛ่݀ؼӳǹऩӀቹᡂϯᖿ༈࣬౦ǴЪቹႽჹКόܴᡉǴٯӵ

НՏᡂϯόܴᡉޑୱǴ߾ёૈԋϰଛ่݀ৡǴҭคݤவύղձрပᗺࢂց҅

ዴǶаΠаჴٯᇥܴϐǺ 

※ਢٯǺ 

კ124 (a)(b)(c)ϩձ࣬ࣁᐒБǵѰୁǵᆶѓୁܡ܌ឪޑቹႽǴਔ໔ৡ0.018
ࣾǶவკύё࣮р(b)კѰୁᆶѓΠޑفӀቹᡂϯᆶ(a)(c)ܴ ᡉ࣬౦Ǵ٬ளNCCБݤ

ᆘᗺ҅ޑӵ(a)კύٯᇤղǴޑᙔՅཱུጕཛྷ൨࣬ჹᔈϐϰଛᗺਔǴԋပᗺݮ

ዴՏᔈပܭ(b)(c)კύޑआՅ༧ϣǶӀቹᡂϯԋѰୁୱᆶѓΠ༧ୱϰଛ

่݀ৡǴځᎩݢદܴᡉୱ߾ёԋфϰଛр࣬ჹᔈᗺǶკ125 ࣁҥᡏቹႽϰଛ่

݀ǴෳচӢࣁቹႽӀቹᡂϯεᏤठҥᡏቹႽϰଛ่݀٠όགྷǶ 
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კ124 (b)კѰୁᆶѓΠ༧ޑӀቹᡂϯᆶ(a)(c)ܴ ᡉ࣬౦Ǵԋပᗺޑᇤղ 

 

კ125 ӀቹᡂϯεᏤठҥᡏቹႽϰଛ่݀٠όགྷ 
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※ਢٯΒǺ 

კ126 (a)(b)(c)ቹႽύਔ໔ৡ0.018ࣾࣁ Ǵ٠ёܴᡉ࣮рੇय़ݢޑঢ়ՏǴջ

ቹႽޑჹКࡋεǴӢԜϰଛਔܰ҅ډפዴޑჹᔈᗺǴϰଛ่݀ؼӳǶќѦǴట

ܭआՅ༧ϣǴՠҗޑკύ(c)(b)ܭᆘᗺ࣬ჹᔈϐϰଛՏǴᔈပޑ൨(a)კύפ

(a)(b)(c)კύޑΠ༧ୱНՏᡂϯόܴᡉǴԋNCCБݮݤᙔՅཱུጕཛྷ൨ϰଛᗺ

ਔόܰ҅ډפዴϐပᗺǶӆޣǴ(a)(b)(c)კύޑ༧ୱǴځύ(c)კϐӀቹᡂ

ϯᆶ(a) (b)ܴ ᡉ࣬౦Ǵӕኬԋϰଛ่݀όྗዴǶ 

 

კ126 ݢঢ়ՏܴᡉǴϰଛ่݀ؼӳǹკύΠ༧ୱНՏᡂϯόܴᡉǴ༧ୱ

Ӏቹᡂϯ࣬౦Ǵԋϰଛ่݀όྗዴǶ 
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ɁਢٯΟǺ 

Ԝٯਔ໔ৡ0.018ࣾࣁ Ǵёவკ127ύ࣮рቹႽѓ༧ݢદܴᡉǴϰଛ่݀ؼ

ӳǶ(b)კޑѰୁϷΠ༧ୱӀቹᡂϯᆶ(a)(c)ܴ ᡉ࣬౦Ǵӕٯԋϰଛပᗺޑ

ᇤղǴځ(a)კύޑᆘᗺ҅ዴՏᔈပܭ(b)(c)კύޑआՅ༧ϣǶკ128ࣁҥᡏቹ

Ⴝϰଛ่݀Ƕ 

 

კ127 (b)კѰୁϷΠ༧ୱӀቹᡂϯᆶ(a)(c)ܴ ᡉ࣬౦Ǵԋပᗺޑᇤղ 

 

კ128 ҥᡏቹႽϰଛ่݀ 
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ɁਢٯѤǺ 

 კ129(a)(b)(c)ύਔ໔ৡ0.018ࣾ Ǵќё࣮рΟቹႽޑӀቹᡂϯᖿ༈٠คܴ

ᡉৡ౦ǴЪԜਔ॥ੁၨεǴੇय़ݢޑદܴᡉǴӢԜϰଛ่݀ྗዴЪϰଛԋфᗺ

ኧӭǶკύᙔՅጕ༧ϣكݢၨསୱǴ٠คܴᡉޑӀቹᡂϯǴԜࣁคݤ

ճϰଛр҅ዴჹᔈᗺϐচӢǶკ130 ࣁҥᡏቹႽϰଛ่݀Ǵ܌ෳໆϐݢঢ়ጕଯ

ำऊ50ࣁ cmǶ 

 

კ129 ਔ໔ৡλЪੇय़ݢદܴᡉǴϰଛ่݀ྗዴЪϰଛԋфᗺኧӭǶ 

 

კ130 ҥᡏቹႽϰଛ่݀ 
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ɁਢٯϖǺ     

НՏᡂϯၨόܴᡉϐୱٰϰଛǴϰڗឪᔞਢύᒧܡѤ࣬КၨǴவٯᆶࣁ

ଛ่݀ӵკ131Ǵਔ໔ৡ0.011ࣾ ǴՠҗܭНՏᡂϯόܴᡉǴੇय़٠คܴᡉݢ

દǴࡺϰଛ่݀όགྷǶკ132 ࣁҥᡏቹႽϰଛ่݀Ǵ܌ෳໆϐݢঢ়ጕଯำऊࣁ

50 cmǴෳࢂӢࣁϰଛԋфᗺኧϿǴᏤठҥᡏቹႽϰଛ่݀ᆶВჴሞੇय़ݩރ

ό಄Ƕ 

ЊѦჴᡍਔǴѦӧޑᕉნӢન٠όᛙۓǴᏤठܡ܌ឪቹႽޑӀቹᡂϯόǴ

ԋҞϰଛբ܌ၶޑډനε֚ᜤǶќቹႽӢคۓڰڋᗺ(control 
points)Ǵҭԋϰଛਔ҅ዴϐჹᔈᗺคݤᆒྗዴࢂۓցྗዴǶ 

 

 

კ131 НՏᡂϯόܴᡉǴੇय़٠คܴᡉݢદǴࡺϰଛ่݀όགྷǶ 
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კ132 ҥᡏቹႽϰଛ่݀Ǵ܌ෳໆϐݢঢ়ጕଯำऊ50ࣁ cmǴᆶВჴሞੇय़ݩރ

