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GY/T 298—2016 HHIRG/INMufh EMIEN 7% (ITU-R BS. 1116-3, MOD)

ITU-R BS. 1284-1: 2003 7= & & FWIF#EH /77 (General methods for the subjective

assessment of sound quality)
3 ANiE. EXFNYEREIE

3.1 ARIBRIENX

NEUARTEAE ST A
3.1.1
EXiRZE{E  absolute error score; AES
S B SDG B A5 [X [8] K /N5 SDGHIODGZ 22 () R I3ME, HatHE AR AR (D .

~ 2
AES=2 /w ....................................... D
e,

Cl—EfFIX AR/, #C1<0.25, MCI=0. 25;

N — P B AR ) .
3.1.2

HARSIFRE basic audio quality

—AMMEAFEREME, ZEEAE TR RATE AR 2 2 %5 5 K A ER R A 8] R 2
3.1.3

YRIBARE coding margin

—MNRESE, RIS A AT B0 B ] BN R R =
3.1.4

FEREVIHETE  model output variables; MOV

TR & 7 3 B R TR HH A o G AR B DA A O B A 2 5T N A, Tk — 2D iR w45 A R 1k
3.1.5
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TMEFSZHL subjective difference grade; SDG
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3. 1.

3. 1.

3. 1.

3.2

SDG:GUDTiGRnf ................................................ ( 2 )
o
Gor—— IS TV 54 s
Gres—— IR S A TVF 0 E -
6
EMESZEL objective difference grade; ODG
JEEN B VE M R B S, N T R ERSEY, B EARE RN ES .
7
BeME off-line measurement
— MR, HWEE A2 AT BRI R 5.
8
EZME  on-1line measurement

AN ERES, DI RE R MR LR AT e 1) R G T H AR —F
UER&TE

T F i 1 T A S

ADB PR EI (Average Distorted Block)

ASD  WraEdiit 2= % (Auditory Spectral Difference)

BAQ FEAFZSfE (Basic Audio Quality)

CI B X8 (Confidence Interval)

DC HiR (Direct Current)

DFT EEfE EmM2¥% (Discrete Fourier Transform)

DIX T3t+E% (Disturbance Index)

EHS ¥y H 45 (Error Harmonic Structure)

ERB  ZE34E47 %% (Equivalent Rectangular Bandwidth)

FFT PRigfd B 484t (Fast Fourier Transform)

FIR A IRAKFA WM. (Finite Impulse Response)

IIR  TeBRAKM M, (Infinite Impulse Response)

ITU HEFrEAZEREME (International Telecommunication Union)
IS0  EHFrtrvEAHZ (International Standards Organization)
JNLD IS er gt B2 (Just Noticeable Level Difference)
MFPD & KA MIMEZR (Maximum Filtered Probability of Detection)
NL ez nmE (Noise Loudness)

NMR Mgk bE (Noise-To-Mask Ratio)

PAOM EHIEHFR =& (Perceptual Audio Quality Measure)
PERCEVAL JE&N3FE4 (Perceptual Evaluation)

1)
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2
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POM JREIZ W& (Perceptual Objective Measure)
Ref Z#{Z%5 (Reference Signal)

ROEX ROEXp%{ (Rounded Exponential)

ROV Hrdi{EHLZE (Rate of Output Values)

SCM F WM 4gmid 4 & (Subjective Coding Margin)
SPL FEHEZ: (Sound Pressure Level)

Win & HOF{E (Windowed Average)
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®2 FTEAMRAR FFT BB

il (o & Cf, kDD HubiEe (kDD A (fy (kD PR (fy[k]D
Hz Hz Hz Hz

0 80 91.708 103. 445 23. 445
1 103. 445 115. 216 127. 023 23. 577
2 127. 023 138. 87 150. 762 23. 739
3 150. 762 162. 702 174. 694 23. 932
4 174. 694 186. 742 198. 849 24. 155
5 198. 849 211. 019 223. 257 24. 408
6 223. 257 235. 566 247.95 24. 693
7 247. 95 260. 413 272. 959 25. 009

272. 959 285. 593 298. 317 25. 358
9 298. 317 311.136 324. 055 25. 738
10 324. 055 337.077 350. 207 26. 151
11 350. 207 363. 448 376. 805 26. 598
12 376. 805 390. 282 403. 884 27.079
13 403. 884 417.614 431. 478 27. 594
14 431. 478 445. 479 459. 622 28. 145
15 459. 622 473.912 488. 353 28. 731
16 488. 353 502. 95 517.707 29. 354
17 517.707 532. 629 547. 721 30. 014
18 547. 721 562. 988 578. 434 30. 713
19 578. 434 594. 065 609. 885 31. 451
20 609. 885 625. 899 642. 114 32. 229
21 642. 114 658. 533 675. 161 33.048
22 675. 161 692. 006 709. 071 33. 909
23 709. 071 726. 362 743. 884 34.814
24 743. 884 761. 644 779. 647 35.763
25 779. 647 797. 898 816. 404 36. 757
26 816. 404 835. 17 854. 203 37.799
27 854. 203 873. 508 893. 091 38. 888
28 893. 091 912. 959 933. 119 40. 028
29 933. 119 953. 576 974. 336 41.218
30 974. 336 995. 408 1016. 797 42. 461
31 1016. 797 1038. 511 1060. 555 43. 758
32 1060. 555 1082. 938 1105. 666 45.111
33 1105. 666 1128. 746 1152. 187 46. 521
34 1152. 187 1175. 995 1200. 178 47.991

10
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=2 (8D
sl (o {7 HCHIIP g (fe (kD A (fy (kD P (fylk]D
Hz Hz, Hz, Hz,

35 1200. 178 1224. 744 1249. 7 49. 522
36 1249. 7 1275. 055 1300. 816 51. 116
37 1300. 816 1326. 992 1353. 592 52. 776
38 1353. 592 1380. 623 1408. 094 54. 502
39 1408. 094 1436. 014 1464. 392 56. 298
40 1464. 392 1493. 237 1522. 559 58. 167
41 1522. 559 1552. 366 1582. 668 60. 109
42 1582. 668 1613. 474 1644. 795 62. 128
43 1644. 795 1676. 641 1709. 021 64. 226
44 1709. 021 1741. 946 1775. 427 66. 406
45 1775. 427 1809. 474 1844. 098 68.671
46 1844. 098 1879. 31 1915. 121 71.023
47 1915. 121 1951. 543 1988. 587 73. 466
48 1988. 587 2026. 266 2064. 59 76. 003
49 2064. 59 2103.573 2143. 227 78. 637
50 2143. 227 2183. 564 2224. 597 81.371
51 2224. 597 2266. 34 2308. 806 84. 208
52 2308. 806 2352. 008 2395. 959 87. 154
53 2395. 959 2440. 675 2486. 169 90. 21

54 2486. 169 2532. 456 2579. 551 93. 382
55 2579. 551 2627. 468 2676. 223 96. 672
56 2676. 223 2725. 832 2776. 309 100. 086
57 2776. 309 2827. 672 2879. 937 103. 627
58 2879. 937 2933. 12 2987. 238 107. 302
59 2987. 238 3042. 309 3098. 35 111. 112
60 3098. 35 3155. 379 3213. 415 115. 065
61 3213. 415 3272. 475 3332. 579 119. 164
62 3332. 579 3393. 745 3455. 993 123. 415
63 3455. 993 3519. 344 3583. 817 127. 823
64 3583. 817 3649. 432 3716. 212 132. 395
65 3716. 212 3784. 176 3853. 348 137. 136
66 3853. 348 3923. 748 3995. 399 142. 051
67 3995. 399 4068. 324 4142. 547 147. 148
68 4142. 547 4218. 09 4294. 979 152. 432
69 4294. 979 4373. 237 4452. 89 157. 911

11
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=2 (5
il (o & Cf, kDD HubiEe (kDD A (fy (kD PR (fy[k]D
Hz Hz Hz Hz
70 4452. 89 4533. 963 4616. 482 163. 592
71 4616. 482 4700. 473 4785. 962 169. 48
72 4785. 962 4872. 978 4961. 548 175. 585
73 4961. 548 5051. 7 5143. 463 181.915
74 5143. 463 5236. 866 5331. 939 188. 476
75 5331.939 5428. 712 5527. 217 195. 278
76 5527. 217 5627. 484 5729. 545 202. 329
77 5729. 545 5833. 434 5939. 183 209. 637
78 5939. 183 6046. 825 6156. 396 217.214
79 6156. 396 6267. 931 6381. 463 225. 067
80 6381. 463 6497. 031 6614. 671 233. 208
81 6614. 671 6734. 42 6856. 316 241. 646
82 6856. 316 6980. 399 7106. 708 250. 392
83 7106. 708 7235. 284 7366. 166 259. 458
84 7366. 166 7499. 397 7635. 02 268. 854
85 7635. 02 7773. 077 7913. 614 278. 594
86 7913.614 8056. 673 8202. 302 288. 688
87 8202. 302 8350. 547 8501. 454 299. 152
88 8501. 454 8655. 072 8811. 45 309. 996
89 8811. 45 8970. 639 9132. 688 321. 237
90 9132. 688 9297. 648 9465. 574 332. 887
91 9465. 574 9636. 52 9810. 536 344. 962
92 9810. 536 9987. 683 10168. 013 357.477
93 10168. 013 10351. 586 10538. 46 370. 447
94 10538. 46 10728. 695 10922. 351 383.891
95 10922. 351 11119. 49 11320. 175 397. 824
96 11320. 175 11524. 47 11732. 438 412. 264
97 11732. 438 11944. 149 12159. 67 427. 231
98 12159. 67 12379. 066 12602. 412 442. 742
99 12602. 412 12829. 775 13061. 229 458. 817
100 13061. 229 13296. 85 13536. 71 475. 48
101 13536. 71 13780. 887 14029. 458 492. 748
102 14029. 458 14282. 503 14540. 103 510. 645
103 14540. 103 14802. 338 15069. 295 529. 192
104 15069. 295 15341. 057 15617. 71 548. 415
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Fz2 (8
sl (o A (f, kD) HRMTER (fo[k]D mA (kDD e (fylk])
Hz Hz Hz Hz
105 15617. 71 15899. 345 16186. 049 568. 339
106 16186. 049 16477.914 16775. 035 588. 986
107 16775. 035 17077. 504 17385. 42 610. 385
108 17385. 42 17690. 045 18000 614. 58
3 RATESRMAH FTT BR85S
A (F1[kDD L (Fo kDD A (fy kD) BE 5 (Lylk])
Hil ko
Hz Hz Hz Hz

0 80 103. 445 127. 023 47.023
1 127. 023 150. 762 174. 694 47.671
2 174. 694 198. 849 223. 257 48. 563
3 223. 257 247.95 272. 959 49.702
4 272. 959 298. 317 324. 055 51. 096
5 324. 055 350. 207 376. 805 52.75

6 376. 805 403. 884 431.478 54. 673
7 431.478 459. 622 488. 353 56. 875
8 488. 353 517.707 547. 721 59. 368
9 547. 721 578. 434 609. 885 62. 164
10 609. 885 642. 114 675. 161 65. 277
11 675. 161 709. 071 743. 884 68.723
12 743. 884 779. 647 816. 404 72. 52

