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Abstract: Birds are an important member of the ecosystem and the diversity of bird species has a self-evident effect on
the ecological environment. Therefore, it is of great practical significance to protection of birds by identifying them
through the sound of bird calls. In this paper, the bird sound signal is segmented by double-gate detection method of
double parameters and used to find the specific frame of the sound starting point and ending point. A total of 5
features such as the short-term energy and short-term average amplitude in each segment of bird sound signal and the
average value, contrast, and entropy in the short-time spectrogram are extracted, and then the support vector machine
(SVM) with optimized parameters is used for birds species classification. The results show that compared with the
ordinary support vector machine, the classification accuracy based on the support vector machine optimized by chaos
cloud particle swarm optimization (CCPSO) is greatly improved. This method can effectively identify the birds and
achieves the purposes of bird species protection, scientific research and ecosystem management.

Key words: bird recognition; syllable segmentation; time frequency feature extraction; support vector machine (SVM);
chaos cloud particle swarm optimization (CCPSO)
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Fig.1 Flow chart of bird sound recognition
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Fig.2 Endpoint detection of Northern Flicker call
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of Northern Flicker Call

=1

i

=

H
—_— O
(=1%1=1V T

60

@(40-
=l

0

0 2 4 6 8 10 12 14
it [8]/s
IS5 AL 5 U P R ISP 2 i
Fig.5 The short-term average amplitude map of Northern
Flicker call

F~F- 7 A, SR B A 5 e A A A R, i vk
TR HIE 5 e U ) -4,
1.3 BEESEmcE
1.3.1 B

T ] A S T AT A T, REALRRR N
BFTE], DNARFR AR o AR 2K BEAE /M 2 R
i 2] 580R E SR EE EY, 55N KER,
&7 55 2K B

SEECAE AN E Y S s, R 3~8 s i I E
T, gk R aniE 6 fir

=)
(=]
D% % Z/(dB-Hz")

.0 35 40 45 50 55 6.0 65 7.0 7.5 8.0
I 8] /s

Blo AL S i ik ]

Fig.6 The spectrogram of Northern Flicker call
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Table 1 Segmented numbers of bird call for 11 bird species
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U7 BT AT BIBE LR AR 2 RIREH PR R 6
iE
43 MFCC 5 SVMhEIR FRESHMIL. REK

B FEHLFRAE

ARSONE 11 AP 2 PR UL Mel (813 R %5, 01531
BT RAE, B3, RA+HrE X

#£3 SVMAHRBERRHEN

Table 3 Confusion matrix of SVM classification results
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9 1 0 0 1 0 0 6 0 18 0 0
2510 8 6 0 0 3 1 4 1 5 0 0
1M1 0 0 0 1 7 0 0 0 3 0 13
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Table 5 Confusion matrix of SVM optimized classification
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Table 7 Confusion matrix of SVM optimized classification

results results under MFCC features
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bined with classification methods
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