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Abstract
Techniques for locating remote sound has been developed long before historical

era.  Moreover, devices for locating acoustics have been developed in world leader

military units since World War I. This is to increase advantages of gaining remote

enemy information for decision support and operation planning which could lead to

victory of the battle.  Modern remote sound sniffing devices have not been used

commonly in military intelligence.  While very sophisticated and effective devices are

very expensive, those low-cost devices are not sufficient for military demands.  Major

problems of designing such devices are noises from inside electronic circuits,

atmosphere, surrounding sources, as well as sound pipe resonance. This research

investigates various low-cost techniques and technologies in electronic circuits and

sound directing devices to create low-cost prototypes of sound sniffing devices for

military intelligence. Electronic circuits, software and materials for sound directing

devices are available from common market places. Various tests have been

conducted to study effects of sound suppressor materials, types of microphone,

amplifiers, speakers and headphones. Initial experimental results exhibit feasibility of

constructing effective low-cost sound sniffing devices by reducing noises from various

sources including pipe resonance. Sound analyzer software has been utilized in these

experiments as to identify drawbacks and limitations of the prototype designs.

Keywords : Remote sound sniffer, Audio Locator, Intelligence operation, Noise

reduction, Directional microphone
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1. °≈à“«π”
 ∂“π°“√≥å°“√°àÕ°“√√â“¬„π “¡®—ßÀ«—¥

™“¬·¥π¿“§„μâ¬—ß§ß¡’Õ¬ŸàÕ¬à“ßμàÕ‡π◊ËÕß °“√

ªØ‘∫—μ‘°“√∑“ß°“√¢à“«Õ“®‰¡àª√– ∫§«“¡ ”‡√Á®

·≈–‰¡à “¡“√∂À¬ÿ¥¬—Èß°“√≈Õ∫«“ß√–‡∫‘¥‡®â“Àπâ“∑’Ë

·≈–ª√–™“™π∑—Ë«‰ª‰¥â ºŸâªØ‘∫—μ‘°“√¢à“«≈—∫‰¡à

 “¡“√∂‡¢â“øíß°“√ π∑π“∑’ËÕ“®‡ªìπ§«“¡≈—∫

°“√¥—°øíß®“° —≠≠“≥‚∑√»—æ∑å¡’§«“¡®”‡ªìπ

μâÕß∑√“∫‡ªÑ“À¡“¬ °“√¥—°øíß¥â«¬‡§√◊ËÕß¥—°øíß

Õ‘‡≈Á°∑√Õπ‘° å¡’ªí≠À“„π°“√ àß —≠≠“≥«‘∑¬ÿ ·≈–

Õ“¬ÿ°“√„™âß“π¢Õß·∫μ‡μÕ√’Ë √«¡∂÷ß°“√‡¢â“«“ß

Õÿª°√≥å °“√‰¥â¡“´÷Ëß¢à“« “√®“°°“√¥—°øíß√–¬–

‰°≈¡’§«“¡‡ªìπ‰ª‰¥â  —μ«åÀ≈“¬™π‘¥¡’¢’¥§«“¡

 “¡“√∂æ‘‡»…„π°“√‰¥â¬‘π‡ ’¬ß√–¬–‰°≈ ÷́Ëß‡ªìπ

 ‘Ëß∑’Ëæ‘ Ÿ®πå„Àâ‡ÀÁπ«à“§≈◊Ëπ‡ ’¬ß‡¥‘π∑“ß‰ª‰°≈¡“°

·μà¢’¥§«“¡ “¡“√∂„π°“√‰¥â¬‘π¢Õß¡πÿ…¬åÕ“®

‰¡à‡æ’¬ßæÕ °“√‡æ‘Ë¡¢’¥§«“¡ “¡“√∂„π°“√øíß

„Àâ “¡“√∂‰¥â¬‘π„π√–¬–∑’Ë‰°≈¢÷Èπ ·≈–‡≈◊Õ°

∑‘»∑“ß‰¥â®–‡ªìπª√–‚¬™πåμàÕ°“√ªØ‘∫—μ‘°“√¢à“«

·≈–‡æ‘Ë¡§«“¡ª≈Õ¥¿—¬„Àâ°—∫ºŸâÀ“¢à“«¡“°¢÷Èπ

ªØ‘∫—μ‘°“√¢à“«≈—∫¡’§«“¡ ”§—≠·≈–®”‡ªìπμàÕ

°“√μàÕμâ“π°“√°àÕ°“√√â“¬ §«“¡ “¡“√∂„π°“√

øíß‰¥â‰°≈∑”„Àâ∑√“∫§«“¡‡§≈◊ËÕπ‰À«¢ÕßΩÉ“¬

μ√ß¢â“¡‚¥¬‰¡à√Ÿâμ—« πÕ°®“°π—ÈπÕ“®∑”„Àâ∑√“∫

°“√ªØ‘∫—μ‘ ·π«§«“¡§‘¥ À√◊Õ∑—»π§μ‘¢ÕßΩÉ“¬

μ√ß¢â“¡ ¬—ßº≈„Àâ “¡“√∂π”‰ªª√–°Õ∫°“√

æ‘®“√≥“«“ß·ºπ°“√ À√◊ÕªØ‘∫—μ‘°“√®‘μ«‘∑¬“‰¥â

‡ªìπÕ¬à“ß¥’

§«“¡ “¡“√∂„π°“√øíß‡ ’¬ß‰¥â„π√–¬–

‰°≈‡°‘π°«à“°“√‰¥â¬‘πª°μ‘¢Õß¡πÿ…¬åπ—Èπ “¡“√∂

∑”‰¥â¥â«¬‡∑§π‘§ßà“¬Ê ´÷Ëß¬—ß§ß„™â‰¥â§◊Õ °“√„™â

¡◊Õ™à«¬ªÑÕßÀŸ„Àâ “¡“√∂‰¥â¬‘π‡ ’¬ß∑’Ë™—¥‡®π¢÷Èπ

°“√·π∫ÀŸ°—∫æ◊Èπ¥‘π‡æ◊ËÕøíß‡ ’¬ßΩï‡∑â“¡â“¢Õß

Õ‘π‡¥’¬π·¥ß‡ªìπÕ’°μ—«Õ¬à“ßÀπ÷Ëß¢Õß°“√øíß‡ ’¬ß

√–¬–‰°≈‡æ◊ËÕ™à«ß™‘ß§«“¡‰¥â‡ª√’¬∫„π°“√¥”‡π‘π

°≈¬ÿ∑∏å „π ¡—¬ ß§√“¡‚≈°§√—Èß∑’Ë 1 °Õß∑—æ¢Õß

ª√–‡∑»¡À“Õ”π“®μà“ßÊ ‰¥â √â“ß‡§√◊ËÕß¥—°øíß

‡ ’¬ß√–¬–‰°≈ (Acoustic Locator) [1] ‡æ◊ËÕ

¥—°øíß°“√ ◊ËÕ “√¥â«¬‡ ’¬ß À√◊Õ°“√‡§≈◊ËÕπ‰À«

¢Õß¬“πæ“Àπ–¢ÕßΩÉ“¬μ√ß¢â“¡ ‡æ◊ËÕ™‘ß§«“¡‰¥â

‡ª√’¬∫„π°“√‰¥â¢âÕ¡Ÿ≈¢à“« “√ „π°“√ π—∫ πÿπ

°“√μ—¥ ‘π„®·≈–°“√«“ß·ºπ∑’Ë®– “¡“√∂π”‰ª

 Ÿà™—¬™π–μàÕ¢â“»÷°‰¥â

∂÷ß·¡â«à“‡∑§‚π‚≈¬’°“√¥—°øíß‡ ’¬ß‰¥âæ—≤π“

¢÷Èπ¡“‡ªìπ≈”¥—∫  °“√„™âÕÿª°√≥å¥—°øíß‡ ’¬ß√–¬–

‰°≈¬—ß¡‘‰¥â∂Ÿ°π”¡“„™âÕ¬à“ß®√‘ß®—ß„π°“√ªØ‘∫—μ‘

°“√¢à“« ∑—Èßπ’È‡π◊ËÕß®“°Õÿª°√≥å∑’Ë„™âß“π‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æπ—Èπ¡’√“§“ Ÿß  à«πÕÿª°√≥å∑’Ë¡’√“§“

