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The windowed time-domain values can be calculated with the formula explained in a). 

c) EIGHT SHORT - 

The window sequence == EIGHT SHORT comprises eight overlapped and added SHORT WINDOWS (see Table 8.3) with 
a length of 256 each. The total length of the window-sequence together with leading and following zeros is 2048. Each of the 
eight short blocks are windowed separately first. The short block number is indexed with the variable j = 0,. . . , 7. 
The window shape of the previous block influences the first of the eight short blocks (W,(n)) only. 
If window - shape==1 the window functions can be given as follows: 

{ 

W 
we(n) 

LEFT,256 ’ 9 ( > for OIn<128 - - 
W KBDJIGHT,256 (n), for 128 5 n< 256 

I! 

W KBD- LEFT,256 (n), for 0 < n < 128 
W 

I- 7 ' = ( > wKBI, NGHl~256(n)~ for 128 5 n < 256 , - 

Otherwise, if window shape==O, the window tinctions can be described as: - 

$(n> - - 
W SIN -RIGHT,256 (n), for 128 < n< 256 i 

W LEFT,256 ’ ’ ( > for OSn<128 

{ 

W for OIn<l28 
W 

SIN -LEFT,256 

b-7 ’ = 0 
(n), 

wsIN mGHlT256(n)y for 128+x 256 - - , 

The overlap and add between the EIGHT SHORT window - - 
described as follows: 

sequence resulting in the windowed the domain values zi,, is 

zip = 

0 7 for 0 5 n < 448 
‘i fin-448 l W. (n - 448), for 448 5 n < 576 

‘i,n--448 ’ Wo(n - 448) + Xi, - 576 l T(n - 576), for 576 < n < 704 

‘i,n--576 l 
y(n - 576) -I- Xi n 704 l W2 (n - 704), for 704 < n < 832 

x i ,n-704 9 W2 (n - 704) + xifl:gj2 +Q(n-832), for 832 < n < 960 
X i,n-832 ’ W3 (n - 832) + Xi n-96() l W4 (n - 960), for 960 5 n < 1088 
X i ,n-960 l W4(n-960)+xi~BIogg l W,(n-1088), for 1088Snd216 

xi n-1088 l 
- , l W5(n- 1088) + xi, 1216 W,(n-1216), for 1216 5 n < 1344 

X i,n-1216 l 
w6(n-1216)+xin-1344e > W,(n-1344), for 1344 < n< 1472 

‘i n-1344 XJn-1344), for 1472In<1600 ‘) 
0 7 for 1600 < n < 2048 

d) LONG STOP - - SEQUENCE 

This window - sequence is needed to switch from a EIGHT SHORT - - SEQUENCE back to a ONLY LONG - - SEQUENCE. 

If window shape==1 the window for LONG STOP - - - SEQUENCE is given as follows: 
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w(n) 

1 

00 
l 9 

for OIn<448 

W I,ij’FT 256 cn - 448)Y for 448 _< n < 576 J , - - 
10 

l 9 
for 576<n<1024 

W Kl?I’- RIGHT,2048 ’ ( > ’ for 1024 < n c 2048 

If window shape== 0 the window for LONG START - - - SEQUENCE is determined by: 

w(n> - - 
00 . for Oh<448 

W ,:,,‘& - 448), .: , for 448 5 n < 576 

10 
l ? 

for 576In<1024 

W SIN _ RIGHT,2048 ’ ’ ( > for 1024 _< n < 2048 

ISO/IEC 13818-7: 1997(E) 

The windowed time domain values can be calculated with the formula explained in a). 

15.3.3 Overlapping and adding with previous window sequence 
Besides the overlap and add within the EIGHT SHORT window - - sequence the first (left) half of every window sequence is - 
overlapped and added with the second (right) half of the previous window-sequence resulting in the final time domain values 
outin. The mathematic expression for this operation can be described as follows. It is valid for all four possible 
window sequences. - 

OU~i n 3 =qn 4-z 7 Ni 
i-l,n+- 

2 

N 
for O<n<----, N=2048 

2 

16 Gain control 

16.1 Tool description 
The gain control tool is made up of several gain compensators and overlap/add processing stages, and an IPQF (Inverse 
Polyphase Quadrature Filter) stage. This tool receives non-overlapped signal sequences provided by the IMDCT stages, 
window-sequence and gain-control-data, and then reproduces the output PCM data. The block diagram for the gain control 
tool is shown in Figure 16.1. 

Due to the characteristics of the PQF filterbank, the order of the MDCT coefficients in each even PQF band must be reversed. 
This is done by reversing the spectral order of the MDCT coefficients, i.e. exchanging the higher frequency MDCT coefficients 
with the lower frequency MDCT coefficients. 

If the gain control tool is used, the configuration of the filter bank tool is changed as follows. In the case of an 
EIGHT SHORT SEQUENCE window sequence, the number of coefficients for the IMDCT is 32 instead of 128 and eight 
IMDCYl% are carried out. In the case of other window sequence values, the number of coefficients for the IMDCT is 256 
instead of 1024 and one IMDCT is performed. In all cases, the filter bank tool outputs a total of 2048 non-overlapped values 
per frame. These values are supplied to the gain control tool as U, H 0’) defined in 16.3.3. 7 

The IPQF combines four uniform frequency bands and produces a decoded time domain output signal. The aliasing 
components introduced by the PQF in the encoder are cancelled by the IPQF. 

The gain values for each band can be controlled independently except for the lowest frequency band. The step size of gain 
control is 2 * n where n is an integer. 

The gain control tool outputs a time signal sequence which is AS(n) defined in 16.3.4. 

16.2 Definitions 
gain control data side information indicating the gain values and the positions used for the gain change. 

PQF band each split band of IPQF. 

63 
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PSO/IE@ 13818-7: 1997(E) OISO/IEC 

adjust-num 3-bit field indicating the number of gain changes for each IPQF band. The maximum number of 
gain changes is seven (see 6.3, Table 6.23). 

max-band 2-bit field indicating the number of IPQF bands which contain spectral data counting from the 
lowest IPQF band to higher IPQF bands. The number of IPQF bands which contain spectral 
data is max band + 1 (see 6.3, Table 6.23). - 

alevcode 4-bit field indicating the gain value for one gain change (see 6.3, Table 6.23). 

aioccode 2-, 4-, or 5 -bit field indicating the position for one gain change. The length of this data varies 
depending on the window sequence (see 6. 3, Table 6.23). 

16.3 Decoding process 
The following four processes are required for decoding. 

(1) Gain control data decoding 
(2) Gain control function setting 
(3) Gain control windowing and overlapping 
(4) Synthesis filter 

16.3.1 Gain control data decoding 
Gain control data are reconstructed as follows. 

(1) 
NADw,, = adjust- num[l?IW] 

(2) 
ALOC, s(m) = AdjLoc(aloccode[~~Wl[m- I]), 15 m < NAD, H , 
ALEV ’ ( ) _ 2 A~~ev(alevcode[H1[Wl[m-ll), 

W,B m - 
1 < m < NAD - - W,B 

(3) 

ALEV, H(O) = 
1, if NAD,,, = 0 

ALE VW B (l), otherkse , 

ALOC, B(NADw B -I- 1) = , , 

112, w=o 

256, W=l 
if LONG STOP SEQUENCE - - 

ALEV,,(NAD,,+I)=I , , 

256, W = 0 if ONLY LONG SEQUENCE - - 
112, w=o 

32, W=l 
if LONG START SEQUENCE - - 

32, 0 5 W 5 7 if EIGHT SHORT SEQUENCE - - 

NADw B : > Gain Control Information Number, an integer 

ALOC, B (m) : 

ALEV,; (m) : 

Gain Control Location, an integer 

B: 
WI 
m: 

, Gain Control Level, an integer-valued real number 
Band ID, an integer from 1 to 3 
Window ID, an integer from 0 to 7 
an integer 

aloccode[B][ w][m] must be set so that -!L ALOC, B (M)) satisfies the following conditions. 

ALOCW B (ml) < ALOCW H(m2), 7 > B 2 ,I < m2 5 NAB,,, -R- % 
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In cases of LONG START SEQUENCE and LONG STOP SEQUENCE, the values 14 and 15 of aloccode[B][O][m] are 
invalid. AdjLoc() ii defined% Table 16.1. AdjLev() is-defined in Table 16.2. 

16.3.2 Gain control function setting 
The Gain control function is obtained as follows. 

(1) 
M VB,j = Mmc(m: ALOC,,,(m) < j], 

01 j<255, W = 0 if ONLY LONG SEQUENCE - - 
O<jllll, W=O 
O<jS31, W=l 

if LONG START SEQUENCE - - 

0 < j 5 31, 0 < W 5 7 if EIGHT SHORT . - - SEQUENCE 

O<jslll, W=O 
OSj<255, W=l 

if LONG STOP SEQUENCE - - 

Intel 

FMDwB(j)=< , 

ifALocwB(M,,Bj)~j~ALOCwB(M,B,)+7 

(ALEVwB(MwBj +l)y ’ ’ 
3 , 9 

otherwzse :, z 9 

ifONLY LONG - - SEQUENCE 

ifLONG - START SEQUENCE - 
ALEVO B(O)X ALEV, B(O)X PFMD,(j), 
ALEQi(O)x FMD, i(j-256), 

0 < j 2 255 

GMFO B(j) = 
256 5 j 5 367 

, 

I 

FMD, i( j - 368), ;68 5 j < 399 
1, 4Ok j<511 

PFMDB(j) = FMD, B(j), -I 0 <j ,< 31 

ifEIGHT SHORT SEQUENCE - - 

I 

ALEvwB(o)XPF~~,(j~ 

GMFwB(j)= ALEVw’B(O)xFMDw-1,O.X 
W=O, OSjS31 

> 
FMDw&-321 O&17, 

l<WI7, OSj131 - 

PFMDB (j) = FMD, B’(j), 

325 jS63 

, 0 2 j 5 3 1 

zyLONG - STOP SEQUENCE - 
1, O< jllll 

GMFO H(j) = 
ALEVoB(O)xALEV,B(O)XPFMDB(j-112), 1122 j1143 

7 ALEV&(0)xFMDo~(j-144), ‘) , 1445 js255 
[FMDIB(j-256), 2562 42511 > 

PFMDB(j)= FMD,,(j), Oi j<255 , 
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AD, B(j) = l , GMFw R(j) ’ 
OL j<sli, W- - 0 if ONLY LONG SEQUENCE 
O<j1511, W= 0 if LONG- START SEQUENCE 
0 I j 5 63, 0 < W < 7 if EIGHT SHORT SEQUENCE 
O<j1511, W= 0 if LONG iTOP SEQUENCE - - 

where 

FMDw B (j) 1 > Fragment Modification Function, a real number 

PFMD, (j) : Fragment Modification Function of previous frame, a real number 

GMF~ B (j) : , Gain Modification Function, a real number 

AD~ B(j) : Gain Control Function, a real number , 
ALOC,,, (m) : Gain Control Location defined in 16.3.1, an integer 

ALEV, B (m) : > Gain Control Level defined in 16.3.1, an integer-valued real number 

B: Band ID, an integer from 1 to 3 
WI Window ID, an integer from 0 to 7 
M W,B,j : an integer 

m: an integer 

and 
(8--.$x2 (+jlog2 (6) 

Inter(a,b, j) = 2 8 

Note that the initial value of PFMDB (j) must be set 1 .O. 

16.3.3 Gain control windowing and overlapping 
Band Sample Data are obtained through the processes (1) to (2) shown below. 

(1) Gain Control Windowing 

fB=O 

Th’,B(d = ‘i-V B(j), 

else 

o&511, w- - 0 if ONLY LONG SEQUENCE 
OIj<511, W= 0 if LONG- START SEQUENCE 
0 5 j ,< 63, 0 2 W < 7 if EIGHT SHORT SEQUENCE 
01 jS511, W= 0 if LONG ;TOP SEQUENCE - - 

TW,B (d = ADW,B (j>’ uW B (j>, 

01 j1511, W- - 0 if ONLY LONG SEQUENCE 
01 js511, W= 0 if LONG- START SEQUENCE 
0 5 j < 63, 0 < W 2 7 if EIGHT SHORT SEQUENCE 
OIj1511, W= 0 if LONG ;TOP SEQUENCE - - 

(2) Overlapping 

ifoNLY LONG SEQUENCE 
?B(j)=yTB(j)+&B(j), o<j<255 

pT,(j)=T,,(j+2;6), 05 jr255 9 

ifLONG START SEQUENCE 
v,(i)=iTB(j)+GB(j), (9<j<255 , 
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ifEIGHT SHORT SEQUENCE - - 
vjj(j)=PT&)+Tw,B(j), W=O, o<j<31 

vB(32w+j)=Tw-l,B(j+32)+TwB(j), 15w17, o<j<31 

pT&)= Tw B(j+32), > w= 7, '0 -<j 131 

iTLONG - STOP SEQUENCE - 
vB(j)=PTB(j)+&B(j+112), o<js31 > 
vB(j+3+&B(j+144), 01 j<lll 

py,(j)=T,,(;+256), 02 js255 , 

‘W,B o’> : Band Spectrum Data, a real number 

‘W,B b> ’ Gain Controlled Block Sample Data, a real number 

pTB (j) : Gain Controlled Block Sample Data of previous frame, a real number 
. 

v (J> B : Band Sample Data, a real number 

ADW B(j) : , Gain Control Function defined in 16.3.2, a real number 

B: Band ID, an integer from 0 to 3 
WI Window ID, an integer from 0 to 7 

j: an integer 

Note that the initial value of PTB (j) must be set 0.0. 