ό಄ǴෳࢂӢࣁϰଛԋфᗺኧၸϿǶ 

Ɂׯ๓ೀ่݀ 

ΕӀྍаΕفθ’ǴΕБՏفα’ǴҞނϸࡕǴஒаࢌϸفθ
ឪੇय़ਔӕਔ٬ҔΟឪቹᐒܡӧزឪቹᐒ(ӵკ133)ǶҁࣴၲܢαفϸБՏک

 ,θa, θb)فϸޑаӕΕӀྍǴϩձаόӕ܌ឪǴܡӕਔࣁǴӢނឪӕҞܡ
θc)کόӕޑϸБՏف(αa,αb,αc) ஒӀྍϸډӚঁឪቹᐒǶҞނᆶឪቹᐒ

ຯᚆၨ߈ਔǴ೭όӕޑϸف໔ϷόӕޑϸБՏف໔ޑৡຯၨεǴӚ࣬ᐒڙ

ຯᚆཇᇻਔǴӢޑᆶឪቹᐒ໔ނৡ౦ΨၨεǶՠҞޑՏޑϸӀቹៜډ

ӚၲܢόӕឪቹᐒਔǴӀጕډஒӕӀྍǴϸނ໔ຯ࣬ӕǴҞޑឪቹᐒ໔ࣁ

ឪቹᐒϸفᆶϸБՏ߾فཇ࣬߈ǴӢԜόӕឪቹᐒڙϸӀቹៜޑՏᆶம

ՏǴՉឪޑӧᚆҞੇय़ၨᇻࢎᒧஒឪቹᐒزаҁࣴ܌ΨၨठǶࡋ

ቹᢀෳǴаफ़եӢϸӀୢᚒ܌ԋޑቹႽӀጕό֡ϬୢᚒǶ 

 

 

კ133 ӀྍᆶឪቹᐒՏ൳ՖҢཀკ(ම, 1988) 
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6-4 ቹႽϩೌמੁݢᘜયᆶ҂ٰගϲሡቹႽϩೌמੁݢᘜયᆶ҂ٰගϲሡቹႽϩೌמੁݢᘜયᆶ҂ٰගϲሡቹႽϩೌמੁݢᘜયᆶ҂ٰගϲሡ 

ᚒԶقǴੇय़ޑҥᡏቹႽख़ࡌςᕇठؼӳԋ݀ǴฅԶऩाၲډჴሞᔈҔ܈

բϯᏹբǴϝԖϩୢᚒሡाլܺǴीฝՉԿϞᎁၶޑᜢᗖୢᚒхࡴӵΠǺ 

1. ሺᏔНѳǺҗܭ০ືচᗺՏ࣬ܭᐒ᜔ᓐޑЬືᗺǴӧᙯඤࣁҥᡏቹႽਔǴऩ

࣬ᐒόНѳǴۘ߾ሡाፄᚇϐ০ᙯඤǴஒቚуᢀෳޑፄᚇ܄Ϸቚуीᆉޑ

ᇤৡǴӢԜӧՉܡឪǴሡፓᢀෳѳѠᆶ࣬ᐒѠࣁНѳǴ٠ᇶаНྗ

 ᚈख़ዴᇡНѳǶݰ

2. ਔ໔ӕǺҥᡏቹႽख़ޑࡌၸำύǴനᜢᗖᡯջࣁቹႽϰଛǴाӧٿ(Ο)ቹ

Ⴝ໔ډפჹᔈޑᗺՏǴऩܡឪޑቹႽόӕਔǴܡឪޑቹႽஒӢࣁ٤ਔ໔ৡԶ

ౣԖόӕǴஒᏤठቹႽϰଛόԋфǶҞςҗబᖼϐѦวᏔճҔБݢ

 ኬᓎǶڗޑϼஏۓǴόૈڋज़(ࡋೲڗᜢ߯ၗӸ)ၗྍسࣁӢࢂǴՠڋ

3. ӀጕǺੇ य़ҥᡏឪቹ่݀ᆶӀጕ֡ϬࡋԖᜢǴऩӀޔ܈ԖځдӀྍυᘋ(֖

ङඳނᡏޑϸ)ਔǴҥᡏቹႽϰଛ่݀ό٫ǴуးᘠӀТׯޑ๓ำࡋόଯǶ

ᡂϯεǴܰрӀጕό֡ࡋفޑय़ӚᗺੇډᢀෳਔǴឪቹᐒޑຯᚆੇय़߈

ϬୢޑᚒǴှ،ޑБਢϐܡࢂឪᇻೀੇय़Ǵᇻೀੇय़ቹႽύӚᗺډឪቹᐒޑ

ឪᇻೀੇय़ܡǶ่݀ޑᚒόᡉǴёаᕇளၨ٫ୢޑࡋǴӀጕ֡Ϭ߈ௗࡋف

วғεੁݢጨୢޑᚒǴ೭ᗺᆶሺᏔଯࡋԖᜢǴӵΠᗺᇥܴǶ 

4. ଯࡋǺӧ 5-2ύǴឪቹᐒܫӧ۞ᜐǴݢޑੁݢय़य़ჹឪቹᐒǴቹႽమ

ධǴՠݢࡕय़εݢय़܌ጨǴЀځࡐفλਔǴคڗݤளݢࡕय़ቹႽǴ

คݤឪளቹႽޑӦБၺፕёаϰଛрჴੇݩቹႽǶԜΏճҔឪቹᢀෳੇޑݩ

ज़ڋǴёᙖҗעឪቹسࢎӧଯࡋᕇளׯ๓Ƕ 

5. ीᆉਔ໔ǺቹႽϰଛࢂҥᡏቹႽख़ࡌനᜢᗖೌמޑǴӕਔΨࢂനӭਔ໔ी

ᆉޑᡯǴҁीฝЇΕӭቚуਏޑБݤхཱུࡴጕ൳Ֆݤǵזೲྗϯϕ࣬

ᜢ߯ݤǵቹႽᜐࣚຯᚆǴςᕭอӭਔ໔Ǵՠऩᒧڗጄൎࣁλ໔ຯ(ӵკ 105

ਢٯύ 13800ᗺऊሡ 50ϩដ)Ǵीᆉਔ໔ᗋࢂϼΦǴᗋόૈᅈىբϯᢀෳس

ޑाǶ 

    җמࣽܭВཥД౦ǴཥޑሺᏔᆶᢀෳीᆉБݤόᘐഋрཥǴऩૈЇҔ೭٤

ཥޑБ܈ݤሺᏔഢǴஒёගϲᡏჴᡍྗޑዴ܄ᆶਔਏ܄ǴаΠӈрёૈᙖҗ

ฯᡏ܈೬ᡏׯ๓ԶගϲᡏфૈϐሡǶ 
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1. ឪቹᐒǺҁीฝ௦ҔޑឪቹᐒǴᒡр࣬Тࣁ 1392×1040 pixels (Basler 