∂Ÿ°°Á‰¡à¡’ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕμàÕ°“√„™âß“π

πÕ°®“°π—Èπ°“√ÕÕ°·∫∫¬—ß¡‘‰¥â§”π÷ß∂÷ß§«“¡

§ß∑πμàÕ ¿“æ°“√„™âß“π„π π“¡ √«¡∂÷ß°“√

ª√–À¬—¥æ≈—ßß“π·≈–°“√π”æ“‰¥â –¥«°  ‡§√◊ËÕß

¥—°øíß‡ ’¬ß‚¥¬∑—Ë«‰ª·∫àßÕÕ°‡ªìπ ’Ë°≈ÿà¡À≈—°§◊Õ

·∫∫„™â®“πæ“√“‚∫≈‘°‡æ◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢Õß

 —≠≠“≥‡ ’¬ß¡“¬—ß®ÿ¥‚ø°—  ·∫∫„™â∑àÕπ”‡ ’¬ß

√à«¡°—∫‰¡‚§√‚øπ‰«‡ ’¬ß ·∫∫„™â· ß‡≈‡´Õ√å√à«¡

°—∫´Õø∑å·«√å ·≈–·∫∫«“ß‰¡‚§√‚øπ‰«â„°≈â‡ªÑ“-

À¡“¬√à«¡°—∫Õÿª°√≥å àß —≠≠“≥«‘∑¬ÿ¡“¬—ßºŸâ√—∫

ªí≠À“ ”§—≠¢Õß°“√ÕÕ°·∫∫√–∫∫π’È§◊Õ  —≠≠“≥

√∫°«π∑’Ë ‡°‘¥®“°§≈◊Ëπμà“ßÊ ∑—È ß„π«ß®√

Õ‘‡≈Á°∑√Õπ‘° å‡Õß·≈–„π∫√√¬“°“»´÷Ëß‡ªìπ ◊ËÕπ”

 —≠≠“≥‡ ’¬ß¡“¬—ßÕÿª°√≥å√—∫‡ ’¬ß§◊Õ‰¡‚§√‚øπ

 —≠≠“≥√∫°«πª√–‡¿∑Õ◊Ëπ ‰¥â·°à  —≠≠“≥

√∫°«πæ◊ÈπÀ≈—ßÀ√◊Õ background noise  —≠≠“≥

√∫°«π∑’Ë‡°‘¥®“° pipe resonance „π∑àÕπ”

‡ ’¬ß ·≈– —≠≠“≥‡ ’¬ß√Õ∫¢â“ßºŸâ¥—°øíß´÷Ëß‡ªìπ

‡ ’¬ß∑’Ë‰¡àæ÷ßª√– ß§å

®“°ªí≠À“∑’Ë°≈à“«¢â“ßμâπ ‚§√ß°“√«‘®—¬π’È

π”‡ πÕ°“√ÕÕ°·∫∫·≈–º≈°“√∑¥ Õ∫‡∫◊ÈÕßμâπ

¢Õßμâπ·∫∫‡§√◊ËÕß¥—°øíß§≈◊Ëπ§«“¡∂’Ë‡ ’¬ß„πÕ“°“»
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‚¥¬„™â«ß®√·≈–Õÿª°√≥åÕ‘‡≈Á°∑√Õπ‘° å∑’Ë “¡“√∂

À“‰¥âμ“¡∑âÕßμ≈“¥ ∑”ß“π√à«¡°—∫Õÿª°√≥å

∫—ß§—∫∑‘»∑“ß¢Õß‡ ’¬ß∑’ËÀ“‰¥â®“°√â“πÕÿª°√≥å

°àÕ √â“ß∑—Ë«‰ª °“√§âπ§«â“‡∑§π‘§°“√ √â“ß√–∫∫

øíß‡ ’¬ß√–¬–‰°≈ »÷°…“°“√ÕÕ°·∫∫√–∫∫°√Õß

‡ ’¬ßÀ√◊Õ —≠≠“≥√∫°«π¥â«¬«ß®√Õ‘‡≈Á°∑√Õπ‘° å

·≈–´Õø∑å·«√å  „π à«π¢Õß°“√∑¥ Õ∫

ª√– ‘∑∏‘¿“æ ¡’°“√∑¥ Õ∫º≈°√–∑∫¢Õß°“√

ÕÕ°·∫∫Õÿª°√≥å„π√Ÿª·∫∫μà“ßÊ º≈°√–∑∫

¢Õß°“√‡≈◊Õ°„™â«— ¥ÿ´—∫‡ ’¬ß ‰¡‚§√‚øπ «ß®√

¢¬“¬‡ ’¬ß ≈”‚æß ÀŸøíß ‚¥¬°“√∑¥≈Õß„π¢—Èπ

μâπ‰¥â √â“ßμâπ·∫∫‡§√◊ËÕß¥—°øíß‡ ’¬ßÕ¬à“ßßà“¬ ·≈–

∑’Ë¡’√“§“∂Ÿ°  “¡“√∂≈¥ —≠≠“≥√∫°«π®“° pipe

resonance ‰¥â ¡’°“√∑¥ Õ∫¢âÕ¡Ÿ≈∑“ß‡∑§π‘§

‡∫◊ÈÕßμâπ „™â´Õø∑å·«√å«‘‡§√“–Àå‡ ’¬ß™à«¬„π°“√

§âπÀ“√Ÿª·∫∫¢Õß‡ ’¬ß∑’ËμâÕß°“√ ·≈–°“√°”®—¥

 —≠≠“≥√∫°«π¥â«¬‡∑§π‘§μà“ßÊ

2. ∑ƒ…Æ’æ◊Èπ∞“π·≈–ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß
∑ƒ…Æ’æ◊Èπ∞“π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ÕÕ°·∫∫

