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∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ«‘‡§√“–Àå§à“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈– ∑’Ë 2 ¢Õß √– 5 ‡ ’¬ß‰¥â·°à Õ– Õ‘ Õÿ ‡Õ– ‚Õ– ·≈–§”π«≥
§à“™à«ß°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 2 „πÕ“ “ ¡—§√™“¬‰∑¬∑’Ë‰¡à¡’§«“¡
æ‘°“√„π™àÕßª“°

«— ¥ÿ·≈–«‘∏’°“√ ∫—π∑÷°‡ ’¬ß √– 5 ‡ ’¬ß‰¥â·°à Õ– Õ‘ Õÿ ‡Õ– ‚Õ– ¢ÕßÕ“ “ ¡—§√®“°§≥–∑—πµ·æ∑¬»“ µ√å
¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ·≈–®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ®”π«π∑—Èß ‘Èπ 67 §π ¥â«¬‡§√◊ËÕß∫—π∑÷°√–∫∫¥‘®‘∑—≈ «‘‡§√“–Àå
‡ ’¬ß √–∑—Èß 5 ‡ ’¬ß¢Õß·µà≈–§π¥â«¬‚ª√·°√¡¡—≈µ‘- ªî™ 3700 ·≈–¥â«¬«‘∏’°“√‡¢â“√À— °“√∑”π“¬·∫∫‡™‘ß‡ âπ
‡æ◊ËÕÀ“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2 ®“°π—Èπ§”π«≥§à“™à«ß°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–√–À«à“ß
§«“¡∂’Ë —ËπæâÕß∑’Ë 2 µ“¡≈”¥—∫

º≈°“√»÷°…“ §à“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2 ¢Õß √–∑—Èß 5 ‡ ’¬ß¢ÕßÕ“ “ ¡—§√∑—Èß Õß°≈ÿà¡‰¡à¡’§«“¡·µ°µà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡¡◊ËÕ√«¡¢âÕ¡Ÿ≈∑—Èß Õß°≈ÿà¡‡¢â“¥â«¬°—πæ∫«à“§à“‡©≈’Ë¬§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2
¡’§à“ Ÿß∑’Ë ÿ¥Õ¬Ÿà∑’Ë‡ ’¬ß Õ– (706.17 ‡Œ‘√å∑´å) ·≈– Õ‘ (2011.16 ‡Œ‘√å∑´å) µ“¡≈”¥—∫  à«π§à“µË”∑’Ë ÿ¥¢Õß§«“¡∂’Ë
 —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2 Õ¬Ÿà∑’Ë‡ ’¬ß Õÿ (282.94 ‡Œ‘√å∑´å) ·≈– ‚Õ– (914.98 ‡Œ‘√å∑´å) µ“¡≈”¥—∫ §”π«≥™à«ß
§«“¡°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 2 ¢Õß‡ ’¬ß √–∑—Èß 5 ‡ ’¬ß®–¡’§à“‡∑à“°—∫
423.23 ‡Œ‘√å∑´å ·≈– 1096.18 ‡Œ‘√å∑´å µ“¡≈”¥—∫

 √ÿª ®“°§à“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2 ¢Õß √–∑—Èß 5 ‡ ’¬ß  “¡“√∂§”π«≥™à«ß§«“¡°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë
 —ËπæâÕß∑’Ë 1 ·≈–√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 2 ¢ÕßÕ“ “ ¡—§√™“¬‰∑¬‰¥â ‚¥¬§à“∑’Ë‰¥âÕ“®π”‰ª‡ªìπ‡°≥±å‡æ◊ËÕ„™â
«‘‡§√“–Àå‡ ’¬ß¢ÕßºŸâªÉ«¬‰∑¬∑’Ë∂Ÿ°µ—¥¢“°√√‰°√∫π À√◊Õ∂Ÿ°µ—¥≈‘ÈπÕÕ° ‡¡◊ËÕºŸâªÉ«¬‡À≈à“π—Èπ‰¥â√—∫°“√∫Ÿ√≥–¥â«¬
Õ«—¬«–‡∑’¬¡„π™àÕßª“°

(« ∑—πµ ®ÿÃ“œ 2550;30:279-86)
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∫∑π”

