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∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å π”‡ πÕ·≈–ª√–‡¡‘πº≈°“√∑”ß“π¢Õß´Õøμå·«√å§Õ¡æ‘«‡μÕ√å∑’Ëæ—≤π“¢÷Èπ‡æ◊ËÕ„™âμ°·μàß¿“æøíπ

·≈–∑”π“¬º≈∑’Ë®–‰¥â√—∫®“°°“√∫Ÿ√≥–øíπ‚¥¬„™â°“√§”π«≥À“¢π“¥·≈– —¥ à«π¢ÕßøíπÀπâ“∫π®“°®ÿ¥Õâ“ßÕ‘ß

∑“ß°“¬«‘¿“§∫π„∫Àπâ“¢ÕßºŸâªÉ«¬‡Õß

«— ¥ÿ·≈–«‘∏’°“√ ª√–¬ÿ°μå∑ƒ…Æ’∑’Ë„™â„π°“√§”π«≥¢π“¥øíπμ—¥°≈“ß ’́Ë∫π ·≈–∑ƒ…Æ’∑’Ë„™â„π°“√·∫àß à«π¿“æøíπ

‡æ◊ËÕ„™â„π°“√·°â‰¢ª√—∫ª√ÿß√Ÿª¥‘®‘∑—≈¢Õßøíπ ¡“‡ªìπÀ≈—°„π°“√‡¢’¬π´Õøμå·«√å„πß“π∑—πμ°√√¡ ®“°π—Èπ‰¥â

∑¥≈Õß„™âß“π·≈–ª√–‡¡‘πº≈„πºŸâªÉ«¬°≈ÿà¡Àπ÷Ëß

º≈°“√»÷°…“ ´Õøμå·«√å “¡“√∂§”π«≥¢π“¥·≈– —¥ à«π¢ÕßøíπÀπâ“∫π‚¥¬„™â¢âÕ¡Ÿ≈®“°®ÿ¥Õâ“ßÕ‘ß∫π„∫Àπâ“

‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈– “¡“√∂ √â“ß¿“æøíπ„Àâ¡’¢π“¥·≈– —¥ à«πμ“¡∑’Ë§”π«≥‰¥â Õ’°∑—Èß¬—ß “¡“√∂∑”°“√

‡ª≈’Ë¬π·ª≈ß¢π“¥·≈– —¥ à«π¢Õß¿“æøíπ √«¡∑—Èßμ—¥·≈–‡§≈◊ËÕπ∑’Ë¿“æøíπ®“°μ”·Àπàß‡¥‘¡‰¥â À≈—ß°“√μ°·μàß

¿“æ∑’Ë‰¥â Ÿ≠‡ ’¬§«“¡§¡™—¥·≈–®”‡ªìπμâÕß¡’°“√ª√—∫ª√ÿß§ÿ≥¿“æ¢Õß¿“æ„Àâ¥’¢÷Èπ¥â«¬°√√¡«‘∏’°“√ª√–¡«≈º≈¿“æ
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 √ÿª ´Õøμå·«√å∑’Ëæ—≤π“¢÷Èπ “¡“√∂„™â„π°“√§”π«≥¢π“¥´’Ëøíπ μ°·μàß·≈–ª√—∫ª√ÿß§ÿ≥¿“æ ¿“æ®”≈Õßøíπ ÷́Ëß
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°“√ ◊ËÕ “√°—∫ºŸâªÉ«¬°àÕπ°“√√—°…“®√‘ß
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∫∑π”

∑—πμ°√√¡‡æ◊ËÕ§«“¡ «¬ß“¡‡√‘Ë¡¡’§«“¡ ”§—≠¡“°¢÷Èπ

„π‚≈°ªí®®ÿ∫—π „π∫“ß§√—Èß∑—πμ·æ∑¬å‰¡à “¡“√∂Õ∏‘∫“¬„ÀâºŸâ

ªÉ«¬‡ÀÁπ¿“æ·≈–‡¢â“„®μ√ß°—π‰¥â «‘∏’∑’ËªØ‘∫—μ‘°—πÕ¬Ÿà§◊Õ°“√„™â

·∫∫®”≈Õß (study model) ∑’Ë‰¥â®“°°“√æ‘¡æåª“°øíπ∫π

·≈–øíπ≈à“ß·≈â«π”¡“·μàß¢’Èº÷Èß„Àâ‡ÀÁπ ¿“æøíπÀ≈—ß°“√

∫Ÿ√≥–¡“ª√–°Õ∫°“√Õ∏‘∫“¬„ÀâºŸâªÉ«¬‰¥â∑√“∫∂÷ßº≈°“√

√—°…“‡∫◊ÈÕßμâπ°àÕπ∑’Ë®–μ—¥ ‘π„®‡√‘Ë¡√—∫°“√√—°…“ ∑—Èßπ’ÈºŸâªÉ«¬

®–‰¡à “¡“√∂‡ÀÁπ¿“æ∑’Ë™—¥‡®π‰¥â„π‡√◊ËÕß¢Õß√Ÿª√à“ßøíπ  ’øíπ

·≈–°“√‡√’¬ßμ—«¢Õßøíπ ‚¥¬‡©æ“–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫„∫Àπâ“

