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GY/T 298—2016 AL/ Mifs EMIPAN J7#E (ITU-R BS. 1116-3, MOD)

ITU-R BS. 1284-1: 2003 7% i & EMIPMri@FH 77#% (General methods for the subjective
assessment of sound quality)
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3.1.1
BXHREME absolute error score; AES
= WSDGE {5 [X 3] K/ 5 SDGHIODGZ Z KRB HME, HitFEAXAAK (D .

AES =2 ‘M sermisisssassianssssesnusnamsnannne (1)
KA

CI—E{EX K/, #C1<<0.25, WCI=0.25;

N — B S EM EE .
3.1.2

HAESFEE basic audio quality

—NEREWEYE, ZBHAE TIERAE RN EMSEES IR A Z B £ R
3.1.3

RIBLE coding margin

—NRESH, FTRHEHREMAA T REB R RERE.
3.1.4

EWRUUGHATE model output variables; MOV
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FWMERZL subjective difference grade; SDG
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3.1.6

EMEZZL objective difference grade; ODG

AN BT RO ERESH, MM T ENERSS, MEFEEASHRENNESE. °
31T

B&INE off-line measurement

— PR, HUEIBRA SR EEETY B AR RS
3.1.8

FL&ME  on—line measurement

— MR, MRS BER KT I EE#ITERN RGeS ET BEmN—85.

3.2 HERXiE

YA R E R T A .
ADB Py E Ht (Average Distorted Block)

ASD Wrac#iiE# % (Auditory Spectral Difference)

BAQ FEAFHUR & (Basic Audio Quality)

Cl FEf5[X[a (Confidence Interval)

DC HE (Direct Current)

DFT EHfE BEiH-4# (Discrete Fourier Transform)

DIX FH#E# (Disturbance Index)

EHS AR EHLE# (Error Harmonic Structure)

ERB %5 4 % (Equivalent Rectangular Bandwidth)

FFT Pkl B 484 (Fast Fourier Transform)

FIR ARBK#PmN (Finite Impulse Response)

ITR  FPREKAMRL (Infinite Impulse Response)

ITU PR EECE (International Telecommunication Union)
1S0  EPrbrAEILHE] (International Standards Organization)
INLD I A nT 8258 B % (Just Noticeable Level Difference)
MFPD s A JEAS PIAEZE (Maximum Filtered Probability of Detection)
NL amfE (Noise Loudness)

NMR M EHEREL (Noise-To-Mask Ratio)

PAQM 250 B S & (Perceptual Audio Quality Measure)
PERCEVAL E&1PE{ft (Perceptual Evaluation)
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POM JEEZE MMl (Perceptual Objective Measure)
Ref Z#{5%5 (Reference Signal)

ROEX ROEX##r (Rounded Exponential)

ROV #Hidi{EELZE (Rate of Output Values)

SCM  F Ml 4sE: (Subjective Coding Margin)
SPL &4 (Sound Pressure Level)

Win & O°FH{E (Windowed Average)
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10.2:1.3 FFT
i FiHann & 1 SCHUAIN (ASREIRIRAT MU, RaX (4 M 6) .

h,lk] = %J; [1 — cos (27:”’_‘_1)]

tw[ktan] - kw[kt] % tn[k.‘:ln] .......................................... (5)
wiE, RAEAGENZH, o 6) .

= 2048 = creecereesseiiiieininne, (4)

Filkpn] = s B30 6, [ken] @™ ot e (6)
FET ) b A3 (R 1 AT AR — M ZI B IE X R e /5 IR Lp it B3, AR (1) ezt 8) .
Lp
fac = ;:::1 ................................................... (1)
F[kf,n] = fac % Ff[kf. N reeeecsessesnisnneeniiiiiiiia, (8)

B, F—HEENormfiH 5L : #—4N1019. 5Hz. OB ZI B IE LA E MAE S, i3
10T BA_E RS F B K4 xf {8 .
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10.2.1.4 SNEFFHE
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o6 (L 3.6
wik] = —06x364x(‘r[k3}) + 6.5 x e~ (@-33)" _ 103 4 (%) vevereees (9)
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f[k] = 234375k  ceerersreccesaccsancistaniietiiitaannienns (10)
TRIEATHIINE RN .
FRTHHE WA X (11) .
Fé[kfrn] = |F[kf,n]| X 10w_i:ﬂ ................................. (11)

Fe[kf]Ay “AhH-INAFFT4it ”
10.2.1.5 SAR|IEF S
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®2 ATEMMRARN FFT BERARRRNE

w5 (0 4 (f,[k]) Hub B (felk]) wg (fy kD) BEEANE (fy kDD
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
8 272. 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 (8)
A% (K [ZZREATID i (Fo kDD fE CfyLk]D PRI Tyl
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 81.2371
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 (&)
— T (f,0) TCBE (oK) FB (FyTk) TR (fyTkD)
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 3215237
90 9132. 688 9297. 648 9465. 574 332. 887
91 9465, 574 9636. b2 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




GY/T 349—2021

®2 (8
_— &40 (£ (kDD i Cfo kD) pig (fylkD) M (fylkD)
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 7077. 504 17385. 42 610. 385
108 17385. 42 17690. 045 18000 614. 58
w3 BTERMEN FTT BERERINT
w4 (£ k] FOEE (f[k]) Es (kD) B (fy[k])
il (k)
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 18. 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
2h 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 (&)
&80 (£10k]) R (f.lk]) ERA (fylk]) WMEBHRE (fylkD)
A (k)
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
16 9810. 536 10168. 013 10538. 46 727.924
47 10538. 46 10922, 351 11320. 175 781. 715
18 11320, 175 11732, 438 12159, 67 839. 495
19 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

W B R RN TR SR B R Rk e i, S Fap kel PTULRE “HREIIALFFTHRH " BOfE R
fas, WARX (13) .
Fsplky,n] = |F,,[kf,n}|2 .................................... (13)
Fsplhkpl ] LR EGE SRR EER, Lo (1) .
Fsplks,n] = |Fnoise[kf-n]|2 ................................. (14)

w22 (s FHFE L10. 3. 5.
ZACER Y B 4 HH AR 4 H R Pe [k, n] .
IR

/% inputs */




Fspl 1: BiABER
/% outputs */
Pe[ ]: MBI ERAIEEE

/* intermediate values */

[ : SRS

k : \fftfTHZE3

Z: BEANEHE
FERRR A5 2109
RO R R A 455

f10] : SMERAEFE
full : SHERAR M
Fres : S0P MIH

GY/T 349—2021

Fres = 48000/2048;
for(i=0; i<Z; i++ )
{

Pel[i]=0;

for (k=0;k<1024;k++)

{

/% line inside freguency group */
if ( (( k-0.5)%Fres >= f1[i])

{
Pe[i] += Fsp[k];
}

/* frequency group inside%/
else if( (( k-0.5)*Fres < f1[i])

{

Pe[i] += Fspl[kl*(fuli]l-f1[i]) /Fres;

}
/* left border */

else if( ((k-0.5)*Fres < fl1[il) && ((k+0.5)*Fres > f1[i]))

{

Peli] += Fsp[k]*( (k+0.5)*Fres — f1[i])/Fres:

}

/* right border

else if( ((k-0.5)%Fres < fulil) && ((k+0.5)*Fres > fuli]);

{

Pe[i] += Fsp[k]*(fuli]l- (k-0.5)*Fres)/Fres;

}

/* line outside frequency group */

else

{
Pe[i] += 0;

&& ((k+0.5)*Fres <= fuli]))

&& ((k+0.5)*Fres > fulil]))

15
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J

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

10.2.1. 6 RMAIERIEFS
AR IR A R B N — MR WA PThres, WA (15) FARX (16) .

K =0.8
P;:—m-es [k] = 19 004):0,3 64X (%{})

Billn]l = Blln] + Prigeslk] — srpsrsssesvammasdaisssanaeiionisois: (16)
AL R B P [k, n]ARR “FHR” .

10.2.1.7 $%

KA RS, EHR bR TP,k nl. §REECHIMEE R . KRREEH
27dB/Bark, Ifif iy &2 N EUR T AR AL & .
FrxEmARX D o AR (a8) Ak (19) #HiTiE.

230

Sulk, Lk, ]| =24 =5+ 0.20fk, n]  seesereesennsennns (17

S; [k, L[k,n]]=27 BRI L U T LR

A
L[k,n] — IOIg(Pp[k,n]) ................................................ (19)
SRR A BRI, BAR (20) .

E;[k,n] = = (Ef:-g Eunelj. k. n]ﬂ--i)ﬁ .............................. (20)

Normgp|k]
HAE jnedlidf 230 (21) 331
Lljn] —res-(j—k) slij,L[j,nj]
10 10 - 10 10
= —res-(f—p) - siliL{n]l res-(u—f) - suliLljin]]
) ):Lzom 10 +¥Z7110 10
Eiinelj kon] = Lljin] res-(k=j) - suliLlin]]

10 10 - 10 10

=res(j-p) - sili.LLin]] res-{pu—J) « sylfLljn]]
10 Z—

j-1 1
=0 + Xuj10 10

Normgp[k]#%HE A (22) FAR (23) #i7itHE.