16.3.4 Synthesis filter 
Audio Sample Data are obtained from the following equations. 

v cJ> 
- i 
B a= vB@)T ft+=4ky O<B<3 - - 

0, else 

(2) 

Q,(j)=Q(j)XCOS 

i 

(2B+ 1)(2j-3)n 
16 , osj<%, OSB53 

3 95 

AS(n)=~&&)xf&-j) 
B=O j=O 

AS(n) : Audio Sample Data 

VB(n): Band S pl D t d f d am e a a e me in 16.3.3, a real number 

TB (j) : Interpolated Band Sample Data, a real number 

& (j) : Synthesis Filter Coefficients, a real number 

Q(j) : Prototype Coefficients given below, a real number 
B: Band ID, an integer from 0 to 3 
WI Window ID, an integer from 0 to 7 
n: an integer 
j: an integer 
k: an integer 
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The values of Q(0) to Q(47) are shown in Table 16.3. The values of Q(48) to Q(95) are obtained from the following equation. 
Q(j) = Q(95- j), 48 <j 5 95 

16.4 Diagrams 
window - 

16.5 Tables 

sequence 

gain- r\ ~ 
gain control tool 

control 8 B I B 
data 

r-t 

Spectral 
reverse 

c , I 

Gain + 
256 or 32 + Compensator b 
IMDCT ’ & Overlapping 

I I l 

Gain Gain 1 1 b b 
256 or 32 256 or 32 b Compensator b Compensator b b 

c t ’ & Overlapping ’ & Overlapping I reverse 1 -1 IMDCT 1 

>verlapping H I 
I 

Gain 
Zompensator 

. 
uver 1 lapping 

non- I 1 J I 

overlapped 
time signal 

Figure 16.1- Block diagram of gain control tool 

Table 16.1- AdjLocO 

output 
PCM 
data 

b 

AC AdjLoc(AC) AC AdjLoc(AC) 
0 0 16 128 
1 8 17 136 
2 16 18 144 
3 24 19 152 
4 32 20 160 
5 40 21 168 
6 48 22 176 
7 56 23 184 
8 64 24 192 
9 72 25 200 
10 80 26 208 
11 88 27 216 
12 96 28 224 
13 104 29 232 
14 112 30 240 
15 120 31 248 
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Table 16.2 - AdjLev() 

-A-. 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

AV 1 AdiLevfA V’ 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Table 16.3 - Q(I 
. Q6) 

9.76552910075755 12E-05 
1.3809589379038567E-04 
9.8400749256623534E-05 

-8.667 1544782335723E-05 
-4.6217998911921346E-04 
-1.0211814095158174E-03 
-1.6772 1493400 10668E-03 
-2.2533338951411081E-03 
-2.4987888343213967E-03 
-2.1390815966761882E-03 
-9.5595397454597772E-04 
1.1172111530118943E-03 
3.9091309127348584E-03 
6.9635703420118673E-03 
9.5595442159478339E-03 
1.08 1576654002 1360E-02 
9.87705149917153OOE-03 
6.1562567291327357E-03 

-4.1793946063629710E-04 
-9.2 12874309770764OE-03 
-1.8830775873369020E-02 
-2.7226498457701823E-02 
-3.2022840857588906E-02 
-3.0996332527754609E-02 

-L-- 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

-2.2656858741499447E-02 
-6.8031113858963354E-03 
1,5085400948280744E-02 
3.9750993388272739E-02 
6.2445363629436743E-02 
7.762232774872 1326E-02 
7.9968338496 132926E-02 
6.5615493068475583E-02 
3.33 1365830088269OE-02 

-1.4691563058190206E-02 
-7,2307890475334147E-02 
-1.2993222541703875Ew01 
-1.7551641029040532E-01 
-1.9626543957670528E-0 1 
-1.8073330670215029E-01 
-1.2097653136035738E-01 
-1.4377370758549035E-02 
1.3522730742860303E-0 1 
3.1737852699301633E-01 
5.1590021798482233E-01 
7.1080020379761377E-01 
8.8090632488444798E-0 1 
1.0068321641150089E+00 
1.07379 14947736096E+OO 
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Annex A 
(normative) 

Huffman codebook tables 

Table A.1 - Scalefactor Huffman Codebook 

OISO/IEC 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 18 3ffe8 61 4 a 
1 18 3 ffe6 62 4 C 

2 18 3 ffe7 63 5 lb 
3 18 3 ffe5 64 6 39 
4 19 7fff5 65 6 3b 
5 19 7fff 1 66 7 78 
6 19 7ffed 67 7 7a 
7 19 7fff6 68 8 f7 

8 19 7ffee 69 8 f9 

9 19 7ffef 70 9 lf6 
10 19 7fffo 71 9 lf9 
11 19 7fffc 72 10 3f4 
12 19 7fffd 73 10 3f6 
13 19 7ffff 74 10 3f8 
14 19 7fffe 75 11 7f5 
15 19 7fff7 76 11 7f4 
16 19 7ffR 77 11 7f6 
17 19 7fffb 78 11 7f7 
18 19 7fff9 79 12 ff5 
19 18 3 ffe4 80 12 ff8 
20 19 7fffa 81 13 1 ff4 
21 18 3 ffe3 82 13 1 ff6 
22 17 1 ffef 83 13 1fB 
23 17 1 fffo 84 14 3ff8 
24 16 fff5 85 14 3ff4 
25 17 1 ffee 86 16 fffo 
26 16 fff2 87 15 7ff4 
27 16 fff3 88 16 fff6 
28 16 fff4 89 15 7ff5 
29 16 fffl 90 18 3 ffe2 
30 15 7ff6 91 19 7ffd9 
31 15 7ff7 92 19 7ffda 
32 14 3ff9 93 19 7ffdb 
33 14 3ff5 94 19 7ffdc 
34 14 3ff7 95 19 7ffdd 
35 14 3ff3 96 19 7ffde 
36 14 3ff6 97 19 7ffd8 
37 14 3ff2 98 19 7ffd2 
38 13 lff7 99 19 7ffd3 
39 13 1 ff5 100 19 7ffd4 
40 12 ff9 101 19 7ffd5 
41 12 ff7 102 19 7ffd6 
42 12 ff6 103 19 7fff2 
43 11 7f9 104 19 7ffdf 
44 12 ff4 105 19 7ffe7 
45 11 7fa 106 19 7ffe8 
46 10 3f9 107 19 7ffe9 
47 10 3f7 108 19 7ffea 
48 10 3f5 109 19 7ffeb 
49 9 lf8 110 19 7ffe6 
50 9 lf7 111 19 7ffe0 
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51 1 
52 
53 
54 
55 
56 
57 I 
58 1 
59 I 
60 1 

8 1 
8 
8 
7 
6 
6 
5 I 
41 
3 I 
1 I 

fa 1 
f8 
f6 
79 
3a 
38 
la I 
bI 
41 
01 

112 I 
113 
114 
115 
116 
117 
118 1 
119 I 
120 I 

I 

ISO/IEC 13818=7:1997(E) 
I 

19 I 7ffe l- 
19 7ffe2 
19 7ffe3 
19 7ffe4 
19 7ffe5 
19 7ffd7 
19 I 7ffec 
19 I 7fff4 
19 I 7fff3 

I L 

OISO/IEC 

I 
I 
I 
I 

. 
Table A.2 - Spectrum Huffman Codebook 1 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 11 7f8 41 5 14 
1 9 lfl 42 7 65 
2 11 7fd 43 5 16 
3 10 3f5 44 7 6d 
4 7 68 45 9 le9 
5 10 3fo 46 7 63 
6 11 7f7 47 9 le4 
7 9 let 48 7 6b 
8 11 7f5 49 5 13 
9 10 3fl 50 7 71 

10 7 72 51 9 le3 
11 10 3f4 52 7 70 
12 7 74 53 9 lf3 
13 5 11 54 11 7fe 
14 7 76 55 9 le7 
15 9 leb 56 11 7f3 
16 7 6c 57 9 lef 
17 10 3f6 58 7 60 
18 11 7fc 59 9 lee 
19 9 lel 60 11 7fo 
20 11 7fl 61 9 le2 
21 9 If0 62 11 7fa 
22 7 61 63 10 3f3 
23 9 lf6 64 7 6a 
24 11 7f2 65 9 le8 
25 9 lea 66 7 75 
26 11 7fb 67 5 10 
27 9 lf2 68 7 73 
28 7 69 69 9 1 f4 
29 9 led 70 7 6e 
30 7 77 71 10 3f7 
31 5 17 72 11 7f6 
32 7 6f 73 9 le0 
33 9 le6 74 11 7f9 
34 7 64 75 10 3f2 
35 9 le5 76 7 66 
36 7 67 77 9 1 f5 
37 5 15 78 11 7ff 
38 7 62 79 9 lf7 
39 5 12 80 11 7f4 
40 1 0 
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Table A.3 - Spectrum Huffman Codebook 2 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

8 e8 48 6 le 
9 1 fa 49 5 C 

8 f2 50 6 29 
6 2d 51 8 f3 
7 70 52 6 2f 
6 20 53 8 m 
5 6 54 9 1 fc 
6 2b 55 7 71 
7 6e 56 9 lf2 
6 28 57 8 f4 
8 e9 58 6 21 
9 lf9 59 8 e6 
7 66 60 8 f7 
8 fl3 61 7 68 
8 e7 62 9 lf8 
6 lb 63 8 ee 
8 fl 64 6 22 
9 If4 65 7 65 
7 6b 66 6 31 
9 lf5 67 4 2 
8 ec 68 6 26 
6 2a 69 8 ed 
7 6c 70 6 25 
6 2c 71 7 6a 
5 a 72 9 lfb 
6 27 73 7 72 
7 67 74 9 1 fe 
6 la 75 7 69 
8 f5 76 6 2e 
6 24 77 8 f6 
5 8 78 9 1 ff 
6 If 79 7 66 
5 9 80 9 lf6 
3 0 

Table A.4 - Spectrum Huffman Codebook 3 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 1 0 41 10 3ef 
1 4 9 42 9 lf3 
2 8 ef 43 9 lf4 
3 4 b 44 11 7f6 
4 5 19 45 9 le8 
5 8 fD 46 10 3ea 
6 9 leb 47 13 1 ffc 
7 9 le6 48 8 f2 
8 10 3f2 49 9 1 fl 
9 4 

3: 
50 12 ffi 

10 6 51 10 3f5 
11 9 lef 52 11 7fs 
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12 6 34 53 12 ffc 
13 6 37 54 8 ee 
14 9 le9 55 10 3f7 
15 9 led 56 15 7ffe 
16 9 le7 57 9 If0 
17 10 3f3 58 11 7f5 
18 9 lee 59 15 7ffd 
19 10 3ed 60 13 lffb 
20 13 1 ffa 61 14 3ffa 
21 9 let 62 16 ffff 
22 9 lf2 63 8 fl 

. 23 11 7f9 64 10 - 3fo 0 
” 24 11 7f% 65 14 3ffc 

25 10 3f8 66 9 lea 
26 12 ff8 67 10 3ee 
27 4 8 68 14 3ffb 
28 6 38 69 12 ff6 
29 10 3f6 70 12 ffa 
30 6 36 71 15 7ffc 
31 7 75 72 11 7f2 
32 10 3fl 73 12 ff5 
33 10 3eb 74 16 fffe 
34 10 3ec 75 10 3f4 
35 12 ff4 76 11 7f7 
36 5 18 77 15 7ffb 
37 7 76 78 12 ff7 
38 11 7f4 79 12 ff9 
39 6 39 80 15 7ffa 
40 7 74 

Table A.5 - Spectrum Huffman Codebook 4 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 4 7 41 7 6b 
1 5 16 42 8 e3 
2 8 f6 43 7 69 
3 5 18 44 9 If3 
4 4 8 45 8 eb 
5 8 ef 46 8 e6 
6 9 lef 47 10 3f6 
7 8 f3 48 7 6e 
8 11 7f-8 49 7 6a 
9 5 19 50 9 lf4 

10 5 17 51 10 3ec 
11 8 ed 52 9 If0 
12 5 15 53 10 3f9 
13 4 1 54 8 f5 
14 8 e2 55 8 ec 
15 8 fD 56 11 7fb 
16 7 70 57 8 ea 
17 10 3fo 58 7 6f 
18 9 lee 59 10 3f7 
19 8 fl 60 11 7f9 
20 11 7fa 61 10 3f3 
21 8 ee 62 12 fff 
22 8 e4 63 8 e9 
23 10 3f2 64 7 6d 
24 11 7f6 65 10 3f8 
25 10 3ef 66 7 6c 
26 11 7fd 67 7 68 
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27 4 5 
28 5 14 
29 8 f2 
30 4 9 
31 4 4 
32 8 e5 
33 8 f4 
34 8 e8 
35 10 3f4 
36 4 6 
37 4 2 
38 8 e7 
39 4 3 
40 4 0 

68 9 
69 10 
70 9 
71 11 
72 11 
73 10 
74 12 
75 10 
76 9 
77 11 
78 11 
79 10 
80 11 

1 f5 
3ee 
lf2 
7f4 
7f7 
3fl 
ffe 

3ed 
lfl 
7f5 
7fe 
3f5 
7fc 

Table A.6 - Spectrum Huffman Codebook 5 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 13 1 fff 41 4 a 
1 12 ff7 42 7 71 
2 11 7f4 43 8 f3 
3 11 7e8 44 11 7e9 
4 10 3fl 45 11 7ef 
5 11 7ee 46 9 lee 
6 11 7f9 47 8 ef 
7 12 ff8 48 5 18 
8 13 1 ffd 49 4 9 
9 12 ffd 50 5 lb 

10 11 7fl 51 8 eb 
11 10 3e8 52 9 le9 
12 9 le8 53 11 7ec 
13 8 m 54 11 7f6 
14 9 let 55 10 3eb 
15 10 3ee 56 9 lf3 
16 11 7f2 57 8 ed 
17 12 ffa 58 7 72 
18 12 ff4 59 8 e9 
19 10 3ef 60 9 lfl 
20 9 lf2 61 10 3ed 
21 8 e8 62 11 7f7 
22 7 70 63 12 ff6 
23 8 ec 64 11 7fO 
24 9 If0 65 10 3e9 
25 10 3ea 66 9 led 
26 11 7f3 67 8 fl 
27 11 7eb 68 9 lea 
28 9 leb 69 10 3ec 
29 8 ea 70 11 7fI3 
30 5 la 71 12 ff9 
31 4 8 72 13 1 ffc 
32 5 19 73 12 ffc 
33 8 ee 74 12 ff5 
34 9 lef 75 11 7ea 
35 11 7ed 76 10 3f3 
36 10 3fo 77 10 3f2 
37 8 f2 78 11 7f5 
38 7 73 79 112 ffb 
39 4 b 80 13 1 ffe 
40 1 0 
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Table A.7 - Spectrum Huffman Codebook 6 

I 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 11 7fe 41 4 3 
1 10 3fd 42 6 2f 
2 9 lfl 43 7 73 
3 9 leb 44 9 1 fa 
4 9 1 f4 45 9 - le7 
5 9 lea 46 7 6e 
6 9 If0 47 6 2b 
7 10 3fc 48 4 7 
8 11 7fd 49 4 1 
9 10 3f6 50 4 5 