13 816. 404 854. 203 893. 091 76. 687
14 893. 091 933.119 974. 336 81. 245
15 974. 336 1016. 797 1060. 555 86. 219
16 1060. 555 1105. 666 1152. 187 91. 632
17 1152. 187 1200. 178 1249.7 97.513
18 1249.7 1300. 816 1353. 592 103. 892
19 1353. 592 1408. 094 1464. 392 110. 801
20 1464. 392 1522. 559 1582. 668 118. 275
21 1582. 668 1644. 795 1709. 021 126. 354
22 1709. 021 1775. 427 1844. 098 135. 077
23 1844. 098 1915. 121 1988. 587 144. 489
24 1988. 587 2064. 59 2143. 227 154. 64
25 2143. 227 2224. 597 2308. 806 165. 579
26 2308. 806 2395. 959 2486. 169 177. 364
27 2486. 169 2579. 551 2676. 223 190. 054
28 2676. 223 2776. 309 2879. 937 203. 713
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=3 (8D
#15) G A (£1[k]D HtiER (fe (kDD A (kDD WA IE (fy[kDD
Hz Hz Hz Hz
29 2879. 937 2987. 238 3098. 35 218.414
30 3098. 35 3213. 415 3332.579 234. 229
31 3332.579 3455. 993 3583. 817 251. 238
32 3583. 817 3716. 212 3853. 348 269. 531
33 3853. 348 3995. 399 4142. 547 289. 199
34 4142. 547 4294. 979 4452. 89 310. 343
35 4452. 89 4616. 482 4785. 962 333.072
36 4785. 962 4961. 548 5143. 463 357.5
37 5143. 463 5331. 939 5527. 217 383. 754
38 5527. 217 5729. 545 5939. 183 411. 966
39 5939. 183 6156. 396 6381. 463 442. 281
40 6381. 463 6614. 671 6856. 316 474. 853
41 6856. 316 7106. 708 7366. 166 509. 85
42 7366. 166 7635. 02 7913.614 547. 448
43 7913.614 8202. 302 8501. 454 587. 84
44 8501. 454 8811. 45 9132. 688 631. 233
45 9132. 688 9465. 574 9810. 536 677. 849
46 9810. 536 10168. 013 10538. 46 727.924
47 10538. 46 10922. 351 11320. 175 781. 715
48 11320. 175 11732. 438 12159. 67 839. 495
49 12159. 67 12602. 412 13061. 229 901. 56
50 13061. 229 13536. 71 14029. 458 968. 229
51 14029. 458 14540. 103 15069. 295 1039. 837
52 15069. 295 15617. 71 16186. 049 1116. 754
53 16186. 049 16775. 035 17385. 42 1199. 371
54 17385. 42 17690. 045 18000 614. 58
PR 5 i A RS PR AR S AR SRS G HeiFsplke], mTRAR “HMHANALFRTH Y 7 (RER
Fo, WA (3 .
Fsp[kf,n] - |Fe[kf’n]|2 .................................... (13)
Fsplkf A LR IRZEE SHIGERERR, WA (14) .
Fsp[kf,n] — |Fnoise[kf'n]|2 ................................. (14)

REETHIFEILL0. 3. 5,
AL BRI B A O SR AL

Pt

/% inputs */

14

feEPok, n],




Fspl ]: fMAREE
/* outputs */
Pe[ ]: WG S mHREE
/* intermediate values */
I BRARS
k : \FEtATIIZRS
7« BERAMEH
SR RRA 2109
R AR FE55
f10] = PRI
full = PR &
Fres : BRI HERH AL

GY/T XXX—XXXX

Fres = 48000/2048:
for (i=0; i<Z; i++)
{
Pel[i]=0;
for (k=0;k<1024 ; k++)
{
/% line inside frequency group */
if ( (( k=0.5)*Fres >= f1[i]) && ((k+0.5)*Fres <= fuli]))
{
Peli] += Fsplk];
}
/* frequency group inside%/
else if( (( k-0.5)*Fres < f1[i]) && ((k+0.5)*Fres > fuli]))
{
Peli] += Fsplkl*(fuli]-f1[i]) /Fres:
}
/* left border */
else if( ((k-0.5)%*Fres < f1[i]) && ((k+0.5)#*Fres > f1[i]))
{
Pe[i] += Fsplk]*( (k+0.5)*Fres — f1[i])/Fres;
}
/% right border
else if( ((k-0.5)*Fres < fuli]) && ((k+0.5)*Fres > fulil);
{
Pe[i] += Fsplk]*(fuli]- (k-0.5)*Fres) /Fres;
}
/% line outside frequency group */
else
{
Peli] += 0;

15
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}

/% limit result */
Pelil=max (Pe[i], 0. 000000000001) ;

10 2 1 6 //j\\ﬂumﬁl; ;T%
PRI Y RE B IG I0— MR PThres, WA (15) FIAR (16) .

0.4x0.364x(’;%[(;‘g)_ ?

Prpresk] = 10

Plk,n] = Po[k,n] + Prypeg[k] — ceevseeseesessssmenniiniis (16)
ZACFRBY B tHPp [k, n] A0SR “E sl .

10.2.1.7 4%

KA BT R, MR EHE S AP,k nl . 78 RECHIUN SRS . KRR E 2 N
27dB/Bark, T =y #5 N B T30 3 F g 7
Bz ARX A . AR 18 A (19 ##TIHE.

230
Su [k, L[k, n]] =24 _m.{. 0. 2L[k, ] ........................ (17
Sl [k, L[k’n]] ey A T P P PP (18)
A
L[k,n] = 10]g(p k,n]) ................................................ (19)
B AKI AR ISL, WA (200 .
1
. 0.4\02
E,[k,n] = m (Z Einelj, k1] )04 .............................. (20)
;H\:E':‘Ellneﬁﬂ/A\ﬁ 21) ?%’@J
( 10L[1jbn] . 10—7”95'(J'—k)1~051[1'.L[J',n]]
i, —resU-m - sjljiLhn]l res-(u=j) - suljLljn]] Aok < jm
. ZL:O 10 10 + Z;Zt;} 10 10
Einelj, kin] = Win]  resCep - salitfm) @D
10 10 - 10 10 N .
jor TresUmm siiLinal - res(u=j) - suliLlin]] 5 k= jH
Yy=010 10 +X7210 10
Normsp[k]#&HE AR (22) MIAR (23) FHATHEH.
1
Normgp[k] = (Z]Z,:—&E'line[]',k]o'4)°-4 .............................. (22)

—res-(j—k) - 51[j,0]

10 10 NP .
Gl sl D sull Mok <

res-(u=j) - sulj.0]
10

= , ZL;%lO 10 +¥42110
Einel, k]l = esGeef) - suliol e (23)
10 10 M2, .
jo1 ZresUzw siliol - res-(ue)) - suljio) 5ok =W
Y,=010 10 +X;0510 10

16
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resTNE I HER, BEAREIRANO. 25Bark, LA A0, 5Bark.
A BUIRE [k, n] R TSR MITHEE, ROy “RPERERAGEI A" .

10.2.1.8 HBHE9 %

N T BANET AR, BRI AL RE R RN 8] — B s e s BEAT 70T AL B o I (] H B T4
IR iR (AR (12) Uk, FFERAR (24) #ATHHE

100
T =Ty + i (T100 — Trip)  *woeeeeeeeeesemsensssessessnnnnnanans (24)

e

T100——BUH H0. 030s;

Tin——UE 40. 008s.

— I RE BE R AR A 20 (25) FIAR (260 BEATIHE.

Ef[k:n] =a X Ef[k,n—l] + (1—a) X Ep[k,n]  ceeeeeeeereennnnnneeenn (25)

E[k,n] = maX(Ef(k,n),Ez(k,n)) ....................................... (96)
Herhar] R H _ERmT R FEL @A 27 BT,

a = e 18‘;.5'% ................................................... 27)

nRINEFRIIM, kFRFL, Erlk, 0]=0
TEZACFR B, REECE [k, n] % BB .
10.2.1.9 #ElkSE

FEME — RN, 5 102 24— IR S (E B FT BRI A AS 5 E AR B R A5 5 RIS, 2B A
FNZAF 5 AP G o A BRAE W] R A AR Hlom [k 0P RS AT AU SAE 3], WA (28) A
(29) .

_ (30 k-res < 12 el
mlk] = {0.25k><res k-res > 12 (28)
M[k,n] = E[E ................................................ (29)
1010

FEZACFRRY L, REEM [k, n] AL E A .
10.2.2 EFEREEFIRE
10.2.2.1 HE&

A ) T A R RS AR m e T i e A 98 2 (R L A 5 ) AR N 5 PG AT A 45 o

17
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BMAES (BHESHPNIES)

v

R Bk it

LN ERER bR [5 T8 FL T
v
LK ETTIER A
v
I3 AR BT SEDE B A 2H

HNE AN AL
v
B Sy A
v
BIE
v
A (1)
v
G0 P R 7

\
v

B (2

W (1 EERBR | B
WU 2 | 1 Tk B
v v
S SE R ]
v v v v
Fi 7 i AR X WA I

Elo HENERFER h AT IR RE I 2R R A AL

TEB AR AR M N BN S S5 5, E ek L R 2 BoE i B, )54
AN EE PR, HEREDCE D MR By . BL)E, 15 5 @ RVEAALIE B & 0 i ity il A5 5, e
LR AE LRI AAE R RN b B3 2 00 AT o O 1AL FAT i B R, R AR A ek Hont
OB T AT PRI . SR H P20 A B8 A0 ) A AT AR T Wi 8 4 R A 70 R G b AT AR AU

A A 5 A Hiber t 224 R THEE S S R% . Oy TRUR e, B R —4
HA W DR H8E R BJE, S, DA ot R GE I A B & AR 0 A S B . e, i
TRE AT AT — AT I AR, DLSEELAT A 4k -

18
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LB B A i A s n] T TS M BEAR 2, 5 — VRIS 3 A7 AL PR R 3 ORBIERBRAR
O HTHE RSN XS AR A% 7B T R AL . A T X e e A AR S
PR WAL R 5 HAb R B, WS 5 22545 5 AU R AE 0 L B S R S CORR S i
PR QAT 3t 30 3 MR AR A AR B i N R AT T AR 2

10.2.2.2 ZREHE

FEDE BRI AL, X5 S5 AT KA R T OU32 1 R s 20 58 — IR S A Ab B, X5 S 384T
KAER T N6 T RFE, N5 BT &

KFEH MANES
v
48000 [R5 HEL S PR o [] i HL S
48000 L HI IR A
48000 JEP AR A

TUCRFE (12 32)

48000/32 AL AT A B8
v

48000/32 DB i

48000/32 K IE

!

