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Abstract

The economical detection of dual-tone multifrequency(DTMF) signals is a important when
developing cost-effective telecommunication equipment. This paper propose that the modified
M-channel Goertzel algorithm can reduces the real-time processing and memory waste. By using
this M. G. algorithm, it will compare and evaluate to the performance of the digital DTMF

receivers using the G, A.
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Table 1. Coefficients comparison.
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Table 2. The results of the M.G. performance
analysis with the 102 data number.

. keypad number
o T
1 4 7 *
power{dB) 18791 | 20.170 | 19.757 | 18.649
twist (dB) -7.874 -7.882 -6.631 -5.472
SNR(dB) 12.148 3.486 4.121 8.492

¥ 3. £10 Hz S35 HolE 71 M.G. 9] AsEY
Az

Table 3. The results of the M.G. performance
analysis with +10 Hz frequency deviation.

keypad number

4 %
1 4 7 *
power (dB) 20.16 | 19.738 | 18.715 | 15.612
twist (dB) -8.40 | -7.34 6.32 | -1.633
SNR(dB) 3.61 4.612 9.419 3.959

A|Aehz -35dB B +10Hz9] Fab HejoflA =7]0)
3 GAX= & 304 FEaE B2 oF 10dBE A3
g}, _

4, Adde] 7B} & Avlet 71 & A7) A)o)
twist7} 4dB~8dB A}o|7} Elof st ¥ 29 & 304
ol £21& B F W&

A, #Hokel 29 SNR7} 15dBolal, -26dB g &
L FAHEE e 2 2ed, 234 A9 ol
A 7V F3EHoz AL go|l =% 3.5dBolyoltt. w
A Bt s aA B39 dARE 3.5dB=
B F29 F3NA % o] 248 BT Esi),

opREte 2 £l FEEQ JduxlE ad esis
2nd harmonic 9l =)8} vBl@sh=d], A4 o]AS 18
317 gholle FE& 25 H 7171 st waka o714
e8] ¥k,

Ng E

Fa17) g2l Extupgo] Wk Aako] olu) v
=8 ol A3E A9, 7129 G.A KT} B =0 ]
o5k M.G. 2 o|€% 7% ROMUolA x)ate o=
g AsFe A3 NS, gad vre sns
29 & Atk A 3ol mE A7 A EAE 2
3140k, DTMF 239 AAAQ A&o] EA4n]¢] 7}
28 AW & 5 Y= 28 227 Huz A Eyol

118 BFISeRxs

£29% B#H £ 11 % 71

Ay AFAE 9o M.G.& G.A BT 958
S 714& Bt do 2 MFC Al&7Zo= M.
G.& ol83ld 415 HE 82 U2 F#Us AL
2 7|iska, 712 PBRB 8 g o]Ado 2 Adsg
= rhsslelel g}

oX
rors

o

2 £ X K

(1] Jackson L. B., J. F. Kaiser and H. S,
Mcdonald, “An approach to the implemen-
tation of digital filters”, IEEE Trans. Audio
Electroaco-ust., vol. Au-16, pp. 413-421, Sept.
1968

[2] Alles H. G., J. H. Coden, W. C, Fisher and
H. S. McDonald, “Digital signal processing in
telephone switching”™, in Proc, Int. Conf.
Commun., pp. 18, E. 1-2, 1974.

[3] Boddle K. J., N. Sachs and J. Tow, “Re-
ceiver for touch-tone service”, BSTJ, vol. 60,
no. 7, pp. 1573-1583, Sep. 1981.

[4] Tow J. and N. Sachs, “A DSP implemen-
tation of digigtal tone receiver”, IEEE Trans.
Commun. Electron., 1981.

{5] Braun F. G., “Nonrecursive digital filters for
detecting multifrequency code signalings”,
IEEE Trans. Acoust. Speech Signal Proce-ssing,
vol. ASSP-23, pp. 250-256. June. 1975.

[6] Agarwal A. C., R. Sudhakar and B. P.
Agrawal, “Multiplierless implementation of
MF /DTMF receiver”, IEEE Trans. Commun.,
vol COM-32, no. 7, Jul. 1984.

[7] #2359 39, “uPD 77208 ©]€3% 32 sjdg
MFC OAlE 41719 AlEg o)l 2 4% H7),
F718t8] =84, vol. 35, no. 2, pp. 47-54, 1986
d2¢

[8] Koval A. and G. Gara, “Digital MF receiver
using discrete fourier transform”, IEEE Trans.
Commun., vol, COM-21, no.12, pp. 1331-1335,
Dec. 1973.

(9] Proutfoot A. D,
tone detector”, Electron. Lett., vol.
524-525, Oct., 1972.

{10] Niwa K. and M. Sato, “Multifrequency re-
ceiver for push button signalling using digital

“Simple multifrequency
8, DpD.

processing techniques”, in Proc. Int. Conf.

(1017)



72

Commun., pp. 18F. 1-5, 1974.
(11] Callahan A. J., JR., “Integrated DTMF re-

MGE ©] 83 DTMF A3 38& ¢35 Algdold ¢ 4537t

FEH

ceiver using the WE DSP32 digital signal
processor application note”, June. 1988.

ceiver”, IEEE Trans, Commun., vol. COM-27, [14] Smith G. L., “Dual-tone multifrequency re-
no. 2, Feb. 1979. ceiver using the WE DSP16 digital signal
{12] Gay S. L., J. Hartung and G. L. Smith, processor application note”, June. 1989.
“Algorithms for multichannel DTMF detec- [15] &3 9] 59, “TDX-10 AEFH] FRBEF Al=
tion for the WE DSP32 family”, Proc. of ® g, AxgEkslR] A 59, Al 1%, vol. 5,
ICASSP, Glascow Scotland, May. 1989. no. 1, 1991 12€4
[13] Smith G. L., “Dual-tone multifrequency re-
xE E 8
F & & (EgR) #* B # (EgR)

19604F 48 3H 4. 19844 Sreh sl
@ AAFE 22D, 1986
% gdistm ety WAEE
2 (B, A BPishn
Wt AT whaE. 1989% 9
A g ~ad s Rstn A3t

ob= UAE Az A, i A&

y © &

(1018)

1934% 68 14H%. 19574 A% o) A71889
kAl 19604 MIT tighel 19704 Univ. of
Hawaii 414}, 19754 2/ $rdoijst i F8hbA}l 1975
#£~76% Tech. Univ & Denmark 21, 1967
£ ~8A) o) Fo AT wSE, 19914 ~924F NI
Az a5 374, FuA BEops 294 o, HEA

Tz, YAE AeHse.

.
st