10 9 le5 51 6 2c 
11 8 ea 52 7 66 
12 7 6c 53 9 let 
13 7 71 54 9 lf9 
14 7 68 55 8 ee 
15 8 m 56 6 30 
16 9 le6 57 6 24 
17 10 3f7 58 6 2a 
18 9 lf3 59 6 25 
19 8 ef 60 6 33 
20 6 32 61 8 ec 
21 6 27 62 9 lf2 
22 6 28 63 10 3f% 
23 6 26 64 9 le4 
24 6 31 65 8 ed 
25 8 eb 66 7 6a 
26 9 lf7 67 7 70 
27 9 le8 68 7 69 
28 7 6f 69 7 74 
29 6 2e 70 8 fl 
30 4 8 71 10 3fa 
31 4 4 72 11 7ff 
32 4 6 73 10 3f9 
33 6 29 74 9 1 f6 
34 7 6b 75 9 led 
35 9 lee 76 9 lf8 
36 9 lef 77 9 le9 
37 7 72 78 9 1 f5 
38 6 2d 79 10 3fb 
39 4 2 80 11 7fc 
40 4 0 

Table A.8 - Spectrum Huffman Codebook 7 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 1 01 32 8 f3 
1 3 5 1 33 8 ed 
2 6 37 1 34 9 le8 
3 7 

I 
74 1 35 9 lef 

4 8 al 36 10 3ef 
5 9 leb 1 37 10 3fl 
6 10 3ed 38 10 3f-9 
7 11 an 39 11 7f% 
8 3 4 40 9 led 
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9 4 C 41 
10 6 35 42 
11 7 71 43 
12 8 ec 44 
13 8 ee 45 
14 9 lee 46 
15 9 lf5 47 
16 6 36 48 
17 6 34 49 
18 7 72 50 
19 8 ea 51 
20 8 fl 52 
21 9 le9 53 
22 9 lf3 54 
23 10 3f5 55 
24 7 73 56 
25 7 70 57 
26 8 eb 58 
27 8 m 59 
28 9 lfl 60 
29 9 If0 61 
30 10 3ec 62 
31 10 3fa 63 

8 ef 
9 lea 
9 lf2 

10 3f3 
10 3f8 
11 7f9 
11 7fc 
10 3ee 
9 let 
9 1 f4 

10 3f4 
10 3f7 
11 7f8 
12 ffd 
12 ffe 
11 7f6 
10 3fD 
10 3f2 
10 3f6 
11 7fa 
11 7fd 
12 ffc 
12 fff 

Table A.9 - Spectrum Huffman Codebook 8 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 5 e 32 7 71 
1 4 5 33 6 2b 
2 5 10 34 6 2d 
3 6 30 35 6 31 
4 7 6f 36 7 6d 
5 8 fl 37 7 70 
6 9 lfa 38 8 f2 
7 10 3fe 39 9 lf9 
8 4 3 40 8 ef 
9 3 0 41 7 68 

10 4 4 42 6 33 
11 5 12 43 7 6b 
12 6 2c 44 7 6e 
13 7 6a 45 8 ee 
14 7 75 46 8 f9 
15 8 f8 47 10 3fc 
16 5 f 48 9 lf8 
17 4 2 49 7 74 
18 4 6 50 7 73 
19 5 14 51 8 ed 
20 6 2e 52 8 m 
21 7 69 53 8 f6 
22 7 72 54 9 lf6 
23 8 f5 55 9 lfd 
24 6 2f 56 10 3fd 
25 5 11 57 8 f3 
26 5 13 58 8 f4 
27 6 2a 59 8 f7 
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Table A.10 - Spectrum Huffman Codebook 9 

ISO/IEC 13818-7:1997(E) 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 1 0 85 12 fda 
1 3 5 86 12 fe3 
2 6 37 87 12 fe9 
3 8 e7 88 13 lfe6 
4 9 lde 89 13 lff3 
5 10 3ce 90 13 lffl 
6 10 3d9 91 11 7d3 
7 11 7~8 92 10 3d8 
8 11 7cd 93 10 3el 
9 12 fc8 94 11 764 

10 12 fdd 95 11 7d9 
11 13 1 fe4 96 12 fd3 
12 13 lfec 97 12 fde 
13 3 4 98 13 1 fdd 
14 4 C 99 13 1 fd9 
15 6 35 100 13 lfe2 
16 7 72 101 13 lfea 
17 8 ea 102 13 1 ffl 
18 8 ed 103 13 1 ff6 
19 9 le2 104 11 762 
20 10 3dl 105 10 3d4 
21 10 3d3 106 10 3da 
22 10 3eO 107 11 7c7 
23 11 7d8 108 11 7d7 
24 12 fcf 109 11 7e2 
25 12 fd5 110 12 fee 
26 6 36 111 12 fdb 
27 6 34 112 13 lfd8 
28 7 71 113 13 lfee 
29 8 e8 114 14 3ffo 
30 8 ec 115 13 1 ff4 
31 9 lel 116 14 3ff2 
32 10 3cf 117 11 7el 
33 10 3dd 118 10 3df 
34 10 3db 119 11 7c9 
35 11 7dO 120 11 7d6 
36 12 fc7 121 12 fca 
37 12 fd4 122 12 fd0 
38 12 fe4 123 12 fe5 
39 8 e6 124 12 fe6 
40 7 70 125 13 lfeb 
41 8 e9 126 13 lfef 
42 9 ldd 127 14 3ff3 
43 9 le3 128 14 3ff4 
44 10 3d2 129 14 3ff5 
45 10 3dc 130 12 fe0 
46 11 7cc 131 11 7ce 
47 11 7ca 132 11 7d5 
48 11 7de 133 12 fc6 
49 12 fd8 134 12 fdl 
50 12 fea 135 12 fel 
51 13 1 fdb 136 13 lfe0 
52 9 ldf 137 13 lfe8 
53 8 eb 138 13 lffo 
54 9 Bdc 139 14 3ffl 
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. 

55 9 le6 
56 10 3d5 
57 10 3de 
58 11 7cb 
59 11 7dd 
60 11 7dc 
61 12 fed 
62 12 fe2 
63 12 fe7 
64 13 lfel 
65 10 3dO 
66 9 le0 
67 9 le4 
68 10 3d6 
69 11 7c5 
70 11 7dl 
71 11 7db 
72 12 fd2 
73 11 7eO 
74 12 fd9 
75 12 feb 
76 13 lfe3 
77 13 1 fe9 
78 11 7c4 
79 9 le5 
80 10 3d7 
81 11 7~6 
82 11 7cf 
83 11 7da 
84 12 fcb 

140 14 3ff8 
141 14 3ff6 
142 15 7ffc 
143 12 fe8 
144 11 7df 
145 12 fc9 
146 12 fd7 
147 12 fdc 
148 13 lfdc 
149 13 1 fdf 
150 13 lfed 
151 13 1 ff5 
152 14 3ff9 
153 14 3ffb 
154 15 7ffd 
155 15 7ffe 
156 13 lfe7 
157 12 fee 
158 12 fd6 
159 12 fdf 
160 13 lfde 
161 13 1 fda 
162 13 lfe5 
163 13 lff2 
164 14 3ffa 
165 14 3ff7 
166 14 3ffc 
167 14 3ffd 
168 15 7fff 

Table A.11 - Spectrum Huffman Codebook 10 
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25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

11 
6 
4 
5 
5 
6 
6 
7 
8 
8 
9 
9 

10 
10 
6 
5 
5 
5 
6 
7 
7 
8 
8 
9 
9 

10 
10 
7 
6 
6 
6 
6 
7 
7 
8 
8 
9 
9 

10 
10 

7e7 
PC 

2 
6 
C 

le 
28 
5b 
cd 
d9 

Ice 
ldc 
3d9 
3fl 
25 

b 

: 

24 
57 
61 
cc 
dd 

ICC 
lde 
3d3 
3e7 
5d 
21 
If 

23 
27 
59 
64 
d8 
df 

ld2 
le2 
3dd 
3ee 

110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 

9 
9 

10 
10 
10 
11 
11 
10 
9 
9 
9 
9 
9 
9 

10 
10 
10 
11 
11 
12 
10 
9 
9 
9 
9 

10 
10 
10 
10 
11 
11 
11 
12 
11 
10 
9 

10 
10 
10 
10 

Id0 
ld6 
3dl 
3d5 
3f2 
7ee 
7fb 
3e9 
led 
lc8 
lcb 
Id1 
ld7 
ldf 
3cf 
3eO 
3ef 
7e6 
7fx 
ffa 

3eb 
ldd 
ld3 
ld9 
ldb 
3d2 
3cc 
3dc 
3ea 
7ed 
7f-3 
7B 
ff9 
7f2 
3ce 
le4 
3cb 
3d8 
3d6 
3e2 
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Table A.12 - Spectrum Huffman Codebook 11 

index length codeword index length codeword 
(hexadecimal) (hexadecimal) 

0 4 0 145 10 38d 
1 5 6 146 10 398 
2 6 19 147 10 3b7 
3 7 3d 148 10 3d3 
4 8 9c 149 10 3dl 
5 8 c6 150 10 3db 
6 9 la7 151 11 766 
7 10 390 152 8 b4 
8 10 3~2 153 10 3de 
9 10 3df 154 9 la9 

10 11 7e6 155 9 19b 
11 11 7f3 156 9 19c 
12 12 ffb 157 9 la1 
13 11 7ec 158 9 laa 
14 12 ffa 159 9 lad 
15 12 ffe 160 9 lb3 
16 10 38e 161 10 38b 
17 I 5 I 5 I 162 1 10 I 3b2 
18 4 1 163 10 3b8 
19 5 8 164 10 3ce 
20 6 14 165 10 3el 
21 7 37 166 10 3eO 
22 7 
23 8 
24 8 
25 9 

I 

42 167 11 7d2 
92 168 11 7e5 
af 169 8 b7 

191 170 11 7e3 
26 9 la5 171 9 lbb 
27 9 lb5 172 9 la8 
28 10 39e 173 9 la6 
29 10 3co 174 9 lb0 
30 10 3a2 175 9 lb2 
31 10 3cd 176 9 lb7 
32 11 7d6 177 10 39b 
33 8 ae 178 10 39a 
34 6 17 179 10 3ba 
35 5 7 180 10 3b5 
36 5 9 181 10 3d6 
37 6 18 182 11 7d7 
38 7 39 183 10 3e4 
39 7 40 184 11 7d8 
40 8 8e 185 11 7ea 

I----- 4 1 I 81 a3 I 186 I 8 1 ba 
I 42 1 8 1 b8 1 187 1 11 I 7e8 

43 
44 

9 199 188 10 3aO 
9 lac 189 9 lbd 

I 45 I 9 I lcl I 190 I 9 I lb4 
46 10 3bl 1 191 10 38a 
47 10 396 1 192 9 lc4 
48 10 3be I 193 10 392 
49 10 3ca I 194 10 3aa 
50 8 9d 1 195 10 3bO 
51 7 3c 1 196 10 3bc 
52 6 15 1 197 10 3d7 
53 6 16 198 11 7d4 
54 6 la 199 11 7dc 
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55 7 3b 200 11 7db 
56 7 44 201 11 7d5 
57 8 91 202 11 7m 
58 8 a5 203 8 cl 
59 8 be 204 11 7fb 
60 9 196 205 10 3~8 
61 9 lae 206 10 3a3 
62 9 lb9 207 10 395 
63 10 3al 208 10 39d 
64 10 391 209 10 3ac 
65 10 3a5 210 10 3ae 
66 10 3d5 211 10 3c5 
67 8 94 212 10 368 
68 8 9a 213 10 3e2 
69 7 36 214 10 3e6 
70 7 38 215 11 7e4 
71 7 3a 216 11 7e7 
72 7 41 217 11 7eO 
73 8 8c 218 11 7e9 
74 8 9b 219 11 7f7 
75 8 b0 220 9 190 
76 8 c3 221 11 7f2 
77 9 19e 222 10 393 
78 9 lab 223 9 lbe 
79 9 lbc 224 9 lc0 
80 10 39f 225 10 394 
81 10 38f 226 10 397 
82 10 3a9 227 10 3ad 
83 10 3cf 228 10 3c3 
84 8 93 229 10 3cl 
85 8 bf 230 10 3d2 
86 7 3e 231 11 7da 
87 7 3f 232 11 769 
88 7 43 233 11 7df 
89 7 45 234 11 7eb 
90 8 9e 235 11 7f4 
91 8 a7 236 11 7fa 
92 8 b9 237 9 195 
93 9 194 238 11 7fs 
94 9 la2 239 10 3bd 
95 9 lba 240 10 39c 
96 9 lc3 241 10 3ab 
97 10 3a6 242 10 3a8 
98 10 3a7 243 10 3b3 
99 10 3bb 244 10 3b9 

100 10 3d4 245 10 3dO 
101 8 9f 246 10 3e3 
102 9 la0 247 10 3e5 
103 8 8f 248 11 7e2 
104 8 86 249 11 7de 
105 8 90 250 11 7ed 
106 8 98 251 11 7fl 
107 8 a6 252 11 7f9 
108 8 b6 253 11 7fc 
109 8 c4 254 9 193 
110 9 19f 255 12 ffd 
111 9 laf 256 10 3dc 
112 9 lbf 257 10 3b6 
113 10 399 258 10 3c7 
114 10 3bf 259 10 3cc 
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115 10 3b4 
116 10 3c9 
117 10 3e7 
118 8 a8 
119 9 lb6 
120 8 ab 
121 8 a4 
122 8 aa 
123 8 b2 
124 8 c2 
125 8 c5 
126 9 198 
127 9 la4 
128 9 lb8 
129 10 3%~ 
130 10 3a4 
131 10 3c4 
132 10 3~6 
133 10 3dd 
134 10 3e8 
135 8 ad 
136 10 3af 
137 9 192 
138 8 bd 
139 8 bc 
140 9 18e 
141 9 197 
142 9 19a 
143 9 la3 
144 9 lb1 

260 10 3cb 
261 10 3d9 
262 10 3da 
263 11 7d3 
264 11 7eI 
265 11 7ee 
266 11 7ef 
267 11 7f5 
268 11 7f6 
269 12 ffc 
270 12 fff 
271 9 19d 
272 9 lc2 
273 8 b5 
274 8 al 
275 8 96 
276 8 97 
277 8 95 
278 8 99 
279 8 a0 
280 8 a2 
281 8 ac 
282 8 a9 
283 8 bl 
284 8 b3 
285 8 bb 
286 8 co 
287 9 18f 
288 5 4 

Table A.13 - Kaiser-Bessel window for SSR profile EIGHT SHORT - - SEQUENCE 

1 W(i) i W(i) 
0 0.0000875914060105 16 0.744645475 1465 113 
1 0.000932 1760265333 17 0.8121892962974020 
2 0.0032114611466596 18 0.8683559394406505 
3 0.0081009893216786 19 0.9125649996381605 
4 0.0171240286619181 20 0.9453396205809574 
5 0.0320720743527833 21 0.9680864942677585 
6 0.0548307856028528 22 0.9827581789763112 
7 0.087 136 1822564870 23 0.9914756203467121 
8 0.1302923415174603 24 0.996 1964092 194694 
9 0.1848955425508276 25 0.998495660957 109 1 
10 0.2506163195331889 26 0.9994855586984285 
11 0.3260874142923209 27 0.9998533730714648 
12 0.4089316830907141 28 0.999967 1864476404 
13 0.4959414909423747 29 0.9999948432453556 
14 0.5833939894958904 30 0.9999995655238333 
15 0.667460 19832 18376 31 0.999999996 1638728 
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Table A.14 - Kaiser-Bessel window for SSR profile for other window sequences. 