√‘¡Ωïª“° ·≈– à«πÕ◊ËπÊ ¥—ßπ—Èπ®÷ß‡ªìπ ‘Ëß∑’Ë¥’À“°‰¥â¡’°“√

æ—≤π“´Õøμå·«√å∑’Ë “¡“√∂§”π«≥¢π“¥·≈– —¥ à«π·≈â«

 √â“ß¿“æøíπ‡æ◊ËÕ„Àâ‡ÀÁπ¿“æ‰¥â™—¥‡®π¢÷Èπ ‡æ◊ËÕ„™â„π°“√

 ◊ËÕ “√ª√–°Õ∫°“√μ—¥ ‘π„®∑’Ë®–√—∫°“√√—°…“À√◊Õ«“ß·ºπ

°“√√—°…“√à«¡°—π√–À«à“ß∑—πμ·æ∑¬å·≈–ºŸâªÉ«¬

„πÕ¥’μ‰¥â¡’°“√‡ πÕ·π«°“√§‘¥À≈“¬√Ÿª·∫∫‡æ◊ËÕ∑’Ë®–

À“¢π“¥¢Õßøíπ´’ËÀπâ“∫π‡¡◊ËÕ¡’§«“¡®”‡ªìπ∑’Ë®–μâÕß¡’°“√

∫Ÿ√≥–À√◊Õ‡√’¬ßøíπ‡æ◊ËÕ∑¥·∑π ’́Ë∑’Ë Ÿ≠‡ ’¬ Õ“∑‘‡™àπ °“√æ∫

§«“¡ —¡æ—π∏å¢Õß¢π“¥øíπÀπâ“∫π 6 ´’Ë μàÕ§«“¡°«â“ß

√–À«à“ß‰´‚°¡“ Õß¢â“ß (bizygomatic width) «à“¡’§à“‡∑à“°—∫

1/3.3 ‡∑à“¢Õß√–¬–¥—ß°≈à“«1 À√◊Õ °“√„™â¥—™π’·Õπ‚∑√‚æ

‡¡μ√‘°‡´ø“≈‘° (Anthropometric cephalic index method)2

∑’Ë°”Àπ¥ —¥ à«π§«“¡°«â“ß¢ÕßøíπÀπâ“∫π 6 ´’ËμàÕ‡ âπ√Õ∫

»’√…–„Àâ¡’§à“‡∑à“°—∫ 1/13 À√◊Õ °“√„™â§«“¡ —¡æ—π∏å§«“¡

°«â“ß¢Õßøíπμ—¥°≈“ßÀπâ“∫π°—∫√–¬–∑“ß√–À«à“ß√Ÿ¡à“πμ“¥”3

∑’Ëæ∫«à“§«“¡°«â“ß¢Õßøíπμ—¥°≈“ß´’ËÀπâ“∫π 1 ´’ËμàÕ√–¬–

∑“ß√–À«à“ß√Ÿ¡à“πμ“¥”¡’§à“‡∑à“°—∫ 1/6.6 À√◊Õ °“√‡≈◊Õ°

¢π“¥øíπÀπâ“‚¥¬°“√«—¥®“°·∫∫®”≈Õß4 ¡’√“¬ß“π‡ªìπ

§à“μ—«‡≈¢¢Õß§«“¡°«â“ß‡©≈’Ë¬¢Õßøíπμ—¥°≈“ß ’́Ë∫π øíπμ—¥

¢â“ß ’́Ë∫π·≈–øíπ‡¢’È¬«‡ªìπμ—«‡≈¢μ“¬μ—« À√◊Õ°“√»÷°…“®“°

·∫∫®”≈ÕßÕ’°‡™àπ°—π∑’Ë√“¬ß“π«à“¢π“¥§«“¡°«â“ß¢Õßøíπ

μ—¥°≈“ß´’Ë∫π 1 ´’Ë ¡’§à“‡ªìπ√âÕ¬≈– 24 ¢Õß√–¬–√–À«à“ßªÿÉ¡

øíπ‡¢’È¬« ’́Ë∫π ấ“¬∂÷ßªÿÉ¡øíπ‡¢’È¬« ’́Ë∫π¢«“5

πÕ°®“°§«“¡ —¡æ—π∏å¢Õß ’́Ëøíπ°—∫„∫Àπâ“·≈â«¬—ß¡’

√“¬ß“πÕ’°À≈“¬·π«§‘¥ ∑’Ë· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ —¡æ—π∏å¢Õß

´’Ëøíπ°—π‡Õß‡ªìπ —¥ à«π‡æ◊ËÕ„™âÕâ“ßÕ‘ß„π°“√À“¢π“¥ ’́Ëøíπ

Àπâ“∫π ‰¥â·°à  —¥ à«π√–À«à“ß§«“¡°«â“ß∑’Ë à«πªÉÕß ÿ¥¢Õß

øíπ„π·π«„°≈â°≈“ß·≈–‰°≈°≈“ß¢Õßøíπ ’́Ëπ—Èπ‡ÕßμàÕøíπ´’Ë∂—¥‰ª

μ—«Õ¬à“ß‡™àπ  —¥ à«πß¥ß“¡ (golden proportion) ÷́Ëßπ”

