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EXPERIMENTAL STUDY ON SUBJECTIVE EVALUATION

OF SPEECH SOUND THROUGH WALLS
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  This study investigates evaluation of speech sound through walls.  In this case, it is nesessary to consider
the effects of background noise.  This paper describes the results of subjective evaluation in different background
noise level.
  The results of this paper are as follows;
1. Transmitted speech sound level is better for index of this purpose than sound pressunre level difference.
2. Level difference between transmitted speech sound level and background noise level is related to the results
   of subjective evalution.
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ƒXƒs•[ƒJ‚æ‚è•A1•ðŒ•‚É‚Â‚¢‚Ä1‰¹•\‚ð’æ•¦‚µ•A•u•·‚±‚¦•û•v‚ÌƒO

ƒŒ•[ƒh‚Æ‚µ‚Ä•A•u•·‚±‚¦‚é•iA•j•v•A•u‚©‚·‚©‚É•·‚±‚¦‚é•iB•j•v•A•u•·

‚±‚¦‚È‚¢•iC•j•v‚Ì•O•Ò‘ð̂ ê‚Å”íŒ±•Ò‚É‰ñ“š‚³‚¹‚½•B‚Ü‚½•A‚»‚Ì

Œ‹‰Ê‚ÉA •F1.0•AB •F0.5•AC •F0‚Ìƒ|ƒCƒ“ƒg‚ð— ‚̂¦“_•”‰»‚µ‚½•B•u’P

Œê—¹‰ð“x•v ‚Ì•ê•‡‚É‚Í•A–¬—•‚Ì‚È‚¢••Œ±—p•¶•Í‚Ì •u–¼•Œ•v‚Ì‚Ý‚ð

•M‹L‰ñ“š‚³‚¹‚Ä•A‚»‚Ì•³“š—¦‚ð•Z•o‚µ‚½•B‚È‚ •̈A“§‰ß‰¹‚ÌƒŒƒxƒ‹

‚Í•A•\1‚É•¦‚µ‚½‚æ‚¤‚É20dB •iA•j•`44dB •iA•j‚Ì”Í̂ Í‚É‚ ‚é•B

•@‚Ü‚½•A”wŒi‰¹ƒŒƒxƒ‹‚Í•A25•A30•A35•A40•A45dB •iA•j‚Æ‚µ•A‚»

‚Ì•ü”g•”“Á•«‚Í•A•\1‚É—á‚ð•¦‚µ‚½‚æ‚¤‚É•A•À‘ª’l‚©‚ç‚Ù‚ÛƒIƒN

ƒ •̂[ƒu5dB ‰º‚ª‚è‚Ì“Á•«‚É•Ý’è‚µ‚½•B”wŒi‰¹‚Í•AƒXƒs•[ƒJ‚ð2ŒÂ

—p‚¢‚Ä•A–³‘ŠŠÖƒmƒCƒY‚ð••Œ±—p‰¹•º’æ•¦—pƒXƒs•[ƒJ‚Ì—¼ƒTƒCƒh‚©

‚ç”íŒ±•Ò‚É’æ•¦‚µ‚½•B

•@”íŒ±•Ò‚Í•A•³•í‚È’®—Í‚ð—L‚·‚é20‘ã•̀ 50‘ã‚Ì’j•«5–¼•A •—•« 3

–¼Œv 8–¼‚Å‚ ‚é•B

3•D•åŠÏ•]‰¿•ÀŒ±Œ‹‰Ê‚ÌŒŸ“¢‡T

3.1  D •”‚Æ•·‚±‚¦•û•A’PŒê—¹‰ð“x

•@”wŒi‰¹ƒŒƒxƒ‹‚ðƒpƒ‰ƒ••[ƒ •̂[‚Æ‚µ•A•ºŠÔ•½‹Ï‰¹̂ ³ƒŒƒxƒ‹•·‚æ‚è

‹•‚ß‚½D •”‚Æ•A•·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚Æ‚ÌŠÖŒW‚ð•}4‚É•A’PŒê—¹‰ð