scA1390-17gm)ǴӝܡឪλୱޑჴඳǴऩाቚуᢀෳጄൎᆶှࡋǴࡌ

ёගϲឪቹᐒϐှࡋਏૈǶ 

2. ᜔ᓐǺҁीฝ௦Ҕ᜔ޑᓐࣁ 11.5-69 mmᡂข᜔ᓐǴܡឪຯᚆၨᇻਔǴቹႽ

ឪᇻೀၨܡೀεǴऩ௦Ҕఈᇻ᜔ᓐё߈ϐҥᡏቹႽᇤৡΨၨࡌज़Ǵख़ڙࡋှ

మධቹႽǴ٠ёᕇளၨྗዴޑᇻೀҥᡏቹႽၗǶ 

3. ीᆉسǺх֖ٿϩቹႽᘏൂڗϡᆶၗೀൂϡǴ௦ҔϐቹႽᘏൂڗϡ

ભόଯǴᏫᡏᆶฯᅷӸڗೲࡋၨλቹៜቹႽၗޑӸᔞǴԋ٤༾ਔ໔

ৡǴᏤठനޑࡕीᆉ่݀ౢғᇤৡǶၗೀൂϡЬाᜢ߯ډቹႽϰଛޑी

ᆉǴऩගϲਏૈૈ߾ቚуीᆉޑೲǴ׳಄ӝჴሞᔈҔޑሡǶ 

4. ೬ᡏǺҞቹႽϰଛޑीᆉԿനλൂՏ 1 ঁ pixelǴऩૈЇҔ sub-pixelीᆉ

БݤीᆉԿλኧᗺΠ 2Կ 3ՏǴஒёගϲख़ࡕࡌҥᡏቹႽϐྗዴ܄Ƕ 
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ಃΎകಃΎകಃΎകಃΎക ่ፕᆶࡌ่ፕᆶࡌ่ፕᆶࡌ่ፕᆶࡌ   

ੇޑຝᢀෳၗёаගٮኳԄᡍᆶӕϯᔈҔǴԖշܭගܹੁݢႣൔྗ

ዴࡋǶҞੇޑຝᢀෳೌמх֖аၗੌǵੌౚǵݢଯीሺᏔޑБ

ԄǴаϷவፁࢃǵႜၲᇿෳቹႽՉϩೌמޑǴନԜϐѦǴΨԖࡐӭᏢޣճ

ҔӀᏢБԄٰவࢩ٣ੇ(۞)ᢀෳǶWanek and Wu (2006)ගрঁճҔΟѠឪቹᐒ

อຼයډჴӧੇ۞ᜐළᐏёа҅ዴӦໆෳ߃ǴݤБޑቹႽݩᄬрҥᡏੇࡌ

ҥᜪ՟аӀᏢឪቹᐒࡌрวǴ၂ݤБޑගр܌ॊЎ॥ੁǴҁीฝவୖԵޑ

வ٣ੇຝҥᡏᢀෳϐԾԖೌמǶ 

ճҔឪቹᐒவ٣ੇຝҥᡏᢀෳޑᜢᗖೌמх֖Α࣬ᐒϣਠ҅ǵѦਠ҅ǵ

аϷቹႽϰଛೌמǶҁࣴزନୖԵॊЎ܌ॊޑБݤѦǴΨୖԵෳໆᏢচǴ

Չॊ൳ᜢᗖπբزࣴޑǶٯӵॊЎගрޑჴᡍ࠻Ѧਠ҅ޑБݤᔈҔ

ǴᕇݤᗺБڋ௦ҔΑӦय़ࡋಃΟԃܭز٠όӄฅӝǴҁࣴޑϺൾӍډ

ள่݀ޑᓬܭӃޑෳ၂่݀ǶฅԶҁࣴزΨዴჴӧޑෳ၂ύᎁၶΑϩ֚

ᜤǴ೭х֖ΑሺᏔНѳୢᚒǵቹႽӕୢᚒаϷӀቹৡୢᚒǴҁࣴزଞჹॊ

ୢᚒගрׯ๓ࡼǶ 

ᜢܭሺᏔᙯНѳୢޑᚒǴҁࣴزமϯЍࢎǴ٠ଛӝӦय़ڋᗺޑБݤǴஒ

Ѧਠ݈҅ܭܫΟѠ࣬ᐒᢀෳୱϣǴᙖԜှ،ԜୢᚒǹԿܭቹႽӕୢޑᚒ

ԖځӃϺޑज़ڋǴҁࣴزаफ़եڗኬᓎԿ 1-5 fps (frames per second)ှ،ϐǴ

ϣ࠻ӧჴᡍ܈ၸำݢឪ࿗ܡᒵǴՠऩाޑሀၸำੁݢىኬᓎςૈᅈڗॊ

Չ׳ᆒஏܡޑឪǴଯڗኬᓎϝԖځѸा܄ǹಃΟঁୢᚒΨࢂനЋୢޑᚒࢂ

Ӏጕ֡Ϭୢޑ܄ᚒǴΕӀጕΕੇय़ϸ࣬ډᐒޑό֡ϬԋΟቹႽӸӧ

ӀቹৡǴᝄख़ቹៜϩ่݀Ǵҁࣴز၂ճҔᘠӀ᜔Ǵՠϝคֹݤӄှ،Ӏቹৡ

ຯᚆੇय़ǴϸԶ߈ឪܡࢤෳ၂໘߃วǴزᚒǴၸࣴᆶᡍǴҁࣴୢޑ

рӀቹৡୢᚒǴՠӧܡឪᇻຯᚆੇय़ਔǴӀቹৡຝε൯फ़եǴ۳۳ૈᕇளؼ

ӳޑϩ่݀Ǵ೭ΨࢂёаှޑǴӢࣁᇻೀੇय़ޜ໔ύόӕᗺΕ࣬ډᐒفޑ

ύѧࢂឪᇻೀੇय़Ψ҅ܡठǴ٣ჴǴܭᖿ܄ᡂϯόεǴቹႽӀጕ֡Ϭࡋ

ຝֽੇຝύЈԜᢀෳزࣴೌמϐҞޑǶฅԶǴှ،ΑӀቹৡୢᚒࠅΞٰΑ

ќঁୢᚒǴܡឪᇻຯᚆऩҥᡏឪቹسࢎଯࡋόଯǴ߾ቶεੇय़ӧቹႽ

൳ЯѝԖঁࡐλޑୱ(Ӣࡐفλ)Ǵ೭ቶεੇय़ੁݢޑቻࡐᜤឪளǴ

ੁଯၨεਔǴӆቚуঁጨୢᚒǴεੁࡕБޑλੁคݤឪளǴ೭ᜪୢᚒޑ

 ǶࡋଯࢎسቚуࢂБਢޑ،ှ
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ҥᡏឪቹسܡឪੇय़ዴჴӸӧόϿှࡑ،ୢᚒǴՠѬߚ٠ࠅόૈ٬ҔǴҁ