¿“…“æŸ¥‡ªìπ°“√ ◊ËÕ “√‡æ◊ËÕ· ¥ß §«“¡§‘¥ §«“¡√Ÿâ ÷°

§«“¡µâÕß°“√ ·≈–¬—ß„™â„π°“√ª√–°Õ∫°‘®°“√√à«¡°—π¢Õß¡πÿ…¬å

ç‡ ’¬ßé §◊Õ ‘Ëß∑’ËºŸâæŸ¥‡ª≈àßÕÕ°¡“  √’√–¢Õß°“√ÕÕ°‡ ’¬ß

·µà≈–‡ ’¬ß·µ°µà“ß°—πÕÕ°‰ªµ“¡Õ«—¬«–µà“ßÊ ∑’Ë„™â„π™àÕß

‡ ’¬ß¢ÕßºŸâæŸ¥ Õ«—¬«–∑’Ë„™â„π°“√ÕÕ°‡ ’¬ß  “¡“√∂·∫àßÕÕ°

‰¥â‡ªìπ 3 °≈ÿà¡„À≠àÊ ‰¥â·°à ªÕ¥·≈–À≈Õ¥≈¡ °≈àÕß‡ ’¬ß

·≈–‡ âπ‡ ’¬ß ·≈–Õ«—¬«–∑’ËÕ¬Ÿà‡Àπ◊Õ‡ âπ‡ ’¬ß ‚¥¬∑’ËÕ«—¬«–

¥—ß°≈à“« ‰¥â·°à øíπ √‘¡Ωïª“° ‡æ¥“π ≈‘Èπ ‡ªìπµâπ1 ‡ ’¬ß∑’Ëæ∫

„π¿“…“¡πÿ…¬å ®÷ß¡’‡ ’¬ßæ¬—≠™π–∑’Ë‡°‘¥®“°°√–· ≈¡®“°

ªÕ¥∑’Ëºà“π‰ªµ“¡°“√‡§≈◊ËÕπ‰À«¢Õß‡ âπ‡ ’¬ß ·≈–/À√◊Õ Õ«—¬«–

∑’ËÕ¬Ÿà‡Àπ◊Õ‡ âπ‡ ’¬ß ‡™àπ ‡ ’¬ß¢Õßæ¬—≠™π–§”«à“ ç‡Õøé À√◊Õ

çΩé ‡°‘¥®“°°“√‡§≈◊ËÕπ∑’Ë¢Õß≈¡ºà“π‡¢â“‰ª„π™àÕßª“°·≈–

ª√—∫·µàß‡ ’¬ß‚¥¬°“√‡§≈◊ËÕπ∑’Ë¢Õß√‘¡Ωïª“°≈à“ß‡¢â“„°≈âª≈“¬

øíπÀπâ“∫π2-4 À√◊Õ ‡ ’¬ß ç‡Õ é À√◊Õ ç é ‡°‘¥®“°≈¡∑’Ë

‡§≈◊ËÕπ∑’Ëºà“π™àÕß·§∫∑’Ë ÿ¥√–À«à“ßøíπ∫π·≈–øíπ≈à“ß5 ‡ªìπµâπ

 à«π‡ ’¬ß √–‡°‘¥®“°≈¡∑’ËÕÕ°®“°ªÕ¥‡§≈◊ËÕπ∑’Ëºà“π∫√‘‡«≥

·π«°≈“ß¢Õß™àÕßª“°ÕÕ°¡“‰¥â –¥«° ‚¥¬‰¡à∂Ÿ°ªî¥°—Èπ·µà

≈‘Èπ®–¡’°“√‡§≈◊ËÕπ‰À«Õ¬Ÿà„π™àÕßª“°„π≈—°…≥– Ÿß µË” Àπâ“

À≈—ß ‡æ◊ËÕ¥—¥·ª≈ß≈¡∑’Ë¡“®“°ªÕ¥„Àâ‡ªìπ‡ ’¬ß √–µà“ßÊ1-3

„π§πª°µ‘‡ ’¬ß∑’ËæŸ¥ÕÕ°¡“ “¡“√∂„™â ◊ËÕ “√ ÷́Ëß°—π

·≈–°—π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  ·µà„πºŸâªÉ«¬∑’ËÕ«—¬«–∑’Ë‡°’Ë¬«¢âÕß

°—∫°“√æŸ¥∂Ÿ°∑”≈“¬ ‡™àπ ¡’°“√µ—¥¢“°√√‰°√∫π À√◊Õ‡æ¥“π

ÕÕ°∫“ß à«π À√◊Õ∑—ÈßÀ¡¥ ∑”„Àâ‡°‘¥√Ÿ∑–≈ÿ√–À«à“ß™àÕßª“°

·≈–™àÕß®¡Ÿ°6-10 À√◊Õ„π°√≥’∑’Ë∂Ÿ°µ—¥≈‘ÈπÕÕ°∫“ß à«π11-13 °“√

‡°‘¥§«“¡∫°æ√àÕß¢ÕßÕ«—¬«–‡À≈à“π’È¬àÕ¡ àßº≈µàÕ°“√æŸ¥·≈–

°“√ÕÕ°‡ ’¬ß¢ÕßºŸâªÉ«¬‡π◊ËÕß®“°°“√¢¬—∫¢Õß‡π◊ÈÕ‡¬◊ËÕ·≈–

µ”·Àπàß¢Õß≈‘Èπ¢≥–æŸ¥ÕÕ°‡ ’¬ß‡ª≈’Ë¬π·ª≈ß‰ª ¬‘Ëß°«à“π—Èπ

™àÕß«à“ß„π™àÕßª“°∑’Ë„À≠à¢÷Èπ¬—ß∑”„Àâ‡√‚´·ππ´å (resonance)

‡ª≈’Ë¬π·ª≈ß‰ª®“°ª°µ‘

°“√∫Ÿ√≥–¿“¬„π™àÕßª“°„Àâ°—∫ºŸâªÉ«¬∑’Ë¡’§«“¡∫°æ√àÕß

¥—ß∑’Ë°≈à“«¡“¢â“ßµâπ “¡“√∂∑”‰¥â‚¥¬°“√„ àÕ«—¬«–‡∑’¬¡ ‡™àπ

‡æ¥“π‡∑’¬¡ (obturator) ‡§√◊ËÕß™à«¬æŸ¥ (speech aid) À√◊Õ

øíπ‡∑’¬¡‡æ◊ËÕªî¥™àÕß‚À«àÀ√◊Õ∑¥·∑π à«π∑’Ë¢“¥À“¬‰ª  Õ«—¬«–

‡∑’¬¡∑’Ë¡’ª√– ‘∑∏‘¿“æ®–∑”„ÀâºŸâªÉ«¬ “¡“√∂∫¥‡§’È¬«Õ“À“√

°≈◊π ·≈–æŸ¥‰¥âÕ¬à“ßª°µ‘ °“√ª√–‡¡‘πÕ«—¬«–‡∑’¬¡∑’Ë™à«¬„π

°“√ÕÕ°‡ ’¬ß¢ÕßºŸâªÉ«¬«à“ÕÕ°‡ ’¬ß‰¥â™—¥‡®πÀ√◊Õ‰¡àπ—Èπ„π

Õ¥’µ„™â«‘∏’°“√øíß®“°‡ ’¬ß¢ÕßºŸâªÉ«¬∑’ËæŸ¥ÕÕ°¡“·≈â«„ÀâºŸâ

ª√–‡¡‘π ÷́Ëß‡ªìπºŸâøíß„Àâ§–·ππ¢Õß√–¥—∫§«“¡™—¥‡®π7,10,13-16

«‘∏’°“√π’È‰¥â¡’°“√„™âÕ¬à“ß°«â“ß¢«“ß À“°·µà°“√„Àâ§–·ππ¢÷Èπ

Õ¬Ÿà°—∫§«“¡√Ÿâ ÷°·≈–°“√‰¥â¬‘π¢ÕßºŸâª√–‡¡‘π‡ªìπ‡°≥±å´÷Ëß«‘∏’

°“√¥—ß°≈à“«®—¥‡ªìπ°“√ª√–‡¡‘π∑“ßπ“¡∏√√¡ (subjective)

¥—ßπ—Èπ‡æ◊ËÕ„Àâ«‘∏’°“√ª√–‡¡‘π‡ªìπ√Ÿª∏√√¡ (objective) ®÷ß‰¥â¡’

