DEri=

WX 96-21-2-8

FS-CELP

O, =)
=] T
2= LN =) =
a2 s 4 Y 7E
EAR R OE R & M OB B & BT R T B

Fixed-Point Performance Analysis and Implementation
of the FS-CELP Vocoder

Jongseo Sohn®*, Seehyun Kim* Jiyang Kang*, Wonyong Sung* Regular Members

£

Zlo] & #Hfinite wordlength effect) &
AAIZ T o) w A g ol
7leksisd ., TMS320C50

FS-1016 CELP(Code Excited Linear Prediction) &4 - 33}7] 9] {3t vhof
A9 7 5 A543 42](block floating-point method)-g % &3l A58 T4
o

SCDES

"ok Y= roidol(integer wordlength)E 23} Al7Hrun-time)ol 4 &h= &
71 E o] &3t A &3 RI39 A% TS HATOR HFEEAY 1 &
[ja‘.

37_,24 247 o]alg A3 e
#73E& o] &skod ARk At

FH ojag T2 nyde F AAYY-S XY= Autoscaler i

Abstract

Finite wordlength effects of the FS-1016 CELP(Code Excited Linear Prediction) vocoder algorithm is analyzed,
and a block floating-point implementation method is employed to improve the fixed-point performance. An
efficient run-time integer wordlength estimation algorithm is developed, and the overall system performance is verified
in real-time using a TMS320C50 emulation board. Autoscaler software that conducts simulation-based automatic

scaling to provide a floating-point like programming environment is used for this application development.
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Table 2. Computation and memory requirement

2y IS Al xkar
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| LPC & LSP 578 ; 596 0.8
g 744 1080 2130 25.6
57 155 611 0.8
71€} 380 1076 0.6
FHA 2193 4413 278
B o] (9] 5) 3149
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Table 3. Performance of the implemented coder
T g Ay
1.5 5} 2o Ay
$41 10.97 dB 11.27 dB
w2 11.16 dB 11,08 dB
o 41 10.88 dB 10.96 dB
o 42 11.14 dB 11.37 dB
Hat 11.04 dB 11.17 dB
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Table 4. Result of the block floating-point method
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