Y ko< ji

Normgp[k] = (S22 Bunelj, KI**)PF  wovevossesssssmmscnnnninnnes (99)

—res-(j—k) - sjlf.0]
10

res-(p=J) - suljo
+XZ7110 10

res-(k=j) - sylj.0]
10

res-(pu—j) - sulj.0
0 10

v =1 —res-(j—p) - 51[L0]
10 10

. =0

Eﬁne[]* k] =

10
—res-(j—p) - 51[1.0]
10

j—1 Z-1
E‘l=g 10 o 23:)’ 1
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resFR T m I HEE, AAHRRA N0, 25Bark, EZARA RO, 5Bark.
ZALE I B BB B [k, n] KA T AMIEBXNRIE B, B8 “RBEHBR AR .

10.2.1.8 RS

9 T AR TR, 45V 1L Rl REBAIES 60 — I B B AT 0 A A ) MO e T4
MM OHE (LAR(12) BRED) . FHERAR (20) #ITIHH

100
T= Tpin + m("'mo = Tpin) seesrsrsrnsninnesesnnsaaens (94)

A
Ty00—— X 490. 030s;
Tmin——BUE 40. 008s.
—IHRIEE B SR RIE AR (25) AKX (26) #HiTiHEH.
Eflkon] = a X Effk,n—1] + (1—a) X Ej[k,n]  weeeeeeereesesensnneee (25)
E[k,n] = max(Ef(k,n),Ez(k,n)) S P &1 D)
Hqan FI A LR R E, @A (27) BT

4 1
a = e 1875 1

nRNEBRIIMT, kFRMEL, Erlk, 0]=0
LEAGAL PN BE, BEE [k, n] X B2l .

10.2.1.9 WEEE

HER R — AN, R Y — > BAATAES (H B B AR5 S BRI (S 5 IR, @EA
FZESH— R R . ZRAE AT R A AL B& Hom [k ] X BB AT BT R 2], WA (28) MAK
(29)

3.0 k-res < 12
mik] {0.25eres k-res > 12 ‘28
Mlk,n] = E[:;"‘] ................................................ (929)
10 10

tEZALERR B, #EAMIk, n] R RHERAER .
10.2.2 REFMAFRER
10.2.2.1 #Eik
B 25 JR R RS B FVASE R o B i U 2% 4 80 43 R Ul 2 5 A A FL A 5 PRIB A A 45
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MARES (BEESRENED)
|
v
A R
NS SRR g =i
v
£ LR IE R 2%
¥
SR S B B

.

SRR LA TR
v
il 534
Y
EIE
v
M (1D
v
169 01 oA S

Y
A (2)

|
|
|
Gl SN A RER ) BB

SR | g Fi l

v v
i &R i3

 / v v v
5 e PR BRI X 8 ] FE X

Eo HARMMREIFARE hETIRKFABS MR OTLE

ERBARFBHOMACBENE SIS EES, HREHETFEEIRENRKET, REE
AR, HEREDCEHRAMIRFERSY . IE, E52d SOk g RriBE S, Kk
LA AL IS B AR L PR & AR L3 5100 A 9 T RSN EL A EL ST R, SR R ST A R Hxt
OB (R T AT AL . R T 20417 R K0t ST AR AR T 56 TV B8 1 31 43 3% SR R AT A 0.«

B fEA RS S B Hibert & He GBI HILIE SR, A THAE MR, EAEPRA—A
AR & HRHIRER. BJa, Smfigs, LU R G0 A 5 & e i S . &5, £
TR A R B — REAT R RR,  CLSE LAY IR

18
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PR Bk 43 A SR AT F Tt S R e BERR S, S — IR SR A AL B AT A B CORBIRBR B
) AT R RGN, XSRS R R 7 R SR E . v T X0 i & rie s
S92 R A B 5 FL MR I, S S A2 (5 S RO BRI sUAE S0 L & L. W XA 4 2
BB AT IE o B 8 N B U A B & N AR AT v S AR 2

10.2.2.2 ZIRFHE

{ETRBE AR AL, XHE ST R T 03200 FREE: S5 — AL B G, WHE ST
KAEE T RO T REE, NEETHEE.

FHEE MAES
v
48000 [l L oS B A Bl A
48000 L HIERES
¥
48000 e e
TUCREE (1: 32)
48000/32 SR H gk
4
48000/32 b i
48000/32 Bk
AT (1) -
48000/32 = i
v :}kjﬂﬁf (l: 6)
48000/192 B4 In g g s
48000/192 l AR A0 MR L
B AT (2) -
48000/192 B
48000/192 SR

B7 CURHESRAREMNE R IIRR M =R
10.2.2.3 [EHEFEEE
A N TR0 b 13 DR B Fac AT 00 6] 6 Z0BE NS S TR0 o g B4 5244 8], sl (30) .

19
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1olmax/20

fac = = Shasesisanining Senvitis (30)
5 A K0 AR Y BB P RIS LR HEELpax J992dBspy.,
10.2.2.4 EXBEREHRR

E1 T IR AR X NS S S B AR BUR, B RS SR — A& EIRIE RS . AP
AH T UEBIF 92002 89 TUF But terwor thisi B SRS, 108 A A A B TIRIESAS R BCSE I, W
2 (B1) »

Yu = n = Dny + Xng + DYy By seeeesressesesssssnsennnens (31)
HA S — AN A RO -

by, = 1.99517,-0.995174
AR B AR R BN

b, , = 1.99799,-0.997998

10.2.2.5 EEE4R

PGSBS HES NN EIE, BB H 40 MER R AR, XEUR I ARET 5 & Fbn
PE EX%) 5p A5 H BATIE 52 O a3 37 98 o AEXS BRI AR e PRI IR B AR, AX 9 B 2% LA 8 [ A A e
R, EEFIGIMR B2 907 o Bk, 58 ANEBER I AR E — N B 2t 49 Hilbert Y (R
B — M IE BRI SRS SR Iz, S A B E AR AR ILEE ) o AT Rk o A 4%

A cos? TR, BEMEARE LA (29) . MEBCERAT O . kot A R AIBTAT FE B R 5 % 4
BfFE (G, k RRIERRE, n RREFEREE, T RN FRFEE M RE: T=1/48000) . 3 hye (k, n)

A him(k, n) EAEREEL, wTCLEEAIEE FIR SEHAR . MMINTE 5 Zad MBRMIRT, JEUAS4 050 LA
AR RS EEE, AKX (32) .

LIS n N[k]
hyo (kyn) = -sin®| - —— |- 2 £.Tk1-| n— T
etln) = [ Nm] cor| 2 0 (n- 1) 7]
4 TR 0<n< N[k]
; n ’
i (k. 1) :m sin® (n- N[k]}-sm[h : fc[k]-(n—%}if‘) ...... (39)
n<0
Py (k1) = iy (ko) = 0 n> N[A]
4 REABMAIONE, BORG R BE RSN ERT
- PR (Flk])
PR (o i ok o B/ BEAC (N[KD)D BUNENFEA (D[k])
Z
0 50. 00 1456 1
1 116. 19 1438 10
2 183. 57 1406 26

20
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+4 (4
iR (felk])

AR (O - Bkppma R B /AR (N[KD) MER A (D[K])
3 2h2. 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 1356. 27 214 622
26 4823. 97 194 632
o7 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

21
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F4 8
FLHE (fo(k])
B () g ) g WA R /A (NDKD) WAER A (DIK])
z
36 13292. 44 70 694
37 14706. 26 64 697
38 16270. 13 58 700
39 18000. 02 52 703

et 3 G FH 50H2 ~ 18000Hz . W 48 3% s AR FE AR 4 Schroeder 28 A B2 A L b AT 1 A4S 21,
WAL 33) .

P e ) (&) .................................... (33)

R TR R IE % A A SRR, MBS BN ERDN KA. K, DRARESH SiK

o 874K T 5 A S b v 7 e 2% B Bk b R K RE 2 2B — 2, AR (34) ¢ FESEEARY, A
NG INFE A AN ERS , HR TSR 2% 52 77 R A% A ER .

D[k] = 1 + %(N[O] — N[K])  ereeeeeemsessnesemsnenecnenn (34)

RIS B AE B tH AT T SRAE R T A2 UCREE, BB U, N A R X R MBS 932
MEAREARTHHAE .

10.2.2. 6 SNEFMBEER
A A B S e NGB AR AL e BOH AT RE ). ZR B TR RS E, AKX (35) .

B felk1\ "8 —06(LH_3 3)° —g . (RIANFE .
Wikl = —0.6 x 3.64 x () " 4 6.5¢ (5650-33) _10-3 x (ﬁ?ﬁ) (35)

g
/% inputs %/
out_re,out im :JEHE A4 4 H (SR )
W R B (AR (32))
/* outputs */
out_re,out im :JEMEARLHEN
/* intermediate values */
K :JEARE %
Wt BLE R
/% BNEFIh R AR */
for (k=0. . 39)
{
Wt= pow (10, W[k1/20)
out_relkl#= Wt;

3) HRwe b, BRI IS A AN e AT R R B, BURI T ISR A WA IR IO L T AR (i
BRI 1 L SKHz RO TR ), 45 1% RN ol B BAT th B4 A BAm pe (LSRN S, R’
A AT TR, R U AT D NG i

22
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out_im[k]*= Wt;
}

10.2.2.7 $ga#m

SR A R A, IR AR 4 B R A AR B L A RO — U R Bk . (KR
A7 5 J931dB/Bark, &R NI #E-24dB/Bark $-4dB/Bark Z [f) &4 .
HE#Es k], THREAKX (36) FEGH.
. 230
s[k] = mln(—4, —24 — i
TN ERREETE, BPLK]EM . & e RIGER S AR T EXHE, REk
HEEHF| 4y D1 (dB) bRFE . S OAREE AT MRATIRTG BRI MG ZRTERS (0] _E ] B — /N 6] % 209 100ms
) — P IE E B 2R 1T IR AL
FEN N HERRE TSR SNRRES B EBIIER SR . e HESRE TN
WZENA (5BFEX) , ZERA—PrTIRENSFETEEMETHHES M.
W EEE
/* inputs */
out_re,out_im :JE A E (SLHAEEH)
z[ ] uEPE S IR A G T E R, P fiBark (MARAMI A3 (30))
/% outputs */ '
A re, A_im gt
/* intermediate values */
gk IEBEEARR
a, b : B [A1EHE E
dist T BILAEE
LL 1 B ok w84 Ak 1 re
sl ] : EAMRIARE R
dl, d2 :ZEnp
/% static */ RERIMIKERIE: E0EFEN, Z{EVHLA0
cl, cul 1 55D

+ 0.2 L[k]) srasssassresanaanaeannaees (307

10.2.2.8 f&IE
E R AN R B T RS S A S B B A, AR (31 .