WA (1) -

48000/32 5

48000,/192 T P R

48000/192 l R B IR 2
B oA (2) —

48000/192 G

48000/192 S ot

E7 LUK SE AR E 2 EINER R R A
10.2.2.3 [EIEFRIEE
BN B P DR ae T8 6V 220 P A NS 5 B0 R R P AT TR 2], WA (30) &

19
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10Lmax/20

fac - rrr 7 (30)
TE AR FNHER I BRI 0N, R E Lpnax N92dBspr.
10.2.2.4 EERERKE

H TR s NS 5 IR E AR BUR, IR AG SN — A E BRI 88 . A
K T ISR AN 20HZ KT But terwor th sy B €L &%, 1ZIEHE A8 HPIAS B TIRJEDR: 2% B B2 B, WA
A 3D .

Vo = Xy — 2Xpq F Xpeg F Dy Ypq Dy rrreeeeeeeeeeessseiinnn (31)
HAp s — N IE A R ECA -
b,, = 1.99517,-0.995174
AR A IR EON -
b, , = 1.99799,-0.997998

10.2.2.5 GER=R4E

XN 5 S5 S IR FE, JEBAR AT 40 NUESAR XA, XA T 0 b
JE E¥ 53 A HLBAG IR RE B ZEXH 1 T8 o B3 X B I % h PN E IR AL, X 9 I DD s LA R T PR3 3 i
Rz, AEEAAOImIN B 22 907 o PAIUL, 55 ANDE AR A0 AR — MRS fn ) Hilbert 22/ (3B
B — IR AR RS 5 S8, S5 — AR A A T AR ILRE AR o ARATTAR kst i 7 (. 2%

FE—A cos? TR . JEIEIRE XA (29) , MERIRHIHCATEE Tk B K BERIAT A E B R 53 4
MFFE (b, k RoRIEWES, n BRI EIEEE, T RPN RAEREIRE: T=1/48000) o % hye (k, n)

A him Gk, n) B AEEE, ATRHEEATE R FIR BERAs . SN 5 52 R BRI, 3 a4 75 mT LA
i AR H RIS R AR, WA (32) .

=4[ ") cos{ 2 101 [n- NI
hre (k,n) = NK] sin (n N[k]j cos(Zn felk] (n 5 j TJ D<n<NIK
him(k,n)Zﬁ-Sinztn- Nr[]k]j'Sin(ZTC' fc[k]'(n_yj:r} ...... (32)
hre (k,n) = hi (k,n) =0 :;E[H

™4 RRERHV LSRR« BOe R 4K FE FIER SNE Y

o LR (felkD \ ‘ ‘
B BRSO . Wi BB (KD BSMERTFEA (DIK])
Z
0 50. 00 1456 1
1 116. 19 1438 10
2 183. 57 1406 26

20




GY/T XXX—XXXX

F4 (8
bR (f[k]D
TEBAAREL (O 0 ik o A B/ REAS (N D WAMER FEA (D[k]D
3 252.82 1362 48
4 324. 64 1308 75
5 399. 79 1244 107
6 479. 01 1176 141
7 563. 11 1104 177
8 652. 97 1030 214
9 749. 48 956 251
10 853. 65 884 287
11 966. 52 814 322
12 1089. 25 748 355
13 1223.10 686 386
14 1369. 43 626 416
15 1529. 73 570 444
16 1705. 64 520 469
17 1898. 95 472 493
18 2111. 64 430 514
19 2345. 88 390 534
20 2604. 05 354 552
21 2888.79 320 569
22 3203. 01 290 584
23 3549. 90 262 598
24 3933. 02 238 610
25 4356. 27 214 622
26 4823. 97 194 632
27 5340. 88 176 641
28 5912. 30 158 650
29 6544. 03 144 657
30 7242. 54 130 664
31 8014. 95 118 670
32 8869. 13 106 676
33 9813. 82 96 681
34 10858. 63 86 686
35 12014. 24 78 690
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x4 B
\ L% (kD) \ ‘ ‘
HE B (O . Mk 1 /RE A (NTKDD FOMER BEA (KD
Z
36 13292. 44 70 694
37 14706. 26 64 697
38 16270. 13 58 700
39 18000. 02 52 703

FRUCMIER Y R N 50Hz ~ 18000Hz o W 3sk & i bs LMK H Schroeder 88 A\ 4 H (R AL L 34T 11 545 21,
WAL (33) .

z =7 arsjnh((,];_o) .................................... (33)

N T AEFTAT RIDE RS AT HESF I RE IS, X AR JEBLA M A AEISD/S KA . Horfr, DRSS B Sk
TR IS FEE 7 LA B K o 2 ) e s PR K o i S R RE 22 ZE K — 2, WA (34) 5 fESEIRS, A
RIS IAEA I B ERS, (HTRF S VRl 225 SEO7 SN & M ERT o

D[k] = 1 + %(N[O] — N[k])  ceeeeeeeeveeesnesssneniennnnienn, (34)

XU B 5 (A AT SRR PR T O 32 UCRAE, ARE E, AE M B 7 X N IE S AR K32
M NFEABEAT TR

10.2.2. 6 SNEFBEIER
A FEF R B AR i NI I AR A R B AT RS B . Z R B e s, At (35) .

2

_ felk\ ™08 —0.6(LM_33 3y (LIKINC
Wik] = 06 x 3.64 x (L) ™71 g5 (560-33) — 10 x (£14) (35)

LER
/% inputs %/
out re,out im :JEJ 2 (SEEAE L)
W ek % (A5 (32))
/% outputs */
out re,out im :JEVR ZRZH 4 H
/* intermediate values */
K - JEp At g
Wt A E PR
/* SNELAIRR ZER AT */
for (k=0. . 39)
{
Wt= pow (10, W[k]/20)
out relk]*= Wt;

3) L, BRI PSR R B A e AR E R . BARRBI R IUEARE R RO R (s
PRER > T 1. SkHz BRI D, H 5123 G S I BT DU S i e v, (HLn iR 2, R
B ERAATREHBLN, RG5O T EME T .

22
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out im[k]#= Wt;

}
10.2.2.7 SS9

K0 A0 BRI 58D 2 2EL 0 B BN LA B b o 43 A BR B — AN U8 B R 2. (KR
FIHE N31dB/Bark, mR}ZEN#E-24dB/Bark$|-4dB/Bark 2 [A] A5 4t .
R s k], REA (36) HEAR,

s[k] = nﬁn(—4, —24 - 22

felk]

X TR PR AR A S, BAPLIK RSN R o B S s BRI 4 th 8 1)~ 5 4t , SR JE4%
HEEH B 5y DU CAB) FR o HO AR ] MRAF AT o B B MR IR TE I 8] b m] B — N B [8) 5 58 100ms
() — I IE R A AT I AL B

T B TR R INE 5 SR IR A M R R G 5 MR IR I 2 AR A . e EAERARL R TN
s (HHFA , e R — TIRJER# FIE T EARRIZ T AR 547

P

/% inputs %/

out re,out im :JEEARHKIE IR

z[ ] UEPAS A ORI AT I, A Bark (WLERAFIA 2 (30))

/% outputs */

A re, A im HHAER

/* intermediate values */

gk UEE SRR

a, b INF[A] P R 4L

dist :iFEEPRHE L

LU T A uB s o Ak i) a1

sl 1« B A AR

dl, d2 :Zgpf

/% static */ REFIWIFMER TR N EIFMEE, ZEVIE A0

cl, cul 1 A55HAEs

+ 02 L[k]) ........................... (36)

10.2.2.8 f&IF

JEP ARG H AL K RE B T IR ARG 5SS SR o, WAt (37) .
Eo[k,n] — Are[k:n]z + Aim[k’n]z .............................. (37)
10. 2. 2. 9~10. 2. 2. 11 T E AR 2 3 T X B g = AT .

10.2.2.9 BT - EEEK

N TR TR, 8 A oy AL P E BB I 18] R P FTRIER 48 2EAT 10 A AL BE . IXFIRVEPAT HAT 12
filSk Icos2 KM N CR 24 T IR s LA AR R R 384N FEAS (R8I As N ) o AR 8] 7 A Ak
BS, TR T ORFE . P4 AR LUK IE R $lcal1=0. 9761, 3 BIAHXT 45 %€ [T BT 13 &
HHer, A (38) .

0.9761

Ei[k,n] = Y1 Eolk,6n — i] X cos? (n ﬂ) """"" (38)

23
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10.2.2.10 RMAERREE

TES— I B A2 I I A R R RSB, oo AR (39)

felk\ ™8
Ernreslk] = 100.4-><0.364-(1000)

AT BIOBRE, [k n] AR (40) . A TIBBLRA TS, SRR kbR MR b
A7
Ez[k’n] — El[k’n] + EThTes[k'n] ................................. (40)

10.2.2. 11 BHE %6 - BiEEk

N T RAAUL R PO, NS I T A e B N 1) P BRI S I A AT AL BEARRR o I 1) E
REFEDUER A OB (HRD IR ARX (4D 5.

T =Ty + flOO (T100 — Trmin)  wwweereseesnseenessseennenn, (41)
A
TlOO ——EX1E%300205;
Tomin——WUE ~0.004s .
— Wi g AR IR A 20 (42) BATITHEL
Elkn] = a X E[kn—1] + (1=a) X Ej[k,n] weeeeeeeseeeseeseuenes (42)

P %M = e mooor Al AR AR (43) HEATIHEAE],

_ 192
@ = ©7 180007 +erreresscssstssitiiitiiiiintitcntcnttntitineins (43)

AL EEE B AE Lk, n] A9,
10.3  HERIHIFRALIE
10.3.1  FAE AT IR

A IR 2B G T IR A L H S B AP TH S A . ol T aX W R H 2 A ) — R AT
P AR A, 5B TR E R RS BRI DK (StepSize) MZEEATHE

Ko KHFFFTHZEER, BRAGE1024, 2 AT DLEGS (Erddizl) s 109 GERtEE) o 6T gk
B F MR, BRAEE192, 2M(EE40. AR, TG A8 SR VA ek 23 T A (E ) 0.

10.3.2 HFFMRNFE
10.3.2.1  EEFiAEEFn4R 2 R0

T AR5 R B (5 B 2 I 2 R A 2 5, W5 R % £ 5 T4 Y e 0
T
935 R NENCR R (O RERER T — W GBI BT THLAL I o I ) B T
P, AR (1) .

100
T =Ty + T (Trop — Tmin)  tweeeeeeesssessnnneeessnnsnninans (44)
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A

T390 — BB ¥0.050s:;

Tmin——W{E 40.008s.

— P RIE IR AT W AL (45) AT (46) .
Preslkon] = a - Preplkon—1] + (1 —a) - Egeplk,n]  eeeeeeeeseeeeneeeneenns (45)
Preselk,n] = a » Prege[k,n—1] + (1 —a) « Epege[k,n]  coeveeeemerereeeneeeeens (46)

Horh, ETestMERe /M HHEE 5 BB, TR Bam iR A0 (47 AT EA3

_ StepSize
(I = @ 48000-T  *eeesccccsessecccccscccccscscscccccccsccscccsccsccs (47)

10.3.2.2 HFIFE

EIE AT (48) SHKIBH AT P o5 1 Pro p FEAT THEAS BRI AL IE R ¥ LevCorr,

Z-1 - 2
LevCorr[n] = (Z":" ‘QI%T;ES;[T':Z][:Z‘;/‘ [k'"])

WRKRIERBKT 1, SEETNREURIERE, BWNERE TRk OZRIERE, AR (49)
Mz (500 .