ΨՉΑᡍزำԄǴฅǴҁࣴǴԾՉ໒วΑϩೌמॊᜢᗖςඓඝΑزࣴ

բǴх֖ᓉᄊᆶᄊᡍǴჴᡍޑ࠻ᓉᄊᡍ่݀ჴǴҁࣴ܌ز໒วΑҥᡏ

ឪቹسёаߚத҅ዴӦϰଛрᓉЗόނޑᡏǴᕇளځҥᡏቹႽǴ೭่݀ёа

ᔈҔܭᓉᄊຝǴӵረ॥ޑ᠁۞ੇࡕᡂϯǴ܈Нπჴᡍ࠻ϣǴ၂ᡍࡕ

 ᄊᡂϯǶࠠӦޑ

ҁࣴزϩձӧ୷ໜߏٚੇୱаϷѠࠄӼѳੇୱՉᄊᡍǶӧ୷ໜ

ᡍ߾۞ੇߎࠄǹӧѠ܄ዴ҅ޑᢀෳੁݢБݢ၂ᡍаᡍٛޑٚੇୱߏ

໒ੇ܄ܫୱੁݢᢀෳ҅ޑዴ܄Ǵ೭ঁٿ၂ᡍࢂவ٣ᇻຯᚆޑᢀෳǴᢀෳҞ

ऊຯᚆҥᡏឪቹس 30-200mǶߏٚޑෳ၂עӦय़ڋᗺӧᇻБੇ

Ǵޣ܈ΨёаᇥעᇻБੇբࣁѦਠ݈҅Ǵҁࣴزӕਔᗋ໒วΑঁቹႽᒣ

БٰݤᕇڗНय़ᡂໆॶǴࢂНՏᡂϯॶǴߏٚ၂ᡍޑϩ่݀

ᡉҢНՏᡂϯᖿ༈ᆶᓎϩ่֡݀ᆶჴሞੇय़࣬ௗ߈ǴՠѬΨวΑǴຯᚆ

ᇻБੇ(Ѧਠ݈҅)ཇᇻǴϰଛ่݀ୃৡཇεǶჹԜǴѠੇࠄୱޑϩբύ

Ѧਠ݈҅Ǵीᆉ࣬ޑ໔ೀޜឪόӕܡѦਠ҅ำԄǴϩձޑཥ׳௦ҔΑঁ߾

ᐒᄊڗளѦਠ҅ୖኧǴѦਠ҅ޑҞࡌࢂޑҥҥᡏឪቹسᆶࡑෳނϐ໔ޑ

໔൳ՖޜॊᎁǴёаගଯڬҹނෳࡑ໔൳Ֆᜢ߯ǴஒѦਠ݈҅ϩණᘍӧޜ

ᜢ߯҅ޑዴ܄ǴගܹϰଛԋфǴ၂ᡍ่݀Ǵϰଛԋфቚуډ 95%аǴ

ёа҅ዴӦख़ࡌрҥᡏੇݩቹႽǶ೭ঁٿ၂ᡍჴΑҥᡏឪቹسޑໆෳ่݀

բёаჴǴҁޑೀٿጄൎϣǶவ೭ޑڙǴໆෳᇤৡΨӧёаௗޑዴ҅ࢂ

ୱҥᡏቹႽੇ߈ߕݢำׇёаӝӦᕇளٛᆶϩسҥᡏቹႽޑ໒ว܌زࣴ

аϷ໒ੇܫୱҥᡏቹႽǶ҂ٰޑᔈҔёаᘉݢٛࢂੁݢ߈ߕໆෳǴӵᓫξ

ฦዸᓐੇݩໆෳǹ܈ஒҥᡏឪቹسࢎӧෝᐩ༣Ǵёаໆෳෝαૐၰೀ

ԖੇຝᢀෳૈΚǴڀࣁឪቹᐒගϲ߈ߕ۞ǴஒੇޣǴගܹᏹಭෝӼӄǹӆݩੇ

ӵੇْፏӭੇٛઠϐឪቹᐒǶ 

Ԝೌמ҂ٰϝᝩុΕගܹׯ๓Ǵᗨฅӭኧᎁၶୢᚒ֡ςӧҁीฝύှ

،ǴՠϝԖፏӭ҂ှϐೀǴӵسଯࡋჹϩޑ่݀ቹៜǶӕਔǴᒿႝတ

ᆶឪቹᐒޑᆒǴ҂ٰޑໆෳྗዴ܄ᆶीᆉਏᔈૈᡉගܹǴӧԖࣴޑว

୷ᘵΠǴ҂ٰԖᐒૈ׳ඓඝ׳ӭೌמޑǴჹܭගܹך୯ޑԾЬᢀෳسࣴว

ૈΚԖ܌շǶ 
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ߕ 1 

 ຑᒧइᒵ߃ຑᒧइᒵය߃ຑᒧइᒵය߃ຑᒧइᒵය߃ᒵ: යߕᒵߕᒵߕᒵߕ

Ҭ೯ύѧຝֽҬ೯ύѧຝֽҬ೯ύѧຝֽҬ೯ύѧຝֽ 99999999 ԃزࣴૼہࡋीฝԃزࣴૼہࡋीฝԃزࣴૼہࡋीฝԃزࣴૼہࡋीฝ    

ȨȨȨȨԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒วԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒วԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒วԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒วȐȐȐȐ3/33/33/33/3ȑȩȑȩȑȩȑȩ    

    ਜቩࡌ୍ܺਜቩࡌ୍ܺਜቩࡌ୍ܺਜቩࡌ୍ܺ

        इइइइ    ᒵᒵᒵᒵ    

 

൘ǵਔ    ໔Ǻ҇୯ 98 ԃ 12 Д 17 ВȐࢃයѤȑ15 ਔ 30 ϩ 

ມǵӦ    ᗺǺҁֽ 408 ࠻ 

㡋ǵЬ    ৢǺำہৎѳ                    इᒵǺഋҲذ 

စǵрৢہǺำہৎѳǵہ්ػ 

 (ၮਜय़ቩࡘہڬ)              

ҴǵӈৢΓǺੇຝෳൔύЈ࣬ᜢΓ 

ഌǵՉൂՏǺ୯ҥѠੇࢩεᏢ 

 ǵЬৢൔǺౣࢠ

ǵՉൂՏᙁൔǺౣ 

ǵ99ا ԃزࣴૼہࡋीฝ୍ܺࡌਜቩہཀـϷࡌ٣Ǻ 

ǵำہৎѳ 

Ȑȑࡌჹҁीฝ໒วޑӚೌמǴගрёૈޑᔈҔጄൎ܈ҞǶ 

ȐΒȑԖᜢӀቹୢޑᚒǴёаԵቾࢂցஒӀྍਏᔈયΕёໆǶ 

 

Βǵ්ػୋЬҺǺ 

ȐȑჹԜीฝࣁ୷ᘵࣴزǴჹԜБݤ໒วᔈҔёගрࡌǶ 

 

ΟǵࡘڬၮࣴزǺ 

Ȑȑቚуᄊጄൎ(Dynamic Range)ׯࢂ๓ӀྍᡂϯޑБݤϐǶ

٬Ҕࡌ 颿2bits ޑቹႽٰೀቹႽǶ 



ߕ 2 

ȐΒȑёૈሡाӧϰଛቹႽϐΠቹႽޑࡋߝೕᔠǶ 

ȐΟȑୃӀ᜔ӧჴբᔈ၀ࢂሡाޑǴ೭ӧᄊጄൎόىਔǴ৮܂

 ख़ाǶ׳

ȐѤȑࡌᔠ CDD ჹӀޑࡋߝϸᔈǶ 

 