“x‚Æ‚ÌŠÖŒW‚ð•}5‚É•¦‚µ‚½•B•}4‚©‚ç•Ÿ‚Ì‚±‚Æ‚ª‚í‚©‚Á‚½•B

‡@•@”wŒi‰¹ƒŒƒxƒ‹‚ª25dB(A)•`40dB(A)‚Ì”Í̂ Í‚Å‚Í•A‘ŠŠÖŒW•”‚ª

‰¹•\‚»‚Ì5
1 ••‚¢ “d‹C‚ª ‚·‚×‚é
2 ‚µ‚Æ‚â‚©‚È ••Œv‚ª ‚Ð‚ç‚ß‚-
3 •á‚¢ ‰Œ‚ª –i‚¦‚é
4 ‚ ‚ ‚́â‚©‚È •_‘f‚ª “|‚ê‚é
5 ‹-‚¢ •M‚ª ‚½‚-‚ç‚Þ
6 •_‚ç‚©‚¢ Šá‹¾‚ª •Ï‚¦‚é
•E    •E    •E    •E
•E    •E    •E    •E
44 •d‚¢ Œi•F‚ª ‚Í‚ª‚·
45 ‚Ü‚Ô‚µ‚¢ ‚-‚¶‚ç‚ª ‚·‚í‚é
46 ‚à‚ë‚¢ •¬•ì‚ª •æ‚é
47 ‚Ì‚Ç‚©‚È “•‚ª ‚Â‚Ü‚é
48 — Œ̃û‚È ‚Ó‚Æ‚ñ‚ª —•‚Ñ‚é
49 ‚ ‚½‚½‚©‚¢ ‹ ‚́ª “{‚é
50 ‚-‚â‚µ‚¢ ” ‚̈ª —n‚ ‚̄é

‡@      •Ý’è’l •m•—•«ƒhƒ‰ƒCƒ\•[ƒX•A‡A‚ÆdB(A)‚ð̂ ê’v•n
‡A      •Ý’è—á   •m’j•«13–¼‚Ì‘å‚«‚ß‚Ì•º‚Ì         •n
‡B      •¶Œ£   •m’j•«ƒXƒs•[ƒ •̀•ŠÔ—¦99•“•A ‘ª’è :NHK‹ZŒ¤

   •iASA‹KŠi‚Ì•ü”g•”‘Ñ̂ æ‚É‚æ‚é‘ª’è’l‚ð•Ö‹X•ãIEC
     ‹KŠi‚Ì‚à‚Ì‚ÉƒXƒ‰ƒCƒh•j•B•n

σ+5)

6)