‡ πÕ‚¥¬ Lombardi6 μàÕ¡“ Levin7 ‰¥âπ”¡“ª√–¬ÿ°μå„™â

°—∫ß“π∑“ß∑—πμ°√√¡°≈à“«§◊Õ „Àâ§«“¡°«â“ß¢Õßøíπ´’Ë∑’ËÕ¬Ÿà

‰°≈°≈“ß°«à“¡’§à“‡ªìπ 0.618 ‡∑à“À√◊Õª√–¡“≥√âÕ¬≈– 62

¢Õßøíπ´’Ë°àÕπÀπâ“ ∑ƒ…Æ’‡À≈à“π’È “¡“√∂ª√–¬ÿ°μå°—∫°“√À“

¢π“¥øíπμ—¥´’ËÀπâ“∫π‰¥â

°“√„™â∑ƒ…Æ’„π°“√·∫àß à«π¿“æøíπ (Teeth image

segmentation theory) ‡æ◊ËÕ„™â„π°“√μ°·μàß√Ÿª¥‘®‘∑—≈¢Õßøíπ

§◊Õ°“√μ—¥¿“æøíπ‡æ◊ËÕπ”øíπ´’Ëπ—ÈπÊ ¡“μ°·μàß„Àâ‰¥â¢π“¥

μ“¡∑’Ë§”π«≥®“°·π«§‘¥·≈–∑ƒ…Æ’¢â“ßμâπ

°“√·ª≈ß¿“æ‡™‘ß¡ÿ¡ (angle image) §◊Õ°“√·ª≈ß

¿“æ ’„Àâ‡ªìπ¿“æ‡©¥ ’‡∑“‚¥¬°“√Õâ“ßÕ‘ß®“° ’„¥ ’Àπ÷Ëß∑’Ë π„®

‡¡◊ËÕ·ª≈ß¿“æ‡ √Á®·≈â« ’∑’Ë¡’‡«°‡μÕ√å (vector) „πª√‘¿Ÿ¡‘ 3 ¡‘μ‘

(3-dimension space) ¢Õß ’·¥ß (R)  ’‡¢’¬« (G) ·≈– ’πÈ”‡ß‘π

(B) ∑”¡ÿ¡°—∫‡«°‡μÕ√å¢Õß ’Õâ“ßÕ‘ßπâÕ¬∑’Ë ÿ¥®–‡ªìπ®ÿ¥∑’Ë¡’§à“

§«“¡‡¢â¡· ß¡“°„π¿“æ‡©¥ ’‡∑“ „π°“√·ª≈ß¿“æ‡™‘ß¡ÿ¡

¢Õßøíππ’È‡√“®–„Àâ ’Õâ“ßÕ‘ß‡ªìπ ’·¥ß ÷́Ëß°Á§◊Õ ’¢Õß‡Àß◊Õ°8,9

·ÕÁ°∑‘ø§Õπ∑—«√å (active contour) §◊Õ«‘∏’°“√·∫àß

 à«π«—μ∂ÿ∑’Ë π„®„π¿“æ¥‘®‘∑—≈ÕÕ°¡“‚¥¬°“√°”Àπ¥§Õπ∑—«√å

(contour) ‡√‘Ë¡μâπ¢÷Èπ„π¿“æ·≈â«§Õπ∑—«√å°Á®–‡§≈◊ËÕπ∑’Ë‰ª

¬—ß¢Õ∫¢Õß«—μ∂ÿ ∑”„Àâ‰¥â¢Õ∫‡¢μ¢Õß«—μ∂ÿ∑’ËμâÕß°“√‚¥¬

Õ—μ‚π¡—μ‘ ´÷Ëß·ÕÁ°∑‘ø§Õπ∑—«√å∑’Ë„™âπ—Èπ∂â“‡ªìπ·∫∫„™âÕ“≥“

∫√‘‡«≥ (area) ‡ªìπ·√ß¢—∫‡§≈◊ËÕπ„Àâ§Õπ∑—«√å‰ª¬—ß¢Õ∫‡¢μ

¢Õß«—μ∂ÿ ®–¡’ª√– ‘∑∏‘¿“æ¥’°«à“·∫∫„™â¢Õ∫ (edge) À√◊Õ

‡°√‡¥’¬πμå (gradient) „π°“√¢—∫‡§≈◊ËÕπ10

°“√©“¬°√“ø≈ß∫π·°π‡ÕÁ°´å §◊Õ°“√√«¡§à“§«“¡‡¢â¡

¢Õß· ß¢Õß√Ÿª¥‘®‘∑—≈¢Õßøíπ∑—Èß 6 ’́Ë„π·π«μ—Èß ©“¬≈ß∫π

·π«πÕπ ®–‰¥â°√“ø∑’Ë§≈â“¬‡π‘π‡¢“ (hill) 6 ‡π‘π ·μà≈–

‡π‘π§◊Õº≈∫«°¢Õß∫√‘‡«≥æ◊Èπ∑’Ëº‘«øíπ (tooth surface area)

≥ ∫√‘‡«≥π—ÈπÊ  à«π·Õàß (valley) ∑’ËÕ¬Ÿà√–À«à“ß‡π‘π‡¢“

·μà≈–‡π‘ππ—Èπ∫àß∫Õ°μ”·Àπàß¢Õß™àÕß«à“ß√–À«à“ßøíπ ‡π◊ËÕß®“°

‰¡à¡’‡π◊ÈÕøíπÕ¬Ÿà„π∫√‘‡«≥π’È ¥—ßπ—Èπ°“√·∫àß à«πøíπ·μà≈–´’Ë

ÕÕ°®“°°—π “¡“√∂∑”‰¥â‚¥¬°“√À“μ”·Àπàß¢Õß®ÿ¥μË” ÿ¥„π

·μà≈–·Õàß¢Õß°√“øπ—Èπ (√Ÿª∑’Ë 1)10

°“√„™â´Õøμå·«√å§Õ¡æ‘«‡μÕ√å¡’∫∑∫“∑„π∑“ß ∑—πμ

°√√¡¡“°¢÷Èπ ‡™àπ °“√∑”‡«™√–‡∫’¬π¢âÕ¡Ÿ≈ºŸâªÉ«¬ °“√‡°Á∫

§à“√—°…“ À√◊Õ°“√∫—π∑÷°¢âÕ¡Ÿ≈°“√√—°…“  ”À√—∫¥â“π∑’Ë

‡°’Ë¬«¢âÕß°—∫°“√√—°…“‚¥¬‡©æ“–‡√◊ËÕß§«“¡ «¬ß“¡π—Èπ

´Õøμå·«√å§Õ¡æ‘«‡μÕ√å “¡“√∂„™â‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬„π°“√
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μ°·μàß¿“æ®”≈ÕßºŸâªÉ«¬‡æ◊ËÕ™à«¬„π°“√ ◊ËÕ “√√–À«à“ßºŸâªÉ«¬

·≈–∑—πμ·æ∑¬å„Àâ¡’§«“¡‡¢â“„®∑’Ëμ√ß°—π ¥—ß‡™àπ Jiong ·≈–

§≥–11 ‰¥â∑”°“√æ—≤π“´Õøμå·«√å™◊ËÕ A Computer Aided

Simulation System for Orthognathic Surgery (SSOS)