Eo[k:n] = Are[kanlz + Aim[kan]z .............................. (37
10. 2. 2. 9~10. 2. 2. 119 i AR F X e i B TR

10.2.2.9 BHIEST - BEER

97 MR TG, B B8 0 AL 10 A AT B0 FRIF T RUESS B8 3EAT 40 AR . 4P TRUES: 88 LA 12
1Sk Hicos ABKHIARE AR 2L T e 6 L4 A SRBE I R B384/ FE A JE AR IR o TR 53 Ai i
HE, AHETOM N T RAE . FE 4RI IE R ¥cal 1=0. 9761, B4 5 FU A FHIE &
T, W (38) .

Eyfln] = 220§ Eolk,6n—i] xcos? (m 22)  weeee (38)



GY/T 349—2021

10.2.2.10 RIMAERIEES
IR AL B Z )5, GBS A G R R IR R E . WA (39) .

Ernreslk] = 00'4"0-364(%“%1)_0‘3 ....................................... (39)
AL B IMBGAE, [k ] AR (40) , 45 )11 T-IBLAIEFSE, TR “ KMk bR MM be
SV

Ey[k,n] = Ej[k,n] + Eqpres[k,m]  weeersersoresemsnnmennnnsnenn: (40)
10.2.2. 11 EH# S - iR
9 7 KRR I HE i, A U 28 A A R (1 B R BT 8] B — A S Uk AR R AT AL B KR . IR 1) B

WA IERE IR OHR (kD HFHiERANA 4D .
T = Tmin + 1?::] (1-100 rmm) ................................. (41)
A
T100 ——HUE 40.020s:

Tin—— 4 40.004s.
—HHRE IR AR ER AKX (42) ETHE.

Elk,n] = a x E[lk,n—1] + (1—a) X Ep[k,n]  weeeeesssssnnaneannanne (42)

KA H e = e mooor THIEAR (43) BEIFHBLAHE.

192
(I = @ FB0D0T  ++vsessssssensiesssassssirsersiasssaniarierienss (43)

2 ERB B R ERE [ k, nl B R kit
10.3 HREXBH LI
10.3. 1 HEHER AT IREAR

A th B K 22 B T a8 ik 2R A H A R RIFF T SR Y . ol X e EE A 2 1) — VR
H-F RS AR AR, 5 FHXEE BT RS E AR E AR R (StepSize) MZBHTHE
@ X FFFTH AR, BAAE1024, 2HMEF LIS (Rrgisiz) si# 109 (HEREEEEN) o X Tufdk
SUUAHUN, DK AH92, 2040, F7TCICAR AT, T A7 A8 R 1 4% (R UG (5 N0,

10.3.2 EBFMERFE
10.3.2.1 B FEFER IR

A THMEIRE S HSEE S ZRMETFEZRMLE AL, MR E TSNS EE 5B REEH
M5 I F.

B, BANERE ARSI T A AR R R — I KB R 2T AL . TR AR TR AR
L OME, HELAR (44) .

100

T (TIGO Tmin) rresssssraassensarersassnserasssaese (44)

T=TmmEe

24
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A
T100 ——{E 40.050s:
Tmin—— BB 40.008s.
— I {REIE B AR A AK (45) AN (46) .
PRef{kvn] =qa - PRef[kJn_l] + (1—0.) . ERef[k*n] ........................ (45)
Prestlin] = a « Prese[kin—=1] + (1 =) - Epeqr[kin]  cooveeunereersseneencees (46)

Hrp, ETest MIERer/&HH TR AU BBHELE, MRS (Bl % BanliR#FE A (47) EATIHHGE

_ StepSize

@ = e 48o000T I (4?)

10.3.2.2 g%
AGEE A (48) FHRE N Pros, F1 Pre p BEAT V1 5143 BIBFIN 2 IE & BiLevCorr .

221 [ProsclEnl Preslon]) > :
LevCorr[n] = (Ek_wzfz?ie:][k.:;fl n]) ........................... (48)

MBREABATL, SEESNBRUKRIERY, BMINKE S MRLLZEERE, RAK (19)
R (50)

Eypeslkin] = Egeslk,n]/LevCorr[n] [LevCorr[n] > 1 :weeeeee (49)

Eptest[kin] = Erese[k,n] - LevCorr[n] [LevCorr[n] < 1 -er=sest (50)
10.3.2.3 =X FE
M EENRERBTERLEEENRESNSEE SIBES M Rasss, Lo 6D .

Tieo alk]' - B gest[kin—i] - Eg peflkin—i]
Tiooalk]t -Eppeflkin—i] - Ep geflkn—i]

fafRE AR (41) LM RIFELEB AR (44) HEAH. WRRK, nl KF1, WE SR

R[k,n] =

ERME MR, n]~l, SEESHRERKEE AN MR, WERK, n] AKTF1, WSHESHE
ERFREARK, n], WXESHRERLRENL, Lok (52) .

Rpeselk,n] = Rperlk,n] = 1| R[k,n] = 1

1
Rlk,n]’
Rreselk,n] = 1, Rgeslk.n] = R[k,n] R[] < 1. #eneis (52)
R A A8 I BER0CNIR K, nVEATELE) B FKT0, W E RTest Lk, n] N0 ERRer [k, nl
Al BARK (48) 5T R0, Rrest [k, n]FRRer [k, n] BHERT WSS THE AR R /5450
WAMEAE (Wk=0) . MRTest [k, n]FIRRer [k, n] LLEEE M1,
RIE ZEAEMD IR 48 7508 E b AT P8y, @ AR (44) RA (47) h&h i A R (a) 3 £ b
B A AT I AL R, WA (53) o XIEBSSAHE B, S%w OMEE RS, MFFTH A8, 4
S CIMP 56 BE AR (R BEa) 8 (HEfAL)
M3

1
PattCorrresc [k, n] = a - PattCorrrpglk,n—1] + (1—a) - - Z Ryeselk +i,n]
i=—M,

PattCorrger[k,n] = a - PattCorrpeslk,n—1] + (1—a) - — - Z?":_Mi Rgerlk +i,n] === (53)

|~

25



GY/T 349—2021

M-1 M-
M]_:M?_ __2 |M ;L:]: M]_ =MZ == 2 |M0dd
M M 5 M M
M, = = =, M, = & |M 1% M, = o3 -1,M, = 5 |M even
TE SR RE R 5, RIS CURE e 08 i 83 LS R A 7, A3 o 11 (1) 98 FEE AH B PR, A (54)
M; = min(My,k) » M; =min(M;,z-k—-1), M=M; +M;+1 == (54)
N HRAFINNE B AE AR, B B R AR EOR X R R IE REGEAT IR, AR (55) Fis
i (56) .
Eere,r{k,ﬂ] = EL,Ref[kJn] : PattCOT?‘Ref[k,n] """""""""""" (55)
Eprestlkin] = Epresc[k,n] - PattCorrpes [k, n]
10.3.3 i@l

JE X ARTRBR U A RE [k, n]HRO. 3ik %, B AR (57) AKX (58) , HHEIEILH
W FEE o AR AN EL IR 35 13 ) 1 448 %o (i Bl e 1) AT K

Eger[kin] = a - Eger[k,n—1] + (1-a) - ;;i% - |Ey[k,n]%3 — Ey[k,n—1]%3]--++ (57)
Elk,n] = a - E[k,n—1] + (1—a) - E,[k,n]%3
HaMRIBEAK (59) &R EFHEIRRARX U7 HETHHH.

...........................

(58)
_ 100 Hz . Tieo = 0.050s . .
vty b === %) [T _ oupas (59
M E gor HIE H M50 (60) TFBTAEA 18 I A H 40,46 1 8 il o Hc
_ _ Eaerlkn]
Mod[k,n] = gy Em (60
EEFE T b T 2 5 10 5.
10.3.4 M

BT B RS (S 5 IR W RER A A
2

i (61) BATHE.

Nik,n] = const - (= - Fnel [(1 — s[k] + %)m = 1] ------ (61)
i 5Zwicker MFeldtkel ler7E 19674542 A 5E S — . 8RS SIS (S S B IEmE A
BRI E P ITE KT O s EmE R ER, AKX (62) .
Ntoral[n] = '22_4 .

£l max(N[k, n],0)

P PP (52)
it 1kHz 40dBspy IF 538 1 ARET 44k mi i, FRTH K58 (1) L 51 3 Blconst 1. 07664, JEH 324

H AR 1 Lo ) & Hconst 1. 26539, BRIE s AR A5 AU BURIE Thres 2 BIMRIE AR (63) AKX (64)
HEAT 5.