°“√æ—≤π“‡æ◊ËÕÀ“«‘∏’°“√«—¥§«“¡™—¥‡®π¢Õß‡ ’¬ß‚¥¬°“√„™â«‘∏’

°“√«‘‡§√“–Àå√–∫∫‡ ’¬ß3 ÷́Ëß‡ªìπ°“√‡ª≈’Ë¬πæ≈—ßß“π§≈◊Ëπ‡ ’¬ß

„Àâ‡ªìπ√Ÿª§≈◊Ëπ (wave form) ¥—ß√Ÿª∑’Ë 1 ·≈–π”√Ÿª§≈◊Ëπ∑’Ë‰¥â

¡“∑”°“√«‘‡§√“–ÀåµàÕ¥â«¬«‘∏’°“√‡¢â“√À— °“√∑”π“¬·∫∫

‡™‘ß‡ âπ (Linear Predictive Coding) ´÷Ëß®–‰¥â°√“ø∑’Ë

· ¥ß§à“ √–À«à“ß·¡°π‘®Ÿ¥Àπà«¬‡¥´‘‡∫≈ °—∫™à«ß§«“¡∂’ËÀπà«¬

‡Œ‘√å∑´å ¥—ß√Ÿª∑’Ë 2 ®“°°√“ø “¡“√∂À“§«“¡∂’Ë —ËπæâÕß (formant

frequency) ∑’Ë 1 (F1) ·≈– ∑’Ë 2 (F2) ‰¥â π—° —∑»“ µ√å

(phonetician)‰¥âÀ“§«“¡ —¡æ—π∏å¢Õß‡ ’¬ß √–µ“¡§à“§«“¡∂’Ë

 —ËπæâÕß ‡™àπ Sumita ·≈–§≥–17 ∑”°“√À“§à“§«“¡∂’Ë —ËπæâÕß

∑’Ë 1 ·≈–∑’Ë 2 ¢Õß √– 5  µ—«  [a], [i], [u], [e], ·≈– [o] (Õ–

Õ‘ Õÿ ‡Õ– ·≈–‚Õ–) ∑—Èß„π§πª°µ‘ ·≈–ºŸâªÉ«¬∑’Ë¡’√Ÿ‚À«à∑’Ë‡æ¥“π

ª“° æ∫«à“¡’§à“§«“¡∂’Ë —ËπæâÕß∑’Ë·µ°µà“ß°—π  ‡π◊ËÕß®“°ß“π

∑—πµ°√√¡„πª√–‡∑»‰∑¬¬—ß‰¡à¡’°“√„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å

‡æ◊ËÕ«‘‡§√“–Àå‡ ’¬ß¢ÕßºŸâªÉ«¬∑’Ë¡’§«“¡æ‘°“√„π™àÕßª“°  ®÷ß¡’

§«“¡®”‡ªìπ∑’Ë®–µâÕßæ—≤π“°“√«‘‡§√“–Àå§«“¡™—¥‡®π¢Õß

‡ ’¬ßºŸâªÉ«¬∑’Ë¡’§«“¡æ‘°“√„π™àÕßª“°‡æ◊ËÕ„™â√à«¡°—∫°“√∫Ÿ√≥–

¥â«¬Õ«—¬«–‡∑’¬¡‚¥¬‡√‘Ë¡µâπ®“°°“√À“§à“¡“µ√∞“π®“°‡ ’¬ß

¢Õß§πª°µ‘‡æ◊ËÕ„™â‡ªìπ‡°≥±å„π°“√∫Õ°√–¥—∫À√◊Õ∫Õ°

§ÿ≥¿“æ¢Õß‡ ’¬ß ‚¥¬°“√«—¥§à“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2

¢Õß‡ ’¬ß √– 5 µ—« §◊Õ [a], [i], [u], [e], ·≈– [o]

«— ¥ÿ·≈–«‘∏’°“√

°≈ÿà¡µ—«Õ¬à“ß

Õ“ “ ¡—§√™“¬‰∑¬∑’Ë‰¡à¡’§«“¡æ‘°“√„π™àÕßª“°·≈–‰¡à

‰¥â„ àÕ«—¬«–‡∑’¬¡„π™àÕßª“° ®“°§≥–∑—πµ·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ®”π«π 37 §π ·≈–®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ ®”π«π 30 §π
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√Ÿª∑’Ë 1 √Ÿª§≈◊Ëπ∑’Ë‡ªìπ·Õ¡æ≈‘®Ÿ¥·≈–‡«≈“¢Õß‡ ’¬ß √– 5 ‡ ’¬ß ‚¥¬√Ÿª§≈◊Ëπ·µà≈–‡ ’¬ß®–∂Ÿ°µ—¥‡Õ“™à«ß‡«≈“ 1 «‘π“∑’ ∫√‘‡«≥µ√ß

°≈“ß‡æ◊ËÕ∑”°“√«‘‡§√“–ÀåÀ“§à“§«“¡∂’Ë —ËπæâÕß

Fig. 1 The amplitude-by-time waveform of five vowel sounds. From each waveform, a segment of one second

duration was extracted from the middle portion to analyze for formant frequencies.

√Ÿª∑’Ë 2  ‡ª°µ√—¡®“°°“√‡¢â“√À— °“√∑”π“¬·∫∫‡™‘ß‡ âπ∑’Ë‡ªìπ§à“√–À«à“ß·¡°π‘®Ÿ¥·≈–§«“¡∂’Ë¢Õß‡ ’¬ß √–§”«à“ Õ‘ ®“°Õ“ “ ¡—§√

‚¥¬¬Õ¥ Ÿß¬Õ¥·√°·≈–¬Õ¥∑’Ë Õß‡ªìπ§à“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 (F1) ·≈–∑’Ë 2 (F2) µ“¡≈”¥—∫

Fig. 2 The linear predictive coding spectrum provided magnitude-by-frequency displays for [i] sound from

volunteer. First peak and second peak are the first formant frequency (F1) and the second formant

frequency (F2), respectively.
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√Ÿª∑’Ë 3 ™à«ß°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 (F1 range) ·≈–√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 2 (F2 range)

Fig. 3 The widest between the first formant frequencies (F1 range) and between the second formant frequencies