‡§√◊ËÕß¥—°øíß‡ ’¬ß√–¬–‰°≈ ‰¥â·°à ∑ƒ…Æ’∑“ß

«‘∑¬“»“ μ√å¢Õß§≈◊Ëπ‡ ’¬ß·≈–°“√‰¥â¬‘π °“√«—¥

√–¥—∫§«“¡¥—ß¢Õß —≠≠“≥‡ ’¬ß °“√‡°‘¥‡√‚´·ππ ǻ

„π∑àÕπ”‡ ’¬ß °“√‡≈◊Õ°√—∫‡©æ“–∑‘»∑“ß¢Õß

§≈◊Ëπ‡ ’¬ß∑’ËμâÕß°“√ ‡ªìπμâπ √“¬≈–‡Õ’¬¥‡æ‘Ë¡‡μ‘¡

 “¡“√∂»÷°…“‰¥â®“° [11][12][13][14] ‡π◊ËÕß®“°

æ◊Èπ∑’Ë¢Õß‡Õ° “√π’È¡’®”°—¥‡°‘π∑’Ë®–°≈à“«‰¥â∑—ÈßÀ¡¥

®÷ß¢Õ°≈à“«‡©æ“–∫“ßÀ—«¢âÕ∑’Ë®”‡ªìπ¥—ßπ’È

2.1 ∑ƒ…Æ’æ◊Èπ∞“π‡°’Ë¬«°—∫‰¡‚§√‚øπ

‰¡‚§√‚øπ ”À√—∫°“√¥—°øíß‡ ’¬ß√–¬–‰°≈

„π∑‘»∑“ß§«∫§ÿ¡·∫àß‡ªìπ 4 ≈—°…≥–„À≠à [2] §◊Õ

·∫∫„™â®“π –∑âÕπæ“√“‚∫≈‘°, ·∫∫ Flat Direct,

·∫∫ Running Wave, ·≈–·∫∫ Gradient ‡ªìπμâπ

„π∑’Ëπ’È®–¢Õ°≈à“«‡©æ“–‰¡‚§√‚øπ·∫∫ Running

Wave ‰¡‚§√‚øπ·∫∫π’È√—∫§≈◊Ëπ‡ ’¬ß∑’Ë‰¡à®”‡ªìπ

μâÕßμ—Èß©“° ·μà®–√—∫μ“¡∑‘»∑“ß¢Õß§≈◊Ëπ ¥—ß

· ¥ß„π√Ÿª∑’Ë 1  à«πª√–°Õ∫ ”§—≠§◊Õ ‡«ø‰°¥å

¢π“¥ 10 - 30 ´¡. ∑’Ë¡’™àÕßæ‘‡»…Õ¬Ÿàμ≈Õ¥·π«

¢Õß‡«ø‰°¥å ´÷Ëß‡ªìπ°“√∫«°§≈◊Ëπ‡ ’¬ß∑’Ë¡’‡ø 

‡¥’¬«°—π ·μà∂â“‡ªìπ‡ø ∑’Ë‰¡àμ√ß°—π®–∑”„Àâ Ÿ≠‡ ’¬

æ≈—ßß“π‡ ’¬ßπ—Èπ  àßº≈„Àâ§≈◊Ëπ‡ ’¬ß∑’Ë¡“®“°¥â“π

Àπâ“‰¥â√—∫°“√∫«°‡æ‘Ë¡§«“¡·√ß¢Õß —≠≠“≥

¡“°°«à“∑“ß¥â“πÕ◊Ëπ

√Ÿª∑’Ë 1 ‰¡‚§√‚øπ·∫∫„™â°“√¥—° Running

Wave ´÷Ëß„™â„π‰¡‚§√‚øπ·∫∫ Shot-

gun (¿“æ®“° [2])

§«“¡¬“«¢Õß∑àÕ¡’μ—Èß·μà 15 ¡¡. ∂÷ß 1 ¡.

¢π“¥∑’Ë¬“«¢÷Èπ∑”„Àâ‰¡‚§√‚øπ¡’ª√– ‘∑∏‘¿“æ„π

°“√√—∫®“°∑‘»∑“ß¢â“ßÀπâ“‰¥â¡“°¢÷Èπ π—Ëπ§◊Õ§≈◊Ëπ

‡ ’¬ß„π‡ø ‡¥’¬«°—π¡’¡“°¢÷Èπ ≈—°…≥–¢Õß™àÕß

®–·μ°μà“ß°—π‰ªμ“¡°“√ÕÕ°·∫∫ √Ÿª·∫∫¢Õß

°“√ÕÕ°·∫∫≈—°…≥–π’È„™â„π‰¡‚§√‚øπª√–‡¿∑

Shotgun [2]

2.2 ∑ƒ…Æ’‡°’Ë¬«°—∫°“√§”π«≥√–¬–°“√

‰¥â¬‘π

°“√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß‰¡‚§√‚øπ

∫—ß§—∫∑‘» “¡“√∂∑”‰¥â¥â«¬°“√‡ª√’¬∫‡∑’¬∫

√–¬–ª√– ‘∑∏‘º≈ R (√–¬–∑’Ë “¡“√∂‰¥â¬‘π√Ÿâ‡√◊ËÕß)

‚¥¬∑”°“√«—¥º≈¿“¬„μâ ¿“æ·«¥≈âÕ¡‡¥’¬«°—π

√–¬– R ¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬ 3 Õ¬à“ß§◊Õ 1) SNR

(Signal-to-Noise Ratio), 2) Ss (Spectral Speech
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Level) ·≈– 3) Sn (Spectral Acoustic Noise

Level) ‚¥¬∑’Ë

SNR = Ss - Sn - 20lgR + G -Sp (1)

‚¥¬ G §◊Õ§à“ —¡ª√– ‘∑∏‘Ï∑‘»∑“ß¢Õß

‰¡‚§√‚øπ (dB), Sp §◊Õ Sensitivity threshold

¢Õß‰¡‚§√‚øπ (dB)

§à“ —¡ª√– ‘∑∏‘Ï G  “¡“√∂§”π«≥‰¥â®“°

 ¡°“√

(2)

‚¥¬∑’Ë Q §◊Õ¡ÿ¡¢Õß§≈◊Ëπ     §◊Õ¡ÿ¡Àπà«¬

‡ªìπ‚æ≈“√å §à“¢Õß       §”π«≥‰¥â®“°

 ¡°“√

     (3)

L §◊Õ§«“¡¬“«¢Õß‡«ø‰°¥å, l §◊Õ§«“¡¬“«

§≈◊Ëπ‡ ’¬ß ‡¡◊ËÕ L = l ®–‰¥â G  ”À√—∫

‰¡‚§√‚øπ·∫∫ Running wave «à“

G = 4L/l (4)

 à«π§à“ G ¢Õß‰¡‚§√‚øπ·∫∫ Flat ®–¡’§à“

G = 4p (S/2l) (5)

‚¥¬∑’Ë S §◊Õæ◊Èπ∑’Ë ”À√—∫ aperture area

·≈– 1 §◊Õ§«“¡¬“«§≈◊Ëπ¢Õß‡ ’¬ß  à«π§à“ G

 ”À√—∫‰¡‚§√‚øπ·∫∫ Gradient §◊Õ

G = n (n + 1) (6)

‚¥¬∑’Ë n §◊Õ order ¢Õß‰¡‚§√‚øπ ®“°

π—Èπ‡¡◊ËÕ∑√“∫§à“¢Õß G ·≈â«°Á “¡“√∂À“§à“¢Õß

SNR ‰¥â Õ¬à“ß‰√°Áμ“¡ ‚¥¬∑—Ë«‰ª·≈â«°“√

§”π«≥‡™àππ’È¡—°„Àâº≈‰¡àμ√ß°—∫¢âÕ¡Ÿ≈∑’Ë‰¥â  „π

∑“ßªØ‘∫—μ‘·≈â«§«√„™â°“√§”π«≥§à“ —¡æ—∑∏å¢Õß

√–¬–∑“ß·∫∫ non absolute values ´÷Ëß®–

∑”„Àâ°“√‡ª√’¬∫‡∑’¬∫„°≈â‡§’¬ß°—∫°“√‰¥â¬‘π¢Õß

¡πÿ…¬å ‚¥¬§”π«≥§à“ R ‰¥â¥—ßπ’È

R = R0 • 10 • 0.05 • (G-G0)-0.005 • ΔSp (7)

‚¥¬∑’Ë R0 §◊Õ √–¬–°“√‰¥â¬‘π¢Õß¡πÿ…¬å, R

§◊Õ√–¬–°“√‰¥â¬‘π‡¡◊ËÕ„™â‰¡‚§√‚øπ, G0 §◊Õ§à“

 —¡ª√– ‘∑∏‘Ï¢Õß∑‘»∑“ß°“√‰¥â¬‘π¢ÕßÀŸ, ·≈– ΔSp

§◊Õ §«“¡·μ°μà“ß¢Õß sensitivity √–À«à“ß°“√

‰¥â¬‘π¢ÕßÀŸ°—∫‰¡‚§√‚øπ

√Ÿª∑’Ë 2 °√“ø· ¥ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß R/R0

∫π·°π G [21]