i - 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

0.000585 1230124487 
0.0009642149851497 
0.0013558207534965 
0.00 1777 1849644394 
0.0022352533849672 
0.0027342299070304 
0.003277300 1022 195 
0.0038671998069216 
0.0045064443384152 
0.005 1974336885 144 
0.00594250500 16407 
0.0067439602523 14 1 
0.00760408 12644888 
0.0085251378135895 
0.0095093917383048 
0.0 105590986429280 
0.0 116765080854300 
0.0 128638627792770 
0.0141233971318631 
0.0154573353235409 
0.0 16867889060095 1 
0.0 183572550877256 
0.0199276125319803 
0.0215811201042484 
0.0233199132076965 
0.0251461009666641 
0.0270617631981826 
0.0290689473405856 
0.0311696653515848 
0.0333658905863535 
0.0356595546648444 
0.0380525443366107 
0.0405466983507029 
0.043 1438043376910 
0.0458455957104702 
0.0486537485902075 
0.05 15698787635492 
0.0545955386770205 
0.0577322 1447439 16 
0.06098 13230826460 
0.0643442093520723 
0.067822 1432558827 
0.0714163171546603 
0.075 127843 13083 14 
0.0789577503982528 
0.08290698279 18993 
0.086976396342524 1 
0.0911667569410503 
0.0954787380973307 
0.0999 129 187977865 
0.10446978 14663005 
0.1091497100326053 
0.1139529881122542 
0.11887979730211148 
0.123930215595%605 
0.1291042159181728 
0.13440 16647957880 

i 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
I82 
183 
184 

W(i) 
0.7110428359000029 
0.7 188474364707993 
0.7265597347077880 
0.7341770687621900 
0.74 16968783634273 
0.749 1167073477523 
0.7564342060337386 
0.763647 133440489 1 
0.77075335934465 14 
0.777750866 1725849 
0.78463775072428 18 
0.7914122257259034 
0.79807262 12080798 
0.8046173857073919 
0.8110450872887550 
0.8173544143867162 
0.8235441764639875 
0.8296133044858474 
0.83556085 12093652 
0.8413859912867303 
0.84708802 11822968 
0.8526663589032990 
0.8581205435445334 
0.8634502346476508 
0.8686552113760616 
0.87373537 1506808 1 
0.8786907302411250 
0.8835214188357692 
0.8882276830575707 
0.89280988 14640207 
0.8972684835 130879 
0.9016040675058185 
0.9058173183656508 
0.9099090252587376 
0.9138800790599416 
0.9177314696695282 
0.921464283 1859411 
0.925079698940399 1 
0.9285789863994010 
0.9319635019415643 
0.9352346855 155568 
0.9383940571861993 
0.9414432135761304 
0.9443838242107182 
0.9472176277741918 
0.9499464282852282 
0.95257209 12004834 
0.9550965394547873 
0.95752 17494469370 
0.9598497469802043 
0.962082603 1668507 
0.9642224303060783 
0.96627 13777449607 
0.96823 162773 19895 
0.9701053912729269 
0.97 18949039986892 
0.9736024220549734 
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57 0.1398223211441467 
58 0.1453658351972151 
59 O.P510317475686540 
60 0.1568194884519144 
61 0.1627283769610327 
62 0.1687576206143887 
63 0.1749063 149634756 
64 0.1811734433685097 
65 0.1875578769224857 
66 0.1940583745250518 
67 0.200673583 1073503 
68 0.20740203800873 18 
69 0.2142421635060113 
70 0.22 11922734956977 
71 0.2282505723293797 
72 0.235415 1558022098 
73 0.2426840122941792 
74 0.2500550240636293 
75 0.257525968692 1987 
76 0.265094520680 1527 
77 0.272758253 1907993 
78 0.2805 146399424422 
79 0.2883610572460804 
80 0.2962947861868143 
81 0.3043130149466800 
82 0.3 124128412663888 
83 0.32059 12750432 127 
84 0.3288452410620226 
85 0.3371715818562547 
86 0.34556706069535 11 
87 0.3540283646950029 
88 0.3625521080463003 
89 0.3711348353596863 
90 0.379773025 1194006 
91 0.3884630932439016 
92 0.3972013967475546 
93 0.4059842374986933 
94 0.4 148078660689724 
95 0.42366848566876 16 
96 0.432562256 163 1607 
97 0.44 1485298 1630577 
98 0.450433697 1855032 
99 0.4594035078775303 
100 0.4683907582974 173 
101 0.4773914542472655 
102 0.4864015836506502 
103 0.4954171209689973 
104 0.5044340316502417 
105 0.5 134482766032377 
106 0.5224558166913167 
107 0.53 14526172383208 
108 0.5404346525403849 
109 0.5493979103766972 
110 0.55833839651243 14 
111 0.5672521391870222 
112 0.5761351935809411 
113 0.5849836462541291 
114 0.5937936195492526 
115 0.6025612759529649 
116 0.6112828224083939 

185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 

0.9752302180233160 
0.976780576883 1932 
0.9782557920246753 
0.9796581613210076 
0.9809899832703 159 
0.9822535532 15426 1 
0.98345 11596505429 
0.9845850806232530 
0.9856575802399989 
0.9866709052828243 
0.98762728 19448033 
0.9885289126911557 
0.9893779732525968 
0.990 1766097569984 
0.99092693600493 11 
0.9916310308941294 
0.9922909359973702 
0.9929086532976777 
0.9934861430841844 
0.9940253220113651 
0.9945280613237534 
0.994996 1852476 154 
0.99543 14695504363 
0.9958356402684387 
0.9962103726017252 
0.9965572899760 172 
0.9968779632693499 
0.9971739102014799 
0.997446594883 1872 
0.99769742752208 12 
0.9979277642809907 
0.998 1389072844972 
0.998332 104768690 1 
0.99850855 1368773 1 
0.9986693885387259 
0.9988 1570509685 16 
0.9989485378906924 
0.9990688725744943 
0.9991776444921379 
0.9992757396582338 
0.9993639958299003 
0.99944320366 16085 
0.9995141079353859 
0.9995774088586 188 
0.99963376342 1687 1 
0.9996837868076957 
0.9997280538466377 
0.999767 1005064359 
0.99980 14254 134544 
0.9998314913952471 
0.9998577270385304 
0.9998805282555989 
0.9999002598526793 
0.9999 172570940037 
0.99993 18272557038 
0.99994425 11639580 
0.9999547847 12 1726 
0.9999636603523446 
0.9999710885561258 
0.99997725924 14866 
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117 0.6199545145721097 
118 0.62857266 10088878 
119 0.6371336273176413 
120 0.645633840181975B 
121 0.6540697913388968 
122 0.6624380414593221 
123 0.6707352239341151 
124 0.6789580485595255 
125 0.6871033051160131 
126 0.695 1678668345944 
127 0.703 1486937449871 

245 0.9999823431612708 
246 0.9999864932503 106 
247 0.999989845928 1599 
248 0.999992522354869 1 
249 0.9999946296375997 
250 0.9999962619864214 
251 0.99999750 18 180320 
252 0.9999984208055542 
253 0.9999990808746 198 
254 0.999999535 144623 1 
255 0.9999998288 155 155 
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Annex B 
(informative) 

MSDL and encoder 

B.1 MSDL bit stream description 

B.2 Encoder 

B.2.1 Psychoacoustic model 

B.2.2 Gain control 

B.2.3 Filterbank and block switching 

B.2.4 Prediction 

B.2.5 Temporal Noise Shaping (TNS) 

B.2.6 Joint coding 

B.2.7 Quantization 

B.2.8 Noiseless coding 
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OISO/IEC 

B.1 MSDL bit stream description 

ISO/IEC 13818=7:1997(E) 

class adi f - sequence { 
adif header Adif-Header; 
byte- alignment(); 
raw data stream Data-Strea - - w 

class adif header { - 
bit(32) adif - id; 
bit( 1) copyright id present; 
zf( copyright id-&Gent ) &it(72) copyright 
bit( 1) original 

- id; 
copy; 

uint( 1) home; - 
bit( 1) bitstream type; 
uint(23) bitrate- 
uint(4) num~program~config~elements; 
repeat(numgrogram - config elements + 1) { 

if(bitstream type == 0) u&(20) adif buffer fullness; 
program - co&g - element ProgramC&rfigEl~ment; 

> 

> 

. 

9 

aligned(%) class adts - sequence ( 
while (SYNCWORD) adts frame AdtsFrame; - 

> . 7 

aligned(%) class adts frame { 
adts fixed header AdtsFixedHeader; 
adts-variable header AdtsVariableHeader; 
if(pFotectionbit== 0) uint( 16) crc-check; 
byte al ignmeit(); 
repeit(AdtsHeader.number of raw data blocks in frame + 1 ) { 

raw data block RawDataBlock; - - 
byte alignment(); - 

> 
> . 7 

aligned(%) class adts fixed header : bit( 12)=SYNCWORD { 
bit(l) ID; - - 
uint(2) layer; 
bit( 1) protection 
uint(2) profile; - 

absent; 

uint(4) sampling-frequency-index; 
bit( 1) private - bit; 
uint(3) channel-configuration; 
bit( 1) original 
uint( 1) home; - 

copy; 

aligned(%) class adts variable header { 
&it( 1) copyright identification bit; 
bit( 1) copyright-identification-start; 
uint( 13) frame length; - 
bit( 11) adts buffer - - fullness; 
uint(2) number-of-raw-data-blocks-in-frame; 
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class raw data stream { 
while(I) ( 

raw data block(); 
byte alignment(); - 

class raw data block { 
&eat{ syntactic - END] ); - element SyntacticElement; } until ( [ID 

1 . 7 

class single channel element is syntactic-element : hit(3) ID-SCE = 0 { 
hit(4) element instance - - tag; 
individual channel stream(false) IndividualChannelStream; - - 

ziass channelpair element is syntactic 
int ws=- 1 ;- 

- element: hit(3) ID CPE = 1 { - 

bit(4)element instance tag; 
bit( 1) common window; 
zj( common window ) { 

its- info ICSInfo; 
bit@) ms mask present; 
if ( ms maskqr&ent == 1 ) { - 

repeat(ICSInfo.num window groups) { 
bit( 1) ms - Ged[maxsfb]; - 

ws = ICSInfo.window - sequence; 

individual channel stream(common win - - - 
individual channel stream(common win - - - 

dow, ws) IndividualChannelStreamO; 
.dow, ws) IndividualChannelStreaml ; 

class its info ( 
bit(l) its reserved bit - - 
uint(2) window-sequence; 
bit( 1) window shape; 
if ( window sequence == EIGHT SHORT 

uiZ(4) max-sfb ; - - 
SEQUENCE ) { 

bit(7) ScalefactorGrouping; 
} else { 

uint(6) max-sfb; 
bit( 1) predictor data present; 
if( predictor daipreient ) { 

bit(i) predictor - reset; 
if ( predictor reset ) uint(5) predictor-reset-group-number; - 

1 
bit( 1) prediction - used[ min(max - sfb,PRED SFB - - MAX) 1; 

> 
1 ; 

class individual channel stream( bit common window, - - - 
int common window - - sequence 

int window sequence = common window 
d(8) global-gain; 

- - sequence; 

if( !common window ) { 
its info ICSInfo; - 
window sequence = ICSInfo.window sequence; 
int sfb Lb[num window groups] - - 

[ICSInfo.max sfb] - 11; 
// this defines &n array that is not taken from the 
// bitstream 

repeat(g:num window - - groups) 
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rZe(sfb cb, [g][ICSInfo.max sfb] - 1); 
// this function fills the sfb cb table 
// from what is read in the bitstream 

int sfb - cb[num window groups] 
[ICSInfo.max sfb] - 11; - 

repeat(g:num window groups) 
rle(sfb - cb, [gpCSInfo.max - sfb] - 1); 

scalefactor - data( sfb cb, ICSInfo.max sfb, global - - - gain ) ScaleFactorData; 
bit (1) pulse data present; 
if( pulse datapresent ) pulse data PulseData; 
bit (1) 6s data present; - 
zj( tns-datapreskt ) tns data(window 
bit (1) gain control data present; - 

sequence) TNSData; 

if( gain con&o1 - - datagresentflag ) gain - control data GainControlData; - 
spectral - data SpectralData; 

> 

. 