(F2 range)

°“√∫—π∑÷°‡ ’¬ß

∑”°“√∫—π∑÷°‡ ’¬ß‚¥¬„™â‰¡‚§√‚øπ (Sony TCD-D10,

Sony, Japan) ∑’Ëµ—Èß∫π·∑àπ·≈–‡§√◊ËÕß∫—π∑÷°‡ ’¬ß√–∫∫¥‘®‘∑—≈

(Sony ECM-959DT, Sony, Japan) ¿“¬„πÀâÕß∑’Ë‡ß’¬∫

·≈–ª√“»®“°√∫°«π®“°¿“¬πÕ° °àÕπ∫—π∑÷°‡ ’¬ß‰¥â∑”°“√

Õ∏‘∫“¬·≈–´—°´âÕ¡Õ“ “ ¡—§√∂÷ß«‘∏’°“√ÕÕ°‡ ’¬ß ‚¥¬„Àâ

À“¬„®‡¢â“≈÷°Ê ·≈â«‡ª≈àß·µà≈–‡ ’¬ß [a], [i], [u], [e] ·≈–

[o] ÕÕ°¡“¥â«¬§«“¡¥—ß„π√–¥—∫‡ ’¬ß π∑π“ª°µ‘π“πª√–¡“≥

3 ∂÷ß 4 «‘π“∑’„π·µà≈–‡ ’¬ß ·≈–°àÕπ∑’Ë®–‡√‘Ë¡‡ ’¬ß∂—¥‰ª„Àâ

À¬ÿ¥æ—°‚¥¬À“¬„®‡¢â“ 1 §√—Èß ÕÕ° 1 §√—Èß ·≈â«À“¬„®‡¢â“≈÷° Ê

Õ’°§√—ÈßÀπ÷Ëß°àÕπ‡√‘Ë¡‡ ’¬ßµàÕ‰ª∑”‡™àππ’È´È”‰ª‡√◊ËÕ¬ Ê ®π

°√–∑—Ëß§√∫∑ÿ°‡ ’¬ß ·≈–„ÀâÕ“ “ ¡—§√ÕÕ°‡ ’¬ß È́” 3 √Õ∫

‡¡◊ËÕ∑”°“√´—°´âÕ¡®π‡¢â“„®·≈– “¡“√∂∑”µ“¡¢âÕ°”Àπ¥·≈â«

®÷ß‡√‘Ë¡∑”°“√∫—π∑÷°‡ ’¬ß ‚¥¬„ÀâÕ“ “ ¡—§√π—Ëßµ—«µ√ß∫π‡°â“Õ’È

·≈–®—¥‰¡‚§√‚øπ„ÀâÀà“ß®“°√‘¡Ωïª“°ª√–¡“≥ 20 ‡´πµ‘‡¡µ√

®÷ß àß —≠≠“≥„ÀâÕ“ “ ¡—§√‡√‘Ë¡ÕÕ°‡ ’¬ß·≈–∑”°“√

∫—π∑÷°‡ ’¬ß

°“√«‘‡§√“–Àå‡ ’¬ß

∑”°“√«‘‡§√“–Àå‡ ’¬ß √–∑—Èß 5 ¢ÕßÕ“ “ ¡—§√¥â«¬

‚ª√·°√¡¡—≈µ‘- ªî™ 3700 (Multi-Speech 3700, Kay

Elemetrics, NJ, USA) ‰¥â√Ÿª§≈◊Ëπ∑’Ë· ¥ß§à“√–À«à“ß·Õ¡-

æ≈‘®Ÿ¥ (amplitude) ·≈–‡«≈“∑’Ë‡ªìπ«‘π“∑’¢Õß·µà≈–‡ ’¬ß √–

¥—ß√Ÿª∑’Ë 1 §—¥‡≈◊Õ°‡©æ“–∫√‘‡«≥°÷Ëß°≈“ß„π™à«ß‡«≈“ 1 «‘π“∑’

¢Õß·µà≈–‡ ’¬ß √–‡æ◊ËÕπ”‰ª«‘‡§√“–ÀåÀ“§«“¡∂’Ë —ËπæâÕß¥â«¬

«‘∏’°“√‡¢â“√À— °“√∑”π“¬·∫∫‡™‘ß‡ âπ °”Àπ¥§à“ —¡ª√– ‘∑∏‘Ï

¢Õßøî≈‡µÕ√å‡∑à“°—∫ 12  ´÷Ëß‚ª√·°√¡®–ª√–¡«≈º≈‰¥â°√“ø

™ÿ¥„À¡à¥—ß√Ÿª∑’Ë 2 ´÷Ëß°√“øπ’È®–‡ªìπ°“√· ¥ß§à“√–À«à“ß

·¡°π‘®Ÿ¥°—∫§«“¡∂’Ë ®“°°√“ø “¡“√∂À“µ”·Àπàß¬Õ¥ Ÿß ÿ¥

´÷Ëß®–‡ªìπ§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈– ∑’Ë 2 µ“¡≈”¥—∫ ∫—π∑÷°§à“

§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈– ∑’Ë 2 ¢Õß‡ ’¬ß √–·µà≈–‡ ’¬ß¢Õß

Õ“ “ ¡—§√·µà≈–§π §”π«≥À“§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π

¡“µ√∞“π¢Õß‡ ’¬ß √–·µà≈–‡ ’¬ß ®“°π—Èπæ≈äÕµ°√“ø§à“

‡©≈’Ë¬¢Õß§«“¡∂’Ë —ËπæâÕß ‚¥¬„Àâ§«“¡∂’Ë —ËπæâÕß∑’Ë 1 Õ¬Ÿà„π

·π«·°ππÕπ ·≈–§«“¡∂’Ë —ËπæâÕß∑’Ë 2 Õ¬Ÿà„π·π«·°πµ—Èß ¥—ß

√Ÿª∑’Ë 3 ‡æ◊ËÕÀ“™à«ß§«“¡°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1

(F1 range) ·≈–√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 2 (F2 range) ¢Õß

‡ ’¬ß √–∑—Èß 5 ‡ ’¬ß
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°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

∑¥ Õ∫§à“‡©≈’Ë¬ ”À√—∫°≈ÿà¡µ—«Õ¬à“ß 2 °≈ÿà¡∑’Ë‡ªìπÕ‘ √–

µàÕ°—π‚¥¬„™â °“√∑¥ Õ∫∑’ (T-test) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ

√âÕ¬≈– 95 ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2

√–À«à “ß°≈ÿà ¡Õ“ “ ¡—§√®“°§≥–∑—πµ·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ·≈–®“°®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

º≈°“√∑¥≈Õß

Õ“ “ ¡—§√™“¬®“°§≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬

‡™’¬ß„À¡à®”π«π 37 §π Õ“¬ÿ‡©≈’Ë¬ 33 + 4.2 ªï  à«πÕ“ “

 ¡—§√™“¬®“°®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ¡’®”π«π 30 §π

Õ“¬ÿ‡©≈’Ë¬ 31 + 3.5 ªï ¡’§à“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈– ∑’Ë 2

¢Õß‡ ’¬ß √– [a], [i], [u], [e] ·≈– [o] ¥—ßµ“√“ß∑’Ë 1 ‡¡◊ËÕ

»÷°…“§à“ Ÿß ÿ¥·≈–µË” ÿ¥¢Õß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2 ¢Õß

·µà≈–‡ ’¬ß √– æ∫«à“ §à“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ¢ÕßÕ“ “ ¡—§√

∑—Èß 2 °≈ÿà¡¡’§à“ Ÿß ÿ¥Õ¬Ÿà∑’Ë‡ ’¬ß [a] §◊Õ 727.38 ‡Œ‘√å∑´å ·≈–

684.97 ‡Œ‘√å∑´å ·≈–¡’§à“µË” ÿ¥Õ¬Ÿà∑’Ë‡ ’¬ß [u] §◊Õ 292.25 ‡Œ‘√å∑´å

·≈– 273.63 ‡Œ‘√å∑´å µ“¡≈”¥—∫ ‡¡◊ËÕæ‘®“√≥“§à“ Ÿß ÿ¥¢Õß

§«“¡∂’Ë —ËπæâÕß∑’Ë 2 æ∫«à“Õ¬Ÿà∑’Ë‡ ’¬ß [i] §◊Õ 2026.05 ‡Œ‘√å∑´å

·≈– 1996.27 ‡Œ‘√å∑´å µ“¡≈”¥—∫  à«π§à“µË” ÿ¥Õ¬Ÿà∑’Ë‡ ’¬ß [o]

§◊Õ 868.59 ‡Œ‘√å∑´å ·≈– 961.37 ‡Œ‘√å∑´å µ“¡≈”¥—∫ ‡ª√’¬∫

‡∑’¬∫§à“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2 ¢Õß‡ ’¬ß √–∑—Èß 5 ‡ ’¬ß

¢ÕßÕ“ “ ¡—§√∑—Èß 2 °≈ÿà¡ ‚¥¬°“√∑¥ Õ∫∑’∑’Ë√–¥—∫§«“¡

‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 æ∫«à“Õ“ “ ¡—§√∑—Èß 2 °≈ÿà¡¡’§à“§«“¡∂’Ë

 —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2 ¢Õß‡ ’¬ß √–∑—Èß 5 ‡ ’¬ß‰¡à·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > 0.05) ®÷ß‰¥â√«¡¢âÕ¡Ÿ≈¢Õß

Õ“ “ ¡—§√∑—Èß 2 °≈ÿà¡‡¢â“¥â«¬°—π·≈–¡’§à“‡©≈’Ë¬¢Õß§«“¡∂’Ë

 —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2 ¢Õß √–∑—Èß 5 ‡ ’¬ß ¥—ßµ“√“ß∑’Ë 1 ‚¥¬

§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2  ¡’§à“ Ÿß∑’Ë ÿ¥Õ¬Ÿà∑’Ë‡ ’¬ß [a] (706.17

‡Œ‘√å∑´å) ·≈– [i] (2011.16 ‡Œ‘√å∑´å) ·≈–¡’§à“µË”∑’Ë ÿ¥Õ¬Ÿà∑’Ë‡ ’¬ß

[u] (282.94 ‡Œ‘√å∑´å) ·≈– [o] (914.98 ‡Œ‘√å∑´å) µ“¡≈”¥—∫

‡¡◊ËÕæ≈äÕµ§à“§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ‡ªìπ·°ππÕπ·≈–

§à“§«“¡∂’Ë —ËπæâÕß∑’Ë 2 ‡ªìπ·°πµ—Èß ‰¥â°√“ø¥—ß√Ÿª∑’Ë 3 §”π«≥

™à«ß°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–√–À«à“ß§«“¡∂’Ë

 —ËπæâÕß∑’Ë 2 ¡’§à“‡∑à“°—∫ 423.23 ‡Œ‘√å∑´å ·≈– 1096.18 ‡Œ‘√å∑´å

µ“¡≈”¥—∫

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬ ( à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π) (‡Œ‘√å∑´å) ¢Õß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 (F1) ·≈–∑’Ë 2 (F2) ¢Õß‡ ’¬ß √–∑—Èß 5 ‡ ’¬ß

¢Õß°≈ÿà¡Õ“ “ ¡—§√™“¬‰∑¬®“°§≥–∑—πµ·æ∑¬»“ µ√å¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ·≈–√«¡

Õ“ “ ¡—§√∑—ÈßÀ¡¥

Table 1 The mean (SD.) (Hz) of the first formant frequency (F1) and the second formant frequency (F2) of five

vowel sounds of Thai male volunteers from Faculty of Dentistry, Chiang Mai University, Chulalongkorn

University, and the total of volunteers.