√Ÿª∑’Ë 2 · ¥ß°√“ø¢Õß ¡°“√ (7) ´÷Ëß„™â

„π°“√§”π«≥À“√–¬–ª√– ‘∑∏‘º≈¢Õß‰¡‚§√‚øπ

®–‡ÀÁπ‰¥â«à“‡¡◊ËÕ G = 15 dB (´÷Ëß‡ªìπ§à“ ”À√—∫

‰¡‚§√‚øπ∑’Ë¥’) ·≈â«√–¬–®–ª√–¡“≥ 3 ‡∑à“¢Õß

°“√‰¥â¬‘π¢ÕßÀŸ (∑’Ë G = 5) „π∑“ßªØ‘∫—μ‘·≈â« „π

‡¢μμ—«‡¡◊Õß∑’Ë¡’‡ ’¬ß —≠≠“≥√∫°«πÀŸ¡πÿ…¬å®–



Journal of the Faculty Senate, CRMA, Vol. 6 (2008) 85

 “¡“√∂‰¥â¬‘π‡ ’¬ß§πæŸ¥∑’Ë√–¬–ª√–¡“≥ 2 - 4 ¡.

·≈–‡¡◊ËÕ„™â‰¡‚§√‚øπ∫—ß§—∫∑‘»®– “¡“√∂‰¥â¬‘π

®“°√–¬– 6 - 12 ¡. ·≈–„π‡¢μπÕ°μ—«‡¡◊Õß∑’Ë

 —≠≠“≥√∫°«πμË”·≈â« ÀŸ¡πÿ…¬å “¡“√∂‰¥â¬‘π

‡ ’¬ß§π π∑π“∂÷ß√–¬– 10 ¡. „π¢≥–∑’Ë

‰¡‚§√‚øπ∫—ß§—∫∑‘»®–‰¥â√–¬–¡“°°«à“ 30 ¡.

ª√– ‘∑∏‘¿“æ°“√‰¥â¬‘π “¡“√∂‡æ‘Ë¡¢÷Èπ‰¥â®“°

°“√„™âμ—«°√Õß·∫∫ digital multichannel À√◊Õ

„™â‡´π‡´Õ√å∑’Ë¡’ sensitivity  Ÿß¢÷ÈπÀ√◊Õ„™â¢π“¥

¢Õß à«π¥—°øíß„À≠à¢÷Èπ ÷́ËßÕ“®∑”„Àâ threshold ∂÷ß

-15 dB ®–‡ÀÁπ‰¥â«à“°“√„™â‰¡‚§√‚øπ∫—ß§—∫∑‘»„Àâ

 “¡“√∂øíß‡ ’¬ß‰¥â„π√–¬– 100 - 200 ¡. π—Èπ

‡ªìπ‰ª‰¥â¬“° ‰¡‚§√‚øπ∫—ß§—∫∑‘»‡™‘ßæ“≥‘™¬å

 “¡“√∂øíß‡ ’¬ß π∑π“ (∑’Ë 76 dB) ‰¥â√–¬–

ª√–¡“≥ 50 ¡. [2]

2.3 ß“π«‘®—¬·≈–°“√æ—≤π“∑’Ë‡°’Ë¬«¢âÕß

§«“¡æ¬“¬“¡„π°“√øíß‡ ’¬ßμà“ßÊ „Àâ‰¥â

‰°≈¢Õß°Õß∑—æª√–‡∑»¡À“Õ”π“®¡’¡“μ—Èß·μà

 ¡—¬ ß§√“¡‚≈°§√—Èß∑’Ë 1 √Ÿª∑’Ë 3 · ¥ß ‘Ëß

ª√–¥‘…∞å∑’Ë‡√’¬°«à“ Acoustic Locator (AL) · ¥ß

„Àâ‡ÀÁπ∂÷ß§«“¡ ”§—≠¢Õß°“√‰¥â¬‘π√–¬–‰°≈ ´÷Ëß

®– àßº≈μàÕ™—¬™π–¢Õß ß§√“¡

√Ÿª∑’Ë 4 · ¥ß‡§√◊ËÕß AL ¢Õß°Õß∑—æ

Ω√—Ëß‡» ªï §.». 1930 [1] ¢π“¥¢Õß AL ¡—°¡’

¢π“¥„À≠à  à«π„À≠à®–μâÕßª√–®”∑’Ëμ—Èß∑’Ëª≈Õ¥¿—¬

√Ÿª∑’Ë 5 · ¥ß°“√ªØ‘∫—μ‘°“√¢Õß∑À“√°Õß∑—æ

‡¬Õ√¡—π „π §.». 1940 ·≈– AL ¢Õß°Õß∑—æ

 À√—∞ „π §.». 1943 ‡§√◊ËÕß AL ¢π“¥„À≠à

 “¡“√∂√—∫§≈◊Ëπ‡ ’¬ß®“°√–¬–‰°≈‰¥â ª√–¡“≥ 2-

5 °¡. [1] ‚¥¬°“√ √â“ß°“√ÕÕ°·∫∫¡’≈—°…≥–

§≈â“¬ Ê °—π §◊Õ ‡ªìπ°√«¬‡ ’¬ß§≈â“¬ª≈“¬¢Õß

·μ√ ®“°π—Èππ”‡ ’¬ß‰ª√«¡°—π¥â«¬∑àÕ‡™‘ß°≈ À√◊Õ

«ß®√Õ‘‡≈Á°∑√Õπ‘° å ¢π“¥¢Õß°√«¬√—∫‡ ’¬ß·≈–

®”π«π™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ·≈– sensitivity ¢Õß

°“√‰¥â¬‘π‡ªìπÕ¬à“ß¡“° AL ¢π“¥„À≠à∂Ÿ° √â“ß

¢÷Èπ¥â«¬§Õπ°√’μ ¡’≈—°…≥–§≈â“¬‡¢◊ËÕπ§Õπ°√’μ

√Ÿªæ“√“‚∫≈à“ ‡æ◊ËÕ√«¡ —≠≠“≥‡ ’¬ß

√Ÿª∑’Ë 3 §«“¡æ¬“¬“¡„π°“√‡æ‘Ë¡√–¬–°“√‰¥â¬‘π

(´â“¬) ·≈–‡§√◊ËÕß Acoustic Locator

‰¡à∑√“∫ —≠™“μ‘ (¢«“)

√Ÿª∑’Ë 4 ‡§√◊ËÕß Acoustic Locator ¢Õß°Õß∑—æ

Ω√—Ëß‡» ªï §.». 1930
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√Ÿª∑’Ë 5 ‡§√◊ËÕß Acoustic Locator ¢Õß°Õß∑—æ

‡¬Õ√¡—πª√–¡“≥ §.». 1940 ( ấ“¬) ·≈–

¢Õß°Õß∑—æ À√—∞œ §.». 1943 (¢«“)