 Ǻ่݀ǵቩࡵ

চՉൂՏ(୯ҥѠੇࢩεᏢ)܌ගϐܴ(99)ԃࡋȨԾϯΟ

ᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒วȐ3/3ȑȩ୍ܺࡌਜǴቩ

ၸъኧаہຑᒧྗ(рৢᕇຑϩ಄ӝቩ܌ࡕቩہ

ቩӝ)Ƕ 

 

൘ǵණǺΠϱࡵ 颿6 ਔ 30 ϩ 

 

 

 

 

 

 

 

 



ߕ 3 

 इᒵᆶӣᙟᆶӣᙟᆶӣᙟᆶӣᙟइᒵቩइᒵቩइᒵቩᒵΒΒΒΒǺǺǺǺයයයයύύύύቩߕᒵߕᒵߕᒵߕ



ߕ 4 

  

Μǵᙁൔीฝࣴزԋ݀Ǻ 

    ౣ 

ΜǵቩہཀـϷࡌ٣Ǻ 

 ՉൂՏӣᙟ ـཀہ

ǵہڬࡘၮǺǺ  

Ȑȑࡌቚуෳ၂٬Ҕࠔނෳ

၂ڋᗺǶ 

ᖴᖴہཀـǶ 

Βǵہ්ػǺ  

Ȑȑය҃ෳ၂ёԵቾόӕਔ໔ǴӀቹ

 ցቹៜǶࢂ

ᖴᖴہཀـǶ 

ΟǵዑہࡾཁǺ  

Ȑȑය҃ൔፎуΕ҂ٰёૈޑᔈ

ҔǶ 

ᖴᖴہཀـǶ 

 

ΜΒǵᡍԏ่݀Ǻ 

      යύൔ಄ӝᡍԏྗǶ 

 

ΜΟǵණǺ颿叁 ਔ 30 ϩǶ 

 



ߕ 5 

 इᒵइᒵቩइᒵቩइᒵቩᒵΟΟΟΟǺǺǺǺයයයය҃҃҃҃ቩߕᒵߕᒵߕᒵߕ

 

 

 



ߕ 6 

Μǵᙁൔीฝࣴزԋ݀Ǻ 

    ౣ 

ΜǵቩہཀـϷࡌ٣Ǻ 

  ()ጰہҥֻǺ 

ǴӵӀྍǵ୷ጕຯᚆϺڋεᏢი໗ଞჹӭୢᚒϷज़ࢩੇ       

ӢનǴࣣԖբԖਏׯ๓ೀǴ٠၁ಒᇥܴᔈҔϐज़ڋǶ

ԋ݀ёගٮВ࣬ࡕᜢᔈҔϐୖԵǶ 

  (Β)ہ්ػǺ 

颿.ࣴزၸำёᆶ٬ҔൂՏкϩҬඤࣴزЈளǴࣴ ёբ҂ݤБز

ٰᝩុ٬ҔǶ 

2.࣬ᜢೌמԖᜢቹႽೀᆶس೬ฯᡏמ Ǵೌࡌૈᙯ౽ੇຝ

ύЈ࣬ᜢᔈҔǶ 

   (Ο)ำہৎѳǺ 

  颿.ҁਢӧೌמБय़ஒΟᆢቹႽݢଯໆ࣬ᜢೌמޑǵБݤǵ

ᜢᗖୢᚒϷᓬલᗺΑֹޑǴࣴزԋ݀ᙦᅺǶ 

  2.ҁਢࡌёуமೌמᙯ౽ЎҹǴаੇٮຝύЈܭ҂ٰୖԵ

٬ҔǶ 

  ȐѤȑہڬࡘၮȐਜय़ቩȑǺ 

       ҂ٰऩԖزࣴុࡕीჄǴࡌᇙբືس܍Ǵۓڰឪቹᐒᄊ

аճᢀෳǶ 

  ȐϖȑዑہࡾཁȐਜय़ቩȑ 

       颿.ҁीჄԋфޑլ֚ܺᜤǴஒቹႽೀೌמҔӧᏤрੁݢǶ 

       2.ჹܭӵՖᔈҔӧჴሞεጄൎੁݢϝԖ٤ाೀޑ

໔όёၸεຯᚆǴނෳໆکǴӵीᆉቲਔǵु݈҅ሡݩ

ᚆჴሞጕᔈҔᗋԖࣴޑزπբǶ 

       3.ीฝς໒ว࣬ޑᜢೌמǴࡌёࡘԵᔈҔሦୱǴᔈёှ،

٤ᢀෳሡाǶ 

        

ΜΒǵᡍԏ่݀Ǻ 

    ය҃ൔ  ಄ӝᡍԏྗǶ 

 

ΜΟǵණǺ颿5 ਔ 30 ϩǶ 



ߕ 7 

    ीฝԋ݀ਏൔמࣽ۬ࡹीฝԋ݀ਏൔמࣽ۬ࡹीฝԋ݀ਏൔמࣽ۬ࡹीฝԋ݀ਏൔמࣽ۬ࡹᒵѤѤѤѤǺǺǺǺߕᒵߕᒵߕᒵߕ    

 ीฝԋ݀ਏൔמࣽ۬ࡹीฝԋ݀ਏൔמࣽ۬ࡹीฝԋ݀ਏൔמࣽ۬ࡹीฝԋ݀ਏൔמࣽ۬ࡹ

    

ीฝӜᆀीฝӜᆀीฝӜᆀीฝӜᆀǺǺǺǺԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳמԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳמԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳמԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳמ

ೌ໒วೌ໒วೌ໒วೌ໒ว(3/3) 

 

 

ȐȐȐȐ        ဂಔဂಔဂಔဂಔȑȐȑȐȑȐȑȐ        ሦୱሦୱሦୱሦୱȑȑȑȑ 

 

 

 

 

 

 

 

 