1000

£ \08
EThree[k] = 100'364.(_)
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i

f iy
o] = 10%(—2—2.05‘arn(woo)—o.?s-am( m) ))
F: M THEEARME L EDER, AR 51S0 532 (7% - i+ Hmm A 8 E R i£1975) thE LA —E.
10.3.5 REGFESHITE

iR Z G5 REFFTH B, AR B RS HRP RS EENSEE SRRE S 10E
FESE 2 M 2R B EEE, WAK (65) , HHZEE S5 MIWE SRS H IAFFTH H K.10. 2. 1. 4.

Fnoise[kf'n] = |Feref[kf»n]| = |Fetest[kf’n]l| """""""""""" (65)

FH10. 2. 1. 5: Il'il&ﬂ'{.]ﬁ{d:, %Fnoisei%ﬂ'j'fl.l'l‘.rldi'l.l'iii}kn
ﬁﬁi’fmﬁmpnoise[ﬂ, k1, B R R,

10.4 HBBETENTE
10.4.1 #ik
FA - 000 25 A% 5 35 OOV AL 5 RS AR T -
RS ATIREATHRERN MOV E

r (EFFTHZEHRY | fedBisk #e 2L 4 3 HH [ A
o it 51 BUR i 5 ERRRE Bk
WinModDiff1, A i M 15
AvgModDiffl, = 4 i 5
AvgModDi £ 2 2= 5 2= 5
RmsModDi ff, % = & 2
RmsNoi seLouds b fh = i
RmsNoiseLoudAsym, B bt 7 Tt
AvgLinDist, & & #H I
BandwidthRef; it i e 7
BandwidthTest; Pt B = 5
JENMRs = & & %
RelDistFramess P & & i
Segmental NMR: piis = 5 yid
MFPD; & 5 i i
ADB, P & 2 w5
EHS; = & e &

10.4.2 BHRIER
10.4.2.1 #ER
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BWEIE 5 A2 (5 5 I A 4 1 ) 1) ) 22 5 &qu%%#A&&?sméEMt&ﬁ#Uﬁif:ﬁﬂin
HHEAE, B4R 66) . Hid, aIREANR (60) HHEHSHEE SRest fyModiest FIModRef-

. |[Mod o5 [k,n] — Modges[k,n]|
of fset + Modg.s[k, n]

w = 1.0 |Modes[k,n] > Modges[k,n]

w = negWt |Modyg[k,n] < Modges[k,n]

W B AR ) 22 S TS T SEBTA JE S T O A A ) 22 e TR ], WA (67) .

ModDifflk,n] = w

1{]0

ModDiff[n] = Z-1 ModDiff[k,n] sissesssrenrssvasevesssviee [ (6T

B ML E T B TR T HSEAR I B B, AR (68) . L FAH AT INAL B BARE AR
m),“.Lﬂ’ﬂ}*;r‘rE’Jﬂ%J}:%d&fJ&xtu&Pﬁjaﬁ"ﬁﬁnEn%ifrﬁf%fu TR 2% 20 FE SR I A SR 7S G L
WA (39) , FRTH BB NS & XA (15) .

Eref[k n|
A
+ levWt - Eppreslk] 03

S FL AR R B TempWt [n] (IR A 051 2 5 ModDi ££ [n] BRSPS 4G 7E 10. 5. 2ri ik o % Bneght
of fset fl levWt iV 5654,

®6 A REEBERAOREMETE

Tempw:[n] = ER 0 E f”"“]

" MOV (Xxx=Win/Avg/Rms) neght offset levivt
XxxModDiff1, 1 1 100
LxxModDif{2, 0.1 0.01 100
XxxModDi ff, 1 1 1

10.4.2.2 RmsModDiff,

IRy b A0 i RmsModD £1 i ] 22 S 181 07 24
HZ#10.5.2, HENSRHTH.

10.4.2.3 WinModDiff1;

0 5t M L T AU

PESA R, R

PR H A W inModDi FELAMI 2253 I 8 D FEME. A 2 FAREFFTH S A 1T i A 3. i

WS #10.5. 2.4, HRN SRS
10.4.2. 4 AvgModDiff1:F] AvgModDif£2;

FE UG H A B AvgModDi £ 1o F1AvgModDi £ 120/ {AEFFTH
AvgModDi £F1.F1AvgModDi £ 2,2 8] f) 25 5 &

10.4.3 [RFENE

10.4.3.1 #hk

HJ3KH TAH

10.5.2. 2,

A3 (65) & I A NAL R BON HE R TZMOV

SR RS B A 22 e O St T I M

R R EEE R USRS
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BRI AR BT T MRS H (S 5 LG P AT R IR B e . i SR RS T R
s R A R (AR (69) ) AT HHERERS R E Wi, an iR 5 el (s 5 A L 7 4R /N i
BT, MR BT A SR Tk S S AR

NL[k,n] = (—1- X %)0'23 X

Stest Ep

0.23

max(s % E, = SyefX Evar,0) -

(1 iz test test ref ref ) = | ST (bq)
EThres + Sref%Eref xB

HAEESETF 1, Enodl SRS R BE[k], BXRARX (36) , sAlilEd A=K (70) #ATiHE.

s = ThresFac, X Mod[k,n] + Sy weesesessssesssmnisnnnen. (70)

R B AT, SR EE R AR (JL10.3.2) ENMIN, B Eres = Ep. rogepiom B!
Ever = Eppespon)e REBYSE T RAMEIR, TilEAR (71 HHMEH.

g = exp(—axM) ------------------------------------ (71)

Ere,f
fs s g 7 i BE AP 5 MR A5 5 NS (5 5 10 A A (E — 5 3 (¥ e 75 ) BEE A NTh res=0. 1sone, 50ms fi5 FF

S48, W10.5.2.5.2.

TEISFHh, BRI R S IE AU e I A A A B s AT IR — 4k, T A2 p e e SR AL I S MO AT
—4k, tEtR, W TFHRLRFEME 24 R EL.

) S B e 7 PR T B N Ly B0 M0 5 B (A 75 1 B MOV B 5 R THE G &

*7 (HEEEEENEL MOV

MOV (Xxx=Win/Avg/Rms) o ThresFac, S NLuig
XxxMissingComponentss 1.5 0.15 1 0
XxxNoiseLouds 1:5 0.15 0.5 0
XxxMissingComponents; 1.5 0.15 1 0
XxxNoiselLoud, 2:5 0.3 1 0.1
XxxLinDist, 1.5 0.15 1 0

10.4.3.2 RmsNoiseloud,

RmsNoiseLoud J& HEP 244 H 2R 1+ LA IR Me A5 o 5 3948 . A ) 199 10, 5. 2. 3, WEUL
#7.

10.4.3.3 RmsMissingComponents,

RmsMi ssingComponents,f& i il 2% 2 B A5 %0 43 2 (e S BE 5 39048 . A 7 AR e MRS 5 L 5k
sy (5Z2EESHK) , ATERIRMS%(E S 550 E R —RE T 5. KEFAE
J10.5.2.3, WHENSRTHITE.

10.4.3.4 RmsNoiselLoudAsyms

RmsNoiseLoudAsym & £ 515 S5 H R (H10.4.3.3) MmEMBES ([10.4.3.2) WERTE
AR, XA EERRIE RS HE R, AR (72) .

RmsNoiseLoudAsym = RmsNoiseLoud + 0.5RmsMissingComponents *++=++ (72)
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10.4.3.5 AvgkinDist,

AvgLinDisty HIE S S %5 S ENIRP ERNESHRBHIWE. EUSEES
s B E MR ESE, 1SS KRB EEMNRGES. ZMOVEITHEE T I SAaH
MR, BEEES#10.5.2. 2, WENSRTHAS.

10.4.3. 6 RmsNoiselouds

RmsNoi seLoudsEFFTH K 134 3 BIN M A WAL J7 S04 1P 4995 110, 5. 2. 3, B0 5T
HITGA

10.4.4 FHHE

10.4.4.1 ik
MOVAE 1 TFRTAT WIS B A S5 S 1P % .
XF AW S, AHH 5B [n] F1Buw [n]#2HB10. 4. 4. 203E1711 5.

10.4.4.2 {HE

/% inputs %/

FLevRef[], FlevelTest[] :FFT4itHiHiF, dB
/% outputs #/

BwRef, BwTest % Hifi=

/% intermediate values %/

K FFTATHEEL

ZeroThreshold 77 %% B{H

ZeroThreshold = FlLevelTst (921) ;
BwRef = BwTst = 0.0;
for (k=921;k<1024 ; k++)
{
ZeroThreshold=max (ZeroThreshold, FLevelTst (k)) ;

for (k = 920; k>=0; k—)

n

{
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:
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break;

}

10.4.4.3 BandwidthRef: 1 BandwidthTests

BandwidthRefuffiBwRefHIZ M F-33{H, BandwidthTestpfEBwTest BIZIEVIME, FIyiHHNF, H%
FEBwRef K T-346MMT. Pk H BIFF RS R e R BN Wi 2 H 28% . B [A]F 53 WL 10. 5. 2. 2.
10.4.5 [EAHERIEE (NMR)
10.4.5.1 #ik

R AR i A A ke R 3 AR A A (AT S
BT Win K AHENMR TR AR (73) .