„πªï 1995 ‡æ◊ËÕ„™â„π°“√«“ß·ºπ°“√√—°…“ºà“μ—¥¢“°√√‰°√

√à«¡°—∫°“√®—¥øíπ ‚¥¬ “¡“√∂∑’Ë®–∑”π“¬º≈¿“¬À≈—ß°“√

ºà“μ—¥¢“°√√‰°√‡ªìπ¿“æ∂à“¬¥‘®‘∑—≈ ¢∫«π°“√∑—ÈßÀ¡¥®–

‡ √Á®¿“¬„π 20 π“∑’  ”À√—∫„πª√–‡∑»‰∑¬π—Èπ‰¥â¡’√“¬ß“π

°“√æ—≤π“´Õøμå·«√å§Õ¡æ‘«‡μÕ√å¡“™à«¬„πß“π∑—πμ°√√¡

‚¥¬‡©æ“–∑“ß¥â“π°“√®—¥øíπ12 πÕ°®“°π’È„πªï §.». 2004

»Ÿπ¬å‡∑§‚π‚≈¬’Õ‘‡≈Á°∑√Õπ‘° å·≈–§Õ¡æ‘«‡μÕ√å·Ààß™“μ‘√à«¡

°—∫§≥–∑—πμ·æ∑¬»“ μ√å¡À“«‘∑¬“≈—¬¡À‘¥≈‰¥âæ—≤π“

´Õøμå·«√å™◊ËÕ‡´ª ‰¡≈å13 (Cepsmile) (Cephalometric

Analysis and Treatment Simulation software) ‡æ◊ËÕ™à«¬

«“ß·ºπ®—¥øíπ·≈–«“¥¿“æ‚§√ß √â“ß„∫Àπâ“¥â“π¢â“ß‡æ◊ËÕ∑√“∫

∂÷ß§«“¡º‘¥ª°μ‘¢Õß‚§√ß √â“ß °–‚À≈° „∫Àπâ“·≈–øíπ

¥—ßπ—Èπ„π∫∑§«“¡π’È®÷ßμâÕß°“√π”‡ πÕ´Õøμå·«√å∑’Ë

æ—≤π“¢÷Èπ„À¡à‡æ◊ËÕ„™â„π°“√§”π«≥À“¢π“¥·≈– —¥ à«π¢Õß

øíπÀπâ“∫π‚¥¬„™â®ÿ¥Õâ“ßÕ‘ß∑“ß°“¬«‘¿“§∫π„∫Àπâ“¢ÕßºŸâªÉ«¬‡Õß

∑¥ Õ∫°“√„™âß“π·≈–ª√–‡¡‘πº≈°“√∑”ß“π¢Õß‡∫◊ÈÕßμâπ

¢Õß´Õøμå·«√å∑’Ëæ—≤π“¢÷Èπ„À¡àπ’È¥â«¬°“√„™â´Õøμå·«√åπ’È

μ°·μàß¿“æøíπ¢Õß°≈ÿà¡μ—«Õ¬à“ß‡æ◊ËÕ∑”π“¬º≈∑’Ë®–‰¥â√—∫®“°

°“√∫Ÿ√≥–øíπ

«— ¥ÿ·≈–«‘∏’°“√

∑ƒ…Æ’∑’Ëπ”¡“„™â„π°“√æ—≤π“´Õøμå·«√å ”À√—∫°“√

μ°·μàßøíππ’Èª√–°Õ∫¥â«¬∑ƒ…Æ’∑’Ë„™â„π°“√§”π«≥¢π“¥øíπ

μ—¥°≈“ß´’Ë∫π∑’Ë»÷°…“ ‚¥¬Õâ“ßÕ‘ß®“°√“¬ß“π∑’Ë«à“§«“¡°«â“ß

¢Õßøíπμ—¥°≈“ß ’́Ë∫π 1 ´’Ë ¡’§à“‡ªìπ√âÕ¬≈– 24 ¢Õß√–¬–

√–À«à“ßªÿÉ¡øíπ‡¢’È¬«´’Ë∫π´â“¬∂÷ßªÿÉ¡øíπ‡¢’È¬«´’Ë∫π¢«“

(Intercanine distance: ICD)5 (√Ÿª∑’Ë 2.1) ·≈–Õâ“ßÕ‘ß®“°

°“√»÷°…“¢Õß Cesario ·≈– Latta3 ∑’Ë√“¬ß“π«à“§«“¡°«â“ß

¢Õßøíπμ—¥°≈“ß ’́Ë∫π 1 ´’Ë ¡’§«“¡ —¡æ—π∏å‡ªìπ 1 „π 6.6 ‡∑à“

¢Õß√–¬–∑“ß√–À«à“ß®ÿ¥°÷Ëß°≈“ß√Ÿ¡à“πμ“¥” (Interpupillary

distance; IPD) (√Ÿª∑’Ë 2.2) „π°“√·∫àß à«π√Ÿª¥‘®‘∑—≈¢Õßøíπ

∑”‰¥â‚¥¬π”√Ÿª¥‘®‘∑—≈¢Õßøíπ¡“·ª≈ß‡ªìπ¿“æ‡™‘ß¡ÿ¡°àÕπ8

·≈â«®÷ß„™â∑ƒ…Æ’·ÕÁ°∑‘ø§Õπ∑—«√å14 ·∫àß à«πøíπμ—¥Àπâ“∫π 6 ́ ’Ë

√Ÿª∑’Ë 1.1 °√“ø°“√©“¬¿“æøíπ≈ß∫π·°π x (x-axis projection) ´÷Ëß· ¥ß®ÿ¥μË” ÿ¥¢Õß·Õàß·μà≈–·Õàß

„π°√“ø

1.2 √Ÿªøíπ·≈–‡ âπ´÷Ëß‡ªìπμ”·Àπàß¢Õß®ÿ¥μË” ÿ¥¢Õß·Õàß„π°√“ø

Fig. 1.1 Projection of tooth image on the x-axis demonstrating the lowest point of each valley in the graph.

1.2 Tooth image and lines showing the lowest points of valleys in the graph.
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ÕÕ°¡“æ√âÕ¡Ê °—π·≈â«®÷ß·¬°øíπ·μà≈–´’ËÕÕ°®“°°—π‚¥¬«‘∏’

°“√©“¬°√“ø≈ß∫π·°π‡ÕÁ° ǻ (x-axis)15 ´÷Ëß∑”„Àâ “¡“√∂

·∫àß à«π¿“æøíπ·μà≈–´’ËÕÕ°¡“‰¥âÕ¬à“ßÕ—μ‚π¡—μ‘ (√Ÿª∑’Ë 1)

πÕ°®“° “¡“√∂·∫àß à«π¿“æøíπ·μà≈–´’Ë ‰¥â·≈â«

´Õøμå·«√åπ’È¬—ß∂Ÿ°ÕÕ°·∫∫„ÀâºŸâ„™â “¡“√∂ª√—∫‡ª≈’Ë¬π¢π“¥

·≈–√Ÿª√à“ß¢Õßøíπ ’́Ëπ—Èπ„Àâ‡ªìπ —¥ à«π∑’Ë°”Àπ¥‰«â°—∫øíπ ’́ËÕ◊ËπÊ

‰¥â¥â«¬ ‚¥¬ —¥ à«π∑’Ë°”Àπ¥‰«âπ’È‡ªìπ‰ªμ“¡À≈—°§«“¡

 «¬ß“¡¢Õß√Ÿª√à“ßøíπ·≈–„∫Àπâ“μ“¡∑’Ë¡’√“¬ß“π‰«â7,16,17

‚¥¬Õ“»—¬∑ƒ…Æ’¥—ß°≈à“«¢â“ßμâπ ´Õøμå·«√åπ’È‰¥â∂Ÿ°

æ—≤π“¢÷Èπ‚¥¬„™â´Õøμå·«√å·¡∑·≈ª (MATLAB®, The

MathWorks Co., Ltd., Massachusetts, USA) ·≈–°”Àπ¥

™◊ËÕ«à“¥‘®‘∑—≈‡¥π∑‘  (Digital Dentist) ‚¥¬≈”¥—∫¢—ÈπμÕπ

¢Õß·π«§‘¥·≈–°“√æ—≤π“¡’¥—ßπ’È

¢—ÈπμÕπ∑’Ë 1 »÷°…“·≈–√«∫√«¡¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ∑“ß

°“¬«‘¿“§ ”À√—∫‡ªìπ¢âÕ¡Ÿ≈Õâ“ßÕ‘ß„π°“√æ—≤π“´Õøμå·«√å

‚¥¬Õ“»—¬®ÿ¥Õâ“ßÕ‘ß¥—ßπ’È „™â‡ âπ∑’Ë≈“°®“°√Ÿ¡à“πμ“¥”‡ªìπ‡ âπ

Õâ“ßÕ‘ß∂÷ß√–π“∫°“√ ∫øíπ ‚¥¬∑’Ëª≈“¬øíπÀπâ“∫π®–¢π“π

°—∫‡ âπ¥—ß°≈à“«π’È18 (√Ÿª∑’Ë 3.1 ·≈– 3.2) „™â‡ âπ°÷Ëß°≈“ß

„∫Àπâ“∑’Ëºà“π¥â“πª√–™‘¥¢Õßøíπμ—¥∫π∑—Èß§Ÿà19 (√Ÿª∑’Ë 3.3) ‡ªìπ

®ÿ¥·∫àß·¬°¥â“π´â“¬-¢«“ ‡¡◊ËÕ°”Àπ¥¢Õ∫∫π¢Õß§Õøíπμ—¥

°≈“ß ’́Ë∫π (√Ÿª∑’Ë 3.4) ‰¥â·≈â«®÷ß‡√‘Ë¡À“¢π“¥§«“¡°«â“ß¢Õß

øíπμ—¥°≈“ß ’́Ë∫π 1 ´’Ë ‚¥¬°”Àπ¥„Àâ¡’§à“‡ªìπ√âÕ¬≈– 24 ¢Õß

√–¬–√–À«à“ßªÿÉ¡øíπ‡¢’È¬«´’Ë∫π ấ“¬∂÷ßªÿÉ¡øíπ‡¢’È¬«´’Ë∫π¢«“5

(·π«§‘¥∑’ËÀπ÷Ëß) À√◊Õ¡’§à“‡ªìπ 1 „π 6.6 (1/6.6) ‡∑à“¢Õß

√–¬–∑“ß√–À«à“ß®ÿ¥°÷Ëß°≈“ß√Ÿ¡à“πμ“¥”∑—Èß Õß3 (·π«§‘¥∑’Ë Õß)