-- •
-- �
--△



0.75 •`0.82 ‚ð•¦‚µ•A45dB •iA•j‚Ì‚Æ‚«‚Í‚³‚ç‚É‘ŠŠÖ

ŒW•”‚ª•¬‚³‚-‚È‚é•B

‡A•@ƒOƒŒ•[ƒh‚ª0.5 •i‚©‚·‚©‚É•·‚±‚¦‚é•ĵÈ‰º‚Æ

‚È‚éD •”‚Ì’l‚Í•A”wŒi‰¹ƒŒƒxƒ‹‚ª25dB •iA•j‚Ì‚Æ

‚«‚ÅD •|53 È̂•ã•A 40dB •iA•j‚Ì‚Æ‚«‚ÅD •|41 ˆÈ•ã‚Å

‚ ‚é•B‚±‚Ì”Í̂ Í‚Å‚Í•A”wŒi‰¹ƒŒƒxƒ‹‚ª5dB ‘å‚«

‚-‚È‚é‚Æ•AD •”‚Ì’l‚Í3•`5•¬‚³‚¢’l‚Æ‚È‚é•B

‚½‚¾‚µ•A”wŒi‰¹ƒŒƒxƒ‹‚ª45dB •iA•j‚Ì‚Æ‚«‚ÍŒXŒü

‚ª̂ Ù‚È‚é•B

•@‚Ü‚½•A•}5‚©‚ç•Ÿ‚Ì‚±‚Æ‚ª‚í‚©‚Á‚½•B

‡@ ”wŒi‰¹ƒŒƒxƒ‹‚ª25dB •iA•j‚Ì‚Æ‚«‚Í•A‘ŠŠÖŒW•”‚Í

0.90 ‚ð•¦‚µ‚½‚ª•A30dB •iA•j•`40dB •iA•j‚Å‚Í0.64 •`

0.75 ‚ð•¦‚µ•A45dB •iA•j‚Ì‚Æ‚«‚Í‚³‚ç‚É‘ŠŠÖŒW•”‚ª

•¬‚³‚-‚È‚é•B

‡A ̂ Ó–¡‚ª‚í‚©‚ç‚È‚-‚È‚é—Ì̂ æ‚Í•AD •”‚Ì’l‚ª•A

”wŒi‰¹ƒŒƒxƒ‹‚ª25dB •iA•j‚Ì‚Æ‚«‚ÅD •|52 È̂•ã•A

40dB •iA•j‚Ì‚Æ‚«‚ÅD •|50 ˆÈ•ã‚Å‚ ‚è•A‚±‚Ì”Í̂ Í‚Å

‚ÌD •”‚Ì’l‚Ì•·‚Í•¬‚³‚¢•B‚Ü‚½•A”wŒi‰¹ƒŒƒxƒ‹

‚ª45dB •iA•j‚Ì‚Æ‚«‚Í•AD •|40 ˆÈ‰º‚Å‚à̂ Ó–¡‚Ì‚í‚©

‚ç‚È‚-‚È‚éƒP•[ƒX‚ª‚ ‚é•B

•@D •”‚Æ•åŠÏ•]‰¿—Ê‚ª‹-‚¢‘ŠŠÖ‚ð•¦‚³‚È‚©‚Á‚½

—•—R‚Æ‚µ‚Ä‚Í•A•Ÿ‚Ì‚æ‚¤‚È‚±‚Æ‚ª•l‚¦‚ç‚ê‚é•B

•@D •”‚ðŒ ’̂è‚·‚é•ü”g•”‘Ñ̂ æ‚Í•A•\1‚É•¦‚µ‚½

‚æ‚¤‚É•A••Œ±•Ç A•AB•AC ‚Ìƒ{•[ƒh•Ç‚Å‚Í

125Hz•A••Œ±•Ç D ‚ÌƒRƒ“ƒNƒŠ•[ƒg•Ç‚Å‚Í125Hz•A

1KHz•AƒRƒ“ƒNƒŠ•[ƒg‚Éƒ{•[ƒh’¼’£•Ç‚Å‚Í500Hz

‚Æ‚È‚Á‚Ä‚¢‚é‚Ì‚É‘Î‚µ•A“§‰ß‰¹“Á•«ƒpƒ •̂[ƒ“‚É

•¦‚µ‚½‚æ‚¤‚É•A“§‰ß‰¹‚Ì•ü”g•”“Á•«‚Í•A‘S‚Ä‚Ì

••Œ±•Ç‚Å•A250Hz ‘Ñ̂ æ‚ª‘ì’ ‚́µ‚Ä‚¢‚é•B‚±‚Ì‚½

‚ß•AD •”‚Ì•ê•‡‚É‚Í•A”íŒ±•Ò‚ª”»’f‚µ‚Ä‚¢‚é•ü

”g•”‘Ñ̂ æ‚Æ•uƒYƒŒ•v‚ð•¶‚¶‚Ä‚¢‚é‚±‚Æ‚ª‹-‚¢‘Š

ŠÖ‚ð•¦‚³‚È‚¢Œ´̂ ö‚Å‚ ‚é‚Æ•„•@‚³‚ê‚é•B

3.2  “§‰ß‰¹ƒŒƒxƒ‹‚Æ•·‚±‚¦•û•A’PŒê—¹‰ð“x

•@‚±‚±‚Å‚Í•A”wŒi‰¹ƒŒƒxƒ‹‚ðƒpƒ‰ƒ••[ƒ •̂[‚Æ

‚µ•A“§‰ß‰¹ƒŒƒxƒ‹‚ð•w•W‚Æ‚µ‚ÄŒŸ“¢‚·‚é•B

•@“§‰ß‰¹ƒŒƒxƒ‹‚Æ•A•·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚Æ‚ÌŠÖ

ŒW‚ð•}6‚É•A’PŒê—¹‰ð“x‚Æ‚ÌŠÖŒW‚ð•}7‚É•¦‚µ

‚½•B•}6‚©‚ç•Ÿ‚Ì‚±‚Æ‚ª‚í‚©‚Á‚½•B

‡@ ”wŒi‰¹ƒŒƒxƒ‹‚ª25dB •iA•j•`45dB •iA•j‚Å•A‘ŠŠÖ

ŒW•”‚Í0.90 ˆÈ•ã‚ð•¦‚µ‚½•B‚½‚¾‚µ•A“§‰ß‰¹ƒŒƒx

ƒ‹‚ª20dB •iA•j‚Æ•¬‚³‚¢‚Æ‚«‚Í•A‰ñ‹A’¼•ü‚©‚ç

•u•·‚±‚¦‚È‚¢•v‘¤‚ÉŠO‚ê‚é•B

‡A  •·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚ª0.5 ˆÈ‰º‚Æ‚È‚é“§‰ß‰¹