Epreslk,n] = Egerlk,n]/LevCorr[n]|LevCorr[n] > 1 --eee-- (49)
Eprest[kon] = Erese[k,n] - LevCorr[n] |LevCorr[n] < 1 -eeeeeee (50)
10.3.2.3 RN

A8 (A IR AR AT R PE B S A S (5 S IR i I TR 845 2, WA (B

S oalkl - Eprestlkn—il - Ep peflkn—i]
Yo alkl -Epreflkn—i] - E geglkn—i]

fHatl#E AR (4D G EEHELB AR 44 HEAE. QRRK, n] KT1, WRAE SR
ERMEE MR, n]-1, Z2HESHRERBEE N MK, WHERK, n]AKFL, MSHESHK
IERHBLE R, n], WHAME S R IE RO E L, AKX (52) .

R[k,n] =

Rpooclkon] = Rpesllon] = 1| Rlkn] = 1

1
R[k,n]’
Rrestlk,n] = 1, Rreslk,n] = R[k,n] |R[k,n] < 1 eeeeeese (52)
R A A8 (973 B0 QUR [k, n]REAFAE) Hop 7K T0, BB RTest [k, n]A0FFBEERRer [k, n]
HNle Hni (48) HI7F N0, Rrestlk, n]JFIRRer [k, n] ML R ST TG 2. Q1R 200
WAFELE (Wk=0) , WRrest[k, n]FiRer [k, n] LLRBLE AL
RIE REAEMAN JESGR P B _EREATF, IRl AL (44) FIAZ (A7) g H B R Ta) 2
AT P AL HE, WA (53) o XUERARALH SR, PR E OMB 523, XFFTH e, 4
HE OME R4 (R B8 (EERbE D .

M,
1
PattCorrresi[k,n] = a - PattCorrpeglk,n—1] + (1—a) - i Z Rrest [k + i,m]
i=—M,
PattCorrger[k,n] = a - PattCorrges[k,n—1] + (1—a) - % . Z?iz_Ml Rpeflk +i,n] -+ (53)
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M-1 M-1
My = My = —— M | M =M, = 5 M odd
M M M
My =2 -1 My= — |M 15 My = > —1LM, = — M even
TESR AR P ()30 5, RIS T 1000 e Tk 8 e s 4 308 Bl Py b s 023 7 1) B S A 2 PRI, DL (54D
hdl = rnirl(hdl,l{) ’ de = rnirl(hdz,z - k.__ 1) ’ M= hdl + hdz + 1 eeeee (511)
N T BRAFIE G R, HEP & R AR R O L R R TE R AT AL, WA (55) A
X (56) .
I;P,Refﬂ[lc'1l] = l?L,Rej’[lC'71] . I)(ltt(:()r7aqef‘[lc,7l] ........................ (!55 )
EP,Test[k' n] = EL,Test[k'n] - PattCorrreg [k, n]
10.3.3 gl

M ARARER U G [k, n]HO. 34k, JFiEE AKX (57) MA (58) , HHEHEMG LM
Wi o 2% LR HL IR 375 38 1 48 6 L B I ] 32 AT KRBz

Eder[k:n] = a - Eder[k’n_l] + (1_a) . _48000

StepSize '
E[k,n]

|E,[k,n]%3 — E,[k,n — 1]03 |-+ (57)
a - Elk,n—1] + (1—a) - E,[k,n]%3
fHati4fE A3\ (59) 25 Hi i [A) o Hogicht

77
A

YR (4T BT

(58)
R el p— (59)
MRIGE ger ME FZIE A 30 (600 T4 IEE 4 L2 R 1) 00 2
Modll,n] = BT (60)
HETE R 30 Hadf T 22 R a5
10.3.4 MuE

O B FIB % (5 5 0 R URIL A St (61) HEATHSE

N[k,n] = const - (L . ETpreslk]

0.23 stkl - Ekn\®23 L1 L
s[k] 104 ) ' [(1 = slk] + Erpres[k] ) B 1]
% 5Zwicker &kFeldtkel lerfE 196 T4 H 18 X —E 0G5 A SHA5 5 84k fE 2 Fr &
JER AR IE T T K TORFe e S, WAt (62) .

24 _
Ntotal[n] = 7 w0

—o max(N[k,n],0)

(62)
it 1kHz 40dBspy 1E 8% 3 LA (AR B, FRTH-ZRE 7 1 E A5 % B const Jy 1. 07664, JEE#S4H

B R 1) E 5] Bl cons t A 1. 26539 BRE s A RE 5 R URIEThre s 7 AR BE A 50 (63) FIAF (64)
HEAT T

(08
Erhree [k] = 100'364( )
26
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il

s[k] =

E: BT R B E 2 AR, AR TR W 5 TS0 532 (75

10.3.5 ZEESHIHE

010

L (—2—2.05-atn(

4000

REE T RAEFFTH AT, AEAU LT S dh BAn o B
FEME 2 (8 [ Z AR RN e, WA (65) , Hp 2 E S ANUE 5 AN HFH )L 10. 2. 1. 4.

! ) 0.75- atn((

)))

- A R T 5 11975) g AR — 3.
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IR S 255 5 A = e

Froise [kf, n] = ||Feref [kf, n]| — |Fetest [kf, n] || ........................ (65)

KH10. 2. 1 5FER L, ¥Fnoi s 23 &

@ﬁ/iﬂ‘]iﬂﬂﬂjpn01se[n, k] ’ %EZ*“j‘j *jEéfco
10.4 HRBHETEMNITE
10.4.1 #HA

FH T F00000 25 A 35 40 ot 7 FRIMOVAEL . 5 S5 AHAT A

w5 ATFNEARSZSIRER MOV E
oV TEFFTH AR | TEJEB A H 2k & FH B RRA
WA R A FEARRA [ ATEN

WinModDi ff1, = 4 b &
AvgModDi ff1, = 4 b &
AvgModDi 2, = 4 b &
RmsModDiff, 5 = 5 =
RmsNoiseLouds & = = 5
RmsNoiseLoudAsym, &5 P & =
AvgLinDist, 5 P & &
BandwidthRef, = 5 Z 5
BandwidthTests j 5 5 = =5
SNMR, & 75 & 74
RelDistFrames; j 5 5 = =5
Segmental NMRs = & 5 &
MFPD; = 4 & o
ADBy = 4 b o
EHS, & 4 & P

10.4.2 BAHIER

10.4.2.1  #E&
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W 5 NS 2515 5 BRI S8, 286 3 o1 ] ) 22, O T SRR AN B U 75 T PR AR MU 8 1) 22 5 5 PR AT
AR, AKX 66) o H, FRIEAX (60) THEHSHE(E TReest fyModtest HModgefo
. |M0dtest[kvn] B MOdRef[k'n”
offset + Modg.s[k,n]
w = 1.0 |Modes[k,n] > Modges[k,n]
w = negWt |Modtest[k,n] < Modpges[k,n]

W Iy 8 1) 22 S UL T ST R B AR P R TE R AR 2 R T ER R, WAl 67) .

ModDiff[k,n] = w

ModDiff[n] = % YZZL ModDiff[k,n]  ceeeeevereeeeesssisnnnieen (67)

R B EAETH SN 58 T PR SR IR B, AT (68) o IZHTASRHIINAL R EUE AR I 2 20

(55) g5 NS5 {5 5 BB LIS 3 DL R Y RS 7 pR vt 545 28, IR A 2 HE S 2R 1) PAY R 75 5 X
Wi (39, FETH MR Pyl g X AL (15) o

_ Erer[km]
T — Z_l — ref A
empWt[n] k=0 Ty, k] + leoWt - Epppesli] " 03

KRR R B TempWt [n] BRI R 1) 22 FEModDi £ [n] BB fa P B 10. 5. 27 ik . 7 EinegWt.
offset M 1evWtH{E M 5 RS

*6 T EREEHIEFRERGHTE

MOV (Xxx=Win/Avg/Rms) neght offset leviWt
XxxModDiff1s 1 1 100
XxxModDiff2; 0.1 0.01 100
XxxModDiff, 1 1 1

10.4.2.2 RmsModDiff,

R i A2 B RmsModD £ F I il 22 53 A0 7 ME %75 7 B A AL H- e R rh oG4S 8. BRI 123
HZ7%10.5.2, HHN SRS .

10.4.2.3 WinModDiff1s

F6E 7R gy 4 AR B nModD 1 £ £ 11 1) 22 57 (1 8 P . IR 2 A ARYEFFT SR B AT THEAS 2. I
HoF A Z510.5. 2.4, HEN SR E. A3 (65) 45 I EIIBCREBASRERLH T-1ZM0V.

10.4.2.4 AvgModDiff1s7%A AvgModD i ff2s

PRI g H AR B AveModDi £ £ 15 F1Av gModDi £ 2542 KA FFT - A5 A 1+ 5515 24 i 1 1) 22 5 A 2R P~ 2801
AvgModDi T 1sM1AvgModDi £ 252 [A] ) 22 55 & KUK T ANIE o 4. B[R]~ 4403 I 10. 5. 2. 2, HER 53K6
MRS

10.4.3 [IEENE

10.4.3.1 #ER
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R AR A T T SIS 5 T U O T TR B A R . R S T L,
WA A R TS A (A (69) O T IHRMEA (R E WAL, W RS RS 5 A LR A 3R /R
DUT, WA PR 523 O T o h SRR A T B

NL[k,n] = ( Lox M)O'23 X

Stest Ey EThres + SrefXEref xp

(1 + max(Stest X Etest — SrefX Eref'0)>0'23 _ 1] ...... (69)

HAHEQIEAE T, Fr 6 WS BB [ K], ESURAR (36) . sTHEIAR (70) AT,

5 = ThresFacy X Modlom] 4 Sq wwereereeeessssesssssssseens 10)

R R AT O R BER (010.3.2) (BN B Erege = B pocson P
Evep = Eprefiion- RHPUGE THMIOSR, B AR (71 {535

g = exp(_axw) .................................... (71)
Eref

Wk st e 7 i 58 A 5 DA 5 NS 545 5 i A A A — P TE R M A i P B S NTh e s =0. 1sone, 50ms J& T

G145, W10.5.2.5. 2,

FEVE P rh, WRINHE th R I S0 I s AL AR AT U — Ak, A2 Hh g B A 4L 1) S A AT I
Ak, B, TS RS LME 241 R AL

D SRR P R 7 i ARG B BN Lo, B N0 Ak S ERARIGE 75 0 J5E (OMOVAEL M 5 R TAI AT 5o

x®7 (HEBERERER MOV

MOV (Xxx=Win/Avg/Rms) o ThresFac, So NLuia
XxxMissingComponentss 1.5 0.15 1 0
XxxNoiseLouds 1.5 0.15 0.5 0
XxxMissingComponents, 1.5 0.15 1 0
XxxNoiseLouds 2.5 0.3 1 0.1
XxxLinDist, 1.5 0.15 1 0

10.4.3.2 RmsNoiselouda

RmsNoiseLoudi &8I &3 2 H- A7 T 55045 21 W A Wiy B2 05 P40 o N 1)~ 24095 10, 5. 2.3, W8
x1.

