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ABSTRACT

The goal of this research is the real-time implementation of MPEG-1 Layer [l audio decoder using the
fixed-point digital signal processor of TMS320C6201. The main job for this work is twofold: one is to convert
floating-point operation in the decoder into fixed-point operation while maintaining the high resolution, and the
other is to optimize the program to make it run in real-time with memory size as small as possible. We,
especially, devote much time to the descaling module in the decoder for conversion of floating-point operation
into fixed-point operation with high accuracy. The inverse modified cosine transform(IMDCT) and synthesis
polyphase filter bank modules are optimized in order to reduce the amount of computation and memory size.
After the optimization process, in this paper, the implemented decoder uses about 26% of maximum computation
capacity of TMS320C6201. The program memory, data ROM, data RAM used in the decoder are about 6.77
kWords, 3.13 kWords and 9.94 kWords, respectively. Comparing the PCM output of fixed-point computation with
that of floating-point computation, we achieve the signal-to-noise ratio of more than 60 dB. A real-time operation
is demonstrated on the PC using the sound I/O and host communication functions in the EVM board.
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Bank$] A%o] A 2r]e tizre] Xye ¢
T g F83P) el F 2El Hax vlazay
Hgkl ® 48 29 v]=r] Ad w4 tl=En C
2} Aol o ol AA=HURE & 57T siek

# 5% t]Hr CZ single Adel nIEAEFY A,

¥ 4. 13 IMDCTS} Synthesis Polyphase Filter Bank <=3 |3} [cycles]

Tz A tlze B tay ¢ tlxd C
clock(msec) clock(msec) clock( usec) /E3e A
66,491,880.4 776,269.3 32,908.0
Avg. (332) (3.88) (164.54) 005 %
67,107,111 776,345 32,908
IMDCT Max (336) (3.88) (164.54) 0.05 %
. 65,524,679 776,262 32,908
Min. (328) (3.88) (164.54) 0.05 %
148,802,948.0 3.885,735.8 1927635
Synthesis Avg. (744) (14.43) (963.82) 0.13 %
. 149,311,662 2,886,026 192,826
Polyplg?nekFﬂter Max (747) (14.43) (964.13) 0.13 %
i 146,747,610 2,885,707 192,763 oD %
: 734) (14.43) (963.82) :
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X 5. ZHF 8 A2 Bl [oycles]

H]EAEQ A H]E}-E?d B u]E)-.Eg C

(msec) (msec) (msec)

Average 679,861.2 733,619.8 1,255,087
2 (3.40) (3.67) 6.28)

Maximum 819,268 835,045 1,257,393
(4.10) (4.18) (6.29)

Minimum 593,794 648,401 1,235,316
2.97) 3.24) (6.18)

B2} 2Hldle Ad]] w|EAEY Co] diskd {1
zZegg Malshod d8F Aleld o} old] 3
gake A7hE vEhliar gk Hol sampling rate
]l 48 kHzollA] & Z#|4]9] A)Zh& 24 msece]:
vz d4bel ZHele AI7R- #Hul 629 mseco]®
2 3 =HY 48 d4skd TMS320C6201 DSP
7b R 4 qle Ad Qakwke) 2621%¢0] G
ek

V. 23 &

E =FollaE TMS320C6201 EVM R=ojjad Al
Azker Fatshe 34443 MPEG-1 Layer III
2r]e vlmeig FEsglch ISOECHA #1153t
L BEaga] ¢ x4 TMS320C06201 DSP
oAl FABIEE 3L, Q4 TEoagoew W
ek AAL Fahe 8l HAs 2kl $9)
silek 2eln B8 BAlE el HiEAEYS
F2EFHE WNEE FH9or DMAE o83
AREEE FHIOEZH CPUS ¥d& SodA ¢
35 A 2HsEE slgch H ey daks
sl PC 22 a9le] HFE &9 PCMgkst 74
o aALgd dake] AF &% PCMEe wlas)
o] 60 dB o|Ate] & SNRE 7|3lE $sido s
A 2R Ak AEAAE Y. 1w
2rie vizmeel dilest slme 21E Fol7)
#3le IMDCT =2%3} Synthesis Polyphase Filter
Bank =& Fo $HHo= Hzs}l dwalsg A
431 7z TMS320C6201 DSP7F 5-31% 4 gl
ol dAleke] 2621%%E0 8 $83] AAter F
A13he Falasct

g R

[11 T. Painter, A. Spanial, “A Review of

Algorithms for Perceptual Coding of Digital
Audio Signals,” IEEE 13th International
Conference on Digital Signal Processing
Proceedings, DSP 97, Vol. 1, pp. 179 - 208,
1997

[2] P. Noll, “MPEG Digital Audio Coding,” IEEE
Signal Processing Magazine, Sep., 1997

[31 D. Pan, “A Tutorial on MPEG/Audio
Compression,” [EEE Trans. on multimedia,
Vol. 2, No. 2, pp. 60-74, 1995

[4] S. Shlien, “Guide to MPEG-1 Audio Standard,”
IEEE Trans. on Broadcasting, Vol. 40, No, 4,
pp. 206 - 218, 1994

[5]1 ISOMIEC 11172-3 “Information techmology -
Coding of moving pictures aml associated
audio for digital storage media at up to about
1.5 Mbit/s - Part 3 : Audio,” First edition, 1993

[6] I. Princen, A. Bradley, “Analysis/ Synthesis
Filterbank Design Based on Time Domain
Aliasing Cancellation,” IEEE Trans. on Acoust.
Speech, and Signal Processing, Vol. ASSP-34,
pp. 1153-1161, 1986

[7] Texas Instruments, TMS320C6201 : Fixed
Point Digital Signal Processor

[8] Texas Instruemtns, TMS320C6201 CPU and
Instruction Set Reference Guide

[9] Texas Instruments, TMS320C6201/ C6701
Evaluation Module Technical Reference Guide

(10] A2Y, AdE ALM, o2 olF%
“MPEG-1 A& III oc]e. B33lrie) VLSI A
Ay A 128 JBAYESEH, pp.
847-850, 1999

[11] http://fwww.iro.umontreal.ca/~boyerf /IMDCT/

f12] Byecong Gi Lee, “A New Algorithm to
Compute the Discrete Cosine Transform,”
IEEE Trans. on Acoust, Speech and Signal
Processing, Vol. ASSP-32, No. 6, pp. 1243 -
1245, 1984

[13] Texas Instruments, TMS320C62xx Program-
mer's Guide, 1997

[14] Texas Instruments, TMS320C6000 Assembly
Language Tools User's Guide

1467

www.dbpia.co.kr



A e =E2] °00-8 Vol.25 No.8B

# & “4(Hong-seok Kwon)

1997 24 : Ry
AAeE &4

1999+ 24 : A¥elw
AR A4}

1999 39~ : ¥tz
A geta whalekA

<FHA Fop RAAIA, A" AEAE,
Lore 39 &

2l Al Z(Si-ho Kim)

' 1998 290 : A aw
kgt 24
1998 3% ~&A) : A8tz

Arlga Ak

<Ry Pob ABH, CAE B4, orle 25

i 71 A(Keun-sung Bae)

19773 29 : Algrhskm
A 24

1979 24 : YA
A WAAEeks A

1989v3 54 : University of
Florida -F&ha}

1979 39~ : AR A M| Peky
<F Bob 24 2 4, tAlY AsAe,
UAE A e ¥E3, dolusl o)

-

1468

www.dbpia.co.kr