ƒŒƒxƒ‹‚Ì’l‚Í•A”wŒi‰¹ƒŒƒxƒ‹‚ª25dB •iA•j‚Ì‚Æ‚«

‚Å23dB •iA•ĵÈ‰º•A 35dB •iA•j‚Ì‚Æ‚«‚Å28dB •iA•ĵ È‰º‚Å

‚ ‚è•A‚±‚Ì”Í̂ Í‚Å‚Í•A”wŒi‰¹ƒŒƒxƒ‹‚ª5dB ‘å‚«

‚-‚È‚é‚Æ•A‚±‚Ì“§‰ß‰¹ƒŒƒxƒ‹‚Í2•`3dB ‘å‚«‚-

•}4  D•”‚Æ•·‚±‚¦•û‚ÌƒOƒŒ•[ƒh

•}5  D•”‚Æ’PŒê—¹‰ð“x

0

•}6  “§‰ß‰¹ƒŒƒxƒ‹‚Æ•·‚±‚¦•û‚ÌƒOƒŒ•[ƒh



‚È‚é•B‚Ü‚½•A”wŒi‰¹ƒŒƒxƒ‹‚ª‚±‚ê̂ È•ã‚É‚È‚é

‚Æ•A‚±‚Ì“§‰ß‰¹ƒŒƒxƒ‹‚Ì•Ï‰»—Ê‚Í‘å‚«‚-‚È‚è•A

ŒXŒü‚ª̂ Ù‚È‚Á‚Ä‚-‚é•B

•@‚Ü‚½•A•}7‚©‚ç•Ÿ‚Ì‚±‚Æ‚ª‚í‚©‚Á‚½•B

‡@  ”wŒi‰¹ƒŒƒxƒ‹‚ª25dB •iA•j•`40dB •iA•j‚Å‚Í•A‘Š

ŠÖŒW•”‚Í0.85 ˆÈ•ã‚ð•¦‚µ‚½‚ª•A45dB •iA•j‚Ì‚Æ‚«

‚Í‘ŠŠÖŒW•”‚Í•¬‚³‚-‚È‚é•B

‡A  ˆÓ–¡‚ª‚í‚©‚ç‚È‚-‚È‚é—Ì̂ æ‚Í•A“§‰ß‰¹ƒŒƒx

ƒ‹‚Ì’l‚ª•A”wŒi‰¹ƒŒƒxƒ‹‚ª25dB •iA•j‚Ì‚Æ‚«‚Å

23dB •iA•ĵÈ‰º•A 35dB •iA•j‚Ì‚Æ‚«‚Å29dB •iA•ĵ È‰º‚Å

‚ ‚è•A‚±‚Ì”Í̂ Í‚Å‚Í•A”wŒi‰¹ƒŒƒxƒ‹‚ª5dB ‘å‚«

‚-‚È‚é‚Æ•A‚±‚Ì“§‰ß‰¹ƒŒƒxƒ‹‚Ì’l‚Í3dB ‘å‚«‚-

‚È‚é•B

•@“§‰ß‰¹ƒŒƒxƒ‹‚Ì•û‚ª•AD •”‚æ‚è‚à•åŠÏ•]‰¿—Ê

‚Æ‹-‚¢‘ŠŠÖ‚ð•¦‚·—•—R‚Æ‚µ‚Ä‚Í•A•Ÿ‚Ì‚æ‚¤‚È‚±

‚Æ‚ª•l‚¦‚ç‚ê‚é•B

•@•\1‚Ì“§‰ß‰¹•„•«ƒpƒ •̂[ƒ“‚Å•¦‚µ‚½‚æ‚¤‚É•A

“§‰ß‰¹‚Ì‘ì‰z•ü”g•”‚Í250Hz ‘Ñ̂ æ‚Å‚ ‚é‚ª•A‚±

‚ÌƒIƒNƒ •̂[ƒuƒoƒ“ƒhƒŒƒxƒ‹‚ÍdB •iA•j’l‚É‘å‚«‚-

Šñ— ‚̂µ‚Ä‚¢‚é •i••Œ±•Ç‚É‚æ‚Á‚Ä‚Í•A500Hz ‘Ñ̂æ

‚àŠñ— •̂j•B‚³‚ç‚É•A•}3‚Å•¦‚µ‚½‚æ‚¤‚É•l•º‚Ì

ƒpƒ•ƒŒƒxƒ‹‚Í250Hz•A500Hz ‘Ñ̂ æ‚ª‘ì‰z‚µ‚Ä‚¢

‚é•B‚±‚Ì‚½‚ß•A“§‰ß‰¹ƒŒƒxƒ‹‚Ì•ê•‡‚É‚Í•A3.1 ‚Å

•q‚×‚½‚æ‚¤‚È”íŒ±•Ò‚ª”»’f‚µ‚Ä‚¢‚é•ü”g•”‘Ñ̂ æ

‚Æ‚Ì•uƒYƒŒ•v‚ð•¶‚¶‚É‚-‚¢‚±‚Æ‚ª‹-‚¢‘ŠŠÖ‚ð•¦

‚·Œ´̂ ö‚Å‚ ‚é‚Æ•„•@‚³‚ê‚é•B

4•D•åŠÏ•]‰¿•ÀŒ±Œ‹‰Ê‚ÌŒŸ“¢‡U

•@ŒŸ“¢‡T‚ÌŒ‹‰Ê‚©‚ç•A“§‰ß‰¹ƒŒƒxƒ‹‚Í•A•·‚±‚¦

•û•A ’PŒê—¹‰ð“x‚Ì—¼•Ò‚É‘Î‚µ‚Ä•A”wŒi‰¹ƒŒƒxƒ‹