ЬᆅᐒᜢЬᆅᐒᜢЬᆅᐒᜢЬᆅᐒᜢǺǺǺǺҬ೯ύѧຝֽҬ೯ύѧຝֽҬ೯ύѧຝֽҬ೯ύѧຝֽ 

ՉൂՏՉൂՏՉൂՏՉൂՏǺǺǺǺ୯ҥѠੇࢩεᏢ୯ҥѠੇࢩεᏢ୯ҥѠੇࢩεᏢ୯ҥѠੇࢩεᏢ



ߕ 8 

ಃΒϩಃΒϩಃΒϩಃΒϩǺǺǺǺמࣽ۬ࡹीฝԋ݀ਏൔמࣽ۬ࡹीฝԋ݀ਏൔמࣽ۬ࡹीฝԋ݀ਏൔמࣽ۬ࡹीฝԋ݀ਏൔ 

൘൘൘൘ǵǵǵǵ    ࣽࡹࡼמख़ᗺࢎᄬკࣽࡹࡼמख़ᗺࢎᄬკࣽࡹࡼמख़ᗺࢎᄬკࣽࡹࡼמख़ᗺࢎᄬკǺǺǺǺ 

ມມມມǵǵǵǵ    ୷ҁၗ୷ҁၗ୷ҁၗ୷ҁၗǺǺǺǺ 

ीฝӜᆀǺԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒วȐ3/3ȑ 

Ь  ΓǺጰࡹᑣ       

ቩጓဦǺ                             

ीฝය໔(ӄำ)Ǻ97 ԃ 5 Д 20 ВԿ 99 ԃ 12 Д 31 В 

ԃࡋǺ897  ίϡ  ӄำೕჄǺ2550  ίϡ 

ՉൂՏǺ୯ҥᆵੇࢩεᏢ         

ୖୖୖୖǵǵǵǵ    ीฝҞޑीฝҞޑीฝҞޑीฝҞޑǵǵǵǵीฝࢎᄬᆶЬाϣीฝࢎᄬᆶЬाϣीฝࢎᄬᆶЬाϣीฝࢎᄬᆶЬाϣ 

ǵǵǵǵ    ीฝҞޑᆶႣයԋਏीฝҞޑᆶႣයԋਏीฝҞޑᆶႣයԋਏीฝҞޑᆶႣයԋਏǺǺǺǺ 

ीฝҞࣴࣁޑวΟᆢੇݩቹႽᢀෳೌמǴਥᏵ୯ѦӃፕ၂ࡌ

ҥᢀෳسǴځᢀෳྗዴ܄ᆶҔచҹǶֹԋԜࣴزǴᕕှ၀

ᢀෳ୍ϐወΚǴჹੁݢੇ߈ᆵܭԖᔈҔڀǴ҂ٰࡕϐਏૈس

ᆵਔǴૈِೲஒᢀෳቹႽଌԿຝ᠍ߟسϐϺ܄্ؠԖܭ

ֽǴନΑёؠٛࣁ،ୖԵѦǴΨёࣁ҂ٰᜪ՟ϐ܄্ؠϺ

ႣᐒڋǶќѦǴၸԜࣴวीฝǴёஒ୯ϣੇຝᢀෳೌמҗൂᗺ

ኧᏵԄܹભࣁ 3 ᆢҥᡏቹႽၗૻǴගϲ୯ৎᡏੇຝᢀෳೌמǶ 

 

ΒΒΒΒǵǵǵǵ    ीฝЬाϣीฝЬाϣीฝЬाϣीฝЬाϣ 

ҁीฝπբයज़ࣁΟԃ(97~99 ԃ)Ǵচ߾҇୯ 97 ԃՉ࣬ᜢഢ

ಔးᆶෳ၂ϷቹႽኧՏϯǵቹႽख़ࡌϷឪቹᐒ߃ۓྗഢπ

բǴ҇୯ 98 ԃՉҥᡏቹႽਠ҅ϷسπբǶ 

 

 

ҁԃࡋϐीฝπբϣӈᗺӵΠǺ 



ߕ 9 

 

Ȑ1ȑҥᡏੁݢቹႽϩ่݀ϐׯǶ 

Ȑ2ȑӦय़ݤڋϐᏤΕᆶᔈҔǶ 

Ȑ3ȑჴෳᆶᡍǶ 

Ȑ4ȑӀᏢቹႽϩೌמੁݢϐᘜયǶ 

 

စစစစǵǵǵǵ    ीฝᆶΓΚՉीฝᆶΓΚՉीฝᆶΓΚՉीฝᆶΓΚՉ 

ǵीฝՉǺ(ёаΠӈ߄ၲ߄) 

() ीฝ่ᄬᆶ 

ಒीฝ ࣴزीฝ 

Ӝᆀ  Ӝᆀ  

ЬΓ Չᐒᜢ ഢຏ 

  
Ծϯ

Οᆢҥ

ᡏቹႽ

۞୷ੇ

ຝᢀෳ

໒ೌמ

ว

Ȑ3/3ȑ 

897,500 
ጰࡹᑣ ୯ҥᆵ

 εᏢࢩੇ
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(ΒΒΒΒ)ၗߐ߄ၗߐ߄ၗߐ߄ၗߐ߄ 

 ᆅϩᜪᆅϩᜪᆅϩᜪᆅϩᜪ(ᆶᚇᆶᚇᆶᚇᆶᚇഢǵǵǵǵزഢࣴزഢࣴزഢࣴزࣴ)аΓ٣ǵǵǵǵ୍୍୍୍܈аΓ٣܈аΓ٣܈аΓ٣܈

ӝीӝीӝीӝी 

ҞҞҞҞ 

ЬᆅᐒᜢႣЬᆅᐒᜢႣЬᆅᐒᜢႣЬᆅᐒᜢႣ

ᆉᆉᆉᆉ(ૼہૼہૼہૼہǵǵǵǵံံံံ

շշշշ) 

ԾᝢීԾᝢීԾᝢීԾᝢී 
 % ᚐߎᚐߎᚐߎᚐߎ

ഢຏഢຏഢຏഢຏ 

Γ٣Γ٣Γ٣Γ٣ 
407,000  

407,000 45  

ࣴ ز ࣴ ز ࣴ ز ࣴ ز 

ഢഢഢഢ 

      ୍ ୍ ୍ ୍
 

  ᆶ  ᆶ  ᆶ  ᆶ

ᚇᚇᚇᚇ 

439,500  439,500 49  

ᆅᆅᆅᆅ 
50,500  50,500 6  

 

ᆶচीฝೕჄৡ౦ᇥܴᆶচीฝೕჄৡ౦ᇥܴᆶচीฝೕჄৡ౦ᇥܴᆶচीฝೕჄৡ౦ᇥܴǺǺǺǺ 
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 (ΟΟΟΟ)ीฝΓΚीฝΓΚीฝΓΚीฝΓΚ 

ीฝӜᆀीฝӜᆀीฝӜᆀीฝӜᆀ 
 Չ Չ Չ Չ

 
ᕴΓΚᕴΓΚᕴΓΚᕴΓΚ

(ΓԃΓԃΓԃΓԃ) 

 ભزભୋࣴزભୋࣴزભୋࣴزભ ୋࣴزભࣴزભࣴزભࣴزࣴ
շࣴزշࣴزշࣴزշࣴز

ભભભભ 
շշշշ 

চुচुচुচु 
3.6 

0.9  1.8 0.9 

ჴሞჴሞჴሞჴሞ 
3.6 

0.9  1.8 0.9 

ԾϯΟ

ᆢҥᡏቹ

Ⴝ۞୷ੇ

ຝᢀෳמ

ೌ ໒ ว

Ȑ3/3ȑ 

ৡ౦ৡ౦ৡ౦ৡ౦ 

     

চुচुচुচु 
     

ჴሞჴሞჴሞჴሞ 
     

 

ৡ౦ৡ౦ৡ౦ৡ౦ 
     

 

 (ѤѤѤѤ) ЬाΓΚΕЬाΓΚΕЬाΓΚΕЬाΓΚΕ(ୋࣴزભаୋࣴزભаୋࣴزભаୋࣴزભа) 

