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Research on the formulation of “Raku-chu Raku-gai Zu” using 
Geometrical morphometric technique 
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Abstract  As scenes construction of “Raku-chu Raku-gai Zu” is the forms, I researched formulation and 
numerical zooming of works using with Geometrical morphometric technic as formulating organic evolutions. 
 They are Making the DB of scene construction models, visualization of inter works changes by TPS(thin 
plate spline)analyzing method of geometrical morphology technic and development of “MARB” as directly 
visualization software of relationship for Kyoto geography and “Raku-chu Raku-gai Zu”. In open web site of 
researching, by presentation of scene construction models DB, downloading of software, showing analyzed 
image and cluster analyzing image etc., it is possible for other researchers to analyze formulation of 
“Raku-chu Raku-gai Zu” by new direction. 
 
Keyword  Raku-chu Raku-gai Zu, Geometrical morphometric, Formulation, Japanese art history 
of Kinsei, 
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1.1 ᵡਛᵡᄖ࿑ߩ⎇ⓥߡߟߦ 

ᵡਛᵡᄖ࿑ߪਛㄭㇺᏒߩਛᔃߡߒߣᩕߚ߃੩ㇺࠍឬߚㇺᏒ࿑ޔߡߒߣ⾆㊀ߥ⛗↹⊛

ผᢱޔࠅߢ⧓ⴚ⊛ߩ⾰߽ߦ㜞⟤ⴚຠޕࠆߢ࿖ౝߪߢ੩ㇺ࿖┙ඳ‛㙚ޟᵡਛᵡᄖ࿑ޠዷ

㧔1965㧕ޟޔㇺߩᒻ⽎ޠዷ㧔1996㧕ߩߢዷ␜ޔߡߞࠃߦᐢߩߘߊሽߣᱧผ⊛ޔ⟤ⴚ⊛ଔ୯ߪ

ㇺᏒޔᑪ▽ผ߿ⴚผቇ⊛ⷞὐ⟥ޔߡߒߣⓥ⾗ᢱ⎇ߥ㊀⾆ࠍᵡਛᵡᄖ࿑ߢ߹ࠇߎޕߚࠇߐ┙⏕

ผቇޔᢥቇ⊛ⷞὐࠄ߆ߤߥ⎇ⓥޕߚࠇߐߥ߇࠴ࡠࡊࠕߩᑪ▽ผߩ⎇ⓥߡߒߣౝ⮮ߪ᥊ⷰ

᭴ᚑᴺឭ᩺ޔߒℂᖱႎߣㄭㇺᏒ࿑ࠍߣኻᲧޔ↹⛗ޔࠆߔᑪ▽ޔℂߩ⛔ว⊛ಽᨆᚻᴺߦ

ޕߚߞߥߎ߅ࠍⓥ⎇߈ߴߔ․ࠆࠃ  

1.2 ᐞቇ⊛ᒻᘒ᷹ቯቇߡߟߦ 

� ᐞቇ⊛ᒻᘒ᷹ቯቇߪᒻᘒࠄ߆࠲࠺ᐞቇ⊛ᖱႎࠍޔߒ․ቯࠍࡦ࠲ࡄߚߒ⛔⸘⊛

කߕࠄߥߺߩቇ‛↢ޔߡߞࠃߦዷ⊑ߩᖱႎᛛⴚޔߪᒻᘒ᷹ቯቇޕߟᜬࠍ♽ℂ⺰ࠆߔᨆ⸂ߦ

ቇޔ⠨ฎቇޔㅧ⑼ቇߦߤߥ↪น⢻ߥಽᨆࠍ࡞࠷ឭଏޕࠆߡߒਃਛାብߪ⫥⊛ᵴേ

ਃਛାብ]ޕࠆߡߓ⺰ߡߟߦലᕈߩ↪ߩᄙಽ㊁߳ߡߟߦᚻᴺߩࠄࠇߎޔߢ߆ߥߩ , 
↢‛♽⛔ቇ  1997]� ߢᚻᴺߥലߦᒻᘒߟᜬࠍ⽎ኻߩ৻หߪᚻᴺߩᐞቇ⊛ᒻᘒ᷹ቯቇߩߎ

ޕࠆߢ↪߽ߡߒߣౕߔ␜ࠍᣇะᕈߒᣂߩⴚ⸃ᨆ⧓߿ᗵᕈቇ⊛⸃ᨆߩ‛Ꮏੱޔࠅ  
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2. ⎇ⓥߣ⊛⋠ߩᣇᴺ 