‚Ì‘å‚«‚¢•ê•‡‚ð•œ‚«‹-‚¢‘ŠŠÖ‚ð•¦‚·‚±‚Æ‚ª–¾‚ç

‚©‚É‚È‚Á‚½•B‚Ü‚½•A“§‰ß‰¹ƒŒƒxƒ‹‚ª“ ‚̄¶‚Å‚à•A

”wŒi‰¹ƒŒƒxƒ‹‚É‚æ‚è•åŠÏ•]‰¿—Ê‚ª̂ Ù‚È‚è•A”wŒi

‰¹ƒŒƒxƒ‹‚ðƒpƒ‰ƒ••[ƒ ‚̂Æ‚µ‚½•ÀŒ±•®‚ð‚Ý‚é‚Æ•A

’PŒê—¹‰ð“x‚Å”wŒi‰¹ƒŒƒxƒ‹‚ª“Á‚É‘å‚«‚¢•ê•‡‚ð

•œ‚ ‚̄Î•A‰ñ‹A’¼•ü‚Í•½•s‚É‹ß‚¢ŒXŒü‚ð•¦‚µ‚½•B

‚±‚Ì‚±‚Æ‚Í•A“§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì

•·‚Æ•åŠÏ•]‰¿—Ê‚Æ‚ª‰½‚ç‚©‚ÌŠÖŒW‚ð•¦‚·‚±‚Æ‚ð

•¦• ‚́µ‚Ä‚¢‚é•B‚µ‚½‚ª‚Á‚Ä•AŒŸ“¢‡U‚Å‚Í•A“§‰ß

‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚ð•w•W‚Æ‚µ‚Ä•À

Œ±Œ‹‰Ê‚ð•®—•‚µ•l•@‚·‚é•B‚Ü‚½•A•º“à‚Ì‹z‰¹•ð

Œ•‚Ì‰e‹¿‚É‚Â‚¢‚Ä‚àŒŸ“¢‚·‚é•B

4.1  “§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚Æ•·‚±

‚¦•û

•@“§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚Ì’l‚ð•w

•W‚Æ‚µ‚Ä•A‚»‚Ì’l‚Æ•·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚Æ‚ÌŠÖ

ŒW‚ð•}8‚É•¦‚µ‚½•B‚±‚Ì•}‚©‚ç•Ÿ‚Ì‚±‚Æ‚ª‚í

•}7  “§‰ß‰¹ƒŒƒxƒ‹‚Æ’PŒê—¹‰ð“x

•}8  “§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚Æ

•·‚±‚¦•û‚ÌƒOƒŒ•[ƒh

•}9  “§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚Æ’PŒê—¹‰ð“x



‡A •·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚ª1.0 ‚Å•A’PŒê—¹‰ð“x‚Ì‹Ð‚ª50•“‚É‚à‹y‚ñ

‚Å‚¢‚é‚Ì‚Í•AƒOƒŒ•[ƒh‚Ì•Ú“x‰»‚É–â‘è‚ª‚ ‚è•A•À•Û‚É‚Í •u•·‚±‚¦

‚é•v‚ÌƒOƒŒ•[ƒh‚ð‚³‚ç‚É•×•ª‰»‚·‚é‚È‚Ç‚Ì•K—v‚ª‚ ‚Á‚½‚±‚Æ‚ð•¦

• ‚́µ‚Ä‚¢‚é•B

‡B •·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚ª0.8 ˆÈ•ã‚É‚È‚é‚Æ•A’PŒê—¹‰ð“x‚Í10•“̂È

•ã‚ð•¦‚µ‚½•B

‡C •·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚ª0.4 ˆÈ‰º‚Å‚Í•AˆÓ–¡‚ª‚í‚©‚ç‚È‚¢—Ì̂ æ‚Æ