ΕЬाπ Ӝ ीฝᙍᆀۉ

բϷΓДኧ

ᏢǵᐕϷߏ 

Ꮲ ᐕ റγ 

 ᐕ ੇࢩεᏢ௲ 

ጰࡹ

ᑣ 
ЬΓ 11 

 ߏ 

πำϷࢩੇک۞ीǵੇੁݢ

ࣽᏢ 
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ΕЬाπ Ӝ ीฝᙍᆀۉ

բϷΓДኧ

ᏢǵᐕϷߏ 

Ꮲ ᐕ റγ 

 ᐕ ੇࢩεᏢշ௲ ШҺ 

ӕЬڐ

Γ 

11 

 ࢩੇ ߏᇿෳǵεᇿෳǵੇࢩᏢ 

Ꮲ ᐕ റγ 

 ᐕ ੇࢩεᏢշ௲ 

ဠܿ

ᐵ 

ӕЬڐ

Γ 
11 

 ߏ 

سၗૻࢩᕉნᅱෳǵੇࢩੇ

ǵੇࢩᆶੇ۞্ؠ 

ᆶচीฝೕჄৡ౦ᇥܴᆶচीฝೕჄৡ౦ᇥܴᆶচीฝೕჄৡ౦ᇥܴᆶচीฝೕჄৡ౦ᇥܴǺǺǺǺ 

ҴҴҴҴǵǵǵǵीฝςᕇளϐЬाԋ݀ᆶख़εँઇीฝςᕇளϐЬाԋ݀ᆶख़εँઇीฝςᕇளϐЬाԋ݀ᆶख़εँઇीฝςᕇளϐЬाԋ݀ᆶख़εँઇ(֖ໆϯԋ֖݀ໆϯԋ֖݀ໆϯԋ֖݀ໆϯԋ݀ output) 

1. ፎ൩ҁीฝੋϷϐ(1)Ꮲೌԋ൩(2)ೌמബཥ(3)ᔮਏ(4)ޗቹៜ

дਏБय़ᇥܴख़ाϐԋ݀Ϸख़εϐँઇǴаЎӷБԄϩӈᇥځ(5)

ܴǶ 

2. ፎ٩ҁीฝ(ੋϷ)ۓϐԋ݀ҞаໆϯᕮਏࡰБԄϷၗ

Ԅ༤ቪЬाϐໆϯԋ݀(ӵᏢೌԋ൩ж܄߄ख़ाፕЎǵೌמ౽ᙯ

/ኧǵೌמബཥኧǵ୍ܺೌמኧǵख़εճϷኧǵ

բኧҞǴ֖ໆϯᆶ፦ϯϩ)Ƕ 

3. ፎ٩ҁीฝ(ੋϷ)ۓϐԋ݀ҞӃϩձஒۭΠࣴزीฝаሦୱձӃϩձஒۭΠࣴزीฝаሦୱձӃϩձஒۭΠࣴزीฝаሦୱձӃϩձஒۭΠࣴزीฝаሦୱձ

ϩᜪϩᜪϩᜪϩᜪǴǴǴǴӆаໆϯᕮਏࡰБԄϷၗԄ༤ቪЬाϐໆϯԋ

݀Ƕ 

 

ҁࣴزीฝЬाԋ݀ࡌࣁҥቹႽسϣਠ҅ำׇǵլܺӀቹୢᚒϷ

ҔӦय़ڋᗺБֹݤԋѦਠ҅ǴቹႽϰଛᆶҔቹႽीᆉੁݢНՏϐ

 ख़ाԋ൩ǶޑीฝزҁࣴࢂǶ೭ݤБ߃

ҁीฝԋҥزࣴޑი໗җ୯ҥѠੇࢩεᏢᆶ୯ҥԋфεᏢಔԋǴी

ฝය໔Ԗ 2 ᅺγᏢғǴ 1 εᏢᏢǵќ 1 ᅺγᏢғ҅ୖ

ᆶीฝǴځፕЎᆶҁҁࣴزԖᜢǶ 

ӧࣴزൔБय़Ԗ 6 ҁीฝൔǴϷ 4 ጇࣴፕЎǶ 

 

 

ഌഌഌഌǵǵǵǵ    Ьाԋ൩Ϸԋ݀ϐሽॶᆶଅࡋЬाԋ൩Ϸԋ݀ϐሽॶᆶଅࡋЬाԋ൩Ϸԋ݀ϐሽॶᆶଅࡋЬाԋ൩Ϸԋ݀ϐሽॶᆶଅࡋ (outcome) 
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ፎ٩ॊख़ाԋ݀Ϸख़εँઇᇥܴӧᏢೌԋ൩ሽॶᆶଅࡋӵǺ 

ǵǵǵǵ    Ꮲೌԋ൩Ꮲೌԋ൩Ꮲೌԋ൩Ꮲೌԋ൩(ࣽמ୷ᘵࣴמࣽز୷ᘵࣴמࣽز୷ᘵࣴמࣽز୷ᘵࣴز) (ख़ख़ख़ख़ 45%) 

ΒΒΒΒǵǵǵǵ    ೌמബཥೌמബཥೌמബཥೌמബཥ(ࣽמӝബཥࣽמӝബཥࣽמӝബཥࣽמӝബཥ) (ख़ख़ख़ख़ 45%) 

ΟΟΟΟǵǵǵǵ    ᔮਏᔮਏᔮਏᔮਏ(ౢᔮวౢᔮวౢᔮวౢᔮว) (ख़ख़ख़ख़ 0%) 

ѤѤѤѤǵǵǵǵ    ޗቹៜޗቹៜޗቹៜޗቹៜ(҇ғޗว҇ғޗว҇ғޗว҇ғޗวǵǵǵǵᕉნӼӄ҉ុᕉნӼӄ҉ុᕉნӼӄ҉ុᕉნӼӄ҉ុ) (ख़ख़ख़ख़ 10%) 

ϖϖϖϖǵǵǵǵ    ځѬਏځѬਏځѬਏځѬਏ((((ࣽࡹמᆅϷځѬࣽࡹמᆅϷځѬࣽࡹמᆅϷځѬࣽࡹמᆅϷځѬ)))) (ख़ख़ख़ख़ 0%) 

ຏຏຏຏǺǺǺǺऩᆜाीฝයำࣁऩᆜाीฝයำࣁऩᆜाीฝයำࣁऩᆜाीฝයำࣁ 4 ԃයಃԃයಃԃයಃԃයಃ 1 ԃՉޣԃՉޣԃՉޣԃՉޣǴǴǴǴፎܴዴቪрҁᆜाीฝፎܴዴቪрҁᆜाीฝፎܴዴቪрҁᆜाीฝፎܴዴቪрҁᆜाीฝ

ಃࣁಃࣁಃࣁಃࣁ 1 ԃՉԃՉԃՉԃՉǴǴǴǴڰคЬाԋ൩Ϸԋ݀ϐሽॶᆶଅڰࡋคЬाԋ൩Ϸԋ݀ϐሽॶᆶଅڰࡋคЬाԋ൩Ϸԋ݀ϐሽॶᆶଅڰࡋคЬाԋ൩Ϸԋ݀ϐሽॶᆶଅࡋǹǹǹǹځдߚಃځдߚಃځдߚಃځдߚಃ