10.4.3.3 RmsMissingComponentsa

RmsMi ssingComponent s Ji Ji J i 4 B A5 Y 15 21 g 7 g 5 07 S48 . O 1 AR AR MRS 5 R R %
s (5ZFE S , AT E#RNEMNZE(E 5 50005 Bd B — & T o 5. P (E
W10.5. 2.3, WHM GRS
10.4.3.4 RmsNoiseLoudAsyms

RmsNoiseLoudAsyme E KA SAH RIS (W.10.4.3.3) B ERMERE (H10.4.3.2) WEKITH
{E AT IBUEAN, TP JB2 AR S AR H R 3 2 HE R REAT 155, Wasl (72)
RmsNoiseLoudAsym = RmsNoiseLoud + 0.5RmsMissingComponents *++-** (72)
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10.4.3.5 AvglLinDista

AvgLinDist WG 5 S E A5 500 & NI R ZRIE SHBER D I E .. ESEES
g & NS E S, S5 R R A ENRE 5. ZMOVI T T 2
ZRERY, INHAEEES 610, 5. 2.2, HEN SRS .
10.4.3.6 RmsNoiselouds

RmsNoi seloudsA& FFTH- 45 R 11515 31 frg g s g 527 948 . I [R] 3209 L10. 5. 2. 3, BN 53RT
S

10.4.4 T3

10.4.4.1 L&

MOVA T 1 FETAT AN 5 A1 22545 5 1 P75 98
XF TR S, AT FEBuer [n] F1Byreee [n] 421810, 4. 4. 20E4T 115

10.4.4.2 {A%E

/% inputs */

FLevRef[], FlevelTest[] :FFT#it e, dB
/% outputs */

BwRef, BwTest :%uHfEz

/* intermediate values */

K :FFT4745 %k

ZeroThreshold : 7 7 R {H

ZeroThreshold = FLevelTst (921) ;
BwRef = BwTst = 0.0;
for (k=921:;k<1024 ; k++)

{

ZeroThreshold=max (ZeroThreshold, FLevelTst (k)) :

}

for (k = 920; k>=0; k—)
{
if (FLevelRef[k] >= 10.0+ZeroThreshold)
{
BwRef = k+1;

break;

}
for (k = BwRef-1; k>=0; k—)
{
if (FLeveltest[k] >= 5. 0+ZeroThreshold)

{
BwTest=k+1;

30



GY/T XXX—XXXX
break;

}

10.4. 4.3 BandwidthRefsF BandwidthTests

BandwidthRe fsfEBwRef {12k P F-#4){, BandwidthTestpfgBwTest LM TFIME . Pt &Ry, H¥%

FEBwRef KF3461Mi. k2% H I FF UG A1 LE 5 7 Be S/ Nl 2 4t 208 o I [8] P 3475 W10, 5. 2. 2,
10.4.5 MEEHEHIEL (NVR)

10.4.5.1 ik

BRI A R 3 e Xt e RO i B AT AR R
AHT I A A HINMR -5 LA 20 (73)

1 —1 Pnoiselkn]
NMRlocal[n] — 101g ~ Zf:% W ........................ (73)

10.4.5.2 2 NMRs
FERL A A2 B NMIRs B 75 i LU R AP 3 T A 5K (74) THHAT 2

NMRyp = 10lg5 3, (5 2ich “eedial)
T2 BT AR N4 AR AL MG RE B il x4l 2% (J010.5.2.5.4)
10.4.5.3 Segmental NMRs
BV H i Segmental NMRoFE A HINMREZG VT {8 o B 1] P 2409 L 10. 5. 2. 2,
T2 BTSN Z5 AR AL MG RE B il x4 2% (J10.5.2.5.4)

10. 4.6 XK SN FRamess (Relative Disturbed FRamess)

AL At (ELAH X B B FRamesss (BIRe1DistFramesp) #7niZsk H AU AL & A (75) %41
UAIOE-Va =8

Proiselkn] _
n\}%x(mlg( s )) = 15dB Kk € [0.Z — 1]
1E46 BIF IR AN ZE AL R BE = i W 2% (J1110.5.2.5.4) &
10. 4.7 #&MEEER
10.4.7.1 #hA

A2 SLHIMOVRA E [k, n] (kAT , ni) AFEREHEAT S, ETk, n] 20 aRE [k, n] FI5F BRI,
WA (76) .

E[k,n] = 10 lg(E[k,n])
Xf FEEMin:
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A FEEe (cRMEFRAFENGBE) BMPUTPERANX (77 ~2A0 9D o« ZEE SR
JIE RN E e p [k, n] 82 DUME = (XS BOBURN A TN E ose [k, 1] o
XA K
—— R AR R, WA (T
Llk,n] = 0.3 max(Eor[k,n], Erese[k,n]) + 0.7 Epeqe[k,n] oo (77)
——HEABRIE A s. A0 (78) Jyllm FL AT B AN B - 22 53 B 7 VA I I b
RLLk, n]>0, N

6.39468\ 7133
s[k,n] = 5.95072 <m> +9.01033 x 107 11L[k,n]* + 5.05622 x 107°L[k, n]3
—0.00102438L[k,n]? + 0.0550197L[Kk,n] — 0.198719 «eereereereercereeneencen (78)
=
S[K,n] = 1.0 X 1030 eeeeeemeneneeemmniiniiiieeiiii et (79)
— MR R ZE e, WA (80)
e[k, n] — ~ref [k, n] _ Etest [k, n] .................................... (80)

——WURE,op[k,n] > Epeqe[k,n], WIREEE b B BCE N 4.0, HIBEN 6.0, ZITREBH T 40
PR AR FEHEET, IR S RS S R RIS T R BN AR E R .
— I ERE RS, WA 8D .

lg(1g(2.0))
b

alk,n] = .

—FERIAER, WAR(82) . AR EE THE RS a, thH e[k, n]ZT sk, nl, p.[k,n]Z
0.5,

pelkn] = 1- 10Calkn] - e[kaD?)  ceeriiieeeee e, (82)
— R R T EER A P, WA (8D .
= IINTClnDl e ee e eee e
qelle,n] = — = (83)

— XU ER IR LA (84)

[ T R TR R 1) R (81)
— XU R T RER L AR (85) .

Qo [ 1] = M (Groge [ ) g ]) v (85)
—— 0 S ¢ MU TR AR (86) .

P.n] = 1- [lvk (1 - pefk,n])  weeeeeeveesmsennesemnnnenannnnienns (86)

Hrpcrf R AFIE, WrLURAFIE, BURWHEE. Winfs B KT RIERDHE, AR
(87) &
Qcn] = Twie Ge[k,n]  eeeerereesemmeeeseseseiee (87)

10.4.7.2 AT IRIQMAEEZR (MFPDs)

TAFIE K PRI ER KT LA (88) .

ﬁc[n] = (1-cy) XP.[n] + ¢ ch[n — 1] eeeeeeeseeneenseeiie, (88)
Hrp, P.[-11=0, HHcolihTPK (StepSize) , WAL (89) .
c0 = 0.9SEPSize/ 1024 wevvnieiiniiieieiiiiisi s (89)

cofC REE FRIREARH /MR
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e R Id ER AL (MFPD) TS LA 30 (90D .

PM,[n] = max(PMC[n—l] . leﬁc[n]) .................................... (90)
FPMe [-11=0, #Hc Bk T, WA 9D .
¢1 = 0.995tepSize/ 1024 wovvviriieiniiiiiriei e, (91)

PRAR B SR, o B T AT B AR AR AR Ak (1) R B L AR S R AR ) R B BRI R TR
HOT R W AN BEIE B A H 1 — /N BEIEA T DUV W AR A - TR GY /T 298—2016HEFE T &
MRS B I BIER IEBA R, BN 0.

MFPD 2 5 5 — Ml PMy i, [n] A -

10.4.7.3 155 E 3R (ADB:)

KU TE P i p [n] A2 51 T0. S miEic Andi storted-
XET A, T AU Qy o ) B2 S5 TSR AR, (92) BT
Qoum = Sun Qpin[n]  wweereereesemsmsemsseneeenece e (92)
1592k HLHADBI R HR FH BA R A 205
—— R ndistorted T 0, NI ADB=0 (Wr AWK E) ;
—— R ndistorted™>0 H Qsum>0, M ADB=1g ((Qsum) /ndistorted))
— 8 ndistorted=0 H Qsuny=0, M| ADB=-0. 5,
T TEARARHAR 2 T

10. 4.8 REHNERKLE

10.4.8.1 HLik

EHBORERNZHEE S (WS RS KBS BATHUINHES] A B Fp i i Rtk . 725
YEIGIL T, RZE(E SR RES YRR FERI S5 . BN, WHRREIXRE S HRIMERA, Bz HE L TE 5]
R e A BN s %M R R LI TSt B IRZE U A 5 |5 R A AR AL, (BN T
WAL BRI B AFAER AL . 2S5 RE S FBUR AR, RERE.

RZERSH MGG 5 LR WS, R MRZFRE SN B b B A i S R AT AL (L2
() o XA, RRAPOEFE AR R, By AR Z AR 2155 5 L T AR A 2 PR ER T
2K o

10.4.8.2 EHSs

R 25 A6 i ] 3 e A AR 2 A G bR BSOM R ) e KU 31 42 IR A (93) , AN SRIME
A A B R A AR AT AR, Hrbh, FRiRzEmE, F iR ZIfnRzsEmE., ek
ETHRMER L, REMKE N256) .

B - F,

C = o=~  srececcccscscccccscccccccscccccccsccsscsccns (93)

IERE
FH T 3R B 15 A % 3R B B2 R 3R Sy /N T+ 18KHz % 87 [ FE T A3 26 2H Rl 55— 2 TR 2 1 Bt R VR e
Bl 40, fE R FE % N 48kHz HLFFT & 110 A 2048 A K #£ i 4% WL K, 18kHz XF N [ FFT 4 i R
(18/24) x 1024=768, K, HARKIEIBFIAEAE384. SZPRIILERT AT EAZE256, BIA/INT-3841H 21 H KAk
J5 o AHOCER AL B —AME AT @ X 5P (0] 5F [0]3R15, & fa—AME rl@d Xy 55 Ft [0] 5F.[255] % 5% 3k

/4

5o
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PITA3 Rk ) R A —fHann & IV BEATHR(E, 8980 25 F- 048 BLE BRDCHL Y, AR5 R IFFTHH 52
A o B P NS R ORI B B A DR BR B0 R A o ot [ B R L FR) P 223 EL3fe L 1000. 0
HUEIEBCRH LR (BHS) A28,

10.5 Ei5%
10.5.1  SiEEE
10.5.1.1 #Eik
SEMOVER (ML10.4) A RFR, 10, 5. L 2035 T 4005 A MU A8 P 440445
10.5.1.2 £
LA FIERT R A (94) .

