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The performance comparison of linear predictive

vocoders on Linux platform

TIAN Yuan

(Department of Electronic Engineering, Xi’an Aeronautical University, Xi’an 710003, P.R.China)

Abstract: Linear predictive coders are a kind of significant vocoders. The speech coders using three linear
predictive vocoding algorithms are described, i.e. CELP (code excited linear prediction), LD-CELP (low
delay-CELP) and MELP (mixed-excitation linear predictive) working at 4.8 kb/s, 16 kb/s and 2.4 kb/s,
respectively. The C programs for the three vocoders are complied and executed on the Linux platform and
the results are subjectively tested with taking MOS as criterion. Waveform analysis mainly uses Praat and
Adobe Audition software. The results show that the performances of MELP and CELP are of comparable
quality, while the performance of LD-CELP is much higher, albeit at the expense of higher bit rates.
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Fig.1 LPC model as the core of CELP, LD-CELP and MELP algorithms
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Table 1 The CELP bit allocation

ZH JF 5/ AL E/
LR LTI R AR 10 34
i E 4 28
3 N A £ 4 20
B BIL A% A 45 4 4 36
IR ERSE 4 20
IR 1 1
A IE 4 4
KA 1 1
LA 4/30 ms i — 144

16 CELP 5371 30 ms Wikl 40 A4 FAE 8 000 Hz RFESAT 1Y 240 4 RAE. Bk, CELP (% lb e
J=14/30 ms=4.8 kb/s,
1.2 {3 R 75 8 mh £k 14 7 & 7%

CELP fil LD-CELP 583 AR M 1000 o 3 B i 28 80 B AEAE 25 55— 43 S 1 g Fi w5 o (IR AE 3R 2
i 3 (5 ) 3 I T g R el e e R SE B . TEAR R R b G S A AR 1) ROk A% R T
At 2 30K J2 T8 2o 0T 46 AR 1 0 1) 50l N AT T Y . LD-CELP B3k FH T — 4 8 R 40 R BOK
YE i D B AE .

1-Q(=
W(z)(yzl), 0y <y,<1, (3)
1—Q(72)

HP. Q)5 QGz/rMRBX G AKX MIFE v 7. B w5 78R8 7EO0A R 72 b, 7T LUE 33 A
PREE v F oy, BVEUE RS SR DL I S A 1 T i, LD-CELP W7 43 B dn F 3 2 FiR .
%& 2 LD-CELP {if % i
Tabele 2 The LD-CELP bit allocation

S8 (A ]l
I IEEE 4 7
PRI 2 2
T A 1 25 1
I %0/2.5 ms K i 10
L 4/10 ms i 40

MR BRI Z R 8 000 Hz B, — AN X 0.625 ms, LD-CELP (1) Fb 4% & 10/0.625 ms=16 kb/s,
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Table 3 The MELP bit allocation

ZH HHE dEiEE
LSFs % 25 25
(LENUN RS 8 —
25 (2 45D 8 8
HFE 7 7
W 4 —
Ak S AR 3 1 —
B iR 4P — 13
[ 25 fir 1 1
FeH i /22.5 ms i 54 54

MELP {4 22.5 ms WG B SRAES# K 8 000 Hz B (Y 180 MFEA ., I, MELP Y kb 4# 3R J& 54/22.5 ms=
2.4 kb/s,
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Make T HAGH . XF F B #7775 3 8 8 (SoX) B fF. SoX & — 4 H Tl & SCAF A #E A JF IR T A,
TE A5 T G B s oh (0 P A 23 A 065 A 8 i 2 T
2.1 CELP &%

a)

. /celp —1 inputfile. wav —o outputfile

b) & -

. /celp —c outputfile. chan —o outputsynth

¥ I spd SCAEF] raw A

cp outputsynth. spd outputsynth.raw

DR wav U

sox —r 8000 —b 16 —c 1 —e signed—integer outputsynth. raw outputsynth.wav

) R ST

padsp play outputsynth.wav
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a) 3 Hr

. /ccelp inputfile. wav encoderout.out

b) &

. /dcelp encoderout. out outputsynth.raw

1t LD-CELP #l MELP w  ff raw A% U4 wav SCHRA% R0 RE 0 S 77 205 CELP 1975 0H
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A X wav PEATHITE I3 HT o 1 SCHF ISR EE ¥ i 05 B2 R 2 g T R 2R . S 3 M2 7E Adobe
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Table 4 MOS scores and interpretations
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Fig.2 Time domain representation
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Fig.3 Spectrograms of speech signals
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Fig.4 Pitch and intensity waveforms
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Table 5 Input speech file details

R4 SCHER /N /KB mF ) /s
Male_quiet.wav 170 10.65
Female_quiet.wav 176 10.98
Male_ferr_conver.wav 319 19.91
Male_noisy.wav 447 27.93
Female_noisy.wav 856 53.49

Fz 6 MikH 3T 4mAEE MOS 5

Table 6 MOS score for vocoders

s CELP LD-CELP MELP
Male_quiet.wav 3.10 4.06 2.82
Female_quiet.wav 3.24 4.02 2.76
Male_ferr_conver.wav 3.10 3.76 3.12
Male_noisy.wav 3.00 4.58 3.24
Female_noisy.wav 2.52 4.26 1.72
S MOS 2.992 4.136 2.732

MF 6 1 MOS PE4> AT LA . LD-CELP 78 = & v BA &% & 1918 3 2 (38 R i), 1 CELP &
MELP W3EM &A% . 58RI, CELP [ i & 154> % & F MELP,
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