‚È‚Á‚½•B

‡D •ó‰¹•º‚ª”½•Ë•«‚Ì•ê•‡‚Æ‹z‰¹•«‚Ì•ê•‡‚Å‚Í•A‚í‚ ‚̧©‚Å‚Í‚ ‚é‚ª

Œã•Ò‚Ì•û‚ª’PŒê—¹‰ð“x‚ª‘å‚«‚¢’l‚ð•¦‚µ‚½•B‚½‚¾‚µ•A‰¹Œ¹•º‚Ì‹z

‰¹•ðŒ•‚É‚æ‚é̂ á‚¢‚Í‚Ý‚ç‚ê‚È‚©‚Á‚½•B

•@•·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚Æ’PŒê—¹‰ð“x‚Æ‚ÌŠÖŒW‚É‚Â‚¢‚Ä‚Í•A‘O•q‚Ì

‚æ‚¤‚É•A•·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚Ì•Ú“x‰»‚Ì–â‘è‚ª‚ ‚é‚ª•A•·‚±‚¦•û

‚ÌƒOƒŒ•[ƒh‚ª0.5 •i‚©‚·‚©‚É•·‚±‚¦‚é•j•t‹ß‚ð‹«‚Æ‚µ‚Ä•A‚»‚ê‚æ‚è

•ã‚ÌƒOƒŒ•[ƒh‚Å‚Í̂ Ó–¡‚ª‚í‚©‚é•ê•‡‚ª‘½‚-‚È‚é‚È‚Ç‚Ì‚ ‚̈ ‚̈æ‚»‚Ì

ŒXŒü‚ð”c‚¦‚é‚±‚Æ‚Í‚Å‚«‚½‚Æ•l‚¦‚Ä‚¢‚é•B

5.  ‚Ü‚Æ‚ß

•@–{•ñ‚Å‚Í•A”wŒi‰¹ƒŒƒxƒ‹•Ê‚É•A•ºŠÔ•½‹Ï‰¹̂ ³ƒŒƒxƒ‹•·•E“§‰ß‰¹

ƒŒƒxƒ‹‚Æ•åŠÏ•]‰¿—Ê‚Æ‚ÌŠÖŒW‚ð’²‚×‚½Œ‹‰Ê•A•Ÿ‚Ì‚±‚Æ‚ª‚í‚©‚Á

‚½•B

‡@ •ºŠÔ•½‹Ï‰¹̂ ³ƒŒƒxƒ‹•·‚©‚ç‹•‚ß‚½D •”‚æ‚è‚à•A“§‰ß‰¹ƒŒƒxƒ‹

‚Ì•û‚ª•åŠÏ•]‰¿—Ê‚Æ‹-‚¢‘ŠŠÖ‚ð•¦‚µ‚½•B

‡A “§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚Ì’l‚Æ•åŠÏ•]‰¿—Ê‚Í•Aˆê

’è‚Ì”Í̂ Í“à‚Å•A‹-‚¢‘ŠŠÖ‚ð•¦‚µ‚½•B

‡B •·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚Æ’PŒê—¹‰ð“x‚Æ‚ÌŠÖŒW‚É‚Â‚¢‚Ä‚Í•AƒO