1

Avgs = - x FZZL S[k]  veeeeeeveeeesesenesssnteeniieianns (94)
Hor, SFIRMOV, ZRpRAas 4R .
10.5.2 B FEL
10.5.2.1 #hR

TEMOVEHEE (10, 4) HEA R R, 10.5. 2. 2~10. 5. 2. 5HTHEH TBENE &,
)AL 2 BOAW,  Z485t i B .

10.5.2.2 2k
NP IME GRAETSAVe) BEEIL A (95) .
AvgX = % XPNZL X[n]  eeeeeeeeeeeeerennenennnnniniinene (95)

Sofr, XZERNOV, N EF X RN (8 7P I SRR
ERMBITE T (110.4.2) , BHETHIEMEELAR (96) .

V=3 Win] - X[n]

Ang = Zﬁ;& e (96)
10.5.2.3 H¥E
T GERTZRms) MEVE LA (97 &
RmsX = \/% X YNZL X[p]2 ceeeeeeeeennnnenessininiiieiinns (97)
Horbr, XFR7RMOV, NZERvHAREX ARy i sy A i FH P B JERAT 2
FER RN, FME AL AR (98)
RmsX = \/7 X Zg;ol W[n]z~X[n]z .............................. (98)

TNZE win?

10.5.2. 4 B O EME
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HWEAFME CGRRTS Win) MEERLAIL (99 .

4
WinX = \/N_lm x YN (% x yi-l \/m) ..................... (99)

Hor, XZIRMOV, NS X (R 5 I T FH DI SRR B8, LRSI CRA o sl I 8] 6 R
B HRKEEZIN100ms, Htit, FRTH AR MLAE T4, IR HH AR LA 25,

10.5.2.5 1nAYIEE
10.5.2.5.1 HEIRKWFEHEX

THEMOVIRS,  ZE AT I 4812 1 SRk 5 v S 50 o I B 46 5 (0T 460, 5B . JEIR 1395 11
MOVAL$EWinModDiff1.AvgModDiffl.AvgModDiff2.RmsNoiseLoudness.RmsNoiseLoudAsym.RmsModDiff.
AvgLinDist.

10.5.2.5.2 MNufEH{aE

THEMOVI, E—Xt N EHAEE (MRESMSEES) BN A RN res 50ms 5 4 IFGTH
S, IR R PTIAS I P R HE AR AN TN RSP (R . mi P BRMEAE A T 10. 4. SRR MOV

10.5.2.5.3 REEHE

TR, SESHERNE S ABGEES, B AT 2048 KAL) s — - I RE =/
F-8000", T ZMEZ MW, i (814 50%H E S, (& A H A LW T . AR T
XFAR /)N BE 52 118 i 1 b 2

ASSAVE T 10. 4. THER FIMOVAE .

10.5.2.5.4 HIEHR

FEXS T IERS B S0, i RAC G I SCHEAE S 26 SO ) Sk B0 e B A e, IR AMHDIR ZE T e 1R
K, BRSH P E 0. FHiZREFVE RS, W8I R HE 0 FHE 480 m DLZ RS 1% 0% 2

Y RITH SO, B SEAE S R AR T e AL AT B . R EAEARE T AR 1R ek R,
X T A ) — N P M GR B R EET I, A 5N E SRR I 4 R RHE I 200 U 1 A B S BdE
FHEALE, [RIEE, tn] DK a6 0 i 45 AR ke SO AT g7 a6 . 5840 TaZ G B LA e 2
i 2

A Z%3&EH T FrAMOV T

10.5.3 FH¥EE LT

ETCRRUEL, AR S 5 BOMOVEE T I P35 J5 1R e A7 P SEMOV IR 2 P38
10.6 RRAEXAFHREEE
10.6.1 #EA

IRFIFEAF PRI SE, B R AR A FOBUZ BN b 42 W 45K 22 MOV 5 Bl — N BB R 7
e

10.6.2 AT R

4) AR 16bit AR5 EBUR TR AL, Ty - 32768~32767, — MM CD.
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R P28 B B 02 — N XS R s T gmoid PR 3, AT (100D

sig(x) =

1+e™ X

) 28 72 B2 Hh 75 LA AR e SN R Bapin (1) Flapax (11 AR v (1] HiH

I wy [ 31 A0 H A5 BE 2R b i n Mbpax BE T MRS SC AR, R AR Bk B4R % (DD, WA (10D .

DI =wy,l] + i <wy[f] - sig(wall,j] + Tidwalij] %)) ------ (101
RIEFRHOI S RAMEEA ST E (0DG) EFEAHIK . DIFIODGZ AL R A (102) FIiR.

ODG = bpin + Dpax — Dmin) « SIG(DI)  reveeeenceecencecccees (102)

10. 6.3 EEREREA

SERH AR AR FFFT B2 M8 . 2SR A LA RMOVAE : BandwidthRefs. BandwidthTests. AiNMRs.
WinModDiff1s. ADBs. EHSs. AvgModDiffls. AvgModDiff2s;. RmsNoiseLouds. MFPDsFIRelDistFramesss
IR 10. 6. 2rP i F A 2 X 28 PRI T 1/IMMOV IS B ot 548 4 1251 B FR BUE R = BT 341
Wit ISR 5 R 8~ R I2H AT & -

<8 ERbhA = {FE A" Mov

MOV H

WinModDiff1s

AvgModDi ff1, P AR A CEPRRE AR

AvgModDiff2s

RmsNoiseLouds 2R B

BandwidthRefs

R SN TES L Ve

RelDistFramess AL IR AR BRI A

JEANMRs Wi HE i L

MFPDs

O LR

EHS; TRZE R A

R9 EATEMMAMARI G R
index (i) MOV (x[i]) aminli] anax 1]

0 BandwidthRefs 393. 916656 921
1 BandwidthTests 361. 965332 881. 131226
2 & NMR; -24.045116 16. 212030
3 WinModDiff1, 1. 110661 107. 137772
4 ADBs - 0. 206623 2.886017
5 EHSs 0.074318 13. 933351
6 AvgModDiff1s 1.113683 63. 257874
7 AvgModDi f2; 0. 950345 1145. 018555
8 RmsNoiseLouds 0. 029985 14.819740
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x9 (8
index (i) MOV (x[1]) aminli] apax [1]
9 MFPDy 0. 000101 1
10 RelDistFramess 0 1
=10 EATEMRABAT SR MR
e . dﬁ)ﬁ‘ e .
index (i) MOV (x[i]) i1 (we L1, 01) ] T3 (g [, 2])
2 (wgli, 11)
0 BandwidthRef; - 0. 502657 0. 436333 1. 219602
1 BandwidthTest 4. 307481 3. 246017 1.123743
2 SINMR, 4. 984241 -2.211189 - 0. 192096
3 WinModDi Ff1, 0. 051056 - 1. 762424 4. 331315
4 ADB, 2. 321580 1. 789971 - 0. 754560
5 EHS, - 5.303901 - 3. 452257 -10. 814982
6 AvgModDi £f1, 2. 730991 -6.111805 1.519223
7 AvgModDi ££2y 0. 624950 -1.331523 - 5.955151
8 RmsNoi seLouds 3. 102889 0. 871260 - 5.922878
9 MFPD, -1.051468 - 0. 939882 - 0. 142913
10 RelDistFramess - 1. 804679 -0.503610 - 0. 620456
11 22 - 2.518254 0. 654841 - 2.207228
Fz11 EATEMRAR DT SR MRERK
T 1 (wy [0]) T2 (wy [11) T3 (wy[2]) T 72 (wy [31)
- 3.817048 4.107138 4. 629582 - 0. 307594
Fz12 ERTEMRAR DT SR FI R
Lt =% bmin bmax
FREUE -3.98 0.22

10. 6.4 SRMAK

A B R P BE I 2 4 B A, R FHFFTH 28R . 2R 1750V, £04%: RmsModDiffs.
RmsNoiseLoudAsyms. AvglLinDists. Segmental NMRs FHEHSs. i 10. 6. 2Pl & %, Al LUK IX

LEMOVIL S i — N BT R AR B 1% E R R Z LA 5T

=y

o

BRI IS HN 5 RI3~RITHFFG .
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®13 SRRAERET MOV

MOV =Y
RmsNoiseLoudAsym, S LA
RmsModDi £ £, WHIR A CHRREEEAR DO
AvgLinDist, ZRMER T O R )
Segmental NMR; M 75 7 i L
EHS; RS IV I S

®14 ERTERRABMAT SHIELGI R

index (i) MOV (x[i]) apinli] amax[1]
0 RmsModDi ff, 13. 298751 2166. 5
1 RmsNoiseLoudAsym, 0.041073 13. 24326
2 Segmental NMRg -25.018791 13. 46708
3 EHSp 0. 061560 10. 226771
4 AvgLinDist, 0. 024523 14. 224874

®15 FATERMABMANRMINEZ

ndex (i) WOV (sLi]) A1 2 F 3 i 4 RiP=ts
1naex\1 XLl
(wgli,0]) (wgli, 11) (wgli,2]) (wgli,3]) (wqli, 4])
0 RmsModD1i f'f, 21. 211773 -39.913052 | -1.382553 | -14.545348 | -0.320899
1 RmsNoi seLoudAsym, - 8.981803 19. 956049 0. 935389 - 1. 686586 - 3. 238586
2 Segmental NMRs 1. 633830 - 2.877505 - 7.442935 5. 606502 - 1. 783120
3 EHS: 6.103821 19. 587435 - 0. 240284 1. 088213 -0.511314
4 AvgLinDist, 11. 556344 3. 892028 9. 720441 -3.287205 | -11.031250
5 2 1. 330890 2. 686103 2. 096598 - 1. 327851 3. 087055
#z16 HATSERARS LT S HI N
A1 2 A3 i R4 A5 2
(wgli, 01) (wyli, 11) (wgli, 2]) (wgli,3]) (wqli, 4]) (wy [5])
- 4. 696996 - 3. 289959 7.004782 6. 651897 4. 009144 - 1. 360308
F=17 HATSRRAR ST L6 R
Ee 1 R % bmin bmax
EY ¢ -3.98 0.22

10.7 SEMAHR—HM
10.7.1 #ER
AL MRS, DA IR & 72 A IR S BT % .
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10.7.2 WX =M
TR FF 168, HMOVFID TR 136 Bl K
10.7.3 —EHEMMRXHNEE

TR F A ITU-RERAE, 9 AWAVCAE (Microsoft RIFFAEZN) , RrEks A 1°448kHz. 16bit PCM.
ITUSRBLI IR AN 22515 5 1 LA HEAT I [A) 0 S5 A B SR 2, DR AN 75 0 N4 A ) 18 25 B AE I o 0
BV BT 3 H P 1 % 31)92dB SPL.

10.7.4 TWIEZFHEIFETE

AT FEARSAERRE, FTE A% H MDMER SR 1ISMFI9ME — 8, HZER/NF+0.027 . W1
RIEASLILT7 A5 BIER 2 A =R, WZT BATTE A

10.7.5 MiRIE

W7 5 FIDTE A ODGIE . 5 R 1SMR 1M FT A, Hrh R ISMIDIME N AERIMARIDIE, R19NEH
WRASIDIAE . FHerr, #Ed4& H S SctE 42 “cod” o, %R H ST U2 “ref” FoR,
Bltnbcodtri. wav BN F A, XF RIS T8 4 Abreftri. wav.