√Ÿª∑’Ë 2 °“√§”π«≥§«“¡°«â“ß¢Õßøíπμ—¥°≈“ß´’Ë∫π

2.1 §«“¡°«â“ß¢Õßøíπμ—¥°≈“ß´’Ë∫π 1 ́ ’Ë ¡’§à“‡ªìπ√âÕ¬≈– 24 ¢Õß√–¬–√–À«à“ßªÿÉ¡øíπ‡¢’È¬«´’Ë∫π´â“¬∂÷ßªÿÉ¡øíπ‡¢’È¬«´’Ë∫π¢«“

(Intercanine distance: ICD)

2.2 §«“¡°«â“ß¢Õßøíπμ—¥°≈“ß ’́Ë∫π 1 ’́Ë ¡’§à“‡ªìπ 1 „π 6.6 ‡∑à“ ¢Õß√–¬–∑“ß√–À«à“ß®ÿ¥°÷Ëß°≈“ß√Ÿ¡à“πμ“¥” (Inter-

pupillary distance; IPD)

Fig. 2 The calculation of upper central incisor width.

2.1 The width of an upper central incisor is 24% of the intercanine distance (ICD).

2.2 The width of an upper central incisor is 1/6.6 of the interpupillary distance (IPD).
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‡¡◊ËÕ‰¥â¢âÕ¡Ÿ≈§√∫®÷ß¥”‡π‘π°“√μ“¡¢—ÈπμÕπμàÕ‰ª ∑—Èßπ’È°“√

°”Àπ¥®ÿ¥∑—ÈßÀ¡¥ÕÕ°·∫∫„Àâ “¡“√∂°”Àπ¥‚¥¬ºŸâ „™â

´Õøμå·«√å‡Õß

¢—ÈπμÕπ∑’Ë 2 «“ß·ºπ‚§√ß√à“ß°√–∫«π°“√∑”ß“π¢Õß

´Õøμå·«√å ‡æ◊ËÕπ”‰ª‡¢’¬π´Õøμå·«√å°“√§”π«≥‚¥¬≈–‡Õ’¬¥

‡√‘Ë¡®“°°“√ÕÕ°·∫∫·≈– √â“ß´Õøμå·«√å‚¥¬Õ“»—¬¢âÕ¡Ÿ≈

‡∫◊ÈÕßμâπ∑“ß¥â“π∑—πμ°√√¡∑’Ë‰¥â®“°¢—ÈπμÕπ∑’Ë 1 À¡“¬√«¡

∂÷ßÀ≈—°°“√„π°“√«‘‡§√“–Àå√–π“∫°“√ ∫øíπ °“√À“‡ âπ

°÷Ëß°≈“ß„∫Àπâ“·≈–¢π“¥øíπμ—¥°≈“ß ’́Ë∫π¢Õß∑—Èß Õß·π«§‘¥

¥—ß°≈à“«¢â“ßμâπ ÕÕ°·∫∫„Àâ´Õøμå·«√å¡’°“√«‘‡§√“–Àå¢π“¥

¢Õßøíπμ—¥¢â“ß´’Ë∫π·≈–øíπ‡¢’È¬«´’Ë∫π ‚¥¬°”Àπ¥„Àâ„™â

 —¥ à«π√–À«à“ß§«“¡°«â“ß¢Õßøíπ´’Ë∑’Ë»÷°…“μàÕøíπ´’Ë∂—¥‰ª ‡ªìπ

√âÕ¬≈– 627 √âÕ¬≈– 7016 ·≈–√âÕ¬≈– 8017 (√Ÿª∑’Ë 4.1 - 4.3)

«‘‡§√“–ÀåÕÕ°¡“‡ªìπ·∂∫«‘‡§√“–Àåøíπ (grid analysis)

(√Ÿª∑’Ë 3 ‡ âπ«ß°≈¡)

∑—Èßπ’È°“√À“¢π“¥§«“¡°«â“ß¢Õßøíπμ—¥°≈“ß ’́Ë∫πÀ“‰¥â

®“°®ÿ¥Õâ“ßÕ‘ß∫π„∫Àπâ“3,5 ‡ªìπ®ÿ¥‡√‘Ë¡μâπ„π°“√°”Àπ¥¢π“¥

´’Ëøíπ®“°π—Èπ®÷ßÀ“¢π“¥§«“¡°«â“ß¢Õßøíπμ—¥¢â“ß ’́Ë∫π·≈–

øíπ‡¢’È¬« ®“°°“√„™â —¥ à«π√–À«à“ßøíπμàÕøíπ ’́Ë∂—¥‰ª ‚¥¬„™â

∑ƒ…Æ’ ”À√—∫°“√§”π«≥¢π“¥§«“¡°«â“ß¢Õßøíπμ—¥°≈“ß

√Ÿª∑’Ë 3 °“√°”Àπ¥‡ âπÕâ“ßÕ‘ß∑’Ë„™â„π´Õøμå·«√å‡æ◊ËÕ°“√§”π«≥À“¢π“¥§«“¡°«â“ß‡√‘Ë¡μâπ¢Õß´’Ëøíπμ—¥°≈“ß∫π

3.1 ‡ âπ¢π“πμ“¥” ·≈–°“√°”Àπ¥®ÿ¥°÷Ëß°≈“ßμ“¥”¥â«¬´Õøμå·«√å

3.2 ‡ âπ¢π“πª≈“¬øíπÀπâ“∫π

3.3 ‡ âπ°÷Ëß°≈“ß„∫Àπâ“‡æ◊ËÕ°”Àπ¥·∫àß·¬°¥â“π´â“¬-¢«“

3.4 ‡ âπ√–¥—∫§Õøíπμ—¥°≈“ß´’Ë∫π

‡ âπ«ß°≈¡ §◊Õ °“√«‘‡§√“–Àå°√‘¥

À¡“¬‡Àμÿ ‡ âπ„π·π«¥‘Ëß√–¥—∫ ’́Ëøíπ§◊Õ‡ âπ∑’Ë°”Àπ¥¢π“¥§«“¡°«â“ß¢Õßøíπμ—¥´’Ë¢â“ß·≈–øíπ‡¢’È¬«∑’Ë‰¥â®“°°“√§”π«≥

Fig. 3 The reference lines used in the software for calculating the initial width of the upper central incisors.