2.1 ⎇ⓥ⋡⊛ 

ㄭ⟤ⴚผࠆߌ߅ߦ㊀ⷐߥ⛗↹ผᢱࠆ߽ߢᵡਛᵡᄖ࿑ຠ⟲ߩ᥊ⷰ᭴ᚑߣ̍ߜߚ߆̌ࠍ

ឭޔⓥ⎇ࠍㆡ↪น⢻ᕈߩⴚຠ߳⧓ޔߒ⸽ᬌࠍ↪ᕈߩᐞቇ⊛ᒻᘒ᷹ቯቇᚻᴺޔ߃ᝒߡߒ

⛔ޔߡߟߦൻ⛔♽ߩ⟲ຠߩߢ߹ㄭᓟᦼࠄ߆ਛޔࠄ߆ᨆ⚿ᨐ⸂ߩࠄࠇߘߚ߹ޕࠆߔ᩺

⸘⊛ᚻᴺޔߡ↪ࠍⷞⷡ⊛ߦ㑐ଥᕈࠍޔߡߒߘޕࠆߔߦ߆ࠄᧄ⎇ⓥߢᚑ߿࠲࠺ߚࠇߐ

ޕߚߒߣ⊛⋠ߩᧄ⎇ⓥࠍએޕ߁ߥߎ߅ࠍ㈩Ꮣߩ࡞࠷␜ᗵ⊛⋤ߚߒ↪ࠍࠄࠇߘ  

2.2 ⎇ⓥᚻᴺ 

㧠ߩߟਥߥ⎇ⓥ⑼⋡ߦࠇߙࠇߘޔߌ⸳ࠍᚑᨐࠍ

ޕߚߔߔߦ߁ࠃࠆߖ⎇ⓥߩਥߥᵹޔߡߒߣࠇ

ຠߩ࠲࠺ᢛℂࠄ߆ຠߩ⸃ᨆߣ♽⛔ൻ߅ࠍ

ⷞⷡߥ߁ࠃࠆ߈ߢᲧセߦ⊛ᗵ⋤ࠍࠄࠇߘޔߥߎ

⊛⾗ᢱߩᚑޕߚߒ↹⸘ࠍ  

2.2.1 ᵡਛᵡᄖ࿑ᖱႎࠬࡌ࠲࠺ߩൻ 

ߐ⊑ࠅࠃߦ ߿␜ዷߩߢ߹ࠇߎߦߓߪ

ຠᖱႎߩࠄࠇߎޔߡߞࠃߦ㓸ߩຠᖱႎߚࠇ

㧔࿑ޕߚߞߥߎ߅ࠍᚑߩࠬࡌ࠲࠺ࠆࠃߦ �㧕

ࠬࡌࠍࠢࡑ࠼ࡦߩߢຠౝޔߡߞࠃߦࠇߘ

ߩߢ߹ࠇߎࠆࠃߦⓥ⠪⎇ޔߣḰߩቯ㊂ൻࠆߔߣ

ಽ㘃ߣᲧセࠆ߈ߢ㗄⋡ޕߚߒ⟎⸳ࠍ�

� � � � � � � ࿑ 㪈㩷 ᵡਛᵡᄖ࿑䊂䊷䉺䊔䊷䉴↹㕙�

2.2.2 ᒻᘒ᷹ቯቇᚻᴺࠆࠃߦᲧセ⎇ⓥ 

ຠ↹ࠍࠢࡑ࠼ࡦߢ✬㓸ߚߒᵡਛᵡᄖ࿑ޔࠄ߆ឬ߇ࠢࡑ࠼ࡦߚࠇ߆ㅢࠆߔ

ຠࡦࠗࡊࠬ᧼⭯ޔߣ߹ࠇߙࠇߘࠍ㧔TPS㧕ಽᨆᴺߩࠢࡑ࠼ࡦߩߢࠕࠚ࠙࠻ࡈ࠰

ᒻᚑ✬㓸ᬺޔߡߞࠃߦฦຠߩ TPS ߩ‛↢ޔߦరࠍ࠲࠺ߩࠄࠇߎޕߚߒᚑࠍ࠲࠺

ᒻᘒㅴൻߩಽᨆߦ↪ߚ߈ߡࠇߐᐞ

ቇ⊛ᒻᘒ᷹ቯቇ߇ឭ໒ࠆߔ TPS ಽ

ᨆᴺࠆࠃߦຠ㑆ߩዮᦛࠛࠡ࡞ࡀ

ߥ␜ᄌᒻᩰሶ࿑߿␜࡞࠻ࠢࡌߩ

⋤ࠄ߆ᒻᘒᄌൻߥ⊛ⷞⷡޔߡߞࠃߦߤ

ᗵ⊛ߦᲧセ߇น⢻ߥ⁁ᘒࠍឭ␜ޕࠆߔ

ޔ⟎ℂ⊛ߣࠢࡑ࠼ࡦޔߚ߹

ຠ㑆ߩࠢࡑ࠼ࡦߩߢ⟎ߘࠄ߆

ࡄߩߤߥ୯ࠡ࡞ࡀዮᦛࠛߩࠇߙࠇ

�ޕࠆߔࠍ࠲ࡔ � � � � � � � ࿑ 㪉㩷 㪫㪧㪪 䉸䊐䊃䉡䉢䉝䊷㩷 㵰㪫㪧㪪㪄㪪㪧㪣㪣㪠㪥㪜㵱䈪䈱 㪻㪼㪽㫆㫉㫄㩷㪾㫉㫀㪻㩷