Chiang Mai University Chulalongkorn University Total

Vowels F1 F2 F1 F2 F1 F2

[a] 727.38 1353.06 684.97 1347.21 706.17 1350.14

(61.43) (55.16) (58.68) (45.12) (60.05) (50.17)

[i] 343.52 2026.0 346.59 1996.27 345.06 2011.16

(34.26) (61.06) (67.89) (64.05) (51.18) (62.53)

[u] 292.25 1217.05 273.63 1299.84 282.94 1258.45

(34.67) (75.31) (77.32) (58.34) (55.97) (66.81)

[e] 521.06 1866.98 501.67 1609.10 511.87 1738.04

(50.69) (47.98) (37.85) (58.27) (44.24) (53.12)

[o] 463.91 868.59 430.98 961.37 402.45 914.98

(64.78) (62.73) (84.72) (71.42) (74.73) (67.06)



284 CU Dent J. 2007;30:279-86Thamrongananskul N, et al

«‘®“√≥å

°“√«‘‡§√“–Àå‡ ’¬ß¢Õß§πª°µ‘«à“æŸ¥™—¥À√◊Õ‰¡à™—¥‚¥¬

°“√„™âÀŸøíß·≈â«µ—¥ ‘ππ—ÈπÕ“®‡ªìπ‡√◊ËÕß∑’Ë‰¡à¬“°¡“°π—°·µà„π

°√≥’∑’ËºŸâªÉ«¬∑’Ë¡’ ¿“æ¿“¬„π™àÕßª“°∑’Ëº‘¥ª°µ‘ ‡™àπ ‡æ¥“π‚À«à

„ à‡æ¥“π‡∑’¬¡ À√◊Õ„ à‡§√◊ËÕß™à«¬æŸ¥ °“√«‘‡§√“–Àå‡ ’¬ß‚¥¬

°“√„™âÀŸøíß√à«¡°—∫°“√„™â§«“¡√Ÿâ ÷°¢ÕßºŸâøíß·≈â«∫Õ°√–¥—∫

§«“¡º‘¥ª°µ‘À√◊Õ√–¥—∫§«“¡™—¥‡®π¢Õß‡ ’¬ß∑’ËæŸ¥À√◊Õ‡ª≈àß

ÕÕ°¡“π—Èπ‡ªìπ ‘Ëß∑’Ë¬“° ‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë¡’§«“¡æ‘°“√¢Õß

™àÕßª“°„π·µà≈–√“¬π—Èπ¡’≈—°…≥–∑’Ë·µ°µà“ß°—πÕÕ°‰ª µ—Èß·µà

™π‘¥¢ÕßÕ«—¬«–∑’Ë‡°‘¥§«“¡æ‘°“√ ¢π“¥¢Õß§«“¡æ‘°“√ ·≈–

µ”·Àπàß¢Õß§«“¡æ‘°“√ ‡ªìπµâπ ·≈–¬—ß¢÷ÈπÕ¬Ÿà°—∫ªí®‡®°∫ÿ§§≈

(individual) ¢ÕßºŸâ∑”°“√ª√–‡¡‘πÕ’°¥â«¬ °“√»÷°…“‡√◊ËÕß

‡ ’¬ß„πÕ¥’µ‰¥â¡’°“√°”Àπ¥ √–¡“µ√∞“π (cardinal vowels)

‡æ◊ËÕ„™âæ√√≥π“°“√ÕÕ°‡ ’¬ß √– ‚¥¬¡’µ”·Àπàß Àπâ“ ÿ¥

À≈—ß ÿ¥  Ÿß ÿ¥ ·≈–µË” ÿ¥¢Õß≈‘Èπ„π™àÕßª“°‡ªìπµ—«°”Àπ¥

‡ ’¬ß¢Õß √–  ·µàªí®®ÿ∫—π‰¥â¡’°“√æ√√≥π“‡ ’¬ß √–µà“ß Ê ‚¥¬

„™â§ÿ≥¿“æ‡ ’¬ß∑“ß°≈ —∑»“ µ√å (acoustic phonetics) §◊Õ

„™â§à“§«“¡∂’Ë —ËπæâÕß¢Õß √– ‚¥¬‡ ’¬ß¢Õß √–·µà≈–µ—«®–¡’

§«“¡∂’Ë —ËπæâÕß¢Õß§≈◊Ëπ‡ ’¬ß„π≈—°…≥–∑’Ë·µ°µà“ß°—π ·≈–

‡ªìπ‡Õ°≈—°…≥å¢Õß √–·µà≈–µ—« ‚¥¬‡πâπ∑’Ë§«“¡∂’Ë —ËπæâÕß∑’Ë 1

·≈–∑’Ë 2 ‡ªìπÀ≈—°3 ·≈–°“√∑’Ë‡≈◊Õ°„™â‡ ’¬ß¢Õß √–·∑π°“√

„™â‡ ’¬ß¢Õßæ¬—≠™π–‡π◊ËÕß®“°‡ ’¬ß¢Õß √–‡ ’¬ß‡°‘¥®“°≈¡

ªÕ¥∑’Ëºà“π∫√‘‡«≥·π«°≈“ß¢Õß™àÕßª“°ÕÕ°¡“‰¥â –¥«°

‚¥¬‰¡à∂Ÿ°ªî¥°—Èπ ¢≥–∑’Ë‡ ’¬ß¢Õßæ¬—≠™π–®–¡’Õ«—¬«–À≈“¬

 à«π¡“‡°’Ë¬«¢âÕß ‡™àπ √‘¡Ωïª“° øíπ ‡æ¥“πÕàÕπ ºπ—ß§Õ ·≈–

≈‘Èπ‰°à ‡ªìπµâπ ®÷ß∑”„Àâ¡’§«“¡·ª√ª√«π¡“°°«à“‡ ’¬ß¢Õß √–3,4

¥— ßπ—ÈπÀ“°®–À“«‘∏’ °“√∑’Ë ‡ªìπ¡“µ√∞“π‡¥’¬«°—π·≈–

‡ªìπ√Ÿª∏√√¡‡æ◊ËÕ∑’Ë®–π”¡“„™â„π°“√«‘‡§√“–Àå‡ ’¬ß®÷ßπà“®–

‡ªìπ ‘Ëß∑’Ë¡’ª√–‚¬™πå∑—Èß„π·ßà§«“¡‡∑’Ë¬ßµ√ß·≈–°“√·ª≈º≈∑’Ë

√«¥‡√Á«  °“√»÷°…“§√—Èßπ’È‰¥â„™â°“√«‘‡§√“–Àå‡ ’¬ß √– 5 ‡ ’¬ß

§◊Õ [a], [i], [u], [e] ·≈– [o] ´÷Ëß‡ªìπ‡ ’¬ß √–∑’Ë¡’°“√»÷°…“

°—π„πª√–‡∑»≠’ËªÿÉπ17 ®“°°“√«—¥§à“ Ÿß ÿ¥·≈–µË” ÿ¥¢Õß

§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2  ‡¡◊ËÕ‡∑’¬∫°—π‡Õß¢Õß‡ ’¬ß √–∑—Èß