3.1 The line which is parallel to the pupil line and the middle of the pupils defined by the software.

3.2 The line which is parallel to upper incisal edge.

3.3 The midfacial line which determines the left side and the right side.

3.4 The upper central incisor cervical level line.

Circle line is the grid analysis

Remark Vertical lines at the tooth level are the lines defining the width of the lateral incisor and canine from the

calculation.
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4.1

4.2

4.3

√Ÿª∑’Ë 4 ¿“æ∑’Ë‰¥â®“°°“√„™â —¥ à«π√–À«à“ß§«“¡°«â“ß¢ÕßøíπμàÕøíπ´’Ë∂—¥‰ª„π°“√§”π«≥¢π“¥øíπμ—¥´’Ë¢â“ß·≈–øíπ‡¢’È¬«

4.1 „™â§à“ —¥ à«π√âÕ¬≈– 62

4.2 „™â§à“ —¥ à«π√âÕ¬≈– 70

4.3 „™â§à“ —¥ à«π√âÕ¬≈– 80

Fig. 4 The tooth to tooth width proportion in calculating the size of the lateral incisors and canines.

4.1 Use percentage proportion at 62%

4.2 Use percentage proportion at 70%

4.3 Use percentage proportion at 80%



« ∑—πμ ®ÿÃ“œ 2554;34:155-68 ªî¬–√—μπå ‡©≈‘¡ ÿ¢ —πμå ·≈–§≥– 161

70%

Analyze grid of teeth and adjust it appropriately for using as a reference 

position for changing the tooth width

Segment 6 upper anterior teeth

Get segmented tooth and adjust the tooth width follow
the teethg

Compare between the original face and the face that

the teeth were adjusted 

IPD ICD Custom

Select proportion of teeth

60% 80%

Load picture into program

Select method for calculating

the size of upper central incisors 

Center of pupils

Upper anterior teeth

Upper canines

Define positions

Start program

√Ÿª∑’Ë 5 ·ºπ¿Ÿ¡‘¢—ÈπμÕπ°“√∑”ß“π¢Õß´Õøμå·«√å¥‘®‘∑—≈‡¥π∑‘ 

Fig. 5 Working diagram of the Digital Dentist Software.
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√Ÿª∑’Ë 6 Àπâ“®ÕÀ≈—°

Fig. 6 Main window.

√Ÿª∑’Ë 7 Àπâ“®Õμ°·μàßøíπ

Fig. 7 Tooth image editing window.
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´’Ë∫π3,5,18,19 ·≈–∑ƒ…Æ’ ”À√—∫°“√§”π«≥„π°“√·∫àß à«π

¿“æøíπ‡æ◊ËÕ„™â„π°“√μ°·μàß√Ÿª¥‘®‘∑—≈¢Õßøíπ7,16,17

´Õøμå·«√å¥‘®‘∑—≈‡¥π∑‘ ∑’Ëæ—≤π“‡ √Á®·≈â«¡’°√–∫«π

°“√∑”ß“πμ“¡∑’Ë· ¥ß„π√Ÿª∑’Ë 5 ·≈–‡¡◊ËÕ· ¥ßº≈∑“ßÀπâ“®Õ

‡æ◊ËÕ„™â„π°“√ª√—∫·μàß®–ª√“°Æ¥—ß√Ÿª∑’Ë 6 ·≈– 7 ®“°π—Èπ

‰¥â≈Õß∑¥ Õ∫°“√·≈–ª√–‡¡‘πº≈°“√„™âß“π¢Õß´Õøμå·«√åπ’È

‚¥¬ √â“ß¿“æ®“°¿“æ∂à“¬øíπ¢Õß°≈ÿà¡μ—«Õ¬à“ß®”π«π 5 √“¬

(™“¬ 2 §π À≠‘ß 3 §π) (√Ÿª∑’Ë 8.1) ‡æ◊ËÕ°“√ª√—∫‡ª≈’Ë¬π

¢π“¥·≈– —¥ à«π¢Õß ’́Ëøíπ‡¥‘¡√à«¡°—∫°“√„™ấ Õøμå·«√å‚ø‚μ™Õª

(Photoshop® CS2, Adobe Systems Incorporated, USA)

∑—Èßπ’È°”Àπ¥„Àâ°≈ÿà¡μ—«Õ¬à“ß„Àâ§–·ππ®“° 0 §◊Õ‰¡àæ÷ßæÕ„®

Õ¬à“ß¡“°∑’Ë ÿ¥ 1 §◊Õ‰¡àæ÷ßæÕ„® 2 §◊Õ‰¡àæ÷ßæÕ„®‡≈Á°πâÕ¬ 3

8.1

8.2

8.3

√Ÿª∑’Ë 8

8.1 √Ÿªøíπμâπ·∫∫

8.2 √Ÿªøíπ‚¥¬°“√μ°·μàß®“°´Õøμå·«√å¥‘®‘∑—≈‡¥π∑‘ 

8.3 √Ÿªøíπ‚¥¬°“√μ°·μàß™à«¬®“°´Õøμå·«√å ”‡√Á®√Ÿª‚ø‚μ™Õª

Fig. 8

8.1 Original teeth image.

8.2 Teeth image generated by Digital Dentist software.

8.3 Teeth image retouched by Adobe Photoshop® CS2 software.
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§◊Õ æ÷ßæÕ„®‡≈Á°πâÕ¬ 4 §◊Õæ÷ßæÕ„® ·≈– 5 §◊Õæ÷ßæÕ„®

Õ¬à“ß¡“°∑’Ë ÿ¥ ‚¥¬„Àâ‡æ‘Ë¡‰ª√–¥—∫≈– 1 §–·ππ °”Àπ¥

‡°≥±å‰«â«à“À“°§à“‡©≈’Ë¬¢Õß®“°°≈ÿà¡μ—«Õ¬à“ß‰¡à‡ªìπ®”π«π

‡μÁ¡„Àâ¡’°“√∑”„Àâ‡ªìπ®”π«π‡μÁ¡‡æ◊ËÕ∑’Ë®–‰¥â·ª≈º≈μ“¡

§–·ππ∑’Ë°”Àπ¥‰«â¢â“ßμâπ

º≈°“√»÷°…“

‡¡◊ËÕπ”´Õøμå·«√å¡“≈Õß„™â‡∫◊ÈÕßμâπ°—∫°≈ÿà¡μ—«Õ¬à“ß 5 §π

º≈æ∫«à“´Õøμå·«√å¥‘®‘∑—≈‡¥π∑‘  “¡“√∂∑”°“√‡ª≈’Ë¬π

·ª≈ß¢π“¥¢Õßøíπ∑—Èß„π§«“¡°«â“ß·≈–§«“¡ Ÿß¢Õß ’́Ëøíπ

√«¡∑—Èß “¡“√∂‡§≈◊ËÕπ∑’Ëøíπ‰ª„π∑‘»∑“ßμà“ßÊ μ“¡∑’ËμâÕß°“√‰¥â

πÕ°®“°π’È¬—ßæ∫«à“´Õø·«√åπ’È™à«¬„Àâ°“√ ◊ËÕ “√°—∫ºŸâªÉ«¬

∑”‰¥â –¥«°¡“°¢÷Èπ‚¥¬‡¡◊ËÕ≈Õß‡ª√’¬∫‡∑’¬∫«‘∏’°“√π’È°—∫«‘∏’