2.2.3 Ყセߩ࠲࠺⧓ⴚቇ⊛⸃ᨆߣ♽⛔ൻ⎇ⓥ 

TPS ಽᨆߡߞࠃߦᓧ࠲ࠬࠢࠍ࠲࠺ߚࠇࠄ⸃ᨆޔߦ⊛⸘⛔ߡߞࠃߦຠ⟲ߩಽ㘃߅ࠍ

⊛ⴚผ⟥ࠆࠃߦⓥ⠪⎇ߩߢ߹ࠇߎࠍಽ㘃ߚࠇࠄᓧࠄ߆ߎߎޕࠆߔ࠻࠶ࡠࡊࠍ࿑⛔♽ޔߥߎ
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ಽ㘃ߩߣᢛวᕈࠍᬌ⸽ޔߒᧄ⎇ⓥߩ⸃ᨆߣ♽⛔ൻߩ↪ᕈࠍ࿑ޕࠆ  

2.2.4 ⋥ᗵ⊛⎇ⓥᚑᨐ␜ࠦߩ࠷ࡦ࠹ࡦᚑ 

੩ㇺߩℂߣᵡਛᵡᄖ࿑ߩኻᔕ㑐ଥࠍ⋥ᗵ⊛ߦᲧセ␜ޟࠕࠚ࠙࠻ࡈ࠰ࠆߔMARBޠ

"Morphological Analizer for Raku-chuRaku-gai Zu"ࠍᚑߒ TPS ᵡਛᵡᄖ࿑ߡߒෳᾖࠍ࠲࠺

↹ࠍᄌᒻޔߒᲧセߩࠄࠇߎޕ߁ߥߎ߅ࠍ⎇ⓥߩㅴⴕߣߦᚑᨐ㐿࠙ࠍࡉࠚޔߒ᥊ⷰ

᭴ᚑᮨᑼ࿑ߩࠬࡌ࠲࠺㐿ߣ㈩Ꮣޔ⸃ᨆ↹࠲ࠬࠢ߿⸃ᨆ࿑ࠍߣߎߔ␜ࠍߤߥ⋡ᜰ

ޕߚߒ  

3. ⎇ⓥᚑᨐ 

3.1 ᥊ⷰ᭴ᚑᮨᑼ࿑ࠬࡌ࠲࠺ 

ᵡਛᵡᄖ࿑ࠬࡌ࠲࠺ߩ㧔࿑ 2㧕ࠆߔߣࠬࡌࠍࠢࡑ࠼ࡦޔߡߞࠃߦቯ㊂ൻ࠲࠺

ຠޔࠄ߆࠲࠺ߩࠄࠇߎޕߚߒ⟎⸳ࠍ⋠㗄ࠆ߈ߢᲧセߣಽ㘃ߩߢ߹ࠇߎࠆࠃߦⓥ⠪⎇ޔߣ

ౝߢឬߚࠇ߆ᵡਛᵡᄖߩࠇߙࠇߘࠢࡑ࠼ࡦߩήߣࠄࠇߎޔߒ␜ࠍㅪേߡߒ␜ࠆࠇߐ

᥊ⷰ᭴ᚑᮨᑼ࿑ࠆࠃߦ GUI 㧔࿑ޕߚߒᚑࠍࠬࡌ࠲࠺ߟ߽ࠍ 3㧕ߦࠇߎޔ᥊ⷰ㘃ဳ

ޕߚߞߥߣน⢻߇ߣߎ߁ߥߎ߅ࠍᲧセࠆࠃߦಽ㘃ߩ⟲ຠࠆࠃߦ  

㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪊 ᵡਛᵡᄖ࿑᥊ⷰ᭴ᚑ࿑䊂䊷䉺䊔䊷䉴䈱䉟䊮䉺䊷䊐䉢䉟䉴↹㕙㩷
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3.2 ᒻᘒ᷹ቯቇᚻᴺߩ TPS ⸃ᨆࠆࠃߦᲧセ⎇ⓥ 