2.4 Õÿª°√≥å∑’Ë¡’®”Àπà“¬‡™‘ßæ“≥‘™¬å·≈–

 ‘∑∏‘∫—μ√

Õÿª°√≥å¥—°øíß‡ ’¬ß·∫∫§«∫§ÿ¡∑‘»∑“ß„π

¬ÿ§ªí®®ÿ∫—π¡—°„™â√Ÿª·∫∫¢Õß‰¡‚§√‚øπæ‘‡»…∑’Ë

‡√’¬°«à“ Shotgun ¥—ß· ¥ß„π√Ÿª∑’Ë 6 ‰¡‚§√‚øπ

·∫∫ Shotgun ¡—°„™â‡∑§π‘§°“√¥—° Running

Wave ¥â«¬°“√ √â“ß™àÕß¥—°‡ ’¬ßμ“¡‡ø  ÷́Ëß

Õÿª°√≥å™—Èπ¥’∑’Ë„™â„πÕÿμ “À°√√¡∂à“¬¿“æ¬πμ√å

À√◊Õ¿“æ°’Ã“¡—°¡’√“§“·æß‡°‘π°«à“∑’ËÀπà«¬∑À“√

¢π“¥‡≈Á°®– “¡“√∂®—¥À“‰¥â

√Ÿª∑’Ë 7 °“√ª√–¬ÿ°μå„™â®“πæ“√“‚∫≈‘°‚ø°— ‡ ’¬ß

μ“¡∑‘»∑“ß∑’ËμâÕß°“√

μ—«Õ¬à“ß√“¬≈–‡Õ’¬¥¢Õß ‘∑∏‘∫—μ√∑’Ë‡°’Ë¬«¢âÕß

°—∫°“√ÕÕ°·∫∫‰¡‚§√‚øπ§«∫§ÿ¡∑‘»∑“ß‡ ’¬ß

 “¡“√∂¥Ÿ‰¥â®“° [5][6][7][8][9] ‚¥¬∑—Ë«‰ª·≈â«

‡ªìπ°“√ÕÕ°·∫∫‰¡‚§√‚øπ·∫∫ Shotgun ∑’Ë∑”°“√

√«¡ —≠≠“≥·∫∫ Running Wave ∑’ËÕ¬Ÿà„π‡ø 

‡¥’¬«°—π‡æ◊ËÕ„Àâ “¡“√∂¥—°øíß‡ ’¬ß„π∑‘»∑“ß∑’Ë

‰¡‚§√‚øπ™’È‰ª‰¥â

2.5 ´Õø∑å·«√å™à«¬«‘‡§√“–Àå —≠≠“≥‡ ’¬ß

„π°“√∑¥≈Õß¢Õßß“π«‘®—¬π’È„™â´Õø∑å·«√å

«‘‡§√“–Àå‡ ’¬ß Goldwave[3] ´÷Ëß¡’ª√– ‘∑∏‘¿“æ

„π°“√«‘‡§√“–Àå °“√°”®—¥ —≠≠“≥√∫°«π °“√

‡≈◊Õ°§«“¡∂’Ë∑’ËμâÕß°“√ √«¡∂÷ß·∫∫¢Õß‰ø≈å‡ ’¬ß

∑’ËμâÕß°“√∫—π∑÷° πÕ°‡Àπ◊Õ®“°‚ª√·°√¡ ”‡√Á®√Ÿª

¥—ß°≈à“« ‰≈∫√“√’Ë¢Õß°“√«‘‡§√“–Àå‡ ’¬ß “¡“√∂„™â

Open Source Audio Library Project [4] ‡æ◊ËÕ

 √â“ß‚ª√·°√¡ª√–¬ÿ°μå‡©æ“–ß“π‰¥â‡™àπ°—π

√Ÿª∑’Ë 6 ‰¡‚§√‚øπ·∫∫ Shotgun ´÷Ëß„™â√—∫øíß

‡ ’¬ßμ“¡∑‘»∑“ß∑’Ë™’È·≈–„™â√à«¡°—∫°≈âÕß

«‘¥’‚Õ

√Ÿª∑’Ë 7 · ¥ß°“√ª√–¬ÿ°μå„™â®“π‚ø°— ‡ ’¬ß

·∫∫æ“√“‚∫≈‘°„π°“√øíß‡ ’¬ßπ—°°’Ã“„π π“¡

·¢àßøÿμ∫Õ≈ ÷́Ëß “¡“√∂§«∫§ÿ¡∑‘»∑“ß¢Õß‡ ’¬ß

‰¥â ª√– ‘∑∏‘¿“æ¢Õß°“√„™âß“πÕ¬Ÿà„π¢—Èπ¥’·μà¡’

ªí≠À“‡√◊ËÕß°“√æ°æ“‰ª„πæ◊Èπ∑’Ë¿“§ π“¡∑’Ë®”°—¥
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3. °“√ÕÕ°·∫∫‡§√◊ËÕß¥—°øíß‡ ’¬ß√–¬–‰°≈
°“√ÕÕ°·∫∫‡§√◊ËÕß¥—°øíß‡ ’¬ß√–¬–‰°≈

 ”À√—∫ªØ‘∫—μ‘°“√¢à“«Õ¬Ÿà∫πæ◊Èπ∞“π¢Õß°“√ √â“ß

Õÿª°√≥å∑’Ë¡’√“§“∂Ÿ°·μà¡’ª√– ‘∑∏‘¿“æ„π°“√

∑”ß“π‡∑’¬∫‡∑à“À√◊Õ¥’°«à“Õÿª°√≥å ”‡√Á®√Ÿª∑’Ë¡’„™â

„π‡™‘ßæ“≥‘™¬å  “¡“√∂æ°æ“‰¥â –¥«° ·≈–„™â

æ≈—ßß“π®“°·∫μ‡μÕ√’Ë

3.1 °“√ÕÕ°·∫∫μâπ·∫∫

√Ÿª·∫∫‡™‘ßÀ≈—°°“√¢Õß°“√ÕÕ°·∫∫‡§√◊ËÕß

¥—°øíß‡ ’¬ß√–¬–‰°≈· ¥ß„π√Ÿª∑’Ë 8  —≠≠“≥

‡ ’¬ß∑’Ë®–‡¢â“¡“¬—ß‰¡‚§√‚øπ®–¡’‡ ’¬ßμ“¡∑‘»∑’Ë

μâÕß°“√√«¡°—∫‡ ’¬ß√∫°«π ºà“πÕÿª°√≥å∫—ß§—∫∑‘»