°“√·μàß¢’Èº÷Èß∫π·∫∫À≈àÕ (wax-up) ∑’Ëπ‘¬¡„™â°—πÕ¬Ÿà„πªí®®ÿ∫—π

(μ“√“ß∑’Ë 1) ·μàæ∫«à“¬—ß¢“¥§«“¡≈–‡Õ’¬¥§¡™—¥¢Õß¿“æ∑’Ë‰¥â

(√Ÿª∑’Ë 8.2) ·≈–®“°°“√ Õ∫∂“¡æ∫«à“°≈ÿà¡μ—«Õ¬à“ß¬—ß‰¡à¡’

§«“¡æÕ„®μàÕ§«“¡§¡™—¥¢Õß¿“æ∑’Ë‰¥âπ’È (μ“√“ß∑’Ë 2) ¥—ßπ—Èπ

¢—ÈπμÕπ ÿ¥∑â“¬¢Õß°“√ √â“ß¿“æ®”≈Õßøíπ®÷ß®”‡ªìπμâÕß„™â

´Õøμå·«√å ”‡√Á®√Ÿª‚ø‚μ™Õª™à«¬„π°“√μ°·μàß¿“æøíπ„Àâ‰¥â

§«“¡§¡™—¥¡“°¢÷Èπ Õ—π àßº≈μàÕÕß§å√«¡¢Õß¿“æ°≈à“«§◊Õ¡’

§«“¡ «¬ß“¡ ¡®√‘ß (√Ÿª∑’Ë 8.3) ·≈–°≈ÿà¡μ—«Õ¬à“ß¡’§«“¡

æ÷ßæÕ„®μàÕ√Ÿª·∫∫øíπ∑’Ë‰¥â®“°´Õøμå·«√å¡“°¢÷Èπ (μ“√“ß∑’Ë 2)

°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß¢π“¥¢Õßøíπ∑’Ë§”π«≥

‰¥â®“°¥‘®‘∑—≈‡¥π∑‘ ‡ª√’¬∫‡∑’¬∫°—∫®“°‚ø‚μ™Õªæ∫«à“¿“æ

®”≈Õßøíπ∑’Ë‰¥â√—∫°“√§”π«≥®“°∑—Èß Õß´Õøμå·«√å¡’¢π“¥

·≈– —¥ à«π‡∑à“°—π ´÷Ëß´Õøμå·«√åπ’È “¡“√∂§”π«≥¢π“¥øíπ

μ—¥°≈“ß ’́Ë∫π®“°®ÿ¥Õâ“ßÕ‘ß∫π„∫Àπâ“ ‚¥¬ºà“π°“√∑¥ Õ∫

§«“¡∂Ÿ°μâÕß¢Õß´Õøμå·«√å¥â«¬°“√«—¥·≈– Õ∫∑“π°—∫

´Õøμå·«√å ”‡√Á®√Ÿª‚ø‚μ™Õª º≈ª√“°Ø«à“°“√§”π«≥¢π“¥

øíπμ—¥°≈“ß´’Ë∫π·≈–¢π“¥§«“¡°«â“ß¢Õßøíπ ’́Ë∂—¥‰ªμ√ß°—∫

∑’Ë‰¥â®“°´Õøμå·«√å ”‡√Á®√Ÿª ≥ ∑’Ëμ”·Àπàß‡¥’¬«°—π (√Ÿª∑’Ë 9

·≈– μ“√“ß∑’Ë 3) ¥—ß∑’Ë‰¥â√“¬ß“π‰«â„π°“√»÷°…“°àÕπÀπâ“π’È

·≈â«10

μ“√“ß∑’Ë 1 ‡ª√’¬∫‡∑’¬∫§«“¡æ÷ßæÕ„®¢Õß°≈ÿà¡μ—«Õ¬à“ßμàÕ√Ÿª·∫∫øíπ∑’Ë‰¥â®“°¥‘®‘∑—≈‡¥π∑‘ °àÕπª√—∫ª√ÿß§«“¡§¡™—¥¥â«¬‚ø‚μ™Õª

°—∫«‘∏’°“√·μàß¢’Èº÷Èß∫π·∫∫À≈àÕ (wax-up)

Table 1 The satisfaction of respondents to the simulated tooth from Digital Dentist Software before editing the

sharpness with Photoshop® CS2 compared with the waxing on the model method.

Satisfaction aspect
mean value interpretation

wax-up Software wax-up software

Participation with dentist 4.30 3.92 satisfied satisfied

Communication with dentist 3.16 3.96 marginal satisfied

satisfied

Duration in communication and 3.04 3.10 marginal marginal

explanation satisfied satisfied

Remark Standard for interpretation: 0 extremely dissatisfied, 1 dissatisfactory, 2 marginal dissatisfactory, 3

marginal satisfied, 4 satisfied, 5 extremely satisfied. The average satisfaction scores in decimals were rounded to the

natural numbers for interpretation. (decimals from 0.5-0.99 were rounded up and 0.01-0.49 were rounded down)
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μ“√“ß∑’Ë 2 §«“¡æ÷ßæÕ„®¢Õß°≈ÿà¡μ—«Õ¬à“ßμàÕ√Ÿª·∫∫øíπ∑’Ë‰¥â®“°¥‘®‘∑—≈‡¥π∑‘ °àÕπ·≈–À≈—ßª√—∫ª√ÿß§«“¡§¡™—¥¥â«¬‚ø‚μ™Õª

Table 2 The satisfaction of respondents to tooth image from Digital Dentist Software before and after editing the

sharpness with Photoshop® CS2.