<18 HTEMMAMRNEZMUAKREDI &

W1 DI 0DG
acodsna. wav 1.304 -0.676
bcodtri. wav 1. 949 -0.304
ccodsax. wav 0.048 -1.829
ecodsmg. wav 1. 731 -0.412
fcodsbl. wav 0.677 -1.195
fcodtrl. wav 1. 419 -0.598
fcodtr2. wav -0.045 -1.927
fcodtr3. wav -0.715 -2.601
gcodcla. wav 1. 781 -0.386
icodsna. wav -3.029 - 3.786
kcodsme. wav 3. 093 0. 038
lcodhrp. wav 1. 041 -0.876
lcodpip. wav 1.973 -0.293
mcodcla. wav - 0.436 -2.331
ncodsfe. wav 3.135 0. 045
scodclv. wav 1.689 -0.435

5) NIKBIZHIBE, TR IEEE 3% 1%,
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®19 BATERMAHNRFIIAREDI E

P51 DI 0DG
acodsna. wav 1.632 - 0.467
bcodtri. wav 2.000 -0.281
ccodsax. wav 0. 567 -1.300
ecodsmg. wav 1. 594 -0.489
fcodsbl. wav 1. 039 -0.877
fcodtrl. wav 1. 555 -0.512
fecodtr2. wav 0. 162 -1.711
fecodtr3. wav -0.783 -2.662
gcodcla. wav 1. 457 -0.573
icodsna. wav -2.510 - 3. 664
kcodsme. wav 2.765 -0.029
lcodhrp. wav 1. 538 -0.523
lcodpip. wav 2. 149 -0.219
mcodcla. wav 0. 430 -1.435
ncodsfe. wav 3. 163 0. 050
scodclv. wav 1.972 -0.293
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A5 ITU-R BS. 1387-1 AL UL IE R

AIAEE ITU-R BS. 1387-1 #HILIESS M LA Z A%, BAKE 4905 0 U AL LR A 1.
FA1 AXHS ITU-R BS. 1387-1 IERHEXBIZ R

NS LS 3 R ITU-R BS. 1387-1 & %% 5
1 _
9 _
3.1 Glossary
3.2 Abbreviations
4 B 1 R 1
5 BEfE 1 A2
6 Bt 1A 3
7 B 1 A4
8 BifE 1 5
9 Bt 196
10 Bt 2
10.1 PR 2 1
10. 2 PiHF 2 v 2
10.3 Pt 2 v 3
10. 4 B 2 v 4
10.5 P2 v 5
10.6 Bt 2 6
10.7 Bt 2 7
Fys A —
Fft% B B 1B 4
Fis C BEAE 1B 1
Fft3% D BEE 1B 2
B E B 1B SR 3
— Bd 2 B 1
— B 2 B SR 2
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Mt X B
(HEt)

RAZ IR BN E S ER RN =

B.1 RRABINREEIVNE 5 EMERLEN

PR S U R B N BT ER AR ARG S —HASHEES, B AN giES. &
ZEESARMEMANER & BE S REHNE S, 2565 TTUAMENER& T, AN HS%
57 BN T LA P2

A LIS PR A R VA D B A S 5 N TG 38— MOnE S &Mt a5/ 1E AL S
A TS SL PR R B E, PR IS 5 S5 (5 5 I 2R 52 R AT LU, X2 “ FEl R
M, PTG Wi AN A SR L P o SNSRI 22 5w AR SR b AT 5, B e R I e A
AT E R SR I X HE R 2 4R 0 1 AR R e, (AR VIR >R . TR 2=
I8 HARAL R AR RO, A A o 25 RO 5 AR e R G b (A B AR AR X2
55 AN 5 ) A BRI AT THAR . AR LR N SERINRHE 5 LE A 13- 21 1A RHE BB, 207
PR A ERAE LG, JER T ASD.

PRI AR EE I B. 1

C

ZHAG T A 35 25 A5 45k
- U B
et ’
REBE | pim
& i |
B SRS

—> MW

a) HREER
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=
5
i
=3

WAt = HEHUENE

Bl fE 5
—> Ui

b) AEPRMELLESE
B.1 ERAEFMREMNEINE T AT AR ERNEIRIT S

B.2 1LIBEZEMIAGIEAL
B.2.1 1DIBESFIAHERLAIHELA

AT NV KRG B MEBEAT I8 o 1% 88 J@ A0 X 3 05 5 1R i b AT VR I A e B 3R
HPE o AN 4575 B0 1) iR I B Ja 1 2 T 3R AT AR
B.2.2 4SMNE R EEHFNE

BEME, FEESUAEEINE R E, BIENE, ENE TR SRR AR, S R A
H B BE w0 [8]— AN S U S A N NAS S AT AL R W5 28 v B PR MR 5 LY A B 7 A I e A — A
MBI NG5 L, BRSO 4N E b B S D ae 5 N SR 75 BRI 1 X 8N S A0E 5 1
RARE 7, ST A3 e set B P2 28 T BRI FEI o
B.2.3 RRENERIRE

NEH A 22 B4, SN THE, BARZAERWRE . fEHRE, Sl 7R
7B AR o B RO B BUR T4 NS 5 AR . 7 B 48 e B LRSS B S hr E F i E
SO BT e BN T A Y R R A O

SR FH R R 22 SIS, A B i ) A R AN [

Zwicker Ml Feldtkeller fE 1967 SR K 7300 24 NEE ST, W2 I rIm A, BAer08
ek (Hz), N5RB.1AHFFAE. £ B 1A 7 EREOEAER . ZRICOFEXS P Bark A7fE, H
#A&y: 1Bark X} 100Hz, 24Bark X} 15500Hz.

= B.1 Zwicker EXHIIGE T

PR AR PR AR PR AR AR
Il Aty Il A Il S Ay
Hz Hz Hz
1 100 9 1080 17 3700
2 200 10 1270 18 4400
3 300 11 1480 19 5300
4 400 12 1720 20 6400
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F£B.1 (8
PR AR PR PR R
I S A I S A Il Ay
Hz Hz Hz
5 510 13 2000 21 7700
6 630 14 2320 22 9500
7 770 15 2700 23 12000
8 920 16 3150 24 15500

1E Cohen #ll Fielder 7E 1992 SF R R SCHIRR], RAER (Bark) #rBE45 2 iR 55 208
LR AR
B.2.4 HEh

BEASBAMLT AV B R A SO, SRATIE B A P o BB IR MIRER Bl F B. 2.3 5 LYK
KBRS L AT RO, R ZAR RN R A AR L 5 OB e 5% . b I M AT R (2
27dB/Bark) HSHIA(G T T LB, EATRREHAE S PA R, L PIRRER R TR R,
EATRERNVEEDY (-5~ -30) dB/Bark, MAFEE B. 2. XABEIERFER d 3 PURhAS R B 40 00 S 45t
PG R, B2 W RS Rk, MAE 5T iR L= RD 2 5 IER 055 n] BESRAS S ot
BRI HER . A Z RIS 5 Ui (R E AR N .

40 /
20 IR
| TR\

z (Bark)

20 25

B.2 HMMBIERFIKEXSR

TERAE S LUS, BN &b 3 75 2 — e (AR K R, B BIBURE 56 Wk Nk . IR A2
TS [ LR T15 5 I B S R iy |], TR 2= 0. (55 B4R KM rI R Ta], & e
PR PAE S BRIk, @RI IRIIME 5/ SRR, SRE i bE 2 ik R AE S .

AL I 777 LA Moore 7E 1986 SE42 HY 1¥) ERB #1 N FEAE . X AN EAE T Moore 1E 1986
SEHE Y ROEX JEHE AR . TE B2 40 &= 1 W S AH I SCHR T, PA Zwicker F1 Feldtkeller 7E 1967
R MFIE LK Terhardt 7E 1979 E3 H (I RE B FI BT B 1 45 SR LT

B.2.5 &

ANEE IS S U A B SERNG . RINAR P 5 B 2 B4R R AN S Rl AT R 7, A7 3
PAFRAAAEX: KIS, FCiZAEE Rz . &, B k% E B2 R .
U SR AR BLPA 572 WT 235 AR R SRR 1] /N T 5s~8s, IBAME S M4k 2 AT~ 1. 16 GY/T 298
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—2016 B LT EER TixAMHZE, FHit, GY/T 298—2016 ¥ MFRTH, RUFEN R kS5t
e R — 3 AT AT . TEAC I RME AL, A IIARE R AL 50%, 7 BRE & FEIAS AR R AE 0~ 100% 74 7
i

Il AT 8258 H T 22 (JNLD) S2& HE P ZE AT BRIE . JNLD A28 N HE PRS2, A S8 ME S, 1
MFEFERESR (B F: 20dBSPL, JNLD: 0. 75dB); XA &8 KHIME S, W/ E ST BUK T B —u (f
“F: 80dBSPL, JNLD: 0.2dB). #i# @ARYEAMRSZIGIRIG I, AEIIAER (1) Ji B i LI B. 3,

M 0.5

JNLD
Wih 2= 5

EB.3 tuilHtZRaRIE AR
B.2.6 1#ikk

SRR TS I AT T 545 5, 725 A0S 5 RN SR 0 0 o] 6 56 40T AN L, ARG NIR 2 R
R 5 BE SHONERAE S, BRI SHOVBERUE 5. LUT RS DL U X 73 T

____ﬁﬂﬁfﬁgﬁﬁ:
XAMEOL T, FERE T PR RE 5 R I AT HERR S . RS 5 B — MR
BE, MR T B T HEMAE 5 MR, HUr B E A IR e Ml i BCE Bk Tl 5 A
WA T IS5 M . 7R E SHEM R S HITE I T, Ml LT 58Tk, i
WA 5 17 R P LU (5 5 (1 B PR Z05dB, AR A Me(s Sk T AN L 1 SR okt
W, WAtREIE TN AE S, MR BOR T MMk 5 . X n] b 25
(55+ Z)d&%ﬂﬁil?h%%ﬁ%%%%%ﬁﬁﬁﬁo%%,E%E%%?%,%

Bark
LM BN BEAC 1 HEMUE T AR A . RS M B “ HRAERCE I L. 215
TR R A AR E B N . B, BT R B B BRSNS S A BRI R
—— I A P i -
KRPEOLR, RIS 5 MRS 5 EA R T . FEFERUE 5 22085 A A TR R A
S TS 5 B F I AR, AR s BRAE . AR RS 5 BOFFRI (), BIE Y
LR TR AT DAYESms (HERME 5. #7820, 05ms I m ikt ) B150ms 2 7] (FEE 5 FEshls
RO LR o IEUFAL T 985 5 L AT 9915 SR i, XM 1) 48 e R0 ) 355 SR 1] £
N5ms. QERBEERE 5 NI RAE, EAMRKIE S BT RPURAE], e RichE
OS5 3. MR, 5 Rk BORZ R IR K.

