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The Design of Chorus DSP Chip Using Psychoacoustic Model
and SOLA Algorithm
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ABSTRACT

This rescarch deals with the implementation procedures of a chorus processing DSP for karaoke system. It is necessary to
compress the chorus data to store as many choruses as we can. We apply MPEG-1 audio algorithm to compress the
chorus data. And the chorus system must be accompanied with the karaoke that can change the key and the tempo. So
the chorus DSP must be able to change the key and tempo of the chorus data. We apply SOLA (Synchronized Ovetlap
and Add) to do it. We designed the chorus DSP that can compress the chorus, change the key and tempo. And we
verified the chorus DSP logic using FPGA. The used FPGA are two FLEX10K100s made by ALTERA. Finally we make

the ASIC chip of chorus DSP and verify its operation.
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H 1, ASIC 84 AFF
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o3 17, 39 &9 A4
Fig. 17. Output waveform of chip.

2y 187 28 19¢1 A& olgdl ) 2AYE
A7s UAd 242 FE2 Fe #3E veldn ¢k
a3 18¢ B 27Yy Ho zHA YolHZE 159
AE HolB Zm Ak 2 19= 27 209 AE HYe
Azt Foll YPstd -12% BY 2AU) AA U=



18

Zolg 13322 AN 238 yshin ok A
#89] 2L a2 FA%R Yo ARE Wgo)
dojgd AL & & Uck FRAL Holo dHME 52
&3 ol B 2741943 @ AL & F AU TER
= ARE 28 200 Jehizn e $F A
daughter B.Sell A3t o] F 2 DSPolT).

Tek Single sgquso S/s
|

R CHT OO VA M2 60s TR 7 2.6V 13 May 1999
17:11:49

oo
oq
<g

2zt 18. By 2A9Y A9 s By

Fig. 18 Chorus waveform before time-scaling.

Tek S8 Single S('aq+250 S/s
-
T T

14
prei
ww
oa

ne

YR ERT 00 VAT M 260 S TR 728V 13 May 1990
v 17:03:15

2% 19 -12% Bl 2AY ¥ 22> 89
Fig. 19 Time-scaled chorus waveform.

33 20. 2e2)A DSPE 24% grle ¥
Fig. 20. Audio board using chorus DSP.

HREPRELE B9 RIRQ000)

V. 3@ &

MIDIZet® 7]7F 9o sle &4 dHolg & :ex
dioJe} g Al Aladgd YoM S diolE el <&
ofu} 7], WX WP ANNoZ AR Y v)ee s
Fasict 2oy ¥A $E® MPEG 2ujey MP3(
MPEG 2t]le A23)%59 #adME ulolejgEd B
2re sgislo] QX9 £ dAdAst 2o dHole ¢&a}
7], B2 7PAg FA Mz 9@ 5 Q& DSP 3o
U SR8 Poler] YERY gy 8 &RdME
olg|g BAIE A5yl i MPEG 2vle AlF13 7],
A 7hde] sHsE FPGAS THE 1 ol FEsinen
ey Foz AR BY Frole Boh &80
Ee MP3st 7], JJX 7o 75 dmeFolu @Y
el Mgx dsgsitn ddEy B gEde 7,
dE A el meEE AEE ¢ IUE A7g I
87} vk gegch g dAcdE AR R 8
o e Agstn e AT FGeliMe dFd PYPd
SOLA @1eE3S 24353 o|& C dolE o}$3a] A
Folgen € Z22a3Pe vigon 27 7§ 9 FPGA
22 g9 9rld AR¥ FPGAZ = ALTERA
A}e] FLEXI0K100 5 B Algsigion HE: A9
ye AE e 5T 64 A FEn FR] FHes
16.9344MHz 2 A5tk COMPASS toolg o] &3]
0.8ym gate-array library & o] §-3l] A EQon] A28
d HEAAM FAHoz B, 7, U wEE 74
& g 5 .

ZnEH

1. Y. F. Dehery, et al. *A MUSICAM source codec for
digntal audio broadcasting and storage,” Proc. 1CASSP pp.
3605-3608, 1991.

2. Davis Pan, A Tutorial on MPEG/Audio Compress,” 1EEE
Muiltimedia, pp. 60-74, Aug. 1995.

3. Karlheinz brandenburg and Gerhard stoll, “ISO-MPEG-1
Audio: A generic Standard for Coding of High-Quality
Digital Audio,” J. Audio Eng. Soc. Vol. 42, No. 10, pp.
780-792, Oci. 1994,

4. Yves-francois dehery, “Musicain source coding,” AES 10th
intemational conference, pp. 7t-79.

5. ol F, “Hol Y RE o &3 &< b AtE W
B, B AxFEG HAleg, 1997

6. Salim Roucos and Alexander M. Wilgus “High Quality
Time-Scale Modification for Speech,” IEEE, Aug. 1985,

7. M. R. Portoff, “Time-scale modification of speech based
on short-time Fourier analysis.” IEEE Trans. Acoustic.,
Speech, Signal Processing, vol. ASSP-29, no.3, pp. 374-390,
Jun. 1981.

8. Doaniet W. Griffin and Jae S. Lim, senior member, IEEE,
“Signal Estimation from Modified Short-Time Fourier
Transform,” IEEE Transaction on Acoustics, Speech, and
Signal Processing, vol. ASSP-32, no. 2, April, 1984.



42 ¥2ds SOLA dnelFd o8 A= 3 44

9. ¥, “MPEG Audio 2357)¢] 3 Q3" 23 AP
&t JAb=E, 1997,

10. Curtis Roads, “The Computer Music Tutorial”,

1. FE2, FUE, JFFd, G324, 202 4& WiE A3
ARRERY  Alawle]l AL FFRYAY, A17R A3
3.,pp.27-36, Mar. 1998.

12. 28, R4, BE A4S, 394, /dlE), “FPGAR
o] §% MPEG-2 gvie H53r|e 74, {383
A7|L8 934k, pp. 107-111, Oct. Apr. 1995.

13, $3%, 343%, Fu9, “delad oo B8 uhe
'Y, 55988 SR Rg=gy, As A 1),
pp. 177-182, Jul. 1997,

AZl B Z(Tae hoon Kim) 197253 49 2594
1995\ 24 : st AR-FeE
(ZEAD
19979 29 : 2Adstw AxEgst
(FEAD
19979 28 ~¥{A: FAqEde Ax)
7 iy ey,
AFE 2 FEFNA
T4 A7

¥ FUPEE:AEE & 2 B4, DSP 44

B e <4

A"t F M{Ju sung Park)
Fgw 4438 fagy
A AN A 17 A3 3 F=

19