Satisfaction Before adjusting with Photoshop® After adjusting with Photoshop®

aspects

Satisfied Dissatisfied Satisfied Dissatisfied

(cases) (cases) (cases) (cases)

shape of teeth 2 3 5 0

size of teeth 4 1 5 0

proportion of teeth 4 1 5 0

dental esthetics 3 2 5 0

μ“√“ß∑’Ë 3 μ—«Õ¬à“ß¢Õß°“√· ¥ßæ‘°—¥°“√«—¥√–À«à“ß´Õøμå·«√å¥‘®‘μÕ≈‡¥π∑‘ ·≈–´Õøμå·«√å‚ø‚μ™Õª (Àπà«¬:æ‘°‡´≈)

Table 3 Sample of coordinate measurement between Digital Dentist Software and Photoshop® Software.  (unit:

pixel)

Coordinate measurement Digital Dentist Software Photoshop® Software

Interpupillary distance 23.14 23.14

Upper central incisor width 3.50 3.50

Upper lateral incisor width 2.45 2.45

Upper canine width 1.71 1.71
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«‘®“√≥å

´Õøμå·«√å¥‘®‘∑—≈‡¥π∑‘  ‰¥â√—∫°“√ÕÕ°·∫∫„Àâ “¡“√∂

À¡ÿπ„∫Àπâ“„Àâμ—Èßμ√ß ·≈–„™â‡ âπμ√ß∑’Ë≈“°®“°®ÿ¥°÷Ëß°≈“ß√Ÿ¡à“π

μ“¥”‡ªìπμ”·ÀπàßÕâ“ßÕ‘ß¢Õß·π«√–π“∫°“√ ∫øíπ ‚¥¬„Àâ

¢π“π°—∫·π«√–π“∫ª≈“¬øíπÀπâ“·≈–μ—Èß©“°°—∫‡ âπ°÷Ëß

°≈“ß„∫Àπâ“  “¡“√∂∑”°“√‡ª≈’Ë¬π·ª≈ß¢π“¥¢Õßøíπ∑—Èß„π

§«“¡°«â“ß·≈–§«“¡ Ÿß‰¥â „π¢≥–∑’Ë´Õøμå·«√å ”‡√Á®√Ÿª

‚ø‚μ™Õª‰¡à “¡“√∂∑”°“√§”π«≥¢π“¥§«“¡°«â“ß¢Õßøíπ

μ—¥°≈“ß´’Ë∫π‰¥â®“°°“√°”Àπ¥®ÿ¥Õâ“ßÕ‘ß∫π„∫Àπâ“¢ÕßºŸâªÉ«¬

„Àâ¡’§«“¡ —¡æ—π∏å°—∫„∫Àπâ“À√◊Õ»’√…–À√◊Õøíπ´’ËÕ◊ËπÊ ‰¥â

Õ¬à“ß‰√°Áμ“¡´Õøμå·«√å¥‘®‘∑—≈‡¥π∑‘ ‰¡à “¡“√∂∑”°“√

μ°·μàß√“¬≈–‡Õ’¬¥À√◊Õ§«“¡§¡™—¥¢Õß¿“æÀ≈—ß°“√ª√—∫¢π“¥

øíπ·≈â«„Àâ¥Ÿ‡À¡◊Õπ‡¥‘¡ ¥—ßπ—Èπ„π¢—ÈπμÕπ ÿ¥∑â“¬¢Õß°“√ √â“ß

¿“æ®”≈Õßøíπ®÷ß®”‡ªìπμâÕß„™â´Õøμå·«√å ”‡√Á®√Ÿª‚ø‚μ™Õª

™à«¬„π°“√μ°·μàß¿“æøíπ„Àâ‰¥â§«“¡ «¬ß“¡ ¡®√‘ß

√Ÿª∑’Ë 9 · ¥ßμ—«Õ¬à“ß¢Õß°“√ Õ∫‡∑’¬∫∑“π√–À«à“ßº≈¢Õß¿“æ∑’Ë‰¥â®“°´Õøμå·«√å‚ø‚μ™Õª·≈–´Õøμå·«√å¥‘®‘μÕ≈‡¥π∑‘  ‚¥¬

°“√π—∫®”π«π‡ âπ≈–‡Õ’¬¥®“°æ‘°—¥‡ÕÁ° ǻ·≈–«“¬ ∑’Ë°≈àÕß‡§√◊ËÕß¡◊Õ¥â“π¢«“¡◊Õ¢Õß‚ª√·°√¡

Fig. 9 Show the sample of accuracy comparison between the image obtained from the Adobe Photoshop® CS2

software and the Digital Dentist software by counting the number of pixels from x-and y-axis at the tool

box on the right of the program.

 √ÿª

´Õøμå·«√å¥‘®‘∑—≈‡¥π∑‘ ‰¥â√—∫°“√æ—≤π“¢÷Èπ‚¥¬„™â

´Õøμå·«√å·¡∑·≈ª  “¡“√∂§”π«≥¢π“¥øíπ·≈– —¥ à«π

¢ÕßøíπÀπâ“∫π®“°®ÿ¥Õâ“ßÕ‘ß∫π„∫Àπâ“‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

Õ—π®–‡ªìπ·π«∑“ßμàÕ‰ª„π°“√æ—≤π“´Õøμå·«√å‡æ◊ËÕ √â“ß

¿“æ®”≈Õß 2 ∂÷ß 3 ¡‘μ‘„ÀâºŸâªÉ«¬‰¥â‡ÀÁπº≈∑’Ë§“¥«à“®–‰¥â√—∫°àÕπ

∑’Ë®–∑”°“√√—°…“®√‘ß Õ’°∑—Èß¬—ß™à«¬„π°“√ ◊ËÕ “√ ª√–°Õ∫

°“√μ—¥ ‘π„®√—∫°“√√—°…“ À√◊Õ«“ß·ºπ°“√√—°…“√à«¡°—π

√–À«à“ß∑—πμ·æ∑¬å·≈–ºŸâªÉ«¬ ®÷ß “¡“√∂°≈à“«‰¥â«à“´Õøμå·«√å

π’È “¡“√∂π”‰ªª√–¬ÿ°μå„™â„πºŸâªÉ«¬‰¥â„π√–¥—∫Àπ÷Ëß·≈–™à«¬

√àπ√–¬–‡«≈“„π°“√ ◊ËÕ “√„Àâ‡¢â“„®μ√ß°—π¬‘Ëß¢÷Èπ
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Abstracts

Objective To present and evaluate the implementation of computer-aided design software developed

for editing tooth images and predicting post treatment results, using size and proportion of the upper

anterior teeth calculated from anatomical reference points on the patientûs face.

Materials and methods Calculation theory of the size of the upper central incisor and teeth image

segmentation theory were applied for developing the software in editing teeth images. This software

was then implemented and evaluated on a group of patients.

Results The software could automatically calculate the size and the proportion of the upper anterior

teeth from the reference points on the face efficiently, and produced tooth imagesû size and proportion

according to the calculation results. Moreover, the images could be resized, relocated, cropped and

moved from the original position. After editing, the obtained images lost some degree of their

sharpness, thus required image processing to improve the image quality. When the software was

implemented on a group of patients, improvement of the communication between patients and dentist

was demonstrated.

Conclusion The developed software could calculate the size of teeth, edit and improve the images

quality, which should facilitate the dental treatment planning and provide a visual aid with which to

communicate with patients before performing the actual treatment.

(CU Dent J. 2011;34:155-68)

Key words: computer-aided design software; dentistry; upper anterior teeth