7 

c/ass scalefactor - data( int sfb - cb[][], int sfb cb - - length, int global - gain ) { 
repeat(g:num window groups) 

repeat (non.zeFo(sfb cb[g], max sfb )) { 
vZc(hcod sf vlc) hcod-sf; - - 

!/ same as before, reordering is not done in MSDL-S 
// so we only pull the requested number of values from 
// the bitstream instead of trying to put them in their 
II definitive place. 

map nfilt bits for window type ( window ) ( 
// deI%nedin TNS tool description 

> 
map tns length bits for window type ( window ) ( 

?/ defined in-TN5 tool description 
> 
map tns order bits for window type ( window ) { 

? defined in n\rS tool description 
> 

class tns data( int window sequence ) { 
<nt w, filt, coef bits; 
fir ( w=O ; w cnum windows[window sequence]; w++ ) { 

uint(nfilt bits for window qie[w]) n 
if( n filt!= Ojbit<l) coef res; - 

filt; 

if ( coef res[w] == 1) coefbits = 4; 
else coed bits = 3; - 
repeat ( n filt ) { 

znt(tns length bits for window type[w]) length; 
uint(tnslorder-%itsforjindow &pe[w]) order; - 
if( order != 0 ) { 

bit ( I ) direction; 
bit ( 1 ) coef compress; 
uint ( coef bits ) coeflorder]; - 

> 
> 

> 
> . 7 

class spectral data { 
repeat(g:num window groups) - - 
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repeat (i: num-sec[g]) { 
f( sect cb[g][i]] != ZERO HCB && 

sect cb[g][i]] != INTENSITY HCB && 
sect-cb[g][i]] != INTENSITY-HCB2) { - 

vlc(hcod-vlc[sfb cb[gl[i]]) sval; 
// same as beforeyno reordering 

> 

class pulse - data { 
uint(2) 
uint(6) 
repeat( 

number-pulse; 
pulse start sfb; 
numberpulse+ 1 ) { 
uint(5) pulse-offset; 
uint(4) pulse-amp; 

class coupling channel element is syntactic element: hit(3) ID CCE = 2 ( 
uint(4) element_instance-tag; - 

- 

uint( 1) ind-sw-ccc-flag 
uint(3) number~of~coupled~elements; 
int num gain element lists = number-of 
repeat (iumber of coupled elements+l- 

bit( 1) cC target is cpe; 
uint(4) G-target; - 
zx cc - target is cpe) { 

bit( 1> Cc-l; 
bit( 1) cc-r; 

coupled - elements+ 1; 
1-t 

if(cc - l&&cc r) - num gain element 1 - - - ists += 1; 

bit(l) cc domain; 
bit(l) gain element sign; 
uint(2) gain_element_scale; 
individual channel stream(O) channelstream; 
repeat(num gain element lists) { 

if(&d SW ccc 
else{ - - - 

flag) cge=l 

bit (1) common - gain element present; 
w = common-gainjlementgresent 

1 
if ( cge ) vZc( hcod sf vlc ) hcod - - - sf; 
else { 

repeat (nonzero(sfb cb, max sfb )) { 
vZc(hcod sf vlc) hcod - - - sf; 

// same as reordering is not done in MSDL-S 
// so we only pull the requested number of values from 
// the bitstream instead of trying to put them in their 
// definitive place. 

class lfe channel element is syntactic element:bit(3) ID FXE= 3 { 
Lint(4) element-instance-tag; 

- 

individual-channel - stream(O) ChannelStream; 

class data stream element is syntactic - - - element :bit(3) ID DSE = 4 { - 
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bit(4) element instance tag; 
bit(l) data byte align flag; 
uint(8) cnty - - 
if ( cnt == 255 ) { 

uint(8) esc 1 cnt; 
cnt += esc1 cnt; -- 

> 
if ( data byte align flag ) byte alignment(); 
repeat (%-rt )Gnt@)data streak - - byte[element instance - tag]; - 

class pr aogram config element : bit(3) ID PCE = 5 { 
bit(4)element instance tag; - 
bit(2) profile;- - 
uint(4) num~front~channel~elements; 
uint(4) num-side-channel-elements; 
uint(4) num~back_channel~elements; 
uint(2) numJfe~channel~elements; 
uint(3) num-assoc-data-elements; 
uint(4) num~valid~cce~elements; 
bit mono mixdown - - present; 
ij( mono mixdownqresent ) uint(4) mono-mixdown 
bit stereo mixdown 

- element-number; 
- - present; 

zj( stereo mixdownqresent ) uint(4) stereo~mixdown~element_number; 
bit mat& mixdown idx present; 
ij( matrix mixdown - - idxjesent ) { 

uint(2) matrix mixdown idx; 
bit( 1) pseudo <urround enable; - - 

repeat(num front channel elements) { 
bit(l) front element is cpe; 
bit(4) front-elementtag - - - select; 

repeat(num side channel - - - elements) { 
bit(l) side element is cpe; 
bit(4) side-element-tag - - - select; 

repeat(num back channel elements) { 
bit(l) back element is cpe; 
bit(4) back-element-tag - - - select; 

1 
uint(4) lfe element tag select[num lfe channel elements 1; 
uint(4) ass& data element tag se&t[num ass& data elements 1; 
repeat(num valid ccc elements ,{ - - - 

bitTI) cc-element is ind SW; 
uint(4) tie-element_tagjelect; 

> 
byte alignment(); 
uint(%) comment-field-bytes; 
uint(8) comment field field - - data[comment - - bytes 1; 

class fill element is syntactic element: bit(3) ID FIL= 6 { 
21int(4) cnt; - 

- 

if(cnt== 15) { 
uint(8) esc-cnt; 
cnt += esc cnt; - 

1 
uint(8) fill - byte[cnt]; 

f 

. 

3 

91 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 13
81

8-7
:19

97

https://standardsiso.com/api/?name=2c2a121c2ce42c9e2008915480cdcb66


ISO/IEC 1381%7:1997(E) OISO/IEC 

class gain control data { - 
// nested 
// repeat 

repeats achieve an arrangement of the data with the inner 
doing the same as the last index of a C table 

// so in this element, we describe three arrays, adjust - num, alevcode, and aloccode 
// all repeated access fill subsequent elements of the table 
// the inner loop being equivalent to the last index of a C table 

int wd; 
uint(2) maxBand; 
zx window sequence == ONLY LONG 

reieat( maxBand ){ - - 
SEQUENCE ) { 

uint(3) adjust-num; 
repeat( adjust num ) { 

uint@) alevcode; 
uint(5) aloccode; 

11 
} else if( window sequence == LONG START 

- - 
SEQUENCE ) { 

repeat( maxBand ){ 
for(wd=O;wd<2;wd++) { 

uint(3) adjust-num; 
repeat( adjust num ) { 

uint(4) alevcode; 
if(wd==O) uint(4) aloccode; 
elseuint(2) aloccode; 

>I> 
> else if( window sequence == EIGHT SHORT 

repeat( maxBand ) { 
- - SEQUENCE ) { 

repeat(8) ( 
uint(3) adjust-num; 
repeat( adjust num ) { 

uint(4) alevcode; 
uint(2) aloccode; 

HI 
} else if( window - sequence == LONG STOP - - SEQUENCE ) { 

repeat( maxBand ) { 
for(wd=O;wd<2;wd++) { 

uint(3) adjust-num; 
repeat( adjust num ) { - 

uint(4) alevcode; 
if(wd==O) uint(4) aloccode; 
else uint(5) aloccode; 

>>>>>; 

B.2 Encoder 

B.2.1 Psychoacoustic model 

B.2.1.1 General 
This annex presents the general Psychoacoustic Model for the AAC encoder . The psychoacoustic model calculates the 
maximum distortion energy which is masked by the signal energy. This energy is called threshold. The threshold generation 
process has three inputs. They are: 

I. The shift length for the threshold calculation process is called Hen. This iblen must remain constant over any particular 
application of the threshold calculation process. Since it is necessary to calculate thresholds for two different shift lengths, 
two processes, each running with a fixed shift length, are necessary. For long FFT ibIen = 1024, for short FFT i&/en = 128. 

2. For each FFT type the newest iHen samples of the signal, with the samples delayed (either in the filterbank or 
psychoacoustic calculation) such that the window of the psychoacoustic calculation is centered in the time-window of the 
codec time/frequency transform . 

3. The sampling rate. There are sets of tables provided for the standard sampling rates. Samp 
necessarily remain constant over one implementation of the threshold calculation process. 

lling rate, just as i&/en, must 

The output from the psychoacoustic model is : 
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1. a set of Signal-to-Mask Ratios and thresholds, which are adapted to the encoder as described below, 

2. the delayed time domain data (PCM samples) , which are used by the MDCT, 

3. the block type for the MDCT ( long, start, stop or short type ) 

4. an estimation of how many bits should be used for encoding in addition to the average available bits. 

The delay of the PCM samples is necessary , because if the switch decision algorithm detects an attack, so that short blocks 
have to be used for the actual frame, the long block before the short blocks has to be ‘patched’ to a start block type in this case.. 
Before running the model initially, the array used to hold the preceding FFT source data window and the arrays used to hold 

r(w) and f(w) should be zeroed to provide a known starting point. 

B.2.1.2 Comments on notation 
Throughout this threshold calculation process, three indices for data values are used. These are: 

W- indicates that the calculation is indexed by frequency in the FFT spectral line domain. An index of 0 
corresponds to the DC term and an index of 1023 corresponds to the spectral line at the Nyquist frequency. 

b- indicates that the calculation is indexed in the threshold calculation partition domain. In the case where the 
calculation includes a convolution or sum in the threshold calculation partition domain, bb will be used as the 
summation variable. Partition numbering starts at 0. 

n- indicates that the calculation is 
corresponds to the lowest scalefactor band. 

in the coder scalefactor band domain. An index of 0 

B.2.1.3 The ‘*spreading function” 
Several points in the following description refer to the “spreading function”. It is calculated by the following method: 

$j> =i 

tmpx =3,0 (j-i) 
else 

tmpx = IS&i) 

Where i is the Bark 
temporary variable. 

value of the signal being spread, j is the Bark value of the band being spread into, and tmpx is a 

tmpz = 8 * minimum ((tmpx-0,5)2-2(tmpx-0,5),0) 

Where tmpz is a temporary variable, and minimum (a, b) is a function returning the more negative of a or b. 

tmpy = 15.811389 + 7.5(tmpx + 0.474)-17,5(1,O+(tmpx + 0.474)2)095 

where tmpy is another temporary variable. 

if (tmpy<- 100) then {sprdngf(i , j) =0} else {sprdngf(i , j)=lOA((tmpz + tmpy)/I 0)} 

B.2.1.4 Steps in threshold calculation 
The following are the necessary steps for the calculation of SMR(n) and xmin(n) used in the coder for long and short FFT. 

1. Reconstruct 2 * ibZen samples of the input signal. 
i&Zen new samples are made available at every call to the threshold generator. The threshold generator must store 2 * iblen 
- iblen samples, and concatenate those samples to accurately reconstruct 2 * iblen consecutive samples of the input signal, 
s(i), where i represents the index, 
0 <= f < 2 * i&Zen , of the current input stream. 

2. Calculate the complex spectrum of the input signal. 
First, s(i) is windowed by a Han n window, i.e. 
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SW(i) =s(i) * (0, S-O,5 * cos((pi *(if 0.5))/ iblen). 

Second, a standard forward FFT of sw(i)calculated. 

Third, the polar representation of the transform is calculated. r(w) and f(w) represent the magnitude and phase components 
of the transformed SW(~), respectively. 

3. Calculate a predicted r(w)and f(w)* 
A predicted magnitude, rqred(w) and phase, fqred(w) are calculated from the preceding two threshold calculation blocks 
r(w)and f(w): 

rgred(w) = 2.0 * r (t-l)-r(t-2) 

fqred(w) =2.0 * f(t- 1)-f (t-2) 

where t represents the current block number, 
threshold calculation block before that. 

t-l indexes the previous block’s data, and t-2 indexes the data from the 

4. Calculate the unpredictability measure c(w): 

co = (((r(w) * cosyiiv)) - rqred(w) * cosflgred(w)))/‘2 
+ (r(w) * sincf(w)) - rgred(w) * sinVlpred(w)))A2)A0.5) / 
(r(w) + abs(rqred(w)) 

This formula is used for each of the short blocks with the short FFT, for long blocks for the first 6 lines the unpredictability 
measure is calculated from the long FFT, for the remaining lines the minimum of the unpredictability of all short FFT’s is 
used. If calculation power should be saved, the unpredictability of the upper part of the spectrum can be set to 0.4. 

5. Calculate the energy and unpredictability in the threshold calculation partitions. 

The energy in each partition, e(b), is: 
do for each partition 6: 

e(b) = 0 
do from lower index to upper index w ofpartition b 

e(b) = e(b) + r(w)/‘2 
end do 

( e(b) is used in the M/S-module (see B.2.6.1 of annex B: ,,Joint Coding“) : e(b) is equal to Xengy with ‘X’ = [ R,L,M,S] ) 
and the weighted unpredictability, c(b), is: 

do for each partition 6: 
c(b) = 0 
do from lower index to upper index w ofpartition b 

c(b) = c(b) + r(w)A2 * c(w) 
end do 

end do 

The threshold calculation partitions provide a resolution of approximately either one FFT line or l/3 critical band, 
whichever is wider. At low frequencies, a single line of the FFT will constitute a calculation partition. At high frequencies, 
many lines will be combined into one calculation partition. A set of partition values is provided for each of the three 
sampling rates in tables B.2.1.1 to B.2.1.12. These table elements will be used in the threshold calculation process. There 
are several elements in each table entry: 

1. The index of the calculation partition, b. 

2. The lowest frequency line in the partition, w - low(b). 

3. The highest frequency line in the partition, w high(b) - 

4. The median bark value of the partition, bvaZ(b) 

5. The threshold in quiet qsthr(b) 

94 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 13
81

8-7
:19

97

https://standardsiso.com/api/?name=2c2a121c2ce42c9e2008915480cdcb66


OISO/IEC ISO/IEC 13818=7:1997(E) 

A largest value of b, bmax, equal to the largest index, exists for each sampling rate. 

6. Convolve the partitioned energy and unpredictability with the spreading function. 

for each partition 6: 
ecb(b) = 0 
do for each partition bb: 

ecb(b) = ecb(b) +e(bb) * sprdngj,(bvaZ(bb), bvaZ(b)) 
end do 

end do 

do for each partition b: 
et(b) = 0 
do for each partition bb: 

et(b) = et(b) +c(bb) * sprdnElf(bvaZ(bb), bvaZ(b)) 
end do 

end do 

Because et(b) is weighted by the signal energy, it must be renormalized to cb(b) . 

c&(b) = et(b) / ecb(b) 

Just as this, due to the non-normalized nature of the spreading function, ecbb should be renormalized and the normalized 
energy enb, calculated. 

en(b) = ecb(b) * rnorm(b) 

The normalization coefficient, rnorm(b). is: 

do for each partition b 
tmp(b) = 0 
do for each partition bb 

tmp(b) = tmp(b) + sprdn&(bvaZ(bb), bvaZ(b)) 
end do 
rnorm(b) = I/ tmp(b) 

end do 

7. Convert cb(b) to tb(b) , the tonality index. 

wb) = -0,299 - 0,43 loge (cb(b)) 

Each tb(b) is limited to the range of O<tb(b) 4. 

