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A Modified AMDF Pitch Detection Algorithm Based on EMD

Zong Yuan,Zeng Yumin,Sun Yongxi,Zheng Rui
(School of Physics and Technology , Nanjing Normal University, Nanjing 210023 , China)

Abstract : This paper presents a modified Average Magnitude Difference Function( AMDF') algorithm based on Empirical
Mode Decomposition( EMD) for pitch detection. Firstly, AMDF of the voiced speech frame is computed. Then AMDF is
decomposed into a residue component and a finite set of band-limited signals termed as Intrinsic Mode Functions( IMFs)
by using EMD. A modified AMDF called EMDAMDF is reconstructed by all IMFs. Finally, the true pitch can be detected
from EMDAMDEF. The simulated results show that the performance of the proposed algorithm is much better than that of
the conventional AMDF and CAMDF as the falling trend is eliminated effectively.

Key words: pitch, average magnitude difference function( AMDF) , empirical mode decomposition( EMD) ,intrinsic mode
functions (IMFs)
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Fig.1 The decomposition of AMDF by using EMD Fig.2 AMDF,CAMDF and EMDAMDF of a voiced frame
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Fig.3 A pitch detection algorithm based on EMDAMDF




o5 URLAF HET EMD f) AMDF S5 5 A6 0 ok ik 3

3 DiETE

SR PR 5 S A T — 24 WA 5 T B LB T (R A, VT O RBE R
11025 Hz SRAEREIE ) 16 bits. K7 AWMU BEH 40 ms, WIES g 20 ms. €] 4 4 40 5f il AMDF
CAMDF A SCH R IR B SE T B R 25

500
400 - (a)AMDF -

300 - b
200 - b
100 -

500

’

o
400 - (b)CAMDF -
300 - b

200 -

Pitch/Hz

100 -

@ a TRy,
S b e T Vi n T

400 |- (c)EMDAMDF -
300 R

200 - b
100

Frame Index/

E4 AMDF CAMDF EMDAMDF #ill—EiESHES
Fig.4 Pitch detection of a speech signal by AMDF, CAMDF and EMDAMDF
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Table 1 Comparison of three algorithms at different SNR( The results are on Female)

Clean 10 dB 5 dB 0 dB -5 dB -10 dB

AMDF 22.66 34.23 45.00 57.22 71.85 84.65

F1 CAMDF 9.34 11.82 14.50 20.77 31.42 49.97
EMDAMDF 6.07 7.71 10.25 11.43 16.53 27.89

AMDF 11.93 27.61 40.12 60. 04 76.34 88.85

F2 CAMDF 5.73 8.78 12.46 17.67 29.39 47.58
EMDAMDF 3.84 6.15 8.73 11.87 17.98 33.07

AMDF 13.11 24.11 35.96 50.93 69.34 82.65

F3 CAMDF 7.75 11.26 14.24 17.88 28.34 47.48
EMDAMDF 4.63 6.56 9.47 11.58 17.88 27.02
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Table 2 Comparison of three algorithms at different SNR( The results are on Male)

Clean 10dB 5dB 0dB -5 dB -10 dB

AMDF 9.92 19.51 29.02 42.36 59.00 75.29

M2 CAMDF 7.32 10. 06 11.29 17.11 30.87 55.37
EMDAMDF 2.81 4.31 5.82 9.38 14.58 30.11

AMDF 21.31 23.15 26.91 33.62 45.81 60.22

M3 CAMDF 22.04 25.43 26.79 31.47 42.00 58.68
EMDAMDF 9.10 10.04 11.76 15.76 25.49 41.63

AMDF 19.51 26.85 33.75 44.66 59.44 74.12

M4 CAMDF 17.87 19.65 23.23 30.66 43.46 59.92
EMDAMDF 8.35 9.75 13.09 19.36 33.46 51.47
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Fig.5 Average performance of three methods at low SNRs
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