´÷ËßÕ“®‡ªìπ∑àÕπ”‡ ’¬ß∑’Ë¥—° Running Waves À√◊Õ

‡ªìπ®“πæ“√“‚∫≈‘° ®“°π—Èπ —≠≠“≥‡ ’¬ß®–√—∫

‰¥â¥â«¬‰¡‚§√‚øπ ´÷Ëß®–‰¥â —≠≠“≥‡ ’¬ß®“°√Õ∫

¢â“ß¢ÕßºŸâ¥—°øíß¥â«¬ ®“°π—Èπºà“π«ß®√°√Õß À√◊Õ

‰¡à°Á‰¥â¡“‡¢â“«ß®√¢¬“¬‡ ’¬ß·≈â«∂Ÿ° àß‰ª¬—ß

≈”‚æßÀ√◊ÕÀŸøíß ´÷Ëß„π°“√«‘‡§√“–Àå —≠≠“≥‡ ’¬ß

 “¡“√∂ à ß ‡¢â “‰ª«‘ ‡§√“–Àå¥â «¬´Õø∑å·«√å

«‘‡§√“–Àå‡ ’¬ßμàÕ‰ª

μ“√“ß∑’Ë  1 · ¥ß√“¬≈–‡Õ’¬¥¢Õß

‰¡‚§√‚øπ∑’Ë„™â„π°“√∑¥≈Õß ´÷Ëß·∫àß‡ªìπ 3 ·∫∫

§◊Õ A, B ·≈– C ‚¥¬∑—Èß “¡·∫∫‡ªìπ‰¡‚§√‚øπ

·∫∫§Õπ‡¥π‡´Õ√å §≈–·∫∫∑’Ë‰¡à¡’√“¬≈–‡Õ’¬¥

¢Õß∫√‘…—∑ºŸâº≈‘μ ·∫∫¡’√“¬™◊ËÕºŸâº≈‘μ ·≈–·∫∫

Shotgun ´÷Ëß‡ªìπ‰¡‚§√‚øπ ”‡√Á®√Ÿª„™â„π°“√

‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß°“√√—∫øíß‡ ’¬ß

μ“√“ß∑’Ë 1 √“¬≈–‡Õ’¬¥¢Õß‰¡‚§√‚øπ∑’Ë„™â„π

°“√∑¥≈Õß

√Ÿª∑’Ë 8 ‚§√ß √â“ß‡™‘ßÀ≈—°°“√¢Õß°“√ÕÕ°·∫∫

‡§√◊ËÕß¥—°øíß‡ ’¬ß√–¬–‰°≈·≈–√–∫∫

«‘‡§√“–Àå —≠≠“≥‡ ’¬ß¥â«¬´Õø∑å·«√å

·∫∫ √“¬≈–‡Õ’¬¥ ¢π“¥ À¡“¬‡Àμÿ

A §Õπ‡¥Áπ‡´Õ√å1 .5 ´¡. Non-Brandname

B §Õπ‡¥Áπ‡´Õ√å1 .5 ´¡. Sony Stereo

C Shotgun .5 ´¡. HTDZ, HT-81

§Õπ‡¥π‡´Õ√å2

1 ‰¡‚§√‚øπ·∫∫§Õπ‡¥π‡´Õ√åμ‘¥¡“°—∫«ß®√¢¬“¬‡ ’¬ß

2 ‰¡‚§√‚øπ ”‡√Á®√Ÿª·∫∫§«∫§ÿ¡∑‘»∑“ß·∫∫¢Õß°“√√—∫‰¥â

μ“√“ß∑’Ë 2 · ¥ß√“¬°“√¢Õß«ß®√¢¬“¬

‡ ’¬ß∑’Ë„™â„π°“√∑¥≈Õß ´÷Ëßª√–°Õ∫¥â«¬«ß®√

¢¬“¬‡ ’¬ß™à«¬øíß√“§“∂Ÿ°„™â∂à“π·∫∫ D 9 ‚«≈∑å

«ß®√æ√’‰¡§å¢π“¥®‘Î«„™â∂à“π LR-44 1.5 ‚«≈∑å «ß®√

™à«¬øíß·∫∫ ‡μÕ√‘‚Õ ·≈–«ß®√¢¬“¬‡©æ“–¢Õß

‰¡‚§√‚øπ·∫∫ HT-81

μ“√“ß∑’Ë 2 √“¬°“√¢Õß«ß®√¢¬“¬‡ ’¬ß∑’Ë„™â„π

°“√∑¥≈Õß

·∫∫ √“¬≈–‡Õ’¬¥ °”≈—ß À¡“¬‡Àμÿ

A «ß®√¢¬“¬™à«¬øíß ∂à“π 9 ‚«≈∑å

B «ß®√æ√’‰¡§å¢π“¥®‘Î« ∂à“π LR-44

C «ß®√¢¬“¬™à«¬øíß ∂à“π 6 ‚«≈∑å

·∫∫ ‡μÕ√‘‚Õ

D «ß®√¢¬“¬‡©æ“– N/A ∂à“π 1.5 ‚«≈∑å

HT-81
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μ“√“ß∑’Ë 3 · ¥ß√“¬°“√·∫∫¢ÕßÕÿª°√≥å

™à«¬∫—ß§—∫∑‘»∑“ß¢Õß‡ ’¬ß´÷Ëßª√–°Õ∫¥â«¬«— ¥ÿ

·∫∫·≈–¢π“¥μà“ßÊ ·∫∫ A-C ‡ªìπ·∫∫∑àÕπ”

‡ ’¬ß ·≈–·∫∫ D ·≈– E ‡ªìπ·∫∫®“πæ“√“-

‚∫≈‘°‚ø°— ‡ ’¬ß´÷Ëß‡ªìπÕÿª°√≥å ”‡√Á®√Ÿª ”À√—∫

∫√√®ÿÕ“À“√

μ“√“ß∑’Ë 3 √“¬°“√·∫∫¢ÕßÕÿª°√≥å∫—ß§—∫

∑‘»∑“ß¢Õß‡ ’¬ß

·∫∫ √“¬≈–‡Õ’¬¥/«— ¥ÿ ¢π“¥ ¬“«

A ∑àÕ‡À≈Á°∫“ß 0.75 π‘È« 3 øÿμ

B ∑àÕÕ–≈Ÿ¡‘‡π’¬¡ 0.5 π‘È« 9 π‘È«

C ∑àÕæ’«’́ ’ Õß™—Èπ 5/8, 1.5 3 øÿμ

D ®“π√«¡‡ ’¬ßæ≈“ μ‘° 5 π‘È« -

E ®“π√«¡‡ ’¬ßæ≈“ μ‘° 9.5 π‘È« -

√Ÿª∑’Ë 9 · ¥ßμâπ·∫∫·√° SS-P01 ¢Õß

‡§√◊ËÕß¥—°øíß‡ ’¬ß·∫∫„™â∑àÕπ”‡ ’¬ß ´÷Ëß‡ªìπ∑àÕ

‡À≈Á°∫“ß¢π“¥ 0.75 π‘È« ¬“« 3 øÿμ ·≈–

‰¡‚§√‚øπ·∫∫ A μàÕ‡¢â“°—∫«ß®√¢¬“¬™à«¬øíß A

„π°“√∑¥ Õ∫‡∫◊ÈÕßμâπ‰¡à¡’°“√¥—¥·ª≈ß∑àÕ·μà

Õ¬à“ß„¥ «ß®√¢¬“¬·≈–‰¡‚§√‚øπ∂Ÿ° Õ¥‡¢â“‰ª

∑’Ëª≈“¬∑àÕ·≈–¬÷¥μ‘¥™—Ë«§√“«¥â«¬¥‘ππÈ”¡—π

‡π◊ËÕß®“°‰¡à¡’°“√¥—¥·ª≈ß„Àâ “¡“√∂¥—° Running

Waves ‰¥â SS-P01 ¡’ªí≠À“ —≠≠“≥√∫°«π

„π∑àÕ ·≈– —≠≠“≥√∫°«π√Õ∫¢â“ß ´÷Ëß®–‡æ‘Ë¡¢÷Èπ

μ“¡°“√‡æ‘Ë¡Õ—μ√“¢¬“¬¢Õß«ß®√¢¬“¬∑’Ë„™â

√Ÿª∑’Ë 10 · ¥ßμâπ·∫∫ SS-P02 ´÷Ëß∑”

®“°∑àÕæ’«’´’¢π“¥ 0.5 ·≈– 1.5 π‘È«‡ªìπ·∫∫ Õß

™—Èπ√–À«à“ß∑àÕ∫ÿ¥â«¬¥‘ππÈ”¡—π‡æ◊ËÕªÑÕß°—π‡ ’¬ß

√Õ∫¢â“ß ∑àÕ∑—Èß Õß¡’§«“¡¬“« 36 π‘È«·≈–

‰¡‚§√‚øπ·∫∫ A ∑”ß“π√à«¡°—∫«ß®√¢¬“¬ A

·≈–„™âÀŸøíß·∫∫ In-ear

√Ÿª∑’Ë 9 μâπ·∫∫·√° SS-P01 ¢Õß‡§√◊ËÕß¥—°øíß

‡ ’¬ß·∫∫„™â∑àÕπ”‡ ’¬ß ∑”®“°∑àÕ

‡À≈Á°∫“ß¢π“¥ 0.75 π‘È« ¬“« 3 øÿμ

·≈–‰¡‚§√‚øπ·∫∫ A

√Ÿª∑’Ë 10 μâπ·∫∫‡§√◊ËÕß¥—°øíß‡ ’¬ß SS-P02

·∫∫„™â∑àÕπ”‡ ’¬ß∑”®“°∑àÕæ’«’´’