ƒŒ•[ƒh‚Ì•Ú“x‰»‚Ì–â‘è‚Í‚ ‚é‚ª•A‚ ‚̈ ‚̈æ‚»‚ÌŒXŒü‚ð•¦‚µ‚½•B

•@•¡‰ñ‚ÌŒ‹‰Ê‚Í•AŠî‘b•Û‚ÈŒŸ“¢“ŠŠK‚Å‚Ì‚à‚Ì‚Å‚ ‚è•A•¡ŒãŒŸ“¢‚·

‚×‚«‰Û‘è‚ª‘½‚-•c‚³‚ê‚Ä‚¢‚é•BŒŸ“¢‰Û‘è‚Æ‚µ‚Ä‚Í•A“§‰ß‰¹ƒŒƒxƒ‹

‚ª“Á‚É•¬‚³‚¢‚Æ‚«‚Æ”wŒi‰¹ƒŒƒxƒ‹‚ª“Á‚É‘å‚«‚-‚È‚Á‚½‚Æ‚«‚É•A•å

ŠÏ•]‰¿—Ê‚Æ‚Ì‘Î‰•‚ª‚æ‚-‚È‚©‚Á‚½‚ª•A‚±‚Ì—•—R‚Ì‰ð–¾‚È‚Æ‚ª‹“‚°

•}10  •·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚Æ’PŒê—¹‰ð“x

‚©‚Á‚½•B

‡@ “§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚ª•|17dB

‚©‚ç•{6dB ‚Ì”Í̂ Í‚Å‚Í‘ŠŠÖŒW•”‚Í0.95 ‚ð•¦‚µ

‚½•B

‡A •·‚ª•{6dB ˆÈ•ã‚Å‚Í •u•·‚±‚¦‚é•v‚Æ‚¢‚¤‰ñ“š

‚ª‚Ù‚Æ‚ñ‚Ç‚ð•è‚ß•Aˆê6dB •t‹ß‚Å‚Í •u‚©‚·‚©‚É

•·‚±‚¦‚é•v‚Æ‚¢‚¤‰ñ“š‚ª‘½‚-•A•|17dB ˆÈ‰º‚Å‚Í

•u•·‚±‚¦‚È‚¢•v‚Æ‚¢‚¤‰ñ“š‚ª‚Ù‚Æ‚ñ‚Ç‚ð•è‚ß

‚½•B

‡B ‰ñ“š‚ª‰ñ‹A’¼•ü‚æ‚è‚à•u•·‚±‚¦‚È‚¢•v‘¤‚É‘å

‚«‚-ŠO‚ê‚Ä‚¢‚é’l‚Í•A“§‰ß‰¹‚ÌƒŒƒxƒ‹‚ª20dB •iA•j

‚Ì•ê•‡‚Å‚ ‚è•A‚±‚Ì‚æ‚¤‚ÉƒŒƒxƒ‹‚Ì•¬‚³‚¢‚Æ‚«

‚É‚Í•A”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚Ì’l‚Ì‚Ý‚Å‚Í•à–¾‚Å

‚«‚È‚-•A•Ê“rŒŸ“¢‚·‚é•K—v‚ª‚ ‚é•B

‡C ‰¹Œ¹•º•A •ó‰¹•º‚Ì‹z‰¹•ðŒ•‚É‚æ‚é̂ á‚¢‚Í‚Ý‚ç

‚ê‚È‚©‚Á‚½•B

4.2  “§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚Æ’PŒê—¹‰ð“x

•@“§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚Ì’l‚Æ’PŒê—¹‰ð“x‚Æ‚ÌŠÖŒW

‚ð•}9‚É•¦‚µ‚½•B‚±‚Ì•}‚©‚ç•Ÿ‚Ì‚±‚Æ‚ª‚í‚©‚Á‚½•B

‡@ “§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Æ‚Ì•·‚ª•|7dB ‚©‚ç•{19dB ‚Ì”Í

