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RISC Z2AAEZ Fds= Aol dubaEl F Aol
ol B =#dAE HEv e ddg AF 2F &
T3 719y 4% 4 FA MPEG-4 CELP coderg
16 bit 2 A4H Vivtez FHsUL & {3
LSP A+& AMse dneFE Chebyshev series
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II. MPEG-4 CELP coderd /8

MPEG-4 CELP7} 71&9] CELP® ©&3 S
A (flexibility)olvt. 4wty oz CELP Wi &A
Ao s 2 bit rate2 2 ¥F3HE whEAdd k)
MPEG-4 CELP+ @4 71& Z9718E& B39 49
E8Fokoll Lo} 753l MPEG-4 CELP coder:
Multiple bit rate, Bit-Rate Scalability, Bandwidth
Scalability, Complexity Scalability$} & 71%< =
F3et. Complexity Scalability:= 16kHz sampling
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Complexity Level Description

c3 Improved LPC interpolation
(LSP) : Full decoding
Simplified LPC interpolation

C2
(LAR)

c1 Reduced order LPC synthesis
filter

Table 1. Possible Decoder complexity levels

E%% MPEG-4 CELP codere SampleRateMode,
QuantizationMode, FineRateControl ] A} 7}x] =}a}
WE e ZEoR 8o R g AFE 29 14 8
N9 228 JET B =FdAds duryel A
HES& CELP %42 2= VIg 7|&o2 FTHEAY.
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29 1. Possible modes in which the MPEG-4
coding scheme can operate
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Floating Point Source

Y

Define Scaling Factor for speech model
parameters

v

Create Tables for special mathematics
functions

!

Develop individual Fixed point modules

v

integration of individual modules

¥

Performance Test (Perception Test)
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a8 3. log(1+x)9 4&38 E89
3.4 A3} (Normalization)
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Aqele FHolct. ole] HAWYE Fo FAAI 4
Heole o Aot oA JFar] ditelt 7]
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H#olz dwtd oz DSP WHolo T gleon
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Synthesis Filterelx o]& 14
#A121 Aol 29 50t 2¥Y 5°ﬂ*1“ 2 &7 ]‘Q%
LPC A+E oz PolAl A g £2Ad=
BAste yEt

for (3=0; j < m; j++) {
s = {float)0.0;
for (i=0; 1 < np; i++)
s = s - ali] * pmlil;
xrfjl = dilij] + s;
for (i=2; i < np+l; i++)
pmlnp-i+1] = pmlnp-ij;
pmi0] = xr{j};

Y 4. ¥% 243 Synthesis Filter

for (3=0; j < n: j*++) {
Fixs = (long)0;
for (i=0; i < np; i++)
Fixs=L_SUB(Fixs,L_MULT (Fixalil,
Fixpml(il));
xr(j] = dii} + s
Fixxr(jl=ADD(Fixdi[j], ROUND(L_SHL(Fixs,2)))
for (i=2; i < np+l; i++)
Fixpm{np-i+1] = Fixpm[np-iJ;
Fixpm[0] = Fixxr[j}

29 5. A4 H Synthesis Filterel &A1
oY T A7 HY A gle] YR gy 3
2 A Y & (Intermediate Scaling)e] &7 9t} F3t1 &
H(multiply and accumulate)dt=  Fate]l Tl
overflow'} saturationg WX &7 ¢ Fhel HF
3 oz 2~AY HEY 238 6& Levinson-Durbin
recursiong 371 $18te  Auto-correlation AFE
T REY dEEoh o|AE F YHE FEn
Z2H3e AYAHS F=xolt) olE Y 2FHOE
ARG o 27 7oA Zol F YUY 16 bite B g
obd FE g 32 biteZ AFstm LuERLE W
A&7 Hste] 1 bitgs WA FAH olgA &3
" #e oA 16 bite 2 Wit Anges R
},

for 1 = 0,1 <N - i; I++)
temp += #*pinl++ * *pinZ2++;
*acf++ = temp;

319 6. F% 243 3 A7z
for 1 =0;1 <N -i; 1++) {
Accl = L_MULT(*pinl++ , *pin2++);
Accl = L_SHR(Accl,1);
Acc0 = L ﬁD(ACCO,ACGI);
}
*Fixacf++ = ROUND(Acc0);

23 7. 23 &5 3 ddT2Y T 2449
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HE 243 44 7we] 3geAE LPC AT E
LSP Az W§sy] 989 Chebyshev series
methodE ©]43tct. (1)4& Chebyshev 434S
o] g3te] AFaty x=cos(w)ol & 44 T [-1
1] A}elel] Zo] EA3A ¥t

P = 22" Aes(Lw)+ Aos(LFe )+ +Ean
o) = Zewz[Booos(-zzw)+Blcos(-L;Z-w)+...+-%B,,z]
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Real root method WH o2 F&3E ZHHrl 33 AR
g, ZAY ¥ 28z 9 ZAA 5 F Y
Frol sl goj&ae] 7R of 3749l elo] &Y
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Real root method WgL& ()& x=cos(w)E )3}
o A& FYsd 4L 4L F Yx

P o(2) = 16Ap2° +8A,x* + (44, 20Ag)x" + (24,~ 8A)x*
+(54;—3A;+ ADx+ (A~ A3 +0.54;) @

@ (%) = 16Bya’ +8By2* +(4B;— 0Bps* + (2B;~8B))x*
+(5By—3B,+ B)x+(B,— Bs+0.5B5)

22 34 o8 & + At

cos '(x;)
2T .

LSF(i) = for 1<i<p 3

Real root methodt ARl HiolE % /|2 F&o]
bedtd exEds uﬂEal Z9o)A  Chebyshev
series methodoll ]38} A% o] $4+3¢L HFAsgoh
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