3.2.1 ℂ⊛⟎ᖱႎߩߣᲧセ 

ឬߩࠢࡑ࠼ࡦߡߒߣࡈ࠴ࡕߚࠇ߆

㈩⟎ࠍℂ⊛⟎ᖱႎߡߒߣᲧセᬌ⸽߅ࠍ

ฦޔߡߒߣၮᧄᖱႎࠍ⟎ᖱႎޕߚߞߥߎ

ࠍ㑐ଥߩߣࠢࡑ࠼ࡦ TPS ⸃ᨆߡߞࠃߦᲧ

セޕߚߒ  
ቶ↸ᧃᦼᵡਛᵡᄖ࿑ߩᱧඳ↲ᧄޔ᧲ඳᮨᧄޔ

᧖ᧄޔᱧඳਸᧄߩ╙৻ቯဳ 4 ຠߩߢㅢ

Ꮐ㓲㧞ߜ߁ߩࠄࠇߎޕ㧢㧣ὐߪࠢࡑ࠼ࡦ

㧡ὐޔฝ㓲㧟㧜ὐࠍᲧセ࠻ࡦࠗࡐࠇߙࠇߘߒ

ޕߚߒᾖวࠍຠ․ᓽࠄ߆ࠡ࡞ࡀዮᦛࠛߩ

╙৻ቯဳߪߢຠᢙ߽ዋߊߥᲧセ⊛ᒻᘒᲧ

セߩࠇߙࠇߘޔࠄ߆ߣߎߔ߿ߒⓨ㑆᭴ᚑᮨ

ᑼ࿑ߣℂᖱႎวᚑ࿑㧔࿑ 4㧕ࠍᚑޕߚߒ

[㑐ญᢕੳ  ♿ⷐ╙ਃᏎ� 2011]� � � � � � � ࿑ � ᵡਛᵡᄖ࿑ᱧඳਸᧄߩⓨ㑆᭴ᚑᮨᑼ࿑  
╙ੑቯဳߩຠ⟲ࠬࡌ࠲࠺ߪߢൻߚߒ⚂ 50 ຠߩ↹ࠍᬌ⸽ߩࠇߙࠇߘޔߒㅢ