¢π“¥ 0.5 π‘È« ·≈– 1.5 π‘È« ·≈–

‰¡‚§√‚øπ·∫∫ A
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√Ÿª∑’Ë 11 μâπ·∫∫‡§√◊ËÕß¥—°øíß‡ ’¬ß SS-PB01

·∫∫∂â«¬√«¡ —≠≠“≥¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 6 π‘È« √à«¡°—∫„™â∑àÕ

π”‡ ’¬ß∑”®“°∑àÕÕ–≈Ÿ¡‘‡π’¬¡∫“ß

¢π“¥ 0.5 π‘È« ¬“« 9 π‘È« ‡®“–

™àÕß≈¥ pipe resonance ·≈–

‰¡‚§√‚øπ·∫∫ A

√Ÿª∑’Ë 13 μâπ·∫∫‡§√◊ËÕß¥—°øíß‡ ’¬ß SS-B01 μ‘¥

μ—Èß∫πÀ¡«°¢’Ë®—°√¬“π

√Ÿª∑’Ë 11-13  ‡ªìπμâπ·∫∫ SS-PB01, SS-

B01 ·≈– SS-B01 μ‘¥μ—Èß°—∫À¡«°¢’Ë®—°√¬“π „π

°≈ÿà¡¢Õßμâπ·∫∫π’È„™â®“π‚ø°— ‡ ’¬ß·∫∫æ“√“

‚∫≈‘°·≈–„™â‰¡‚§√‚øπ°—∫«ß®√¢¬“¬μà“ß™π‘¥°—π

μ“¡√“¬≈–‡Õ’¬¥„πμ“√“ß∑’Ë 4

3.2 °“√≈¥ —≠≠“≥√∫°«π

‰¡‚§√‚øπ ”À√—∫°“√¥—°øíß‡ ’¬ß√–¬–‰°≈

„π∑‘»∑“ß§«∫§ÿ¡‰¡à “¡“√∂À≈’°‡≈’Ë¬ß —≠≠“≥

√∫°«πæ◊ÈπÀ≈—ß À√◊Õ background noise ‰¥â

Õ¬à“ß‰√°Áμ“¡ —≠≠“≥√∫°«π„π∑àÕπ”‡ ’¬ß∑’Ë‡°‘¥

®“° pipe resonance  “¡“√∂≈¥≈ß‰¥â¥â«¬

‡∑§π‘§ßà“¬μ“¡∑’Ë°≈à“«‰«â„π [7] πÕ°®“°π—Èπ

´Õø∑å·«√å«‘‡§√“–Àå‡ ’¬ß¬—ß “¡“√∂π”¡“≈¥

 —≠≠“≥√∫°«π„π√Ÿª·∫∫μà“ßÊ ¢Õß‡ ’¬ß∑’Ë

∫—π∑÷°‰«â Õ’°∑—Èß¬—ß “¡“√∂ª√—∫·μàß ‡™àπ ‡æ‘Ë¡¢π“¥

¢Õß —≠≠“≥„Àâ “¡“√∂‰¥â¬‘π™—¥‡®π¡“°¢÷Èπ‰¥â

 ”À√—∫„π°“√∑¥≈Õß¢—Èπμâππ’ÈºŸâ«‘®—¬¬—ß‰¡à‰¥âπ”

«ß®√μ—¥ —≠≠“≥√∫°«π¡“„™â —≠≠“≥∑’Ë‰¥â‡ªìπ

 —≠≠“≥®“°‰¡‚§√‚øπ∑’Ëºà“π«ß®√¢¬“¬‡ ’¬ß„π

√Ÿª·∫∫μà“ßÊ μ“¡μ“√“ß∑’Ë 2

√Ÿª∑’Ë 12 μâπ·∫∫‡§√◊ËÕß¥—°øíß‡ ’¬ß SS-B01

·∫∫„™â∂â«¬æ“√“‚∫≈‘°√«¡ —≠≠“≥

¢π“¥ 9.5 π‘È«°—∫‰¡‚§√‚øπ·∫∫ B
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4. º≈°“√∑¥≈Õß·≈–∫∑«‘®“√≥å
·ºπ°“√∑¥≈Õß¢—Èπμâπ¢Õß‚§√ß°“√«‘®—¬π’È

∑”°“√∑¥ Õ∫°—∫μâπ·∫∫®”π«π 4 ·∫∫·≈–

Õÿª°√≥å∑’Ë¡’„™â„π‡™‘ßæ“≥‘™¬å 1 ·∫∫ √“¬≈–‡Õ’¬¥

¢Õßμâπ·∫∫·μà≈–™π‘¥· ¥ß„πμ“√“ß∑’Ë 4

‰¡‚§√‚øπ·∫∫ Shotgun (SS-H01) ‡ªìπÕÿª°√≥å

øíß‡ ’¬ß ”‡√Á®√Ÿª∑’Ë¡’¡ÿ¡°“√√—∫øíß·§∫‰¥âμ“¡

∑‘»∑“ß∑’ËμâÕß°“√ μâπ·∫∫ SS-P02  √â“ß¢÷Èπ®“°

∑àÕæ’«’´’ Õß™—Èπ¢π“¥ 5/8 π‘È« ·≈–¢π“¥ 1.5 π‘È«

´âÕπ°—π§«“¡¬“« 36 π‘È« ‚¥¬¥—¥·ª≈ß®“°°“√

ÕÕ°·∫∫„π [2] ™àÕß«à“ß√–À«à“ß∑àÕ∑—Èß ÕßÕ—¥¥â«¬

¥‘ππÈ”¡—π‡æ◊ËÕ≈¥°“√√∫°«π¢Õß‡ ’¬ß√Õ∫¢â“ß

μ“√“ß∑’Ë 5 º≈°“√∑¥ Õ∫μâπ·∫∫™π‘¥μà“ßÊ

‚¥¬„™âμâπ°”‡π‘¥‡ ’¬ß®“°«ß®√

Õ‘‡≈Á°∑√Õπ‘° å

μ“√“ß∑’Ë 4 √“¬™◊ËÕμâπ·∫∫·≈–√“¬≈–‡Õ’¬¥

Õÿª°√≥å∑’Ë„™â

·∫∫ «— ¥ÿ∫—ß§—∫∑‘» ‰¡‚§√‚øπ «ß®√¢¬“¬

SS-P011 A A A

SS-P021 C A A

SS-PB011,2 B, D A A

SS-B012 E B A

SS-H01 - C D

1 √À—  P „™â∑àÕπ”‡ ’¬ß™à«¬‡≈◊Õ°∑‘»∑“ß¢Õß‡ ’¬ß
2 √À—  B „™â®“πæ“√“‚∫≈‘°‚ø°— ‡ ’¬ß„π∑‘»∑“ß∑’ËμâÕß°“√

º≈°“√∑¥ Õ∫¢—Èπμâπ· ¥ß„πμ“√“ß∑’Ë 5

 —≠≠“≥√∫°«π·∫∫ I · ¥ß«à“¡’ internal noise

¿“¬„π∑àÕπ”‡ ’¬ß I- ¡’πâÕ¬  à«π I+ ¡’ —≠≠“≥

√∫°«π§àÕπ¢â“ß¡“° S §◊Õ surrounding noise

‡ªìπ —≠≠“≥√∫°«π®“°‡ ’¬ß√Õ∫¢â“ß¢ÕßºŸâøíß S+

¡’ —≠≠“≥√∫°«π¡“°  à«π S- ¡’ —≠≠“≥

√∫°«ππâÕ¬°«à“ ®“°°“√∑¥ Õ∫¢—Èπμâππ—Èπ· ¥ß

„Àâ‡ÀÁπ«à“μâπ·∫∫ SS-B01 ÷́Ëß„™â®“πæ“√“‚∫≈‘°

™à«¬‚ø°— ‡ ’¬ß¡’§«“¡ßà“¬„π°“√ √â“ß ·≈–¡’

ª√– ‘∑∏‘¿“æ∑’Ë¥’ Õ¬à“ß‰√°Áμ“¡¢π“¥¢Õß®“π

‚ø°— ‡ ’¬ßÕ“®‡ªìπÕÿª √√§μàÕºŸâ„™â„π π“¡

·∫∫
 —≠≠“≥ √–¬– √–¬– √–¬– √–¬–

√∫°«π 20 ¡. 40 ¡. 80 ¡. 160 ¡.