8. Calculate the required SNR in each partition. 

NMT(b) = 6 dB for all b. NMT(b) is the value for noise masking tone (in dB) for the partition. TMN(b) = I8 dB for all b. 
TMN(b) is the value for tone masking noise ( in dB) .The required signal to noise ratio, SNR(b) , is: 

SNR(b) = tb (b) * TMN(b) + (I -tb (b) ) * NMT(b) 

9. Calculate the power ratio. 

The power ratio, be(b) , is: 

bc(bj = I O”(-SNR(b) / 10) 

IO. Calculation of actual energy threshold, n&(b) . 

nb(b)= en(b) * k(b) 
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rib(b)) is also used in the M/S-module (see chapter 7 ,,Joint coding“ ): rib(b)) is equal to Xthr with ‘X’=[R,L,M,S] 

11. Pre-echo control and threshold in quiet. 

To avoid pre-echoes the pre-echo control is calculated for short and long FFT, the threshold in quiet is also considered here: 

nb Z(b) is the threshold of partition b for the last block , qsthr(b) is the threshold in quiet . The dB values of qsthr(b) 
shown in tables B.2.1. P to B.2.1.12 are relative to the level that a sine wave of + or - ‘/2 lsb has in the FFT used for 
threshold calculation. The dB values must be converted into the energy domain after considering the FFT normalization 
actually used. 

rib(b)) = marx (qsthr(b), min (nb(b), nb - Z(b) Vpelev)) 

rpelev is set to ‘ 1’ for short blocks and ‘2’ for long blocks 

12. The PE is calculated for each block type from the ratio e(b) / nb (b) , where rib(b)) is the threshold and e(b) is the energy 
for each threshold partition : 

PE = 0 
do for threshold partition b 

PE = PE - (w w - high(b)- - low(b)) * log1 0 (nb(b) / (e(b) --I- 1) ) 
end do 

13. The decision , whether long or short block type is used for encoding is made according to this pseudo code: 

zj’ PE for long block is greater than switchqe then 
coding-block-type = short-block-type 

else 
coding 

end zf - 
block-type = long-block-type 

zf (coding block-type = = short-block-typc) and (last-coding-block-type = = long-type ) then 
lastcoding block type = start - type 

else 
last coding block = short - - - type - type 

The last four lines are necessary since there is no combined stop/start block type in AAC. switchqe is a implementation 
dependend constant 

14. Calculate the signal-to-mask ratios, SMR(n) and the codec threshold xmin(n). 

Tables 3.4 to 3.16 (normative part) shows: 

1. The index, swb, of the coder partition called scalefactor band. 

2. The offset of mdct line for the scalefactor swb - offset long/short window. - - 

we define the following variable : 
n = swb 
w low(n) = swb offset long/short window(n) 
w-high(n) = swb-offset-long/short-window(n+I) - I - - - - 

The FFT energy in the scalefactor band, epart(n) , is: 
do for each scalefactor band yt 

epart(n) = 0 
do for w = lower index w low(n) to n = upper index w high(n) - 

epart(n) = epart(n) + r(w)/‘2 
end do 

the threshold for one line of the spectrum is calculated according to: 
do for each threshold partition b 

thr(aZZ line-indices in this partition b ) = 
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end do 
thr (w - low(b),..., w high(b)) - = rib(b)) / (w - high(b)+]-w - low(b)) 

the noise level in the scalefactor band on FFT level , npart(n) is calculated as: 

do for each scalefactor band n 
npart(n) = minimum( thr(w low(n)),..., thr(w 

* (w - high(n)-+- I-w low(n)) - 
high(n))) 

- 
end do 

Where, in this case, minimum (a,... ,z) is a function returning the smallest positive argument of the arguments a...z. 

The ratios to be sent to the quantization module, S’MR(n), are calculated as: 

SMR(n) = epart(n) / npart(n) 

For the 
do 

calculation of coder thresholds xmin(n) the MDCT energy for each scalefactor band is calculated: 
all scalefactor bands n 

codec e(n) = 0 
do forrower index i to higher 

codec e(n) = codec 
end do - 

index i of this scalefactor band 
4~~ - + ( mdct - line(i)) A2 

Then xmin(n), the maximum allowed error energy on MDCT level, can be calculated according to this formula : 

xmin (n) = npart(n) * codec e(n) - /epart (n) 

15. Calculate the bit allocation out of the psychoacoustic entropy (PE). 
bit allocation = pew1 * PE + pew2*sqrt(PE); - 

for long blocks the constants are defined as: 
pew1 = 0.3, pew2 = 6.0 

for short blocks the PE of the eight short blocks is summed up and the constants are : 
pewl = 0.6, pew2 = 24 

then bit allocation is limited to O<bit allocation < 3000 and 
more b%s is calculated : 

- 
- 

more bits = bit allocation - - - (average bits - side info b - - - its) 
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input buffer 

FFT (long and short) 
(windowsize long 2048 
windowsize short 256) 

calculate unpredictability measure cw 

calculate threshold (part 1) 

I calculate perceptual entropy 

use 
long blocks blocks 

calculate threshold for short blocks 

delay threshold (ratio), blocktype, perceptual entropy by one block 
if (window sequence(n) == EIGHT SHORT SEQUENCE && 

window-sequence(n- 1) == ONLY LONG SEQUENCE) 
window - sequence(n-1) = LONG-START - - SEQUENCE; I 

I 

output buffer: blocktype, threshold (ratio), perceptual entropy, time signal 

Figure B.2.1.1 - block diagram psychoacoustic model 
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Table B.2.1.1.a -- Psychoacoustic parameters for 8 KHz long FFT 

997(E) 

index w low w high width bval qsthr 
0 0 8 9 0.18 46.82 
1 19 I 17 19 t 0.53 1 46.82 
2 t 18 1 26 19 1 0.89 1 46.82 
3 27 35 9 1,24 41,82 
4 36 44 9 1.59 41.82 
5 I 45 I 53 19 1 1.94 1 41-82 
6 I 54 1 62 19 1 2.29 1 38.82 
7 1 63 I 71 I9 1 2.63 1 38.82 
8 1 72 1 80 I9 1 2,98 T-38.82 
9 1 81 1 89 I9 1 3.31 1 33.82 
10 I 90 1 98 I9 1 3965 1 33.82 
11 I 99 1 108 I 10 1 3.99 1 34.28 
12 I 109 1 118 I 10 I 4,35 1-32.28 
13 I 119 1 128 I 10 1 4.71 I 32.28 
14 1 129 1 138 I 10 I 5.05 r-3= 
15 I 139 1 148 I 10 1 5.39 1 32.28 
16 I 149 I 159 I 11 1 5,74 1 32.69 
17 1 160 I 170 I 11 1 6.10 I 32.69 
18 I 171 1 181 I 11 1 6.45 132.69 
19 1 182 1 192 I 11 1 6.79 1 32.69 
20 I 193 1 204 I 12 17.13 I 33.07 
21 205 216 12 7,48 33,07 
22 217 228 12 7,82 33.07 
23 229 241 13 8,17 33,42 
24 242 254 13 8,51 33.42 
25 I255 I268 I 14 1 8.85 1 33.74 
26 1 269 1 282 I 14 1 9.20 1 
27 1 283 1 297 I 15 I 9.54 I 34.04 
28 1 298 1 312 I 15 1 9.88 1 34.04 
29 I 313 I328 1 16 1 10.22 1 34.32 
30 I329 I345 I 17 1 lo,56 1 34.58 
31 1 346 1 363 1 18 1 10.91 1 34.83 
32 364 381 18 11,25 34,83 
33 382 400 19 11.58 35.06 
34 1 401 1 420 I 20 I 11,91 I 35.29 
35 I421 I441 I21 1 12.24 1 35.50 
36 442 464 23 12,58 35,89 
37 465 488 24 12.92 36.08 
38 1 489 I 514 1 26 1 13.26 136.43 
39 I 515 I 541 1 27 1 13.59 1 36.59 
40 1 542 I 570 1 29 I 13.931 
41 571 601 31 14,26 37,19 
42 602 634 33 14.60 37.46 
43 635 670 36 14,93 37,84 
44 671 708 38 15.27 38.07 
45 709 749 41 15,60 38,40 
46 750 793 44 15.93 38.71 
47 794 841 48 16,26 39,09 
48 842 893 52 16,60 39.44 
49 894 949 56 16,93 39,76 
50 950 1009 60 17.26 40.06 
51 1 1010 1 1023 I 14 I 17-47 I 33-74 

Table B.2.1.1.b -- Psychoacoustic parameters for 8 KHz short FFT 

index w low w high width bval 
0 0 1 2 0.32 30.29 
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1 2 3 2 0,95 30,29 
2 4 5 2 1.57 25.29 
3 6 7 2 2,19 22,29 
4 8 9 2 2.80 22.29 
5 I 10 I 11 I2 1 3,40 i 1729 
6 I 12 I 13 I2 1 3.99 1 17.29 
7 I 14 I 15 I2 1 4,56 1 15,29 
8 1 16 I 17 I2 1 5.12 1 15.29 
9 1 18 I 19 I2 1 5.66 1 15,29 
10 I 20 I 21 I2 1 6.18 1 15.29 
11 I 22 1 23 I2 1 6,68 1 15,29 
12 1 24 1 25 I2 1 7.16 1 15.29 
13 1 26 1 27 I2 1 7,63 1 15,29 
14 1 28 1 29 I2 1 8.07 1 15.29 
15 I 30 I 31 I2 1 8,50 1 15,29 
16 1 32 I 33 I2 1 8.90 1 15.29 
17 I 34 I 35 I2 1 9,29 1 1529 

38 117 124 8 17,20 21,31 
39 125 127 3 17,44 17,05 

Table B.2.1.2.a -- Psychoacoustic parameters for 11,025 KHz long FFT 

index 1 w low 1 w high 1 width 1 bval 1 qsthr 
0 lo 16 I7 I 0.19 I 45-73 
1 I7 I 13 I 7 I 0,57 I 45,73 
2 I 14 I 20 I7 I 0,95 I 45.73 
3 I 21 1 27 I 7 I 1,33 I 40,73 
4 1 28 1 34 I7 I 1.71 1 40.73 
5 I 35 I 41 I 7 1 2,08 1 37,73 
6 1 42 1 48 I 7 1 2.45 1 37.73 
7 I 49 I 55 I 7 1 2,82 1 37,73 
8 162 17 1 3.18 1 32.73 
9 1 63 1 69 I 7 1 3,54 1 32,73 
10 I 70 1 76 I 7 1 3.89 1 32.73 
11 I 77 1 83 I 7 1 4,24 1 30,73 
12 1 84 I 90 I 7 I 4.59 I 30.73 
13 I 91 I 97 I 7 1 4,92 1 30,73 
14 1 98 I105 I8 1 5.28 1 31.31 