Ꮐ㓲߇ࠢࡑ࠼ࡦ 7 ὐ12ޔ ὐ15ޔ ὐޔฝ㓲 7 ὐ15ޔ ὐ19ޔ ὐࠇߙࠇߘߩਃᒻᑼߢᲧセߒࠍ

㘃ߩߊᄙޔࠅᷰߦߢ߹ᓟᦼࠄ߆ᳯᚭೋᦼ߇ઍᤨߚࠇ߆ឬޔߪߢຠߩ㧔㧝㧕╙ੑቯဳޕߚ

ᵈ⊑ߚ߹ޔ▽⒖߿ᶖᄬߩ‛ᑪㅧࠆࠃߦᄌㆫߩઍᤨ߽ࠢࡑ࠼ࡦࠆߔㅢޔࠅ߅ߢࠎࠍဳ

⠪߿⠪ߩ㆑ޔࠄ߆ឬࠆࠇ߆ኻ⽎߇ᄢߥ߁ࠃߩߎޕࠆߥ⇣ߊ߈⁁ᴫߪᵡਛᵡᄖ࿑ߩ․ᓽಽ

㘃ߩ㊀ⷐߥⷐ⚛ߣࠆߢޔߦฦಽ㊁ߩࠄ߆✚ว⊛ߥⷞὐࠆࠃߦ⹏ଔ߇ᔅⷐࠆߥߣⷐ࿃߽ߢ

ߚߩߘޕࠆ

ࠍຠ㊂ޔ

⏕ߟߟߒ

ᢙࠢࡑ࠼ࡦ

⸳ߦ⊛Ბ㓏ࠍ

ቯޔߒᲧセࠍ

ߣߎ߁ߥߎ߅

ߙࠇߘޕߚߒ

ᢙ࠻ࠗࡐߩࠇ

ߦ ว ࠊ ߖ ߡ

TPS ಽᨆᚻᴺ

ࡦߡߞࠃߦ

ฦߩࠢࡑ࠼

ᱡᦛࠛࠡ࡞ࡀ

ࠍ㔌〒ޔ୯

▚ޕߚߒ  
㧝� ㅢ

ኻᔕࠢࡑ࠼ࡦ  

Ꮐ㓲� � � � ฝ㓲� � � �

�ᢙࠢࡑ࠼ࡦ 㧣� 㧝㧞� 㧝㧡� �ᢙࠢࡑ࠼ࡦ 㧣� 㧝㧡� 㧝㧥�

ᒰຠᢙ� 㧟㧥� 㧞㧥� 㧞㧢� ᒰຠᢙ� 㧠㧥� 㧟㧝� 㧞㧢�

ർ㊁␠� ٤� ٤� ٤� ᷡ᳓ኹ� ٤� ٤� ٤�

ᎂጾ㉼ㄸၴ� ٤� ٤� ٤� ␠� ٤� ٤� ٤�

ᗲቪጊ� ٤� ٤� ٤� ਃචਃ㑆ၴ� ٤� ٤� ٤�

㊄㑑ኹ� ٤� ٤� ٤� ᣇᐢኹ� ٤� ٤� ٤�

⯯ⓨ⬿� ٤� ٤� ٤� ᧦ᯅ� ٤� ٤� ٤�

⚻ၴ� ٤� ٤� ٤� ⍮ᕲ㒮� ٤� ٤� ٤�

ੑ᧦ၔ㐷� ٤� ٤� ٤� ⼾࿖ᑙ� ٤� ٤� ٤�

᧲ኹ� 㧛� ٤� ٤� ဈߩႡ� 㧛� ٤� ٤�

ᄤ┥ኹ� 㧛� ٤� ٤� ౝⵣ� 㧛� ٤� ٤�

ၳᎹਣᄥ� 㧛� ٤� ٤� ਃ᧦ᯅ� 㧛� ٤� ٤�

ၳᎹੑ᧦� 㧛� ٤� ٤� ྾᧦ᯅ� 㧛� ٤� ٤�

ၳᎹᓮᳰ� 㧛� ٤� ٤� 㗿ኹ� 㧛� ٤� ٤�

ჼ↢ኹ� 㧛� 㧛� ٤� ኹ↸ਃ᧦� 㧛� ٤� ٤�

ᅱᔃኹ� 㧛� 㧛� ٤� ኹ↸྾᧦� 㧛� ٤� ٤�

ᄢᓼኹ� 㧛� 㧛� ٤� ኹ↸᧦� 㧛� ٤� ٤�

0#� 0#� 0#� 0#� ᓮᓇၴ� 㧛� 㧛� ٤�

0#� 0#� 0#� 0#� ᄢ㔕㒮� 㧛� 㧛� ٤�

0#� 0#� 0#� 0#� ศ↰␠� 㧛� 㧛� ٤�

0#� 0#� 0#� 0#� Ყซጊ� 㧛� 㧛� ٤�
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3.2.1 consensus �Ყセࠆࠃߦ ╙ੑቯဳߺߩ 

↹㕙྾㓈ਛᄩਅࠍࠢࡑ࠼ࡦ߽ߦ㈩⟎ޔߒ↹㕙ౝߩࠢࡑ࠼ࡦߩߢ⟎ࠍᬌ⸽ߒ᭴

࿑ߡߒߣᲧセࠍⴕޕ߁ᾖวోߚߒຠߩ consensus ฦᱡᦛࠛޕߚߒᲧセߦరࠍࠇߘߒ▚⸘ࠍ

ޕߚߒ▚ࠍ㔌〒ޔ୯ࠡ࡞ࡀ  
� �

�

�

�

�

�

� ࿑㧡ᱡᦛࠛ࡞࠻ࠢࡌࠡ࡞ࡀ࿑ #� � � � � � � � � � � � ࿑ �� �㈩⟎࿑㨋4㧢ᄢ㒋Ꮢ⟤ᧄࠢࡑ࠼ࡦ ฝ㓲� �

�

3.2.1  consensus �Ყセࠆࠃߦ ోຠኻ⽎ 

ቶ↸ᧃᦼߩ╙৻ቯဳຠ⟲᩶ߣጊᦼߩຠ⟲ߡߒߘޔ

╙ੑቯဳຠ⟲߽ޔሽࠆߔᄙߩߊຠߩะࠍኻ

 ޕߚߒዋᷫࠅㅢߩ㧞ߪᢙࠢࡑ࠼ࡦޔߚߚߒߣ⽎
⚂ 90 ὐߩኻ⽎ຠޔߜ߁ߩㅢࠍࠢࡑ࠼ࡦᏀ㓲

ߢ 4 ὐޔฝ㓲ߢ㧢ὐߚߒߣ႐วࠇߙࠇߘޔߪ 57 ຠ⒟�

ᐲߩㅢ߇ࠢࡑ࠼ࡦᓧޕߚࠇࠄ㧔࿑ 5㧕ߦࠄࠇߎ

�ޕߚߒ▚ࠍ㔌〒ޔ୯ࠡ࡞ࡀฦᱡᦛ߽ࠛߡߟ � � 㧞ㅢࠢࡑ࠼ࡦᢙోຠኻᔕ�

 ൻ⛔♽ߩᵡਛᵡᄖ࿑ࠆࠃߦᨆ⸂࠲ࠬࠢ 3.3

3.3.1 ╙ੑቯဳᏀ㓲ㅢࠢࡑ࠼ࡦ 

╙ੑቯဳᏀ㓲ߢ

ࡑ࠼ࡦㅢߩ

ࠢ㧝㧡ὐࠍᜬߟ㧞

㧢ຠߩ⸃ᨆࠍ

ࠍᚑᨐߩߘߡߒߣ

ޕߔ␜  
⛔⸘⸃ᨆ࠻ࡈ࠰

Rࠕࠚ࠙ ↪ࠍ

ࠡ࡞ࡀᱡᦛࠛߡ

ࠄ߆࠲࠺㔌〒ߣ

᮸ᒻ࿑㧔ࡠ࠼ࡦ࠺

ࠜ࠙ࠍ㧕ࡓࠣ

㧔࿑ޕᚑߢᴺ࠼ 7㧕 
 
 