ˆÍ‚Å‚Í‘ŠŠÖŒW•”‚Í0.92 ‚ð•¦‚µ‚½•B

‡A •ó‰¹•º‚ª”½•Ë•«‚Ì•ê•‡‚Æ‹z‰¹•«‚Ì•ê•‡‚Æ‚Å‚Í•AŒã•Ò‚Ì•û‚ª’P

Œê—¹‰ð“x‚ª‘å‚«‚¢’l‚ð•¦‚µ‚½•B‚½‚¾‚µ•A‰¹Œ¹•º‚Ì‹z‰¹•ðŒ•‚É‚æ‚é

ˆá‚¢‚Í‚Ý‚ç‚ê‚È‚©‚Á‚½•B

‡B ̂ Ó–¡‚ª‚í‚©‚ç‚È‚-‚È‚é—Ì̂ æ‚Í•AƒŒƒxƒ‹•·‚ª•ó‰¹•º‚ª‹z‰¹•«‚Ì

•ê•‡‚Å•|7dB È̂‰º•A ”½•Ë•«‚Ì•ê•‡‚Å•|5dBˆÈ‰º‚Å‚ ‚Á‚½•B

•@“§‰ß‰¹ƒŒƒxƒ‹‚Æ”wŒi‰¹ƒŒƒxƒ‹‚Ì•·‚Æ•åŠÏ•]‰¿—Ê‚ª‹-‚¢‘ŠŠÖ‚ð•¦

‚µ‚½—•—R‚Æ‚µ‚Ä‚Í•Ÿ‚Ì‚æ‚¤‚È‚±‚Æ‚ª•l‚¦‚ç‚ê‚é•B

•@•\1‚Ì“§‰ß‰¹“Á•«ƒpƒ •̂[ƒ“‚É“§‰ß‰¹‚Æ”wŒi‰¹‚Ì•ü”g•”“Á•«ƒp

ƒ •̂[ƒ“‚ð•¦‚µ‚½‚æ‚¤‚É•A”wŒi‰¹ƒŒƒxƒ‹‚ð•ã‰º‚³‚¹‚é‚±‚Æ‚É‚æ‚è•A

‘Ñ̂ æ– ‚̂Ì“§‰ß‰¹‚ÌƒIƒNƒ •̂[ƒtƒoƒ“ƒhƒŒƒxƒ‹‚Æ”wŒi‰¹‚ÌƒIƒNƒ •̂[ƒu

ƒoƒ“ƒhƒŒƒxƒ‹‚Æ‚ÌƒŒƒxƒ‹•·‚Í•Ï‰»‚·‚é•B‚±‚Ì‚Æ‚«•A‘O•Ò‚ªŒã•Ò‚ð

•ã‰ñ‚é‘Ñ̂ æ•”‚ª•A250Hz ‘Ñ̂ æ‚ð‘ì‰z•ü”g•”‘Ñ̂ æ‚Æ‚µ‚Ä‘•Œ ‚̧·‚é‚±‚Æ

‚ª‚í‚©‚é•i”wŒi‰¹ƒŒƒxƒ‹‚ð•ã‚°‚é‚Æ•A‘S‚Ä‚Ì‘Ñ̂ æ‚Å“§‰ß‰¹ƒŒƒxƒ‹

‚ª”wŒi‰¹ƒŒƒxƒ‹‚ð‰º‰ñ‚é•ê•‡‚à‚ ‚é•j•B

•@•¡‰ñ•A“§‰ß‰¹‚ÌƒŒƒxƒ‹‚Ì•â‘Î’l‚¾‚ ‚̄Å‚È‚-•A‚±‚Ì‚æ‚¤‚ÈƒŒƒxƒ‹

•·‚É‚Â‚¢‚Ä‚à’²‚×‚½‚í‚ ‚̄Å‚ ‚é‚ª•A•ÀŒ±Œ‹‰Ê‚Í•A“§‰ß‰¹‚ÌƒŒƒxƒ‹

‚Æ”wŒi‰¹‚ÌƒŒƒxƒ‹‚Æ‚Ì‘Š‘Î“I‚ÈŠÖŒW‚ª•åŠÏ•]‰¿‚É‰e‹¿‚ð— ‚̂¦‚é‚±

‚Æ‚ð•¦‚µ‚½‚Æ‚¢‚¦‚é•B‚·‚È‚í‚¿•A”íŒ±•Ò‚Í•A•å‚Æ‚µ‚Ä•A“§‰ß‰¹‚Ì

ƒŒƒxƒ‹‚Æ”wŒi‰¹‚ÌƒŒƒxƒ‹‚Ì •u•·•v‚ð•d—v‚È”»’f••–Ú‚Ì1‚Â‚Æ‚µ‚Ä

‚¢‚é‚à‚Ì‚Æ•„•@‚³‚ê‚é•B

4.3  •·‚±‚¦•û‚Æ’PŒê—¹‰ð“x

•@•·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚Æ’PŒê—¹‰ð“x‚Æ‚ÌŠÖŒW‚ð•}10 ‚É•¦‚µ‚½•B‚±

‚Ì•}‚©‚ç•Ÿ‚Ì‚±‚Æ‚ª‚í‚©‚Á‚½•B

‡@ •·‚±‚¦•û‚ÌƒOƒŒ•[ƒh‚ª•A0.4 È̂•ã 1.0 –¢–•‚Ì”Í̂ Í‚Å‚Í‘ŠŠÖŒW•”

‚ª0.82 ‚ð•¦‚µ‚½•B



‚ç‚ê‚é•B‚Ü‚½•A“Á‚É•A•¡‰ñ‚Ì‚æ‚¤‚È•ÀŒ±•º‚Å‚Ì•ÀŒ±Œ‹‰Ê‚Æ•À•Û‚Ì

•¶Š •̂ÀŠ ‚́Æ‚ÌŠÖ̃ A‚ðŒŸ“¢‚·‚é‚±‚Æ‚ª•d—v•–••‚Å‚ ‚ë‚¤•B‚³‚ç‚É•A

‰¹—ÊŠ́•A ‰¹•¿Š́•A •s‰õŠ ‚́Æ‚ÌŠÖŒW‚ÌŒŸ“¢•A•î•ñ—•̃ _‚Ì“K—p‚ÌŒŸ

“¢•A •º“à‰¹‹¿‚Ì•ª–ì‚Å•A˜b‚µ•º‚Ì—¹‰ð“x‚ð•\‚·•w•W‚Ì̂ ê‚Â‚Æ‚µ‚Ä

•g‚í‚ê‚Ä‚¢‚éMTI •ESTI ‚ð“K—p‚·‚é•û–@  ‚ÌŒŸ“¢‚È‚Ç‚à‘å•Ø‚Å‚ ‚é

‚Æ•l‚¦‚Ä‚¢‚é•B

•@•Ó•«

•@–{•ÀŒ±‚É‹M•d‚È‚²••Œ¾‚ð‘Õ‚¢‚½•ç—t•H‹Æ‘åŠw•q̂ À•Ÿ‹³•ö‚É•Ó

ˆÓ‚ð•\‚µ‚Ü‚·•B
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