1106 1113 1 5,65 1 31,31 
i 16 I 114 I 121- I 8 I 6.01 
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I 17 I 122 1129 18 1 6,36 1 31,31 1 
18 130 1 137 8 6,70 31,31 
19 138 1 146 9 7,06 31,82 

~~~~ 20 147 155 9 7,42 31,82 
21 156 164 9 7,77 31,82 

I22 1 165 I 173 l-F---- I 8.11 1 31.82 1 
1 23 I 174 1 183 I 10 1 8,46 1 32,28 1 
124 1 184 1 193 I 10 ~~~ -T-8.82 1 32,28 1 
1 25 I 194 1 203 I 10 1 9,16 1 32,28 1 

26 204 214 11 9,50 32,69 
27 215 225 11 9,85 32,69 
28 226 237 12 10,19 33,07 
29 238 249 12 10,54 33,07 

m- 1250 1262 -113 I 10.88 133.421 
31 263 275 13 11,22 33,42 
32 276 289 14 11,56 33,74 
33 290 304 15 11,90 34,04 
34 305 320 16 12,24 34,32 
35 321 337 17 12,59 34,58 
36 338 355 18 12,94 34,83 
37 356 374 19 13,28 35,06 
38 375 394 20 13,62 35,29 
39 395 415 21 13,96 35,50 
40 416 438 23 14,29 35,89 
41 439 462 24 14,63 36,08 
42 463 488 26 14,96 36,43 
43 489 516 28 15,29 36,75 
44 517 546 30 15,63 37,05 
45 547 579 33 15,96 37,46 
46 580 614 35 16,30 37,72 
47 615 652 38 16,63 38,07 
48 653 693 41 16,97 38,40 
49 694 737 44 17,30 38,71 
50 738 785 48 17,64 39,09 
51 786 836 51 17,97 39,35 
52 837 891 55 18,30 39,68 
53 892 950 59 18,64 39,98 
54 951 1014 64 18,97 40,34 

I55 1 1015 1 1023 1 9 1 19,16 1 31,82 

Table B.2.1.2.b -- Psychoacoustic parameters for 11,025 KHz short FFT 

index w low w high width bval qsthr 
0 0 0 1 0,oo 27,28 
1 1 1 1 0,44 27,28 
2 2 2 1 0,87 27,28 
3 3 3 1 1.30 22.28 
4 4 4 1 1,73 22,28 
5 5 5 1 2,16 19,28 
6 6 6 1 2.58 19,28 

17 I7 I7 I 1 1 3.00 1 14.28 1 
1 3,41 1 14,28 1 
1 3,82 1 14,28 1 

10 10 10 1 4,22 12,28 
11 11 11 1 4,61 12,28 
12 12- 1 12 1 4,99 12,28 
13 13 1 13 B 5,37 12,28 
14 14 14 1 5,74 12,28 
15 15 15 1 6,lO 12,28 

1 16 i 116 11 1 6,45 1 12,28 I 
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Table 

17 17 17 1 6,79 12,28 
18 18 19 2 7,44 15,29 
19 20 21 2 8,05 15,29 
20 22 23 2 8,64 15,29 
21 24 25 2 9,19 15,29 
22 26 27 2 9,70 15,29 
23 28 29 2 lo,19 15,29 
24 30 31 2 lo,65 
25 32 1l;OS 

15,29 
33 2 15;29 

26 34 35 2 11,48 15,29 
27 36 37 2 11,86 15,29 
28 38 39 2 12,22 
29 40 42 3 12;64 

I 
15,29 
17;05 

30 43 45 3 13,lO 17,05 
31 46 48 3 13,53 17,05 
32 49 51 3 13,93 17,05 
33 52 54 3 14,30 17,05 
34 55 58 4 14,69 18,30 
35 59 62 4 15,ll 18,30 

1 36 1 63 I 66 I4 1 15,49 1 18,30 

24 164 I72 \ 8,62 31,82 
25 173 181 I 9 8,96 31,82 
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26 182 191 10 9,3 1 32,28 
27 192 201 10 1 9,66 32,28 
28 202 212 11 10,O 1 32,69 
29 213 223 11 lo,36 32,69 
30 224 235 12 10,71 33,07 
31 236 247 12 11,06 33,07 

a 

32 248 260 13 11;41 33,42 
33 261 273 13 11,75 33,42 

39 354 372 19 13,80 35,06 
40 373 392 20 14,13 35,29 
41 393 414 22 14,47 35,70 
42 415 437 23 14,81 35,89 
43 438 462 25 15,14 36,26 
44 463 489 27 15,48 36,59 
45 490 518 29 15,81 36,90 
46 519 549 31 16,15 37,19 
47 550 583 34 16,48 37,59 
48 584 619 36 16,82 37.84 

I49 1 620 I658 ~~ I39 1 17,15 1 38,19 
I50 1 659 I 700 1 42 1 17,48 i 38.51 

51 701 745 45 17;81 38,81 
52 746 794 49 18,14 39,18 
53 795 847 53 18,48 39,52 
54 848 904 57 18.81 39,83 

I55 I 905 I965 161 I 19,lS I 40,13 
I56 1 966 1 1023 I58 I 19,47 I 39.91 

Table B.2.1.3.b -- Psychoacoustic parameters for 12 KHz she 

index w low w high width bval qsthr 
0 0 0 1 0,oo 27,28 
1 I 1 I 1 I 1 1 0.47 1 27.28 
2 I2 12 I 1 1 0,95 1 27,28 
3 I3 I3 I 1 1 1.42 I 22.28 
4 I4 I4 I 1 1 1,88 I 2228 
5 I5 I5 I1 1 2.35 1 19.28 
6 I6 I6 I 1 1 2,81 I 19,28 
7 I7 I7 I1 1 3.26 1 14.28 
8 8 8 1 3,70 14,28 
9 9 9 1 4.14 12.28 
10 I 10 I 10 I 1 1 4,57 1 12.28 
11 I 11 I 11 I 1 1 4,98 1 12,28 
12 I 12 I 12 I 1 1 5,39 1 12.28 
13 I 13 I 13 1 1 5,79 1 12,28 
14 I 14 I 14 I 1 1 6.18 I 12.28 
15 I 15 I15 Ir 1 6,56 1 12,28 

rt FFT 
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25 31 32 2 11,45 15,29 
26 33 34 2 11,86 15,29 
27 35 36 2 12,25 15,29 
28 I 37 1 38 I2 1 12.62 I 15.29 
29 I 39 I 40 I2 1 12,96 1 15,29 
30 I 41 I 43 I 3 1 13.36 1 17.05 
31 1 44 1 46 I 3 1 13,80 1 17,05 
32 I 47 I 49 I 3 1 14,21 1 17,05 
33 I 50 T 52 I 3 I 14,59 I 17,05 
34 I 53 I 55 I 3 I 14.94 I 17.05 

35 1 56 I 59 I4 1 15,32 1 18,30 
36 1 60 1 63 I4 1 15.71 1 18.30 

37- 164 1 67 I4 1 16,OS 1 18,30 
38 I 68 1 72 I 5 1 16,45 1 19,27 
39 73 77 5 16,83 19,27 
40 78 82 5 17,19 19,27 
41 83 88 6 17,54 20,06 
42 89 94 6 17,90 20,06 
43 95 101 7 18,26 20,73 
44 102 108 7 18,62 20,73 
45 109 116 8 18.97 21.31 
46 117 124 8 19,32 21,31 
47 125 127 3 19.55 17,05 

Table B.2.1.4.a -- Psychoacoustic parameters for 16 KHz long FFT 

index w low w high width bval qsthr 
0 0 4 5 0,20 0,20 
1 5 9 5 0,59 0,59 

I2 I 10 l 14 I 5 I 0,99 I 0,99 
I3 I 15 I 19 I 5 1 1,38 1 138 7 

4 20 24 5 1,77 1,77 
5 25 29 5 2,16 2,16 

16 I 30 I 34 I 5 1 2.54 1 2,54 
7 35 39 5 2,92 2,92 
8 40 44 5 3,29 3,29 
9 45 49 5 3,66 3,66 
10 50 54 5 4,03 4,03 
11 55 59 5 4,39 4,39 
12 60 64 5 4,74 4,74 
13 65 69 5 5,09 5,09 

I 14 I 70 I 74 I 5 I 5.43 I 5,43 
I 15 I 75 1 80 16 I 5,79 I 5,79 

16 81 86 6 6,18 6,18 
17 87 92 6 6,56 6,56 
18 93 98 6 6,92 6,92 
19 99 104 6 7,28 7,28 
20 105 110 6 7,63 7,63 
21 111 116 6 7,96 7,96 
22 117 123 7 8,3 1 8,3 1 

m 23 . 124 . 130 ” 7 . 8,68 rn 8368 
I 24 I 131 I 137 I 7 1 9,03 1 9,03 

25 138 144 7 9,37 9,37 
26 145 152 8 9,71 9,71 
27 153 160 8 1 10,07 10,07 
28 161 168 8 I 10.41 10.41 
29 169 I77 9 10,75 10,75 
30 178 186 9 1 I.10 11.10 
31 187 196 IO 11,45 11,45 
32 197 206 PO 11.80 11.80 
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Table B.2.1.5.a -- Psychoacoustic parameters for 22,05 KHz long FFT 

index w low w high width bval qsthr 
0 0 3 4 o-22 43.30 
1 14 I 7 14 1 0.65 1 43.30 
2 8 11 4 1,09 38,30 
3 12 15 4 1,52 38,30 
4 16 19 4 1,95 38,30 
5 20 23 4 2,37 35,30 
6 24 27 4 2,79 35,30 
7 28 31 4 3,21 30,30 
8 32 35 4 3,62 30.30 
9 36 39 4 4,02 28,30 
10 40 43 4 4,41 28,30 
11 44 47 4 4,80 28,30 
12 48 51 4 5.18 28.30 
13 1 52 I 55 14 1 5,55 1 28,30 
14 1 56 I 59 I4 1 5.92 1 28.30 
15 60 63 4 6,27 28,30 
16 64 67 4 6.62 28.30 

117 Tar---l71 14 1 6,95 t 28,30 
18 72 76 5 7,32 29,27 
19 77 81 5 7,71 29,27 
20 82 86 5 

1 

8,lO 29,27 
21 87 91 5 8,46 29,27 

~ 22 1 92 1 96 I5 1 8.82 1 29.27 
23 I 97 I 101 I 5 1 9,16 I 29,27 
24 I 102 1107 16 1 9.52 1 30.06 
25 1 108 1113 16 1 9,89 1 30,06 
26 I 114 1119 16 1 10.25 I 30.06 
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49 408 434 27 18,17 36,59 
50 435 463 29 18,5 1 36,90 
51 464 494 31 18,84 37,19 
52 495 527 33 19,17 37,46 
53 528 563 36 19.5 1 37.84 

1 54 1 564 1 601 1 38 1 19,84 1 38,07 
55 602 642 41 20,17 41,40 
56 643 686 44 20,50 41,71 
57 687 733 47 20,84 42,00 
58 734 784 51 21,17 44,35 
59 785 839 55 2 1,50 44,68 
60 840 898 59 2 1,84 44,98 
61 899 962 64 22,17 50,34 
62 963 1023 61 22,48 50,13 

Table B.2.1.5.b -- Psychoacoustic parameters for 22,05 KHz short FFT 

index 1 w low I w high 1 width I bval I asthr 
0 I 0 I 0 I 1 1 0.00 1 27.28 
1 I 1 I 1 I 1 1 0,87 1 27,28 
2 I2 I2 I 1 1 1.73 I 22.28 
3 -3 3 1 2,58 19,28 
4 4 4 1 3.41 14.28 
5 I 5 I 5 I 1 1 4,22 1 12,28 
6 6 6 1 4,99 12,28 
7 7 7 1 5,74 12.28 
8 1 8 1 8 I 1 1 6.45 1 12.28 
9 I9 19 I 1 1 7,12 i 12,28 
10 10 10 1 7,75 12,28 
11 11 11 1 8,36 12.28 
12 12 12 1 8,92 12,28 
13 13 13 1 9,45 12,28 
14 14 14 1 9.96 12.28 
15 I 15 I 15 I 1 1 lo,43 1 12.28 
16 16 16 1 lo,87 12,28 
17 17 17 1 11.29 12.28 
18 18 18 1 11,68 12,28 
19 19 19 1 12.05 12.28 
20 20 21 2 12,71 15,29 
21 22 23 2 13.32 15.29 
22 24 25 2 13,86 15,29 
23 26 27 2 14.35 15.29 
24 28 29 2 14,80 15,29 
25 30 31 2 15,21 15,29 
26 32 33 2 15,58 15,29 
27 34 35 2 15.93 15.29 
28 36 1 38 3 16,32 17,05 
29 39 I 41 3 _ 16.75 17.05 
30 1 42 I 44 I 3 I 17.15 I 17.05 
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31 I 45 I 47 I 3 1 17,51 I 17,05 
32 1 48 I 51 I4 1 17,89 I 18,30 
33 1 52 I 55 I4 1 18.30 I 18.30 
34 1 56 I 59 I4 1 18,67 I 18,30 
35 1 60 1 63 I4 1 19.02 I 18.30 
36 1 64 I 68 I 5 1 19,37 1 19,27 
37 1 69 I 73 I 5 1 19.74 1 19.27 
38 I 74 1 78 I 5 1 20,09 1 22,27 

7 

39 79 84 6 20,44 23,06 
40 85 90 6 20,79 23,06 

~ 41 I 91 I 97 I 7 1 21.15 1 25.73 
42 98 104 7 21,50 25,73 
43 105 112 8 21.85 26.3 1 
44 113 120 8 22,20 31,31 
45 121 127 7 22.49 30.73 

Table B.2.1.6.a -- Psychoacoustic parameters for 24 KHz long FFT 

I index I w low I w high I width I bval I asthr 
IO lo I 2 I 3 1 0.18 I 42.05 

1 3 5 3 0,53 42,05 
2 6 8 3 0,89 42,05 

I3 I9 I 11 I 3 1 1,24 1 37,05 
I4 I 12 I 14 I 3 1 1,59 1 37,05 

5 15 17 3 1,94 37,05 
6 18 20 3 2.29 34.05 
7 21 23 3 2,63 34,05 
8 24 26 3 2.98 34.05 
9 27 29 3 3,3 1 29,05 
10 30 32 3 3.65 29.05 
11 33 36 4 4,03 28,30 
12 37 40 4 4.46 28.30 
13 41 44 4 4,88 28,30 
14 45 48 4 5,29 28,30 
15 49 52 4 5,69 28,30 
16 53 56 4 6.08 28.30 
17 57 60 4 6,46 28,30 
18 61 64 4 6.83 28.30 
19 65 68 4 7,19 28,30 
20 69 72 4 7.54 28.30 
21 73 76 4 7,88 28,30 
22 77 81 5 8.25 29.27 
23 82 86 5 8,64 29,27 
24 87 91 5 9.02 29.27 
25 92 96 5 9,38 29,27 
26 97 101 5 9.73 29.27 
27 102 107 6 lo,09 30,06 
28 108 113 6 lo,47 30,06 
29 114 119 6 lo,83 30,06 
30 120 125 6 11,18 30,06 
31 126 132 7 11,53 30,73 
32 133 139 7 11,89 30,73 
33 140 146 7 12.23 30.73 
34 147 154 8 12,57 31,31 
35 155 162 8 12.92 31.31 
36 163 171 9 13,26 3 1,82 
37 172 180 9 P3,61 31,82 
38 181 190 IO 13,95 32,28 
39 191 201 11 P4,29 32,69 
40 202 213 12 14.65 33.07 
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41 1 214 1 225 I 12 I 15.00 I 33.07 
42 1 226 1 238 I 13 1 15,33 1 33,42 
43 1 239 1 252 I 14 1 15-66 I 33.74 
44 1 253 1 267 I 15 1 16,00 1 34,04 
45 1 268 1 284 I 17 1 16,34 1 34,58 
46 1 285 1 302 1 18 1 16,69 1 34,83 
47 I 303 1 321 I 19 1 17,02 1 35,06 
48 1 322 1 342 I 21 1 17,36 1 35,50 
49 I 343 1 364 I 22 ~~~~~~ I 17.70 I 35,70 
50 1 365 1 388 1 24 1 18,03 1 36,08 
51 389 414 26 18,37 36,43 
52 415 442 28 18,70 36,75 
53 I 443 1 472 I 30 I 19,04 I 37,05 
54 I 473 I 504 1 32 1 19,38 1 37,33 
55 I 505 1 538 I 34 I 19,71 I 37-59 
56 1 539 1 575 I 37 1 20,04 1 40,96 
57 576 614 39 20,38 41,19 
58 615 656 42 20,71 41,51 
59 657 701 45 21,04 43,81 
60 702 750 49 21,37 44,18 
61 751 803 53 2 1,70 44,52 
62 804 860 57 22,04 49,83 
63 861 922 62 22,37 50,20 
64 923 989 67 22,70 50,54 
65 990 1023 34 22.95 47.59 

Table B.2.1.6.b -- Psvchoacoustic narameters for 24 KHz short FFT 
J 1 

index I w low I w high I width I bval I qsthr 
0 lo lo I 1 1 0,OO 1 27,28 
1 I 1 I 1 I 1 1 0,95 1 27,28 
2 I2 I2 I 1 1 1,88 1 22,28 
3 I 3 I 3 I 1 1 2,81 1 19,28 
4 I4 I4 I 1 1 3,70 1 14,28 
5 I 5 I 5 I 1 1 4,57 1 12,28 
6 16 16 I 1 1 5.39 1 12,28 
7 I7 I7 I 1 1 6,18 1 12,28 
8 1 8 1 8 I 1 1 6,93 1 12,28 
9 I9 I9 I 1 1 7,63 1 12,28 