� � � � � � � � � � � � � � � � � � � � � � �

࿑ 㪎 ╙ੑቯဳᏀ㓲ㅢ䌌䌍㪈㪌 ᮸ᒻ࿑䋨䊂䊮䊄䊨䉫䊤䊛䋩䇮㪩 䈪ᚑ㩷

㪺㫆㫅㫊㪼㫅㫊㫌㫊 䈮䉋䉎Ყセ㩷 ోຠኻ⽎䈱䊤䊮䊄䊙䊷䉪ᢙ㩷

㩷 㩷 Ꮐ㓲㩷 ฝ㓲㩷

ಽ㘃ฬ㩷 㪣䋴㩷 㪣䋷㩷 㪩䋶㩷 㪩䋸

ㅢ 㪣㪸㫅㪻㫄㪸㫉㫂 ᢙ 㪋㩷 㪎㩷 㪍㩷 㪏㩷

ຠᢙ㩷 㪌㪎㩷 㪊㪌㩷 㪌㪎㩷 㪊㪇㩷
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ಽ㘃ߩะߴ⺞ࠍ

࠲ࠬࠢޔߚࠆ

ᢙ㧔k㧩n㧕ࠍᄌൻߐ

࠲ࠬࠢޔࠄ߇ߥߖ

ߎ߅ࠍ␜ಽ㘃࿑

㧔࿑ޕߚߞߥ 8㧕ߩߤ

ಽ࠲ࠬࠢߥ߁ࠃ

㘃ࠍᜬ߆ߟ⋥ᗵ⊛ߦ

ℂ⸃ޕ߁ࠈߛࠆ߈ߢ

ߣߣ࠲ࠬࠢ

ޔߒ⏕ࠍ㑐ଥߩ

ㅢߩࠢࡑ࠼ࡦ․

ᓽࠍᛠីޕߚߒ  
 
㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪏 䉪䊤䉴䉺䊷ಽ㘃࿑ 㪢䋽㪌㩷 㩷 㪩 䈪ᚑ㩷

 ಽ㘃ߣផ⒖ߩಽᏓ࠲ࠬࠢ 3.3.2

ផ⒖㧔࿑ߩಽᏓ࠲ࠬࠢࠄ߆ಽ㘃⚿ᨐޔߒᄌᦝߦ⊛Ბ㓏ࠍᢙᜰቯ࠲ࠬࠢ 9㧕ࠍ

ᚑޔߒಽ㘃ࠍ⛔♽ߩ⏕ࠅࠃߦࠇߎޕߚߒ⟤ⴚผ⎇ⓥߩߢಽ㘃ߦㆡวߦ࠲ࠬࠢߚߒ

ޕߚߺ⹜ࠍቯ․ߩ⟲ຠࠆࠇ߹  
╙ੑቯဳᏀ㓲ߩߢㅢࠢࡑ࠼ࡦ㧝

㧡ὐߩ᧦ઙ࠲ࠬࠢޔߢᢙ k=2<5 ߅ߦ

ౝ㧡ຠࡊ࡞ࠣ࠲ࠬหࠢߡ

㧔Sakamoto, Rekihaku_D, � Tanabe_shibi, 
Matsuoka, Daidou㧕ޔߜ߁ߩ ጟ⡸(1997)
ߪ Sakamoto, Rekihaku_D, Tanabe_shibi, 
Matsuoka,ߩ 4 ຠߡߟߦห㘃ဳߣ⚿

