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Pitch Detection Based on Compressed Sensing Sequence

CAO Yang

(College of Telecommunication & Information Engineering, Nanjing University of Posts and

Telecommunications , Nanjing 210003, China )

Abstract ; Voiced/unvoiced decision and pitch detection technique is an important part of speech signal
processing. Based on the observation sequence of compressed sensing( CS) ,a method to detect the pitch is
proposed in this paper,and the caculation amount is greatly reduced . Firstly, the characteristics of obser-
vation sequences under different measurement matrixs are analyzed,and row echelon matrix is selected as
the measurement matrix. Then wavelet decomposition with the observation sequence is performed and low
frequency coefficients of the result is used for pitch extraction through autocorrelation method. Simulation
and analysis show that compared with traditional autocorrelation method, the pitch detection accuracy of
this method is almost the same as that of the traditional method, and it runs well when the speech is inter-
fused with Gaussian white noise, but the calculation amount is just about 1/16 of that of the traditional
method.

Key words : speech signal processing;pitch period ; compressed sensing( CS) ;non-reconstruction ; autocor-
relation function ;wavelet decomposition
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Fig. 1 Compressed sensing sequence under row echelon

BE
<

matrix and Gaussian random matrix

2.2 INETHR

HE SR — PR PR S 5, Sk (6] Ui
JRARTE AR5 5 A MRS I 38 2o e B3 1 /N
A RURE AT LA TR 2 5 e s A 50 o0 B /NS
e (0 ER AT 2R BONT 1 2 T 15 5 AR 43 £ (7 K
AT RE ), /N AR e 1 i A R O N 1 Y
TRy B MR

FEEF ARG S, 1 AT LLE iS55 0
WF AR B T IR A5 5 1 K 3 B, BRG] LA
5 ORI P 51 3447 /NI 4 i, o AR BT 2R 3t B
EIEECN
2.3 FmEYEN

T8 T W 7 1) 28 /N 3 i i HG R 0 5 il
WICFFAE — 8 1Y 22 7, P Y BB 5 0 A 2 244 rh 7
AT A3, TR o i e o0 A b3 &) BRI T A
N/ N B RE B R/ M AT B HE N AR TE .
ety o S0 S0 A A E 0 Al /N R A
BE—AFINSEUE , 5 AW F 5 0 5 B % R A
FEZAFNSE, BRI AR B e R s
EER R PV VSR o G N Ak O | R W e
G = i st 2 I O3 N O At e i e
LE, R T RE R K, O R T RE R,
AR m e R L

E
L= j-ﬁ-ll <6)

2 F
HHEZWIR R R ZCR,#5 ¢ KT HEATTHRE




EORKE

BT TR LI P 81 T 5 5 e 4 R

5510

TH1 H ZCR /NFIEATTBRAE TH2 , WA SRy i2 it Ay 3t
T A VE E W, TH th R SRS A S
WOk 1, TH2 WOZ B 25 Wit ZE 32 0 vl
2.4 EEEABHKN

A5 i FH %) S5 J A 0 B3 Ry e s A G
PRAEE , HoE LH

RM}:ZxMMMAk) (7)
o N CHIE SR T e Ay i g A B Bt
(7) WA {5 B 1A G o A W (55 0 1 2 T3]
HhiEr R e L B P (B e R =g U i P O BT
B B SR 7= A — S s ), DA A K s i) T
PRIBUEL T R e 2R, 1 MRl R AT /NI 40 i
Jai BRI INGE 2R B8R O S i S S T LR
TN S

R(K) = 2w(n)w(n+k) (8)

O w0 n) /N T AR U 2 B 5
W R RSN R RSB T ROK) HAR T

%ﬁ@%ﬁ%dDW%MM$Wﬁ§%%ﬂMO%
U (1 1 030 2 0 e LI 9 1 SR, B
m%@ﬁ%ﬁﬁﬁ%%ﬁo

BT LR A SCEAR B BRI

(1) FME B 55 0 W, ARSI R R 16 kHz, B
it 320 ANAE AL, HEAT A8 IR R AR LA -, 75 31 g it
4L 7 371

(2) H dbl /N X U0 3 51 24T i (=2 ) Sk
N G i

(3) T B 0, T A e A S e
HERZCR, = (6) 158 ¢,i>TH1 H. ZCR<TH2 M|
IR E 0 R I

(4) XHE BT, B8 R R 0, % i i iy =X
(8) BT R(K) A5 R (K) FH 40 9 U8 {F [a] ()
FEES o, WHZ i i J2 2 R R 27rd

3 XBFESERS W

T T — B B R A R AR SO iR A T
S R A

MGG =2, A (E S IR ST R
K2 &3 & 4 5518 EME L (SNR) S5 dB L0 dB &
-5 dBHF RS AL A

g
<
<

pitch period/Hz
=
<

10 20 30 40 50 60 7

=]

0 0
frame
(a)BF
N
5300
B 200} ]
5
E100} ]
Q
& 010 20 30 40 50 60 70
frame
(b)Z&m=

B2 r=2 SNR=5 dB I3 42 i k5 5
Fig.2 Male and female pitch tracks under r=2,SNR=5 dB
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Fig. 3 Male and female pitch tracks under r=2 ,SNR=0 dB
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Table 1 The correct rate to detect using traditional and
proposed method under different SNR with r=2

EE/ (% )
SNR/dB L5 [ Se T
0 98.47 92.30
5 87.50 80.77
0 98. 81 92.47
-5 88.52 80.79
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