1 ԃՉޣፎ༤ቪଆۈԃಕᑈԿϞЬाԋ൩Ϸԋ݀ϐሽॶᆶଅԃՉޣፎ༤ቪଆۈԃಕᑈԿϞЬाԋ൩Ϸԋ݀ϐሽॶᆶଅԃՉޣፎ༤ቪଆۈԃಕᑈԿϞЬाԋ൩Ϸԋ݀ϐሽॶᆶଅԃՉޣፎ༤ቪଆۈԃಕᑈԿϞЬाԋ൩Ϸԋ݀ϐሽॶᆶଅ

ಃࣁಃՉයำࣁಃՉයำࣁಃՉයำࣁӵǺǺǺǺՉයำٯӵٯӵٯӵٯ)ࡋࡋࡋࡋ 3 ԃϐᆜाीฝջቪಃԃϐᆜाीฝջቪಃԃϐᆜाीฝջቪಃԃϐᆜाीฝջቪಃ 1 ԃډӧ܌Ԗԋԃډӧ܌Ԗԋԃډӧ܌Ԗԋԃډӧ܌Ԗԋ

݀ϐ݀ϐ݀ϐ݀ϐ outcome)ǶǶǶǶ 

 

 ǵǵǵǵ    ᆶ࣬ᜢीฝϐଛӝᆶ࣬ᜢीฝϐଛӝᆶ࣬ᜢीฝϐଛӝᆶ࣬ᜢीฝϐଛӝࢠࢠࢠࢠ

ǵǵǵǵ    ុࡕπբᄬགྷϐख़ᗺុࡕπբᄬགྷϐख़ᗺុࡕπբᄬགྷϐख़ᗺុࡕπբᄬགྷϐख़ᗺ 

 ǵǵǵǵ    ᔠᆶఈᔠᆶఈᔠᆶఈᔠᆶఈاااا

 

༤߄ΓǺǺǺǺ         ᖄ๎ႝ၉ǺǺǺǺ            ႝ၉ǺǺǺǺ           

E-mailǺǺǺǺ___________________________                                                                     

ЬᆅᛝӜǺ             
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ᕮਏࡰᕮਏࡰᕮਏࡰᕮਏࡰ 

ፎᒧӝीฝຑϐҞ༤ቪ߃ભౢрǵਏϷख़εँઇ
(༤ቪᇥܴӵ߄ϣǴ҂٬ҔϐࡰϷ༤ቪᇥܴЎӷፎմ

ନ) 
ឦ܄ ᕮਏࡰ ߃ભౢрໆϯॶ ਏᇥܴ ख़εँઇ 

B ი໗Ꭶԋ 颿زࣴ    ϣᆶၠਠӝբი໗س

C റᅺγ3 ػ ୖᆶीฝՉϐᅺγࣴز

ғ 

  

D ൔ 6زࣴ ጇ   

 

ࣴፕЎ 4 ጇ   
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ၗ߄ၗ߄ၗ߄ၗ߄    
Ȑፎᒧӝϐၗ߄༤ቪǴຬၸ 颿 ፎԾՉකΕӈᝩុ༤ቪǴ҂٬Ҕϐࡰ

ၗ߄ፎմନȑ 

    

ीฝӜᆀीฝӜᆀीฝӜᆀीฝӜᆀǺǺǺǺԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒วԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒วԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒วԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ໒ว(3/3)(3/3)(3/3)(3/3)    

ȜȜȜȜBBBB     ȝȝȝȝ߄ი໗ز߄ი໗ز߄ი໗ز߄ი໗زࣴࣴࣴࣴ

ი໗Ӝᆀ ი໗܌ឦᐒᄬ ი໗܄፦ ԋҥਔ໔ (Ջϡԃ) 

ҁीฝࣴزი໗ 
୯ҥѠੇࢩεᏢ 

୯ҥԋфεᏢ 
b 2008 

ຏǺი໗܄፦ϩԋ a ᐒᄬϣၠሦୱӝբǵb ၠᐒᄬӝբǵc ၠ୯ӝբǵd ύЈǵeزࣴ ჴᡍ࠻ 

 

ȜȜȜȜCCCC ػΓω߄ػΓω߄ػΓω߄ػΓω߄ȝȝȝȝ    

 Ꮴ௲ࡰ Ӝ Ꮲᐕ ᐒᄬӜᆀۉ

ѳ b ୯ҥԋфεᏢ ଯৎߪ 

ླྀύ b ୯ҥѠੇࢩεᏢ ጰࡹᑣ 

 ᑣࡹεᏢ ጰࢩb (অύ) ୯ҥѠੇ ࢩΪڬ

қሺ εᏢ ୯ҥѠੇࢩεᏢ ጰࡹᑣ 

ຏǺᏢᐕϩԋ a റγǵb ᅺγ 

 

 

ȜȜȜȜDDDD     ȝȝȝȝ߄ൔزࣴ߄ൔزࣴ߄ൔزࣴ߄ൔزࣴ

ൔӜᆀ բۉޣӜ рހԃ (Ջϡԃ) рൂހՏ 

ԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ

໒ว(1/3) යύൔ 

ጰࡹᑣǵဠܿᐵǵ

ШҺ 
2008  

ԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ

໒ว(1/3) ය҃ൔ 

ጰࡹᑣǵဠܿᐵǵ

ШҺ 
2008  

ԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ

໒ว(2/3) යύൔ 

ጰࡹᑣǵဠܿᐵǵ

ШҺ 
2009  

ԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ

໒ว(2/3) ය҃ൔ 

ጰࡹᑣǵဠܿᐵǵ

ШҺ 
2009  



ߕ 16 

ԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ

໒ว(3/3) යύൔ 

ጰࡹᑣǵဠܿᐵǵ

ШҺ 
2010  

ԾϯΟᆢҥᡏቹႽ۞୷ੇຝᢀෳೌמ

໒ว(3/3) ය҃ൔ 

ጰࡹᑣǵဠܿᐵǵ

ШҺ 
2010  

    

ȜȜȜȜIIII     ȝȝȝȝ߄ࢲೌמ߄ࢲೌמ߄ࢲೌמ߄ࢲೌמ

 ፦ ᖐᒤВය (YYYYMMDD)܄ ፕЎӜᆀ ࣴӜᆀೌמ

ᔈҔੇ۞ឪቹᐒՉҥᡏੇݩᢀෳ

ϐࣴว 

98ԃύѧຝֽࣴ

 
b 20090908 

ҥᡏੇݩឪቹزࣴೌמᆶ໒ว – 

I. ਠ҅ 

ಃ 31 πำࣴࢩੇۛ

 
b 20091126 

ҥᡏੇݩឪቹزࣴೌמᆶ໒ว – 

II. ᡍ 

ಃ 31 πำࣴࢩੇۛ

 
b 20091126 

ҥᡏੇݩឪቹزࣴೌמᆶ໒ว 
99ԃύѧຝֽࣴ

 
b 20100629 

ຏǺ܄፦ϩԋ a ୯ϣࣴǵb ୯ሞࣴ 

 

 