5 ‡ ’¬ß (µ“√“ß∑’Ë 1) æ∫«à“º≈®“°°“√»÷°…“§√—Èßπ’È¡’§«“¡„°≈â

‡§’¬ß°—∫°“√»÷°…“¢Õß Sumita ·≈– §≥–17 ‚¥¬§«“¡∂’Ë —ËπæâÕß

∑’Ë 1 ¡’§à“ Ÿß ÿ¥∑’Ë‡ ’¬ß [a] ·≈–µË” ÿ¥∑’Ë‡ ’¬ß [u] ·≈–§«“¡∂’Ë

 —ËπæâÕß∑’Ë 2  ¡’§à“ Ÿß ÿ¥∑’Ë‡ ’¬ß [i] ·≈–µË” ÿ¥∑’Ë‡ ’¬ß [o] ·≈–

®“°°“√»÷°…“§√—Èßπ’È¬—ßæ∫«à“ §«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–

§«“¡∂’Ë —ËπæâÕß∑’Ë 2 ¢Õß‡ ’¬ß √– 5 ‡ ’¬ß¢ÕßÕ“ “ ¡—§√®“°

§≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ·≈–®“°

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘®÷ß‰¥â

π”¢âÕ¡Ÿ≈¢ÕßÕ“ “ ¡—§√∑—Èß 2 °≈ÿà¡¡“√«¡°—π·≈–°“√»÷°…“

§√—Èßπ’È‰¥â„™â°≈ÿà¡µ—«Õ¬à“ß∑’Ë‡ªìπºŸâ„À≠à™“¬‡∑à“π—Èπ‡π◊ËÕß®“°°“√

«—¥§à“§«“¡∂’Ë —ËπæâÕß„π‡¥Á°18 ·≈–‡æ»À≠‘ßπ—Èπ¡’§«“¡·ª√

ª√«π Ÿß19 ®÷ß‰¡àπ”¡“»÷°…“  à«π°√“ø∑’Ë· ¥ß§à“™à«ß§«“¡

°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–√–À«à“ß§«“¡∂’Ë —Ëπ

æâÕß∑’Ë 2 ÷́Ëß‡ªìπ§à“∑’Ë· ¥ß∂÷ßª√‘¡“≥æ◊Èπ∑’Ë·≈–µ”·Àπàß°“√

«“ß¢Õß≈‘Èπ17 ´÷Ëß®–¡’º≈µàÕ‡√‚´·ππ ǻ¢Õß‡ ’¬ß¢Õß§π

ª°µ‘‡¡◊ËÕÕÕ°‡ ’¬ß √–∑—Èß 5 ‡ ’¬ßπ’È  ®“°°“√»÷°…“¢Õß

Sumita ·≈–§≥–17 Phankosol ·≈–§≥–20 æ∫«à“™à«ß§«“¡

°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–√–À«à“ß§«“¡∂’Ë —Ëπ

æâÕß∑’Ë 2 ¢ÕßºŸâªÉ«¬∑’Ë¡’§«“¡æ‘°“√„π™àÕßª“°¡’§à“∑’Ë·µ°µà“ß

®“°§πª°µ‘ Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’°“√„™â‡ ’¬ß √–„π¿“…“‰∑¬

´÷Ëß‡ªìπ √–∑’Ë§π‰∑¬„™âÕ¬Ÿà„π™’«‘µª√–®”«—π¡“À“§à“¡“µ√∞“π

™à«ß§«“¡°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–√–À«à“ß

§«“¡∂’Ë —ËπæâÕß∑’Ë 2 ́ ÷Ëßπà“®–‡ªìπª√–‚¬™πå„π°“√«‘‡§√“–Àå‡ ’¬ß

 ”À√—∫ºŸâªÉ«¬§π‰∑¬∑’Ë¡’§«“¡æ‘°“√¢Õß¿“¬„π™àÕßª“° À√◊Õ

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√∫Ÿ√≥–‚¥¬°“√„ àÕ«—¬«–‡∑’¬¡ ‡™àπ ‡æ¥“π‡∑’¬¡

øíπ‡∑’¬¡ À√◊Õ ‡§√◊ËÕß™à«¬æŸ¥ ´÷Ëß§≥–ºŸâ«‘®—¬®–‰¥â∑”°“√»÷°…“

µàÕ„πÕπ“§µ

 √ÿª

®“°°“√«‘‡§√“–Àå‡ ’¬ß¢ÕßÕ“ “ ¡—§√™“«‰∑¬∑’Ë‰¡à¡’

§«“¡æ‘°“√„π™àÕßª“°®”π«π 67 §π ‚¥¬°“√„ÀâÕÕ°‡ ’¬ß √–

5 ‡ ’¬ß‰¥â·°à [a], [i], [u], [e], ·≈– [o] ·≈â««‘‡§√“–Àå§à“

 Ÿß ÿ¥·≈–µË” ÿ¥¢Õß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–∑’Ë 2 ‚¥¬æ∫«à“

§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈– 2 ¡’§à“ Ÿß ÿ¥Õ¬Ÿà∑’Ë‡ ’¬ß [a] ·≈– [i]

·≈–¡’§à“µË” ÿ¥Õ¬Ÿà∑’Ë‡ ’¬ß [u] ·≈– [o] µ“¡≈”¥—∫  “¡“√∂

§”π«≥§à“™à«ß°«â“ß∑’Ë ÿ¥√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 1 ·≈–

√–À«à“ß§«“¡∂’Ë —ËπæâÕß∑’Ë 2 ´÷Ëß¡’§à“‡∑à“°—∫ 423.23 ‡Œ‘√å∑´å

·≈– 1096.18 ‡Œ‘√å∑´å µ“¡≈”¥—∫ ‚¥¬§à“∑’Ë‰¥âÕ“®π”‰ª‡ªìπ

‡°≥±å‡æ◊ËÕ„™â«‘‡§√“–Àå‡ ’¬ß¢ÕßºŸâªÉ«¬‰∑¬∑’Ë∂Ÿ°µ—¥¢“°√√‰°√∫π

À√◊Õ∂Ÿ°µ—¥≈‘ÈπÕÕ° ‡¡◊ËÕºŸâªÉ«¬‡À≈à“π—Èπ‰¥â√—∫°“√∫Ÿ√≥–¥â«¬

Õ«—¬«–‡∑’¬¡„π™àÕßª“°



285« ∑—πµ ®ÿÃ“œ 2550;30:279-86 π‘¬¡ ∏”√ß§åÕπ—πµå °ÿ≈ ·≈–§≥–

‡Õ° “√Õâ“ßÕ‘ß

1. Stevens KN. Acoustic phonetics. Massachusetts:

MIT Press, 2000:1-2.