SS-P01 I, S+ Ok+2 Ok2 N/A4 N/A

SS-P02 I, S+ Exc1 Ok Poor3 N/A

SS-PB01 I, S+ Exc Ok Poor N/A

SS-B01 I-, S- Exc Ok+ Ok Poor

SS-H01 I+, S+ Exc Ok Poor Poor

1 Exc = excellent  “¡“√∂√—∫øíß‡ ’¬ß‰¥â™—¥‡®π¥’¡“°°«à“

ª°μ‘
2 Ok =  “¡“√∂√—∫øíß‡ ’¬ß‰¥â™—¥‡®πæÕ®—∫„®§«“¡‰¥â
3 Poor =  “¡“√∂√—∫øíß‡ ’¬ß‰¥â∫â“ß·μà®—∫„®§«“¡‰¡à‰¥â

4 N/A = ‰¡à “¡“√∂√—∫øíß‡ ’¬ß‰¥â

º≈°“√∑¥ Õ∫„π¢—Èπμâπ‰¥â¢âÕ √ÿª«à “

§ÿ≥¿“æ¢Õß‰¡‚§√‚øπ·≈–«ß®√¢¬“¬¡’§«“¡

 ”§—≠μàÕª√– ‘∑∏‘¿“æ°“√‰¥â¬‘π‡ªìπÕ¬à“ß¡“°

°“√∫—ß§—∫∑‘»∑“ß¢Õß‡ ’¬ß¥â«¬®“π‚ø°— ‡ ’¬ß¡’

ª√– ‘∑∏‘¿“æ¥’„π°“√√—∫øíß °“√„™â∑àÕπ”‡ ’¬ß

Õ“®°àÕ„Àâ‡°‘¥ —≠≠“≥√∫°«π¿“¬„π∑àÕ °“√„™â

ÀŸøíß·∫∫ In-ear ¥’°«à“°“√„™âÀŸøíß·∫∫Õ◊ËπÊ À√◊Õ

°“√øíß®“°≈”‚æß ÷́ËßÕ“®∑”„Àâ‡°‘¥‡ ’¬ßÀÕπÀ√◊Õ

Feedback ‰¥â °“√„™â®“π –∑âÕπ·∫∫ æ“√“‚∫≈‘°

™à«¬‡æ‘Ë¡§ÿ≥¿“æ¢Õß°“√‰¥â¬‘πμ“¡¢π“¥¢Õß®“π

·≈–§«“¡¬“«¢Õß∑àÕ‡ ’¬ß™à«¬‡æ‘Ë¡§«“¡‡¢â¡¢Õß

 —≠≠“≥ Running Wave.

5.  √ÿª
‚§√ß°“√«‘®—¬π’Èπ”‡ πÕ¢âÕ¡Ÿ≈∑“ß‡∑§π‘§

·≈–μâπ·∫∫‡§√◊ËÕß¥—°øíß‡ ’¬ß√–¬–‰°≈´÷ËßÕ¬Ÿà

√–À«à“ß°“√«‘®—¬·≈–æ—≤π“‡æ◊ËÕ„Àâ “¡“√∂π”‰ª

„™âß“π„π¿“§ π“¡‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ º≈°“√

∑¥≈Õß„π¢—Èπμâπ “¡“√∂ √ÿª‰¥â¥—ßπ’È 1) æ∫«à“
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°“√„™âÀŸøíß·∫∫ In-ear π—Èπ¡’ª√– ‘∑∏‘¿“æ„π°“√

√—∫øíß∑’Ë¥’·≈–¡’√“§“∂Ÿ° ‚¥¬‰¡àμâÕß„™â‡§√◊ËÕß

¢¬“¬‡ ’¬ß‡æ‘Ë¡‡μ‘¡  2) °“√§«∫§ÿ¡∑‘»∑“ß¢Õß

‡ ’¬ß¥â«¬°“√„™â∑àÕπ”‡ ’¬ß√à«¡°—∫®“πæ“√“‚∫≈‘°

™à«¬‡æ‘Ë¡√–¬–„π°“√√—∫øíß‰¥âÕ¬à“ßπâÕ¬ 20 ‡¡μ√

3) «ß®√¢¬“¬‡ ’¬ß√“§“∂Ÿ° “¡“√∂π”¡“„™âß“π

‰¥â¥’¥â«¬°“√¥—¥·ª≈ß∫“ß à«π„Àâ “¡“√∂ª√—∫

‡ª≈’Ë¬π à«πª√–°Õ∫‰¥âßà“¬ ‚§√ß°“√π’ÈÕ¬Ÿà„π

√–À«à“ß¥”‡π‘π°“√  Õ¬à“ß‰√°Áμ“¡  º≈°“√∑¥≈Õß

„π¢—Èπμâπ· ¥ß„Àâ‡ÀÁπ§«“¡‡ªìπ‰ª‰¥â„π°“√

æ—≤π“μâπ·∫∫‰ª ŸàÕÿª°√≥å∑’Ë “¡“√∂π”‰ª„™â„π

ªØ‘∫—μ‘°“√¢à“« °“√√–«—ßªÑÕß°—π √«¡∂÷ß°“√

∫—π∑÷°À≈—°∞“π°“√ π∑π“  ”À√—∫Àπà«¬ªØ‘∫—μ‘

‰¥â®√‘ß ªí≠À“ —≠≠“≥√∫°«π®“°°“√¥—°øíß

‡«≈“°≈“ß§◊πÀ√◊Õ„π∑’Ë‰¡àª°μ‘¬—ßÕ¬Ÿà„π√–À«à“ß

°“√«‘‡§√“–ÀåÀπ∑“ß·°â‰¢ ´÷ËßÕ“®‡°‘¥®“°

 —≠≠“≥√∫°«π¢Õß‡ ’¬ß·¡≈ß„π‡«≈“°≈“ß§◊π

‡™àπ  ‡ ’¬ß®‘ÈßÀ√’¥ ®—°®—Ëπ ·≈–‡ ’¬ß√∫°«π®“°

Ωπμ° ‡ªìπμâπ ß“π«‘®—¬„πÕπ“§μ®–∑”°“√∑¥ Õ∫

‡æ‘Ë¡‡μ‘¡°—∫‰¡‚§√‚øπª√–‡¿∑Õ◊Ëπ «ß®√¢¬“¬

·∫∫ ‡μÕ√‘‚Õ ÕÕ°·∫∫∑àÕπ”‡ ’¬ß‡æ‘Ë¡‡μ‘¡ ∑¥ Õ∫

«ß®√Õ—¥‡ ’¬ß ”‡√Á®√Ÿª‡æ◊ËÕ„™â„π°“√‡ª√’¬∫‡∑’¬∫

ª√– ‘∑∏‘¿“æ¢Õß°“√ÕÕ°·∫∫·μà≈–ª√–‡¿∑

‚§√ß°“√π’È‰¥â√—∫∑ÿπ π—∫ πÿπ°“√«‘®—¬®“°
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