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Taking Beijing Cuihu National Urban Wetland Park as an Example

1.2 ) 3 =3 2 1 v 1*
F—F" B 5 X W ®w F NEH LEh
WANG Yiyu'” XIA Fang’ LIU Song’ PENG Tao’ GUO Huimin' JIAN Haifang'’

(LA EREABEE PARTARAT, dbat 1000835 2 WARIMERAY IS TR E2BE, YR 2503585 3 LatiiifEiE X Al
HPA S AP S G, IR 100094 )

(1. Institute of Semiconductors, Chinese Academy of Sciences, Beijing, China, 100083; 2. School of Physics and Electronics, Shandong
Normal University, Jinan, Shandong, China, 250358; 3. Haidian District Wetland and Wildlife Conservation and Management Center,
Beijing, China, 100094 )

wmE

SRS REMERAY, TETAGESRGORE T IR AR T ZALAER, PRI 2 i 9 A )
X R AS TS AL Y 2R B, AR SR TR BHFE R A1, IR EER
WERPERIT R R BRI, 3R AP TIRE 2  S 2R H R TR R S, e atR
WIEZSR AR A P TR RE, LIS IE RGEAPERERMERITE . X RGE e L &5 S A Br i
XTSRRI E A T TR B, SRR e AR 22 A I SR IR IR AE A 52028, MTTSE BN F A
FEIEEYAMERR A, TERGLSTHIN, MRS 2 R BT 200 044 4%, HU)
HEARIL ) 93%, REAGRMIIBEFAE S H16RE 5280, Hrb, JETEE NRE RIS LA 6Fh, 43
BPERRRG, WE, 200058, HOUR/NG, daig . B s Je TALat i A i A sl dtat 22/, 73
DR, BOE, SRR, SRRESE, IR SR B RN 2 SR T S M RMKUCR A (26%),
TOHE (16%), B (13%), Fk (11%), Eilf5E8 (8%). SLEAPREM, KARGLI X LA THA
IRAEFIINT, WERS T SRMEMARCR, ARG E BRI, AZST AR LU ST Rp 2
BT A

KA

FWIE G 5 BRI 5 GO 5 B2 E N 5 SRR ; dtat

Abstract

Birds are an important part of the ecosystem and play an indispensable role in assessing the state of the ecosystem, so the survey
and monitoring of birds are crucial for protecting the ecosystem and preserving biodiversity. Traditional means of bird monitor-
ing consume a lot of workforce and resources, and the accuracy and reliability of the results could be improved. To address this
problem, a deep learning-based bird sound data analysis and recognition system is proposed, and an application demonstration
is carried out in the Cuihu National Urban Wetland Park in Beijing to verify the performance and accuracy of the system. Using
traditional sound signal processing methods, the system first preprocesses the audio captured by the front-end pickups. Then,
it extracts audio features and classifies them using residual neural networks to achieve automatic identification of the species’
information contained in the target sounds. During the system’s operation, 200 044 effective bird sound clips were successfully
monitored, and its recognition accuracy reached 93%. The system identified a total of 52 species of wild birds in 9 orders and
16 families, among which there are 6 species of national class II wildlife under key protection, namely, Cygnus cygnus, Anser
cygnoides, Otus sunia, Athene noctua, Luscinia svecica, and Falco peregrinus; and a total of 22 species of Beijing’s key wild-
life under key protection, namely, Ardea cinerea, Nycticorax nycticorax, Phalacrocorax carbo, and Anas platyrhynchos, etc.
The system was able to automatically identify the species of wild birds in 9 orders and 16 families. The top 5 species with a
higher relative plurality in the monitored audio clips are Ardea cinerea (26%), Anser cygnoides (16%), Nycticorax nycticorax
(13%), Pycnonotus sinensis (11%), and Phalacrocorax carbo (8%), in that order. The experimental results show that the system
achieves automatic collection and analysis of bird sounds, significantly improves the efficiency of bird monitoring, and provides
strong support for the rational planning of landscape gardens, the retention of ecological nodes, and the enhancement of land-
scape sustainability.
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Tab. 3 Comparison between ResNet50 and existing algorithms
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VGGI19 144 92.2
ResNet50 25.5 93
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