10 10 10 1 8,29 12,28 
11 11 11 1 8,91 12,28 
12 I 12 I 12 I 1 1 9,49 1 12,28 
13 I 13 I 13 I 1 1 lo,03 1 12,28 
14 I 14 I 14 I 1 1 10.53 1 12.28 
15 I 15 I 15 I 1 I 11.01 I 12.28 
16 1 16 1 16 I 1 1 11.45 I 12.28 
17 I 17 I 17 I 1 1 11.87 I 12.28 
18 18 18 1 12,26 12,28 
19 19 19 1 12.62 12.28 
20 I 20 I 21 I2 1 13.28 1 15.29 
21 I 22 1 23 I2 1 13.87 1 15.29 
22 1 24 1 25 I2 1 14.40 1 15.29 
23 26 27 2 14,88 15,29 
24 28 29 2 15.32 15.29 
25 I 30 I 31 12 1 15,71 1 15,29 
26 1 32 I 33 la 1 16.08 1 15.29 
27 I 34 1 36 I 3 1 16.49 1 17,05 
28 I 37 I 39 I 3 I 16.94 1 17.05 
29 I 40 1 42 I 3 I 17,35 I 17,05 I 
30 I 43 I 45 I 3 I 17.73 I 17.05 I 
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31 46 48 3 1 18,07 17,05 
32 49 52 4 1 18,44 18,30 
33 53 56 4 I 18.83 IL 8.30 
34 57 60 4 19,20 18,30 
35 61 65 5 19,57 19,27 
36 66 70 5 19,96 19,27 
37 71 75 5 20,3 1 22,27 
38 76 81 6 20,67 23,06 
39 82 87 6 21,04 25,06 
40 88 94 7 21,41 25,73 
41 95 101 7 21,77 25,73 
42 102 109 8 22,13 31,31 
43 110 117 8 22,48 31,31 
44 118 126 9 22,82 3 1,82 
45 127 127 1 23,0 1 32,28 

Table B.2.1.7.a -- Psychoacoustic parameters for 32 KHz long FFT 

20 61 64 4 8.60 28.30 
21 65 68 4 9.00 28.30 
22 69 72 4 9.39 28.30 
23 73 76 4 9.76 28.30 
24 77 80 4 10.11 28.30 
25 81 84 4 10.45 28.30 

I 311 1111 1161 61 12.621 30.061 
32 117 122 6 12.96 30.06 
33 123 129 7 13.31 30.73 
34 130 136 7 13.66 30.73 
35 137 144 8 14.01 31.31 
36 145 152 8 14.36 31.31 
37 153 161 9 14.71 31.82 
38 162 I71 10 15.07 32.28 
39 172 I81 10 15.42 32.28 
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49 319 340 22 18.84 35.70 
50 341 363 23 19.17 35.89 
51 364 388 25 19.51 36.26 
52 389 415 27 19.85 36.59 

I 531 4161 4441 291 20.191 39.901 
54 445 475 31 20.53 40.19 
55 476 508 33 20.87 40.46 
56 509 543 35 21.20 42.72 
57 544 581 38 21.53 43.07 
58 582 622 41 21.86 43.40 
59 623 667 45 22.20 48.81 

Table B.2.1.7.b -- Psychoacoustic parameters for 32 KHz short FFT 

Index w low w high width bval qsthr 

0 0 0 1 0.00 27.28 
1 1 1 1 1.26 22.28 
2 2 2 1 2.50 19.28 
3 3 3 1 3.70 14.28 

12 12 12 1 11.45 12.28 
13 13 13 1 12.00 12.28 
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29 42 44 3 19.11 17.05 
30 45 48 4 19.50 18.30 . 
31 49 52 4 19.92 18.30 
32 53 56 4 20.30 21.30 \ 
33 57 60 4 20.65 21.30 
34 61 65 5 21.02 24.27 
35 66 70 5 21.40 24.27 
36 71 75 5 21.75 24.27 
37 76 81 6 22.10 30.06 
38 82 87 6 22.45 30.06 
39 88 94 7 22.80 30.73 
40 95 102 8 23.16 41.31 
41 103 110 8 23.51 41.31 
42 111 119 9 23.85 41.82 

iI-- 1201 1271 81 24.001 60.471 

Table B.2.1.8.a -- Psychoacoustic parameters for 44.1 KHz long FFT 
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40 132 139 8 15.76 31.31 
41 140 148 9 16.11 31.82 
42 149 157 9 16.45 31.82 
43 158 167 10 16.79 32.28 
44 168 178 11 17.13 32.69 - - - 
45 179 190 12 17.48 33.07 

1 461 1911 2031 131 17.831 33.42 
47 204 217 14 18.18 33.74 
48 218 232 15 18.52 34.04 
49 233 248 16 18.87 34.32 

1 507 2491 2651 171 19.211 34.58 - .- 
51 266 283 18 19.54 34.83 
52 284 303 20 19.88 35.29 
53 304 324 21 20.22 38.50 
54 325 347 23 20.56 38.89 
55 348 371 24 20.90 39.08 

62 564 606 43 23.25 58.61 
63 607 653 47 23.58 59.OC 
64 654 706 53 23.91 59.52 
65 707 765 59 24.00 69.98 
66 766 832 67 24.00 70.54 
67 833 908 76 24.00 71 .OE 
68 909 996 88 24.00 71.72 

I 69 997 1023 27 24.00 72.05 

Table B.2.1 .8.b -- Psychoacoustic parameters for 44.1 KHz short FFT 
r 

Index w low w high width bval qsthr 

0 0 0 1 0.00 27.28 
1 1 1 1 1.73 22.28 
2 2 2 1 3.41 14.28 
3 3 3 1 4.99 12.28 

10 10 10 1 12.39 12.28 
11 11 11 1 13.03 12.28 
12 12 12 1 13.61 12.28 
13 13 13 1 14.12 12.28 
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1 251 321 341 31 19.411 17.051 
26 35 37 3 19.85 17.05 
27 38 40 3 20.25 20.05 

I 

28 41 43 3 20.62 20.05 
29 44 47 4 21.01 23.30 
30 48 51 4 21.43 23.30 
31 52 55 4 21.81 23.30 
32 56 59 4 22.15 28.30 
33 60 64 5 22.51 29.27 
34 65 69 5 22.87 29.27 
35 70 75 6 23.23 40.06 
36 76 81 6 23.59 40.06 
37 82 88 7 23.93 40.73 
38 89 96 8 24.00 51.31 
39 97 105 9 24.00 51.82 
40 106 115 10 24.00 52.28 
41 116 127 12 24.00 53.07 / \ 

Table B.2.1.9.a -- Psychoacoustic parameters for 48 KHz long FFT 
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38 116 122 7 15.49 30.73 
39 123 130 8 15.85 31.31 
40 131 138 8 16.20 31.31 
41 139 147 9 16.55 31.82 
42 148 157 10 16.91 32.28 
43 158 167 10 17.25 32.28 
44 168 178 11 17.59 32.69 
45 179 190 12 17.93 33.07 
46 191 203 13 18.28 33.42 
47 204 217 14 18.62 33.74 
48 218 232 15 18.96 34.04 
49 233 248 16 19.30 34.32 
50 249 265 17 19.64 34.58 
51 266 283 18 19.97 34.83 
52 284 303 20 20.31 38.29 
53 304 324 21 20.65 38.50 
54 325 347 23 20.99 38.89 
55 348 371 24 21.33 41.08 
56 372 397 26 21.66 41.43 
57 398 425 28 21.99 41.75 
58 426 456 31 22.32 47.19 
59 457 490 34 22.66 47.59 
60 491 527 37 23.00 47.96 
61 528 567 40 23.33 58.30 
62 568 612 45 23.67 58.81 
63 613 662 50 24.00 69.27 
64 663 718 56 24.00 69.76 
65 719 781 63 24.00 70.27 
66 782 853 72 24.00 70.85 
67 854 937 84 24.00 71.52 
68 938 1023 86 24.00 70.20 I 

Table B.2.1.9.b -- Psychoacoustic parameters for 48 KHz short FFT 

Index w low w high width bval qsthr 

0 0 0 1 0.00 27.28 

10 10 10 1 12.96 12.28 
11 11 11 1 13.59 12.28 
12 12 12 1 14.15 12.28 
13 13 13 1 14.65 12.28 
14 14 14 1 15.11 12.28 

I 15. 15. 15 1 15.52 12.28 rn 

23 29 30 2 19.28 15.29 
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241 311 331 3 19.69 17.05 
25 34 36 3 20.14 20.05 
26 37 39 3 20.54 20.05 
27 40 42 3 20.92 20.05 
28 43 45 3 21.27 22.05 
29 46 49 4 21.64 23.30 
30 50 53 4 22.03 28.30 
31 54 57 4 22.39 28.30 
32 58 62 5 22.76 29.27 
33 63 67 5 23.13 39.27 

Table B.2.1.lO.a -- Psychoacoustic parameters for 64 KHz long FFT 

I index I w low I w high I width I bval I wthr 
0 0 1 2 0,32 40,29 
1 2 3 2 0,95 40,29 
2 4 5 2 1,57 35,29 
3 6 7 2 2,19 32,29 
4 8 9 2 2,80 32,29 
5 10 11 2 3,40 27,29 
6 12 13 2 3,99 27,29 
7 14 15 2 4,56 25,29 
8 16 17 2 5,12 25,29 
9 18 19 2 5,66 25,29 

I 10 I 20 I 21 I2 1 6,18 1 2529 
I 

11 22 23 2 6,68 25,29 
12 24 25 2 7,16 25,29 
13 26 27 2 7,63 25,29 

I 14 i 28 1 29 I2 1 8,07 1 25,29 

22 45 47 3 11,23 27,05 
23 48 50 3 11,66 27,05 
24 51 53 3 12,06 27,05 
25 54 56 3 12,44 27,05 
26 57 59 3 12,79 27,05 
27 60 63 4 13,18 28,30 
28 64 67 4 13,59 28,30 
29 68 71 4 13,97 28,30 
30 72 75 4 14,32 28,30 
31 76 80 5 14,69 29,27 \ 
32 81 85 5 15,07 29,27 
33 86 90 5 15,42 29,27 
34 91 96 6 15,77 30,06 
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38 117 124 8 17,20 31,31 
39 125 132 8 17,54 31,31 
40 133 141 9 17.88 31,82 
41 142 151 10 18,23 32,28 
42 152 161 10 18.58 32,28 
43 162 172 11 18,91 32,69 
44 173 184 12 19.25 33,07 
45 185 197 13 19,60 33,42 
46 198 211 14 19.94 33,74 
47 212 226 15 20,29 37,04 
48 227 242 16 20,63 37,32 
49 243 259 17 20,97 37,58 
50 260 277 18 21.31 39,83 
51 278 297 20 21,64 40,29 
52 298 318 21 21,98 40,50 
53 319 341 23 22,3 1 45,89 
54 342 366 25 22,65 46,26 
55 367 394 28 22,98 46,75 
56 395 424 30 23.32 57,05 
57 425 458 34 23,66 57,59 
58 459 495 37 23,99 57,96 
59 496 537 42 24,00 68,5 1 
60 538 584 47 24,00 69,00 
61 585 638 54 24,00 69,60 
62 639 701 63 24.00 70,27 
63 702 774 73 24,00 70,9 1 
64 775 861 87 24.00 71,67 
65 862 966 105 24,00 72,49 
66 967 1023 57 24,00 69,83 

Table B.2.1.10.b -- Psychoacoustic parameters for 64 KHz short FFT 

index w low w high width bval qsthr 
0 0 0 1 0,oo 27,28 
1 1 1 1 2.50 19,28 
2 2 2 1 4:85 12,28 
3 3 3 1 6,93 12,28 
4 4 4 1 8,70 12,28 
5 5 5 1 10,20 12,28 
6 6 6 1 11,45 12,28 
7 7 7 1 12,50 12,28 
8 8 8 1 13.39 . 12,28 
9 9 9 1 14,15 12,28 
10 10 10 1 14,81 12,28 
11 11 11 1 15,39 12,28 
12 12 12 1 15,90 12,28 
13 13 13 1 16,36 12,28 
14 14 14 1 16.78 12,28 
15 15 15 1 17,16 12,28 
16 16 17 2 17.82 15,29 
17 18 19 2 18,40 15,29 
18 20 21 2 18.92 15,29 
19 22 23 2 19,39 15,29 
20 24 25 2 19.82 15,29 
21 26 27 2 20,2 1 18,29 
22 28 29 2 20.57 18,29 
23 30 32 3 20,98 1 20,05 
24 33 35 3 21.43 1 22,05 
25 36 38 3 2 1,84 22,05 
26 39 41 3 22,22 27,05 
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27 42 45 4 22,6 1 28,30 
28 46 49 4 23,02 38,30 
29 50 53 4 23,39 38,30 
30 54 58 5 23,75 39,27 
31 59 63 5 24,00 49,27 
32 64 69 6 24,00 50,06 

I 33 I 70 1 76 I 7 r 24.00 1 50.73 
I 34 I 77 1 84 1 8 i 24,00 1 51,31 

35 85 93 9 24,00 5 1,82 
36 94 104 11 24,00 52,69 
37 105 117 13 24,00 53,42 
38 118 127 10 24,00 52,28 

Table B.2.1.11.a -- Psychoacoustic parameters for 88,2 KHz long FFT 

index w low w high width bval qsthr 
0 0 0 1 0,oo 37,28 
1 I 1 I 1 I 1 10.44 1 37.28 
2 2 2 1 0,87 37,28 
3 3 3 1 1.30 32.28 
4 I4 I4 I 1 1 1,73 I 32,28 
5 I 5 I 5 I 1 12.16 I 29.28 
6 I6 16 I 1 1 2,58 1 29,28 
7 I 7 I 7 I 1 13.00 1 24.28 
8 1 8 1 8 I 1 1 3,41 I 24,28 
9 I 9 I9 I 1 -1-3.82 1 24.28 
10 I 10 I 10 I 1 1 4,22 1 22,28 
11 I 11 I 11 I 1 1 4,61 I 22.28 
12 I 12 I 12 I 1 1 4,99 1 22,28 
13 I 13 I 13 I 1 1 5.37 1 22.28 
14 I 14 I 14 I 1 1 5,74 1 22,28 
15 I 15 I 15 I 1 1 6.10 I 22.28 
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Table 1 B.2.1.11.b -- Psychoacoustic parameters for 88,2 KHz she wt FFT 

44 105 111 7 18,32 30,73 
45 112 119 8 18,67 31,31 
46 120 127 8 19,02 31,31 
47 128 136 9 19,35 31,82 
48 137 146 10 19,71 32,28 
49 147 156 10 20,05 35,28 
50 157 167 11 20,39 35,69 
51 168 179 12 20,73 36,07 
52 180 192 13 21,08 38,42 
53 193 206 14 21,43 38,74 
54 207 221 15 21,77 39,04 
55 222 237 16 22,ll 44,32 
56 238 255 18 

I 

22,45 44,83 
57 256 274 19 22,80 45,06 
58 275 295 21 23,13 55,50 
59 296 318 23 23,47 55,89 
60 319 344 26 23,81 56,43 
61 345 373 29 24,00 66,90 
62 374 405 32 24,00 67,33 
63 406 442 37 24,00 67,96 
64 443 484 42 24,00 68,51 
65 485 533 49 24,00 69,18 
66 534 591 58 24,00 69,91 
67 592 660 69 24,00 70,66 
68 661 745 85 24,00 71,57 i 
69 746 851 106 24,00 72,53 
70 852 988 137 24,00 73,64 
71 1 989 1 1023 I35 1 24,00 1 67,72 

index w low w high width bval I qsthr , 
0 0 0 1 0,oo 27,28 
1 1 1 1 3,41 14,28 
2 2 2 1 6,45 12,28 . 
3 3 3 1 8,92 12,28 
4 4 4 1 lo,87 12,28 
5 5 5 1 12,39 12,28 
6 6 6 1 13,61 12,28 
7 7 7 1 14,59 12,28 

18 18 18 1 1 1 15,40 1 12,28 1 
9 9 9 1 16,09 12,28 
10 10 10 1 16,69 12,28 
11 11 11 1 17,21 12,28 
12 12 12 1 17,68 12,28 
13 13 13 1 18) 1 12128 
14 14 14 1 18,49 12,28 
15 15 15 1 18,85 12,28 
16 16 17 2 19,48 15,29 
17 18 19 2 20,05 18,29 
18 20 21 2 20,55 18,29 
19 22 23 2 21,Ol 20,29 
20 24 25 2 21,43 20,29 
21 26 27 2 21,81 20,29 
22 28 29 2 22,15 25,29 
23 30 32 3 22,55 27,05 
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