Pl’lols?k
NMRye[n] = 101g 22 1 Tn]"! ........................ (73)

10.4.5.2 2 NMR;
RR ARG A7 B ANMRG B R 75 HE R L RO PR B 250 (74) i IAG 2

1 1 —1 Pnoiselk.
NMR,,; = IOEQE pr e (E Eﬁ:é M[T[n]n]) ..................... (74)

7E 4k H T a5 ARA i (I Al B Il 2> 4 288 (IL10. 5. 2. 5. 4)
10.4.5.3 Segmental NMR:s

B ﬁaj{astegmemal NMRe#E A= HENMRER P 2946 . B 18] P23 ML 10. 5. 2. 2.
4 B EMEE sR AL R R E M 288 (JL10.5.2.5.4) &

10. 4. 6 ¥BX}E 5N FRamess (Relative Disturbed FRamess)

R Y 0 AR A AT BhFRamess ¢ RBPRe1DistFramesp) &78 1% 5% H FAHAT LS B & 2430 (75) % (F1
i Fr B

I-1.‘33]1(},{(10Ig("’f;;"''L[FT-‘-"{?’;“]-‘”‘])) > 15dB  k € [0,Z — 1] werereereveeresnessneans (75)

TE2% HIT S ME R AL R RE B il & RS (JL10.5.2.5.4) .
10.4.7 il

10.4.7.1 ¥R
A% 5E MOV EL E[k, n] (kA5 nisl) J3Emtidh 47 1H 8, E[k, n] RE#UBIEE LK, n] BIx #RiE:L,
AR (76) .

Elln] = 10 lg(BlE,n])  -o<rmsesssommmnsesimopsnsumon: (76)
X T 4in:
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AN (cMERAFENAAE) PMBITERAR (T7) ~2AR 91 . ZF(F 5K
AR E e [k, ], IS 5 XS BOBUIAR SN E ese [k, 1] -
R TR K
— it HAE AP, RARX (77 .
Llk,n] = 0.3 max(Eyef[k,n), Epeselk,n]) + 0.7 Epeselkom] o+ (77)
—— AR s. A (78) Fuilfn F AT e it v 5 22 5 PR T v AR e
LIk, n]>0, M

s[k,n] = 5.95072 (m) +9.01033 x 10~11L[k,n]* + 5.05622 x 10~°L[k, n]3
—0.00102438L[k,n]% + 0.0550197L[k,n] — 0.198719 reerereeeresesscensssnasans (78)
|
S[k. nl =1.0x 1030 ................................................ (79)
—itEE LA R%E e, WA (80) .
) ; e[k,n] — "ref[k’n] - E:esr[k-n] .................................... (80)
——WIRE, ¢f[k,n] > Eeselk,n], NFE b HIBEERE N 4.0, FUEREN 6. 0. ZIFEEERL 70
RN MXTZEES, WMEiE S 0ES R R EENGE S R R AR ERE.
— AR R a, AR (81) .
zgg:g&z.on
alk,n] = LU UM O LA e S0 E W W (81)

s[k.n]
— iR, WARB2) AKX BDIRE THE R a, ik e[k, n]%TF sk, nl,p[k,n]%
790.5,

pefk,n] = 1- 1pCelkn) elkn])®)  sncaciminisiien s (82)
— I RATRENTALZHEK AKX 6D .
m MMIBIRADN o R
qc{k,n] = W (83)

— M EE TR A (84) .
Poin [k, 1] = max(p,q [k nlp, g [k n])  coreeemeneereneeanen (84)
—— A IE KT REA S ERE AR (85) .

Goin k. 1] = max(@left[kJ n], qrggﬁt[kl R R R (85)
—— Ml n FEIE ¢ MERIEER R AKX (86) .
P = 1-[lve (1- Pelk,m])  ceeereeeeeees (86)

HrenT DU ZFS3E, WATLURAAIE, SRXEE. Winfsilch K TRMEN S, RAK
(87) .
Qc[n] = Evk qc[k,n] .......................................... (87)

10.4.7.2 S ARILEH ML ZE (MFPD,)

AP IE AR RARX (88) .
Bln]l = (1-co) XPBn] + ¢g XB[n — 1]  seeereeeeeeesesssicinniccecces (88)
Hr, P[-11=0, ®¥coBUATFIK (StepSize) , WA (89) .
¢ = 0,95teDSIZel 1024 viviviviuisimmsvisiverssonsisseisassns (89)
col RBIE R ZAER MR R,
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B RO A A2 (MFPD) B9 LA (90) .

PM.[n] = max(PM [n—1] - ¢}, B[n])  sreeressemmnmmmennni. (90)
HAPM[-11=0, HHc BURTHFK, Rax 9D .
o1 = 0DGSTERSIZEIT02.  conumnmsssassimmnssanssssetioass 91>

RIS SR, oMl T R BERELHAR AL REMRREERIRR. FE: %%
O R A IR B R M P A AN BUHT I S A S AT . EFIGY /T 298—2016HEZE T %
MABR ML ERARE, AL 0.

MFPDA2 ¢ J5 — Wi IPMp i n [n] &

10.4.7.3 Fi%E B (ADBs)

AU 8Py i [n] RS ML SE = T-0. SHYE BWi¥E Andistorteds
XA A B, KTFIEEQ n [n] REMSPHEATRA AR (92) #HT7iHE.
Qeum = Swn Qpin[n]  wworevrssresssrmmmnniiniiciniinenns (92)
T35 5k FUERADBRY K BCR A LA F AU :
—— % ngistorted 5 1° 0, W ADB=0 (WF AN WK 2D 5
——# ndistorted™>0 H Qsum>0, W ADB=1g ((Qsum) /ndistorted)):
— % ngistorted>0 H Qgup=0, M ADB=-0. 5.
e TEMRALBRAE Y T,

10.4.8 REMIERGEN

10.4.8.1 HEiR
EHBOREEMSEGES (R REE. KBS BAMIHET 375 e gl ae e . 7465
LefE LR, REE SO RES SRR . B, WRAEIXRE SRS, M ms T E T8
RIATIE A A BB, iZ0 R R e Fr B AR ZE P 450 5 RS Aa L, Bk T
S B N A ESERE . ZEHTRSFEFEREAL RERE,
BRSNS (AL S PO 2 5, BRSO A FER e (R A4 i 2 A 7 B (L2

4.
10.4.8.2 EHSs

T U8k 48 g R T 3 LR 0 AN R R SR R O T I BRI B AR A (93) | R KIELE
AT A R I A R EAS, K, FRRENRE, FREEUNZIFEEmE. B KE
ST RAER (WFH, REMEKAIN256) .
Fy - Ft 7
C = m ............................................. (93)
FE T 3K [ AH % B0 B B K 288 /N T 18kHz X 7 (I FFT 45 % 4 BB — 21 I 20 e K I Tt
@l W, 7F KB K Jy48kHz FLFFT & 11 2048 A SR FF 9 1 I K, 18kHz XJ B 1) FFT 4 Bk A
(18/24) x 1024=768, [KH, BAIERAHER384. SEPRMILERT AT HE2256, BJ9/NT384 1120 B Kk
J7 . HREHME - MERELXFF 0] 5F (013815, /5 —MEEE X FFt (0] 5F.[255] % 773K

33



GY/T 349—2021

P18 S 1% ) B S B A — Ak Hann & DS ATBUE , 380l 2 X DA BRDCAR 73, SR 5 RAFFTHHELT)
Tl L — AN (R IR ORI D R SR BR B R A AR . ot () B ORI ST 2 {E 36 L 1000. 0
BRI R SR (BHS) ZFHE.

10.5 FE¥iE
10.5.1 SHigEFHE

10.5.1.1 #Fik
ITEMOVHEER (10, 4) ARk, 10.5. 1. 269 FH T4 Al 10 F 2t 5.
10.5.1.2 ZMHEHy

St FEHERTFRERAKX (90 .

AvgS = % X FZZL §[k]  rrereereeersresssneeniniinneie (94)
Hoh, SFERMOV, ZERAHHIEE.
10.5.2 R EL
10.5.2.1 #k

QARMOVEEE (10.4) FERARFFREH, 10.5.2.2~10. 5. 2. 5SS FREHE A FEHE. K
I INAL R BN, 2845 B 4
10.5.2.2 £MFy
EVETIME CGaT&Ave) MEERAR (95) .
AvgX = L X TVE X[]  reeeeeeessusrsnnesieninenenienine (95)

N

Hb, XFIRMOV, NEait S XA B BT A 8RR 2.
EXH MBS T (0L10.4.2) , S FHEMFERLAR (96) .

N— :
AVQX = En=&} win] - X[n] tresssassssnsaiaissssassasesssssanss (Qf)

TN win)
10.5.2.3 SiE
F¥ME CRERT4ERms) BOSLERAR (97) .

RmsX = J% X FN=L X[n]2 eeeerseneesesssneeniniinn (97)

o, XFRMOV, NZE7sit57 XA B B i i s R AR £
FEFRMBURE R R, FEEREELARX (98) .

= Tnea WIE-X[RR ot
RmsX = VZ x ’—ZL'{} — (98)

10.5.2.4 B O EE
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WO (HFRTEE Win) MIBELE LA (99) .

WinX = J —— x 2N, (2 x 2 m}" --------------------- (99)-
o, XEAMOV, NR RS XS BB BT FH A SR A 50, LRI SR P I SR (R 8 AR
WO ELAN100ms, Bk, FFTHFMMMLE T4, EERAR SR IL% T25.
10.5.2.5 MmifiEsE
10.5.2.5.1 ERMTEHEZE

MOV,  TEREAT I 8T v S R R B B BRI BT 4R JS RO #TER0. 5. IR AT 5 T 1
MOVALFEWinModDiff1.AvgModDiff1.,AvgModDiff2.RmsNoiseloudness.RmsNoiselLoudAsym.RmsModDiff,
AvgLinDist.