B.2.7 MuEFERS T
B AIE S B FE B T e TR . R [ A S R . T B shfilk, 24455 fom E E
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R 73 E WA AN S AR AR F AR E T, SH565 P nm 2 KRR AR, Bt
WEEWARE, REBES 25055 7 A BB M T PR

B.2.8 XRHE

RELERIBIEI—DEEAE, SHFHR. WRAE T EO G RIAHR Y, AR FIrER
RS ARG, FIan, 7E R AL K 15525 B i R S, BRI K TSk 2 1 i e s, # AT ARR 2
PRB T UGS BRI G50 B AR AS K. Von BismarckfE 19744 0 15 080 FEAH 52 )
Tt 7T o

AuresfE 19844 ML 53— G RBUZF KRB TT . 5BismarcksE AL REAHLE, HAT LR %
H T AU IAZ I RO R 28 ARMRAIAR e Al FA0HT LU, R B BE SR R DTk B, (BRI S4B
AL ABark~20Bark (AN R B JRYE VTR K . 3 4h, XL ORI, X 75 H 4R 2 AR BAT 58 =
AR EIUE S, HRBUE AR BRI e, I8 75255 18— IR, 2Bk SO sk 1
AR o

B.2.9 AZIALIE

TN 5T B 52 RS B ZUEE e o X AT DASE I — A i R PR S B AT IR

B AT 5t R 22515 5 A e A% 4 IS L85 5 75 1) 2 AAL 45 aE AT Ab B o R R 2 A 52
WAL R E, ENENAY, S2HE SRV ERR AR ENESZE. N—J7H, WRSHEETHK
HERER R NS 5t R, 84 LU R D7 AR B S A5 5 (15 01 K.

B P N FIBON A58 RIS AR IREE , BT F1%E 1 LR 7Rl

w1

LM SAELME R E A

ENE R A AR R FIRRETT IR o SR F % S 5 00 3 LI T AR s 2 1 2R UM FAR 2Rtk 2R P 3 B9 1 R
ASCH TR TE 7 1 R ARG S B AR B P 2k LA S R

ENVE

W53 5o AT

HiBregmantE 1990 4& H FIWT i 37 s 2 M — /AR AR, % F2 R vr i & E A R s 097, IR e
BN R 1) H FR4L. BeerendsHIStemerdink#E19944F /40 T — A SEFRIITE, ST EX T RAGNT 375 2 8 Ri e 3 H
L SR (RIS A B o IR A AT S, RIRAS S IR T LR — T IV i s, I 51N —/NHT AR T B TR
BRIy, R TE RN A R BB o BRI D920 B T RS [ (R, B2 51 3k 1 2k BUAE i B 5 1R 1) s 22 K 5
KRR BTN AT IR X2 FEURMT- YL RIS TR, 32 B2 AR I [R5 28 41 R0 70 E AT B P 50 20 057 5 1N I st
B AR L B0 o — A R

53

& IR :

= D AT DA Ik 200 AT B () 5T e M R AT A AL . E PR AT, X AR TT g S PN N B2 BRI SO
Ko LR E AR HBeerends 58 NTE19964F 52 tH, T F 1A RS0 —ANEEIT 100ms RIS [6) B 1 PR A 52 4 MEEAT T P4 .
WA B e i s, IR B 1P R B AR B A PR B LSBT .o Leek and WatsonfE19844F42H, il
AT DA HE BB B LA D (dB)

4.

SR s TR DAL

HAE S R A AN S R T T 2R S, PRI AR b A E 5 BT . B R AT R I I I AS N 1 G AR 2
o R E B AR EEAEM . BeerendsfiStemerdinkfE19944F 48, EIR &, SIS AL AR 23 in 3Lk, 1)
T LA 1 T2 E R . EEST, 55 0T - e 2H s 23 RS JG 75 th rT Rl TR 8.
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M & C
(Fse)
KA

C.1 Huk

AR BRSO RE T BRI A e L B VR B ) R BN R L BOREER

#8737 B S R 2 LN 73, B0 R AN 5 B S U . X T S R U5, N E
B I KIE I R T4 F200ms, A fe v 1s.

BeAh, FELINE SR A EAFEA R DO ERZE b, MR AT LL5E 40 ) e & s %,
TAE 2 I U R R 7 IEAEIB AT, ASRERCI & i P I

c.2 FENH
C.2.1 SEIMAZRAEMN

JUAR AT 2% IS E R AR A W R Y I AT B S i, N AN [ A R s
BT SEBEAT VY, Rl o2 E M A 2 o

XS BRI, 5 PR /N LS IR O AN [R] S B 5 ST SR 7 o SR HY
AR, X, fA SRt AnODGE AL 15 (L A AR A & (1T R W SR A e AR
AATTRT LAEE I 3 =4 e R i HH AR B B AT SE AR A K 70 #

SHZRH], PR A IE ], R A S A

C.2.2 RHEREHHIF

Ko — N, 7R B BB NN T HTEAT . e H R B AT ThRE AR A . AR
RN DAt o AR (0 R AR AT RE 2 H B

T IRHRN L, BT LR, — AR EER NG S s S 5. MR HEIF RILODGHE,
HIs DRI AR AR RN UE S, WIAENNRAE 5 45015 B34 HODGE .

T2 R IR R AS A2 8 1

C.2.3 &l

KR —MELIES R, KA EIELA R R . A B A Re ol £ F2 74T W BRIk,
DN (RN R FH 1 5 5 A B BTG 0 123 00 BAE A5 5 o TS 1 & 400 BT LU K2R
MY FE BT 2475 . D% A E N %)

XPZR L, AT S B BRI R IMODGAE, s P 2 /0 Sl P /R B 78 T f5 5 45 R 5 B
$E W R0DG. ANTE 2 f2 MOV »

2N R SE R AR 6 T

C.2.4 EBIEERT

NN S POE L BB D RedE, R EANN BT KR A A . 5L NN & Ry
RLHIANE, 25 H @ RV 2 AR S H TR .

Bx T ODGIE AN, & RGN BRI AMOVIE, JHI XS Hy, X Bk BUEROR A48 BN & M B
JR AN HEAT VR IR o 12T AN 75 S

N
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IS PR A P R R AS
C.2.5 #mH5EFIRH|

T RN ARRD S ORI EE B R EVE AR SEI T 2, E RGP A& IR DL %
MR R ZhRE » 2 18] AR AU T A D AN [ 20 Ak B 2 S BT S AR PR I R 2R . PRIt
AL AT TR RS R g R 6 2 (1 SE BT S 5 2R

T R G AT e 2 ML s SR RIS 2. A ODGIECVE S it 2 8 A5 2.

TN FIHER SR LR SOAS,  TE 75 S &

E: MEFETNER SR> o BEAh, T INEAR  E R ARABLE B T R B TR E

C.2.6 miEME=RHX

PSR, W R R AT BE A L VEAT R Bl s A e R, RN R G

2 W 5 TS AR, HX HEAS R SR A 45 T RE s TN 5 RN TEARAE BN 7 B S R A
PISCRE. & RGN BRIl ST R R RS, SCREFE4s N BL#:VT I )77 sefar A .

XPZRN A, U SRR A . (R SE il &, SR Bl A st fe i 2 2ok . el E i fedr, [
SEPLSER A M ARSI AT CARGE M AT ALE I, BN R EN AR BEANBT,
FRW LA i) B FRIMOVAE .

C.2.7 MILEHKI

IR0 28 el 5 A RS A S A R s R T o AT D o ) IR 28 07 A, DA TR
LB B, DA EAFKACE, WSS SRR H . a1, SChri) S st B AT LA
W PTIR ZHOEAT I B I

0 28 Bl 28 98 R 5 il o R VT N2 73 x5 A B 7 2 S 0 X 2 R M (O PR AR JS. o ARAE R 2%
FIEARRIHT, DAE FAMOVAE Ay REA, of m] BEFK) WY 26 e B AT 4 ) 23 IR, RN AV FE 220D, Ik
i BMOVAE o 1%KL AS T3 ZESE I 1A

XXM, WA EIE ], (B R R R A o

C.2.8 FEMIFMNAIEEEN

WO 9 nT P 0 e S T B AN (OGBS SR A . T BMOVAEL W] T R BEATRHI 328
RN EORUER PR s, HERER A R BURCA . ST, Dy 1> BT RS ARL I R, ATk
A7 S P

C.2.9 MRAXINNDLE
3 N T e BT IR I SR N AT A 3RC. 1o
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*C.1 MERENEK

¥ 51 #5 St o RELL | BURMR
=5 Hz

1| SR il 5 - = o

2 | AR e R/ 2 5 SERA
3| kil el & 2 i SEA
1| REREERS i R/B — R/B RIS
5 | SR i & - = o

6 | GIISEITR R R/B - = o

7| WAL R R/B - a5 s5y%

8 | EMEHHIE) R R/B - a5 R

S AR CREOARRZE (Hz) D o

C.3 MAES
C.3.1 #hR

MAME 570 N BIRE T 56 ST S AR Fr sl 28 (1 B SR INBUE 5 S U & Wi 2
A F R OGS B BT S AL, SR BT ITU-RBA S AR ZE 2N AEAEIE RO & SR IUZAE . Bl &
B ML A DI RE

B AE T e B E S AR T AR 2 R 22 B o IR 5 0] AAE AR sl B A A
ME AT RGBT . B TXESHAR, AT X AT 70 SR R 3. A,
D& 7RI R S BLIX A5 5 1 WG E .
C.3.2 BRAMRESHINEE

FEBSAIE I 72 A FH B MRE 5 TN A RC. 2. SITIAF, #e 7 AR . RPiEg
TIREEE SRR LR R G A P SR (1 R LA

*C.2 MWAESHTFEIIR

E =) BHHF A pELES #
1 Wi cas 1

2 R cla 2

3 e clv TEL

4 KA flu 2

5 ik glo 1, 2, ¥ES
6 N = hrp 1, 12, F4
7 EEE ket VEL

8 R B mar 1

9 WE-FTAHT pia *2

10 SE pip k4

11 Ry Cooder ryc #2, vE4

12 5% oo sax 2
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0.2 (4D

g B P HiE
13 P sbl 2, VvE4, 7F5
14 YA FE T L sfe vE3

15 ST AT UL sme 3

16 TS T smg 3

17 INFEH sna VL

18 Mozart & & & sop 4

19 B tam VEL

20 N tpt 2

21 =tk tri EL 2, 7ES
22 K= tub w2

23 Susanne Vega veg 3, 74

24 KE xyl EL 2

GE e BEAS: AR R, s A R R

E2: HIRGAH: R, R,

E3: AAREE FREESMEECRAS) « KREBUK, Zrbii.
E4: BHE7E. BRI E.

ES: L. I, R, R H B

C.3.3 #r4ERtla)

[ AR DN 5 PR I 18] 2 5 I 35 PRAD B I 18] — B RREEI TR % 105 ~20s . P55
R (g K2 HE0) A FTRER & I gkt (8] s AR H /NS 23

A NS 5 A RREE (8] S AL 061, DLAS B 2 ) & A2 08 O T 77 o 00 i AP A 2 7T RE 35 P T4
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