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Abstract

In this paper, the peak finding algorithms corresponding to the Autocorrelation Function (ACF),

which are widely exploited for detecting the pitch of voiced signal, are proposed.

According to various researchers, it

is well known fact that the estimation of fundamental

frequency (FO) in speech signal is not only very important task but quite difficult mission. The

proposed algorithms, presented in this paper, are implemented by using many characteristics — such

as monotonic increasing function — of ACF function. Thus, the proposed algorithms may be able to

estimate both reliable and correct the fundamental frequency as long as the autocorrelation function

of speech signal is accurate. Since the proposed algorithms may reduce the computational complexity

it can be applied to the real-time processing.

The speech data, is composed of Korean emotion expressed words, is used for evaluation of their

performance. The pitches are measured to compare the performance of proposed algorithms.

» Keyword: peak finding algorithms, autocorrelation function, fundamental frequency (FO), monotonic
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Fig. 3. Autocorrelated speech signal
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2. Peak Finding Algorithms for ACF

2.1 Three Samples’ Conventional Method with
Certain Threshold

a4 GA Ak A4S “o}’ o hamming windowingS
S 480 AEE9 autocorrealtion function®]t}. kel Al Ag
330l ACFE RS 71522 evend7t =W R(0)o] #
digteltt. o] Hgaks TR o= AE dAT A AR
(time delay) 7} R(m)9] #to] “3th& 2l (relatively) peaks
o] ot} o] peakE Abol9] AT E £4 Alse] 9A] F
7] (pitch period)g} gt}

ANSE I Ao s e e Aarsks o & 3719
ME, 2, 2, 0,5 Hlste] 7R AEe] o o] ME
Hoh 2A5E 3l o] peakd} Tt F, 2
7F HE BE 2, & peak®® B J3taL o] & 3= Flojtt o] €]
AL flel A Ard sk MatLab®] 3 “findpeaks” €1d5S
o]-g-3hd Hr}.

e e el |
| | | |

|
1 1 1 H 1 H 1
-200 -100 0 100 200 300 400

-0.6

Fig. 4. Autocorrelation function for voiced
signal "ol of a male speaker

S I8 5ol B HE A
% —TLGL 4= A+ #4421 (dominant)
5719 peaksol Yol = Ads] Bl peaksEo] FA] Hol gk
o] o] <arg]Eol A } 8k MatLab9| “findpeaks” =7} 3
e WEEZ9] PAE WEslE BE peaksES 3 H7) o
wolth, aElA, BAE 54 4lse ACFE T34 peaksE
Abele] AR o] Aze] IAE b 1 LAt A "ok
AL 2 &9 o] BAE sjdske 3 kX hEe

F AARK(threshold) & = ASR, BES U9 A ]
2 3AY EL Alse] BAA 5*3 d

], HAF standard deviation, & & o|5¢ %3 - & A}

gk,

&
o mi
S
dlo
o,
2
fol
lo
_\L

4%

o7

fto



134

Journal of The Korea Society of Computer and Information

Fig. 5. All peaks of ACF
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