10.5.2.5.2 IoEHE

HHEMOVES, M{E—XNEHEE RESMSEGS) 8N IA2INThres 50ms 54 I 4G
B, 3K A AT A B AT B E A A TR N (PR (. R (A OGE 110, 4. 3HEIR FIMOV.
10.5.2.5.3 fEEEHE

EMERE, RESEMNRE S ARG EES, 552048 R4 WA BRIL— ¥ A BE 7
F-8000°, W ZB&ZWi. W5z MAS0%HER, (O & HEE A EMEET T . ARG 7
SR /N B AbFE

AAUER T10. 4. THER FIMOV(E .

10.5.2.5.4 ¥uEhR

MM FIERSE M, tRAHG N XHESE CHRLRE RS AT, BAMRRETRSR
K, EANSEEPETw. HS%RESINERT, WS B 0 50 4 e 0w LLZBS Z0R % .
L RATFC AR, ERHS RS Srh SR TR SE A E . o B EE M T R IE v AT,
S R B A I ML B R BT R, B A5 ELE TR A0 8 X 8 A I 200 () by 1 FUSE R (1)
FeairE, FE, W] LU RGHIE NS RENR SMNRR T TR, 5E8h TG B LMDk 2
ol 2 .
A4k 3E H T Fra MOV 15
10.5.3 BEimiE_ ERF
LTRSS S AOMOVEE T I 3T 1 Ja 1 4 4 S TEMOVIN R PR 1 .
10.6 BUNEAFINRENEE
10. 6.1 iR

AL A SR B, EERRA R RS BN A2 R 25 2 MOV A R — > HUE Y J7
o

10. 6.2 ATHZBMLE

4)  HEANEE 16bit TSR SR s s, Wl - 3276832767, —fih] I CD.
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P 28 BT R AR — e i sigmoid B 8, WA (100) .

siglt) = ——=

4% 7E Bl h TR I AR . ML R aninli] Magax (1] WA wy (1], St
My L5104 AR E 2 Bb i n T bpax B2 T U KR, B A B K88 (DD , WA (101) .

DI =wy] + Zj5 (wy[j] - sig(wylLj] + Zizdweli ] %)) ------ (101)
RERHO LGB MBEA T HTR R (006) B M. DIMODGZ AR HAR (102) &R,
0oDG = bmm + (bmax == bmi“) o SiG(DI)  eeerreereersavessionieas (102)
10.6.3 EREERA

HEhih WA UK FIFFT 25 8 . & SR LA FMOVE : BandwidthRefs. BandwidthTestss A NMRe.
WinModDifflsy ADBsy EHSu. AvgModDiffliy. AvgModDiff2:;. RmsNoiseLouds. MFPD;FIRelDistFramess.
IR 10. 6. 20P i (940 28 o 2% AT 443X 1 LANMOV B S5 Rl 7 B 3 Z i AR SEBR il E P B3 .
Wit IS BN SR8~ R 12HIFF &

#*8 EAtiRA D ERA MOV

MOV HI

WinModDiff1,

AvgModDi 1, WP AN (SHEESRARK)

AvgModDi 2,

RmsNoi selLouds S LLIPTI i

BandwidthRefs :

BandwidthTesty Ml GRS

RelDistFrames; A R S E

JANMRs B 7 L

MFPL,

e iRl

EHS, 2 M e S

R ERTERARMARIEEGI R
index (i) MOV (x[i]) apinli] amax [1]

0 BandwidthRef, 393. 916656 921
1 BandwidthTest, 361. 965332 881. 131226
2 & NMR, - 24. 045116 16. 212030
3 WinModDiff1, 1. 110661 107. 137772
4 ADB; - 0. 206623 2. 886017
5 EHS; 0.074318 13. 933351
6 AvgModDiff1s 1. 113683 63, 257874
7 AvgModDif {2, 0. 950345 1145. 018555
8 RmsNoiseLouds 0. 029985 14. 819740
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Fz9 ()
index (i) MOV (x[i]) aminli] apax 1]
9 MFPD; 0. 000101 1
10 RelDistFrames; 0 1

®10 EATEMEABAT QEMRRY

index (i) MOV (x[i]) R ([, 000 Iljlr i r3 (we [, 20)
2 (wyli, 11)
0 BandwidthRef; - 0. 502657 0. 436333 1. 219602
1 BandwidthTests 4, 307481 3. 246017 1. 123743
2 FNMR: 4, 984241 -2.211189 - 0. 192096
3 WinModDi £ 1 0. 051056 - 1. 762424 4.331315
4 ADB; 2. 321580 1. 789971 - 0. 754560
5 EHS; - 5. 303901 - 3. 452257 - 10. 814982
6 AvgModDi ff1, 2. 730991 -6.111805 1.519223
7 AvgModDi f£2, 0. 624950 - 1. 331523 - 5. 955151
8 RmsNoi seLoud, 3. 102889 0. 871260 - 5. 922878
9 MEPD. - 1. 051468 - 0. 939882 - 0. 142913
10 RelDistFrames; - 1. 804679 -0.503610 - 0. 620456
11 HE= - 2, 518254 0. 654841 -2.207228

F11 ERTERMAS LT SRIMEREY

i1 (wy [0D) 2wy [11) T3 (wy[2]) i 2 (wy [31)

- 3. 817048 4. 107138 4. 629582 - 0. 307594

®12 ERTERMAS HT SR HIRK

b R bnin bmax

REUE -3.98 0.22

10. 6.4 SRMA

R A BE R F g 2 A HE A pi Ay, tHORAIFFTH B . Bk 754MMOV, 3E: RmsModDiff,.
RmsNoiseLoudAsym., AvgLinDisti. Segmental NMRy FIEHS;. i#iL10. 6. 2 phes 28, wf L IX
SEMOVER ST A — MR IE R ZH RS E B RASN A, MRS 5RI3~RITHTTG.
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R13  BRIRAPERR MOV

MOV

H &

RmsNoi seL.oudAsym,

SR FL I

RmsModDi £f,

i AL (SHEEERLHR)

AvglinDist,

LMERA (MR )

Segmental NMR;

IR P R LL

EHS.

18 2 (1 Wi 5 g

R4 ERTEREAMAT SR HIRE

index(i) MOV (x[il) aminlil amax (1]
0 RmsModDi £ 13. 298751 2166. 5
1 RmsNoi sel.oudAsym 0.041073 13. 24326
2 Segmental NMR - 25, 018791 13. 46708
3 EHSp 0. 061560 10. 226771
4 AvgLinDist, 0. 024523 14. 224874

&15 ATERMABASMRLAE

el MoV (i) il T2 Rk i Rif=t
tndexii MOV ix[1 i
{Wx[i.o]} (“x[hl]) (Wx[i.g]} (wx._i.s:l} (W![I.I]j
0 RmsModDi £, 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 NMR; 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 -3.9287205 | -11.031250
5 {22 1. 330890 2. 686103 2. 096598 - 1. 327851 3. 087055
F=16 BTERMARELET SRR
el T2 3 Rip=T! a5 T 22
(“)([E»O]) {“\[].1}} (Wx[ivz:l) (Wx[i,g]} {W..I[]-‘ﬂ) (“‘y[s])
- 4, 696996 - 3. 289959 7. 004782 6. 651897 4, 009144 - 1. 360308
®17 BTSERRASHLT SHELHRE
tefwl 744 bmin bmax
#iuE -3.98 0.22

10.7 LA RM—BM

10.7.1
Akt

38

ik

$ LM

H— 5, G TR &7 i IERRSE I 5 2 .
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10.7.2 MiXFEH
W 168, HMOVAIDIE B8 BB k.
10.7.3 —HMMKARE

TR FH B ITU-RIBEE, Y9 AWAVICHE (Microsoft RIFFHSR) , FRE#E 39 48kHz. 16bit PCM.
ITUIR AN A 2% (E 5 LTI a3 FA R B R %, A 75 2248 i o b A 18 25 el e i) . i
B I 2 v N R 4 #192dB SPL.

10.7.4 AEZHNBITZE

AT FEARHHRE, AR EHDMEMN SRISMRI9ME B, AFEMANT£0.02” . W
REAN LI REBIMEB Y ZAEZGCH, W7 RS AL

10.7.5 MKmHE

MR DA FIODGIE M 5 R 1S FT 19 F &, H R I1SMIDIME NIERRANDIE, 19K
RRASIIDIA . Jerr, BRd% H SO 4H “cod” o, B RS H SCAF I SCIE 4T “ref” 2055,
Fltmbeodtri. wav M FER, R REE% 55 ZFF Abreftri. wav.