2. Wells JC, Colson G. Practical phonetics. New York:

Pitman Publishing, 1971:13-4.

3. Ladefoged P. A course in phonetics. 5th ed.

Boston: Thomson Wadsworth, 2006:43.

4. Dale PS. Language development: structure and

function. New York: Holt, Rinehart and Winston,

1976:161-7.

5. Pound E. Let /s / be your guide. J Prosthet Dent.

1977;38:482-9.

6. Riley C. Treatment obturators for edentulous

patients. J Prosthet Dent. 1970;24:312-9.

7. Kipfmueller LJ, Lang BR. Presurgical maxillary

prosthesis: an analysis of speech intelligibility.

J Prosthet Dent. 1972;28:620-5.

8. Hufnagle J, Pullon P, Hufnagle K. Speech

considerations in oral surgery. Part II. Speech

characteristics of patients following surgery for oral

malignancies. Oral Surg Oral Med Oral Pathol.

1978;46:354-61.

9. Tobey EA, Lincks J. Acoustic analysis of speech

changes after maxillectomy and prosthodontic

management. J Prosthet Dent. 1989;62:449-55.

10. Yoshida H, Michi K, Ohsawa T. Prosthetic

treatment for speech disorder due to surgically

acquired maxillary defects. J Oral Rehabil.

1990;17:565-71.

11. Rosenthal LE, Boyer R, Lane JV, Lane SL.

Rehabilitation after partial glossectomy. J Prosthet

Dent. 1960;10:270-7.

12. McKinstry RE, Aramany MA, Beery QC, Sansone

F. Speech considerations in prosthodontic

rehabilitation of the glossectomy patient. J Prosthet

Dent. 1985;53:384-7.

13. Chuanjun C, Zhiyuan Z, Shaopu G, Xinquan J,

Zhihong Z. Speech after partial glossectomy: a

comparison between reconstruction and

nonreconstruction patients. J Oral Maxillofac Surg.

2002;60:404-7

14. Majid AA, Weinberg B, Chalian VA. Speech

intelligibility following prosthetic obturation of

surgically acquired maxillary defects. J Prosthet

Dent. 1974;32:87-96.

15. Oral K, Aramany MA, McWilliams BJ. Speech

intelligibility with the buccal flange obturator.

J Prosthet Dent. 1979;41:323-8.

16. Umino S, Masuda G, Ono S, Fujita K. Speech

intelligibility following maxillectomy with and

without a prosthesis: an analysis of 54 cases. J Oral

Rehabil. 1998;25:153-8.

17. Sumita YI, Ozawa S, Mukohyama H, Ueno T,

Ohyama T, Taniguchi H. Digital acoustic analysis

of five vowels in maxillectomy patients. J Oral

Rehabil. 2002;29:649-56.

18. Bennett S. Vowel formant frequency characteristics

of preadolescent males and females. J Acoust Soc

Am. 1981;69:231-8.

19. Klatt DH, Klatt LC. Analysis, synthesis, and

perception of voice quality variations among

female and male talkers. J Acoust Soc Am.

1990;87:820-57.

20. Phankosol P, Thamrongananskul N, Kodkeaw P,

Kaewplung O, Sumita Y, Taniguchi H. Acoustic

analysis of speech in Thai normal subjects and

maxillectomy patients. Proceedings of The

International Seminar JSPS-NRCT Core

University Program in Dentistry; 2005 Feb 21-22;

Bangkok, Thailand.



286 CU Dent J. 2007;30:279-86Thamrongananskul N, et al

Sound analysis of five vowels in Thai male

volunteers

Niyom Thamrongananskul D.D.S., Ph.D. (Oral Biology)1

Panarat Kodkeaw D.D.S., Higher Grad. Dip. (Maxillofacial Prosthetics)2

Sorapol Salaphan B.Sc., D.D.S.2

Hisashi Taniguchi D.D.S., Ph.D. (Dental Science)3

Piyawat Phankosol B.Sc., D.D.S., Ph.D. (Dental Science)1

1Department of Prosthodontics, Faculty of Dentistry, Chulalongkorn University
2Department of Prosthodontics, Faculty of Dentistry, Chiang Mai University
3Department of Maxillofacial Prosthodontics, Faculty of Dentistry, Tokyo Medical and Dental University

Abstract

Objective The purpose of this study was to analyze the  first formant frequency (F1) and the

second formant frequency (F2)  then calculated the F1 range and the F2 range of five vowels [a],

[i], [u], [e], and [o]  from  Thai male volunteers who do not have oral defects.

Materials and methods Sound of five vowels [a], [i], [u], [e], and [o] from 67 volunteers from

Chiang Mai and Chulalongkorn University were recorded with digital tape recorder. The five vowel

sounds were analyzed by using Multi-speech 3700 program and Linear Predictive Coding (LPC)

method. The F1 and the F2 were found and then the F1 range and the F2 range were calculated,

respectively.

Results The F1 and the F2 from both groups of volunteers were not statistically significant

difference. When gathering the data of both groups, it was found that the highest value of the F1 and the

F2 were at [a] (706.17 Hz) and [i] (2011.16 Hz), respectively.  The lowest value of the F1 and the F2

were found at [u] (282.94 Hz) and [o] (914.98 Hz), respectively. The F1 range and the F2 range were

423.23 Hz and 1096.18 Hz, respectively.

Conclusion From the F1 and the F2 of five vowels, the F1 range and the F2 range of Thai male

volunteers could be calculated. These values may be used as a standard value for sound analysis of

maxillectomy or glossectomy Thai patients when the intra-oral prostheses are performed.

(CU Dent J. 2007;30:279-86)

Key words: formant frequency; linear predictive coding; multi-speed; sound; vowel sound