⺰ઃޔߚ߹ޕߚߌᄢႦᴰ(2004)ߪ Sakamoto,�
Rekihaku_D� ޕߚߒߣห㘃ဳࠍ  

ߦಽᨆ࠲ࠬࠢޔࠄ߆ߣߎߩࠄࠇߎ

ߦኾ㐷⊛⎇ⓥ⠪ޔߪ⸽ᬌߩ᥊ⷰ㘃ဳࠆࠃ

㘃ဳ್ᢿߦㄭૃߩߎޔࠅ߅ߡߒᚻᴺࠍ㘃

ဳหቯߩ✚ว⊛್ᢿߡߒߣߟ৻ߩ↪

ޕࠆߢ↪ޔߪߣߎࠆߔ  
ࠍࠢࡑ࠼ࡦ߇ಽ㘃ߩࠄࠇߎޔߚ߹

ℂ⊛⟎ߦวߚߖࠊᄌᒻᩰሶޔ߽ߢᄌ

ᒻ߇ห㘃ဳ߇ߣߎࠆߢޕࠆࠇࠄ

㧔࿑ ࠄ߆ߣߎߩߎ14㧕ޔ13ޔ12ޔ11ޔ10

⸥ߩຠ⟲․ቯߩᱜࠆ߆⏕ࠍߐߒ

ޕ߁ࠃ߈ߢ߇  
࿑ 㪐 ╙ੑቯဳᏀ㓲ㅢ䌌䌍㪈㪌 䉪䊤䉴䉺䊷ផ⒖㩷
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These two components explain 100 % of the point variability.
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࿑ 㪈㪇㩷 㪫㪸㫅㪸㪹㪼㪶㫊㪿㫀㪹㫀㩷 ↰ㄝᏒ⟤ᧄ㩷 㩷 ࿑ 㪈㪈㩷㪪㪸㫂㪸㫄㫆㫋㫆㩷 ੱᧄ㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪈㪉㩷㪤㪸㫋㫊㫌㫆㫂㪸㩷 ᧻ጟ⟤ᧄ㩷

࿑ 㪈㪊㩷 㩷 㪩㪼㫂㫀㪿㪸㫂㫌㪶㪛㩷 ᱧඳ 㪛 ᧄ㩷 㩷 㩷 ࿑ 㪈㪋㩷㪛㪸㫀㪻㫆㫌㩷 ᄢᧄ㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪈㪌㩷㪩㪼㪽㪼㫉㪼㫅㪺㪼㪶㪣㩷 Ꮐ㓲㩷