#*18 B TEMMRARMKLEMUAREDI A

HURRYE 71 DI 0DG
acodsna. wav 1. 304 -0.676
beodtri. wav 1. 949 = 0.304
ccodsax. wav 0. 048 -1, 829
ecodsmg. wav 1. 731 -0.412
feodsbl. wav 0.677 =1.195
fcodtrl. wav 1. 419 - 0. 598
fcodtr2. wav - 0. 045 - 1. 927
fecodtrd. 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) NIKFIERL,

i %N TEEE ¥ 55k,

39
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#z19 BTSSR AEAMRFEFIAREDI &

W75 DI 0DG
acodsna. wav 1. 632 - 0. 467
beodtri. wav 2. 000 - 0. 281
ccodsax. wav 0. 567 - 1. 300
ecodsmg. wav 1. 594 - 0. 489
fcodsbl. wav 1. 039 -0.877
feodtrl. wav 1. 555 =g Bl
feodtr2. wav 0. 162 =173
fcodtr3. wav -0.783 - 2. 662
geodela. wav 1. 457 - 0.573
icodsna. wav - 2.510 - 3. 664
kcodsme. wav 2. 765 -0.029
lcodhrp. wav 1. 538 -0.523
leodpip. wav 2. 149 -0.219
mcodela. wav 0. 430 -1.435
ncodsfe. wav 3. 163 0. 050
scodelv. wav 1. 972 -0.293
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AZH5 ITU-R BS. 1387-1 fALEAY AL IER

FA1 AXHS ITU-R BS. 1387-1 BB &REXBIER

AR RS ITU-R BS. 1387-1 %% 5
1 =
2 =
3.1 Glossary
3.2 Abbreviations
4 B 1
S B 1 2
6 B 1o 3
7 B 1R 4
8 W15
9 B 16
10 B 2
10.1 Bk 2 v 1
10. 2 ik 2 2
10.3 itk 2 3
10.4 B 2 o 4
10.5 B 2 o 5
10. 6 216
10-7 Bk 2 1 7
s A =
ik B B 1 B 4
itk C B 1B L
HiR D P 1k 2
M E B 1 B 3

B 2 s 1

B 2 Wi 2

41
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Mt R B
(BEM)
BAERRENEINE 5N RS

B.1 RATHRBREINES ENBERSH

B BRAESRRENERNEEDAENARANGS: —HASEES, Z—HIEIES. &
SEE S ARG RN % HESRARNGE S, 2EESTLUAEENERSET, RAIRTESE
55 . BNGETLINF—E.

A DL i R AN [ Y 7 v O B S S N 7 k. B—Fh ik S SRS AR E AL 2
ZE S H LR, BBENESTSEE SN ER S ZRABRERTHE, X@RE “fERRE
BEE", R T me BE ARG PR HERE LE P . SR SR Z 5 0T AERHE T o 8, B R A B AR
WEHTIFR L E R . JE# XA [ R 282 it T B i fafdts, (ERRK TR #E. dTrEbmE
Sl E AR AR R R, HAEER. BoRMrES AL KRG ARSI ML d5%
{03 ' R 5 10 YR AR AT VBT . A BRAEFR AR X 15 5 Ll IS 4 B0 0 A1 A Bt 0
B Z AN E R B, 3T ASD.

PR SRR EE L B. 1.

BHES I3, % 250
_ j 4
o U SRR
v
R 2 B T Fi
6\6 mies [
/
Bty | MTREAE | X
—> mmg PN
a) HEHIEE
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B.2 (LEEZFEEINMEL

B.2.1

DR FIARMERAEHA

AR X NRIT 52 RS B YEBEAT I 18 o IX e SR A 35 505
H IR . A SR 4G B R X L J 1 2 U T S AT AR A

B.2.2 SNERPELHFM

kAT

R

, FEESUAEEHERTE, BEAE, £NRETHEERMMIT AR, SH T

—> TR R

BHHES
——> v
R R
IS
————{ wa
b)  PIERRAELREE
EB 1 HEREMZIHRENEVWUEFBTAEGENEERRHES

GY/T 349—2021

AR B AT VRO I AR B AR

FEAR Rt [ — A B A AN AT Ab 2L W B2 o 1 R AR 745 5 LB sl ™ A i s -l
BINFEAGS L, AR ERARECBR . SNE R HA DI RE S5 RS R 1 3 85 45 5 9
RGIEES, XU A RIAERRAEE T ERRENE.

B.2.3 ERESAEIRE

ANEFHLEFHEEZERLEME. MM THE, BRI EEHWE . EHE, ST 7
i B A, BB BBUA FRANGS S MR, (EHRIEEME NG BB R E LN E
BT, SRS BARATEEEEHEX.

KO AR, SR =R R SR A R

Zwicker Fl Feldtkeller 7F 1967 fEH 4L K4> R 24 NAEE AN, W& AmBHMIE 0, Nk
W2k (Hz), MEFB. 1 HMFE. B 1AE 7THHEN ERBLE, ZREQEXNMA Bark 472, B
#459: 1Bark Xf/7 100Hz, 24Bark i 15500Hz.

#B.1 Zwicker EXMIGR I
i e W Bl e i B i g
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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£B.1 ()
o EIR RS T EIR#EIEmE T — LPR# SR
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

#£ Cohen l Fielder fF 1992 fERRME LR B], KRAER (Bark) FREL1SE) A E 5190 72 0l
AR

B.2.4

T B — N R BSRERME RB, BT IR S MBI MR RITH B. 2. 3 & (A%
M EREETRR, RAGRERRFMBEESERILEShOMELX. BN TITHAE (4
27dB/Bark) S NG SHE L £K, LITRIESHAGESHPE X, KEFHRELERFHIREKX,
EATRERTERA (-5~ -30) dB/Bark, NFAE B. 2. XA PEWRHER BT R AN B 40 M & 0
PLEE R, HWE—E i akigk. Fik, MsSHFiRLZR 2 ERRERE S PR RE R &I
WENPE. THZRAEARNGS ST EIER .

: ]
: 1\
25 BT £ NEN

1

15

20

25

z (Bark)

EB.2 HEMHBFEREXR

TEREARAS S DA, BN S AR AR B G - - BeInf () sl 52, B BUSURIE se Pk 5 o k. WAL R AT
it (N (] B ek 15 59 10 P B R gEnd (6], AIFFEEB A 280, (59 NEAIREMEI IR E, SETEs
PERRHE SR, Bk, WRFHEKESEEER, HREESRRIE 2 RkNENES.

F A BEHLER B 75 2 LA Moore 7 1986 AEHEHI 9 ERB #5 Akt iIX A T Moore 7E 1986
PR AT ROEX JEBAT . EREF ST B0 2 W AR Lo, LA Zwicker F1 Feldtkeller 7£ 1967
FAR M HIRIELL Terhardt 76 1979 542 H R ALl RO R 75 1 1 45 88T

B.2.5 %M

ANE]E S T HIBR A B KR . KRR (S B EI MM R gt m st ir ke, & 3
PMAERAAEX: KDz, ByhcizZaBEiciz. EwEahtd, BEiciz RIELE B EMNER.
I SR s P AR G U B SR R GRS [Rl N T 55~8s, FRAfSEMd K LB S B A 7. 76 GY/T 298
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—2016 MEMBRFERITXANMERZE, Fik, GY/T 298—2016 MEMEFH, ARFIFM RIEHESHP
ER AR — B BT RN . AT BRE AL, RrOuAEER R 50%, 7R E A AT BEERAE 0~ 100% Tt 47
fii e

Il 7 W] 225 B 2 (JNLD) J2& B3 FZ RA Il {5 . JNLD SZ4m A -FRIszm, X SB/MIES, &
MEFERESR (HF: 20dBSPL, JNLD: 0.75dB): MAETR KNGS, ME/NERNBUREE S L& (f
. 80dBSPL, JNLD: 0.2dB). MR HIRSCIGHRBHT, AL A 5 2 HEf WL B. 3.

1
# 0.5
J_i'i:
0
JNLD
Blih %5

EB.3 HMBERFERR
B.2.6 &

BB TR R T AT O (4S5, 765 HARAE 5 15 e 43 80T IV T i s A0 AN L, 12 ORI 2 R HE IR
R E S NESHAERIES, WHRERE SR ERRES. MRS LLZEX 2 F:
EIRETE
XFMER T, MRS S MEE#s 5 RN I L THEfeE . WRAEKE S S s

WHRAE 5 NGH. ERREESHAT ARG IHERT, HREE/LT5HELR. mR
PHERS 5 10 75 TR T L (S 5 I BB TR £95dB, IR A FERUE SatIr A L 1. RS Bl s
i, ERETRESHEACERAES, MRBHGRIGR TREE TR, ZTlE 2K
(w5+ z)wﬁﬁﬁﬁ&%ﬁﬁﬁﬁﬁﬁ%%%ﬁﬁﬁﬁoﬁ%.E%%%%?ﬁ-ﬁ

Bark

25 1 N B T RS S RO FE R . SN IR AE RS A MR . 26
SRR ELIEAMB K. B2, B RRE kR E LN LS T4 sR A RER R 25 .
KRR R, MRS S MRS SEARPN A HI. EEHRIE S G AR E
W T iZERE SN RN ERRE, MARLTRE. WRERERAE 5 R FER E, BRER
FEVRAT (A AT LA7ESms (HER(E 5. $EE0. 05ms I ik of) E(150ms 2 [A] (HE#ES: FF&Els
e s) o PR TRES Z NS E S Sk, XF G MRS A FFEER (a2
Homs. WIS SR RI{E, BEERGS HIZERREENE, ERauE
HRERES L. SARERUTE, BRAERIERERRK.

B.2.7 MEFMIPoIEE
g B R R A R T E AR . RREErim A . T sh ek, AR T A B b 3
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SRR S 2 1 AR N A SR SRR ZE SR R, 25 E S AT INE Z R R AW, Bl
METTWREL . KBS AR T A R o HERT PR

B.2.8 RHE

RS RIBAEO—ANEAY, 5HFHEML. WRETEEQESEMARTS, MAXNHEFIER
FEAET A8, Flhn, 7ERFAM LT ek MR, s AR K T 3kHz Y R AR AT LARRZ A
P TS S VR R SR AR B MBS AS K. Von Bi smarckE 1974450 5 980 FE AR R ) 2
Tl 7

Aures?F 19844EMGL ) AN S RBUEHI LW SBismarck iz KM B LE, LHF A A RE
H T —ANEE IS IE A R . IRAE AR B I A th 2, xR B R M TR AN, (BRI S50t
FAE4Bark~20Bark [B) X R G BYETTOREE K. Hoh, XLHFFRY, X FHEERBZIZ BA iR
PN BEREIE S, RB AR 8w A e, BT EHE—MINBRE, 2B R H T %8
A 5

B.2.9 AHALEE

IR E SR B SN RIS R SR ZSE e . X T DU — > ] B A SR B AT R

HA U8 0] RS S (55 AR AL M A0 LT R 5 1 T A A i T A B R R AN B2
NOBHR I, ErENRY, SEESIIPISREELEENESE. H—HH, MRSHESH
HERA T RFRGIE TS, A4 UAH R T A 5 155 A9 18 0 4 Ik

RGP RS 28 R A AR 160, (HASCFFIEE T LT -0l

-

St SRR A

S SOBAT IR D SUIRE W DR SR U A A 5 00 1 SENER00 3B 38 T AR A M R M R UM AR A 2 U 2 B HE K
ASCH TR SE I R AR I R I IR M R IO 4 B R

2.
W B S 24T
thBregmantt 199048 H A WF 435 5t AT — AN R, 2 B Fe VP ¥ AR AN R T B R 20 0F . R el

HANE B H bRé . BeerendsHIStemerdink 7E1994FE AR T —ANSERRAY 7 i, & T BT IS R b B3R A H .
SR [A] SR AR A i AT RS, BRI SRR LB — MER M35, M5 5 A— NS A H e 8]
SFEEE . MR E MRS, BT WREAR RS, oS e R IR E Lo RARERE,
IR AT A AT IR 23X 2 P EURE T2 M IR AR, 7 B A (7] 4024 £ 1l 0 20 10647 4t 0 £ 500 2 0T 51 N By
(B2 b4 ORI [/ e A

3

18 BAEHK:

105 LM T LA b 2t A% 0 10] 42 A Bt FE HEAT B0 AL o 26 PRI AT, 3NN T i S 04 A B3 IR 5 M o
FKo FRBEE MET BBeerends % NTE1996 5542 Y, A A Z AR XS —ANEE 1 100ms A B 1] 8 01 6 A<t 8 e AT 7 VP4 .
IR AN A S, A B O R AR B L AR S AR A DU AENT L. Leek and Watson7E19844F4RH, 2id#il
o] VLSS HE R (RS S L4 0L (dB) .

Hl4:

SN IR (] A -

FHE SRS S T E2E R, E A LA S B, SR RIS AT E S R 28
Ak E R AR EEAMER . BeerendsflIStemerdinkfE19944E 82 K, TEiB TP, HUR-# B B A a3k iRE, B
WL AR ARSI S W R R, A5 S b DT SR - i S Rl A M S R T A TS .
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M R C
(BB
A

C.1 #hk

AP FAE T RSN ST R L BT PTE F ) N B R EEK .

53 N R o B S (0 W B gk, A L AN S . X T S I A e, U
B RBORE R A T45T200ms, ARVFEIELs.

st ELNESEANMEFEARGXA . EELMED, MR SRV 05 & 208k,
17 75 £ B U R FE P IEFE I AT, A REBCIUE AT R

c.2 FENA
C.2.1 SEEMAHRMTFM

IR L PRI E R BRI R AR I B A B AT AR B R, S AR Y i 8
HLJT ATV, R T SR A4S -

XA E R AR, R R P /NR 5 LU B IE R AN R Se 3 REATER R o0t . KR
AT, MHAPmE, FEEHHMODCHEYS 1 (B E gD & TR E M OGERU i 22 &,
fe A 7T Ll & 5 A B A thy AR B SR AT IR AR 24T

KPR, RAERRAEH, R ARA .

C.2.2 RRAREHHF

X R —MRERRSF, R BRI BNNARTREAT. S H WA TR R R . s
HIER N L. AEMRB AR AT RES B

MFIXBRMA, RBEATER R, —REERAURE SR EIE T . MR EEF EI0DCH,
BIsAEDRRBIFFER: WRKARRUNES, WENRE 545 R E HHEE H0DG1H .

V82 FH R P B R A s 2 88 T

.2.3 %l

X MNELESTIE, RAEESIMELERAERE . FHY B LGN &R PN, Fit,
A A S S Y B (S 5 A B B A e B AU BUE RBIARAE 5 . TR B I AU BUT LUK
NG EIT . R R A REREA R

XiZN A, NETER R, NIRAEHFRIODGE, 1sHEDMBIFMHIKEE ARG SEHNEE
G R0DG. AT 2 IMOV{E .

Z N R SRR AR 288 T .

C.2.4 WENERRT

AN SOE R & TR YE, T B AR AT KRR BAR AT 57 2 e R R B A
RAARE, ZMNAGESTFZHEASHERTRE.

B T ODGE A, WUE RGER B FrAMOVIE, i iXEe 25, X i & slGE B 4 B ¥ 30U fis
JRISE M AT VEANREIR o« 1N HIAN i85 22 92 P ik
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%N P 2 e R AR A
C.2.5 %igz%iR%l

7 RARES AR ORI EA S R B AN ST 200 o i RGN R &7 IR DL LB
MRS Th R BB [ (AR AL BT CLA A AR AN [ 4R ARG 25 S B 7 SR AR AU AU T 4 R . Rk

Y AGNR T BE L LR SHEAMRIE S . U 0DGHE LR SR RIS .
TN HERE R FA R RIAR AR, TG 5 S .
E: TR RRD. Hsh, TR ) AR L B 7 R I B

C.2.6 RmWB[HX

APIXFSRI, WL 7 3R R0 VT R A EL VA st Bk A I e vk R, AR R G

VL I 5 BE S A FE, HIX AR R SRR AS (Y 6 6 D RE: TN 5 AR VRIS B 7 B R
(93 HFF. M R GeH 10 SR R G R R NS, SCRFFE4s P9 BBV ] 7 Se i i AE .

FMAZHRRA, @R SRR A, (B i, KA AR B AE I R 2R . M RILRE S, M
SCILSCI A ARSI AT LARGEWU AT Tl R E S, BoRERERRE . BEANELT,
SR AT LAY (] B IMOVAEL -

C.2.7 PLEMEI

P04 % 190 Rl 5 2 E AR R AR o X AR )19 A B TR B AT VP A . VT LR 4% 0 ST A, U [
TR B, UREARERMEE, WNERIRASE SRR E /. EE0, SChrRrF A M oL
1% IR i 2 HOH AT B 0.

X 2% LRI £h R 8 TR e Al e TR VT 3 P o2 00 = A S e ) o £ R P T VR AR 15 B AR R 2%
M EARRIA, LO& MOV JyJEnti, % o] RERy 4R e B BET 6400 5. Rl RN AT EODG, &

FEAPIZRM, PASRASIER], (BHER R R A
C.2.8 EIMIFMEVIHEN
LI 7 3] 0 O AR R R B A . BT (EIMOVAE PT F TR B RLE 2 2K

G N ER e M, HERER PSR A . BRI, T Wb B T B R AR RO R 1A, oAy ik
17 I P

C.2.9 NMAXFKEBLE
AR A R e A v SR N R A 2&RC 1.
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#zC1 MEFENEXR

- i 5 et “'ﬂi‘fov REES | Bk
U | e R o = = P =
2 | R ik PRy 2 7 AR N
3 | Rk W 2 2 7 SERHR
1| AR e o = T AR
5 | REEERR e & = = e
6 | BRBETA R 2 = P e
T | M E R P - .4;' e
s | BT TR Py = = R

CEHUEEE (AR (Hz) ) .

C.3 MXES
C.3.1 A

MRESDPNERES 5EUS 5P AR TR 2410 E AR NRE S 355U & = E N 2
R B S IR, SREAFITU-REA R H AR L . TE4Li% SR S N R BUZ(E S . Bk, &
BN A& AE IR .

BHAE SR —EEE ERE X ARSESH T 0T R 2R XS 5 0] LLEEAR R4 2 ali B 2 R,
MEREATEBELTIMOEEIIRE. HTIXRGESMAR, MWEM XTI T g W, Fit,
Wl 5 90 A SE B IX S5 (5 5 R E I BGAIE
C.3.2 BRMRESHNEE

FESAE SRR R B RS B THENGEFEC. 2. ZFiF, WS TACHNG %M. #hEg
[ X Ee(E SR R g hl b R A R B,

#zC2 MXBESHTEIER

¥ iS4 X4 Kt
1 I 4% cas 1

2 LY cla 72

3 HH cly i1

4 i) flu 2

] B glo VEL, 2, #5
6 RS hrp VL 2, ¥4
7 =i ket 1

8 R mar e

9 WS- pia k2

10 SEVRE pip 4

11 Ry Cooder rye 2, {4

12 BET sax 2
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0.2 (88)

5 HHFF pat= #iE
13 AR sbl 2, 4, 5
14 A S sfe 73
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19 ik tam 1
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