� ↰ㄝᏒ⟤ᧄޔੱᧄޔ᧻ጟ⟤ᧄ㧔࿑ ޕࠆߡࠇߐߥ߇ᄌᒻߦหᒻᘒ߷߶ޔߪߢ12㧕ޔ11ޔ10

ࠃߦหᎿᚱߩห᭴࿑ߚࠇࠊⴕ߇ߒ౮ࠄ߆⛗ਅߓหޔߢߓห߷߶߇⟎ߩࠢࡑ࠼ࡦߪࠇߎ

ޕ߁ࠃ߈ߢᢿ್ߣຠࠆ  

3.3.3 ᄌᒻᩰሶ࿑ߩ♽⛔⊛㈩⟎ 

╙৻ቯဳࠄ߆╙ੑቯဳ߹ᤨోߢઍߦኻᔕߚߒຠ⟲ࠍㅢߦࠢࡑ࠼ࡦኻᔕߖߐ㧔㧞㧕ޔ

ᄌᒻᩰሶ࿑㧔Deform Gridߩࠇߙࠇߘ ෳ⠨࿑ 16,17㧕ࠍᚑߩࠄߜߎޕߚߒᄌᒻᩰሶ࿑ޔߪߢ

྾㓈ਛᄩਅࠍࠢࡑ࠼ࡦ߽ߦਈޔ߃↹㕙ࠍߺߕ߭ߩߢᲧセࠆ߈ߢ᭽ߦജߞߥߎ߅ࠍ

ޕߚ  

࿑䋱㪍㩷㪛㪼㪽㫆㫉㫄㩷㪞㫉㫀㪻 ࿑㩷 ᱧඳ↲ᧄ㵩㪩㪼㫂㫀㪿㪸㫂㫌㪶㫂㫆㫌㩷 㩷 㩷 㩷 㩷 ࿑䋱㪎㩷㪛㪼㪽㫆㫉㫄㩷㪞㫉㫀㪻㩷 ࿑㩷 䊤䊮䊄䊙䊷䉪䊧䊐䉜䊧䊮䉴㩷

㩷

㧔࿑ޕߚߞߥߎ߅ࠍಽᨆߒ⟎㈩ߦ࿑⛔♽ߚߒᚑߡߞᓥߦផ⒖࠲ࠬࠢࠍࠄࠇߎ ޔ18
21㧕ޔ20ޔ19  

ᵡਛᵡᄖ࿑Ꮐ㓲ߩߢ 7 ὐߩㅢࠍࠢࡑ࠼ࡦᜬߟຠߩ᮸ᒻ࿑㧔࿑ 18㧕6ޔߪߢ ࡞ࠣ

߿߇ർ㊁␠ޔࠇࠄ߇⊿ߦਛਂᄦࠎ⌀ߪߢ㧢ޔ㧟ޔ㧞ޔ㧝ࡊ࡞ࠣޕࠆߡࠇߐಽ㘃ߦࡊ

߿ߦᏀ߿㕙ฝ↹ߪߢޔ㧢ޔ㧟ޔ㧞ࡊ࡞ࠣޔߚ߹ޕࠆࠇࠄ߇ะߚࠇߐ⟎㈩ߡࠇࠄߍᐢ߿

ޕ߁ࠃ߃⸒ߣᒝ߇ᤋߩߤߥⷐᦸߩᵈ⠪⊑ޔࠅ߇ࠅ߿  
㩷
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࿑䋱㪏㩷 ᵡਛᵡᄖ࿑Ꮐ㓲ㅢ 㪣㪤䋷ᄌᒻᩰሶ᮸ᒻ࿑㩷
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࿑䋱㪐 ᵡਛᵡᄖ࿑Ꮐ㓲ㅢ 㪣㪤㪋㩷 ᄌᒻᩰሶ᮸ᒻ࿑㩷
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࿑ 19 ߪ 4 ὐߩߺߩㅢߩࠄ߆ࠢࡑ࠼ࡦ♽⛔࿑ࠣޕ ࠍࠬࡦࡃ⊛ℂߪ㧢ޔ㧡ࡊ࡞

ᗧߦ፣ߚߒ᭴࿑ޕࠆߡߞߣࠍ  

࿑ 㪉㪇 ᵡਛᵡᄖ࿑㩷 ฝ㓲ㅢ 㪣㪤䋸㩷 ᄌᒻᩰሶ᮸ᒻ࿑㩷



㨇⎇ⓥ࠻ࡁ㨉 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ᖱႎ⑼ቇ⧓ⴚᄢቇ㒮ᄢቇ♿ⷐ╙ 4 Ꮞ,2012 
 
 

35 

࿑ 㪉㪈 ᵡਛᵡᄖ࿑㩷 ฝ㓲ㅢ 㪣㪤㪍㩷 ᄌᒻᩰሶ᮸ᒻ࿑㩷



ᐞቇ⊛ᒻᘒ᷹ቯᚻᴺޔߚ↪ࠍᵡਛᵡᄖ࿑ߩ♽⛔ൻߩ⎇ⓥ 
 
 

36 

ฝ㓲ㅢࠢࡑ࠼ࡦ㧢ὐߩᄌᒻᩰሶ᮸ᒻ࿑㧔࿑㧞㧝㧕ࡊ࡞ࠣߩ㧞ޔ㧟ޔ㧡ޔ㧢ߪߢᄢ

ߊᄙ߇ຠߩೋᦼ߿ቯဳ৻╙ߪߦ⟲ຠߩ㧞ࡊ࡞ࠣߜ߁ߩߘޕࠆࠇࠄߣߺ߇ᄌᒻߥ߈

ޕࠆࠇࠊᕁߣࠆࠇࠄ߇ะߥ⊛ઍᤨߦ⟎㈩ࡈ࠴ࡕޕࠆߡࠇ߹  

3.4 ⋥ᗵ⊛ᵡਛᵡᄖ࿑Ყセ␜ޟࠕࠚ࠙࠻ࡈ࠰MARBߩޠ㈩Ꮣ 

⋥ᗵ⊛ᵡਛᵡᄖ࿑Ყセ␜ޟࠕࠚ࠙࠻ࡈ࠰MARBߩޠ㈩Ꮣߩߘߪߢߎߎޕߚߞߥߎ߅ࠍ

ᠲ߿ᯏ⢻ߩ⸥ㅀഀߪᗲޔ߇ࠆߔᵡਛᵡᄖ࿑ᬌ⸽↹ޟߡ↪ࠍMARBߢޠⷞⷡ⊛Ყセ߇น

⢻ߥᒻᘒ߳ߩᄌᒻߩߘޕ߁ߥߎ߅ࠍಣℂࠆࠃߦ↹ࠍએਅߦឭ␜ޔߚ߹ޕࠆߔᄌᒻ↪࠺ߩ

ࡌࠍ⟎ℂ߽ࠇޕࠆߔਗタࠍᄌᒻᩰሶ࿑ߩߢޠTPS Splineޟߚߒ↪ߦߚߩขᓧ࠲

ޕᄌᒻߦࠬ  

� � � � � � � � � ࿑ 㪉㪉㩷 䉰䊮䊃䊥䊷⟤ᧄ㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪉㪊 䉰䊮䊃䊥䊷⟤ᧄ 

㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪉㪋㩷 ᨋኅᧄ㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪉㪌 ᨋኅᧄ  

㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪉㪍㩷 ᨋේᧄ㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪉㪎 ᨋේᧄ  



㨇⎇ⓥ࠻ࡁ㨉 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ᖱႎ⑼ቇ⧓ⴚᄢቇ㒮ᄢቇ♿ⷐ╙ 4 Ꮞ,2012 
 
 

37 

㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪉㪎㩷 ፉᩮ⋵⟤ᧄ㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 㩷 ࿑ 㪉㪏 ፉᩮ⋵⟤ᧄ  
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