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Birds velocity and trajectory measurement method for
birds ingestion test based on deep learning

HOU Bo', WU Linghao®", GUO Daoyong?, XIAO Zhifei’

(1. Unit 93147 of Chinese People’s Liberation Army, Chengdu 610500, China; 2. AECC Sichuan
Gas Turbine Establishment, Mianyang 621000, China; 3. School of Instrumentation and
Optoelectronic Engineering, Beihang University, Beijing 100191, China)

Abstract: To address the issues of low image quality of birds, difficulty in accurately testing the velocity
and trajectory of birds flocks, and low accuracy of test results in traditional birds ingestion experiments, a
method for measuring key parameters of aero-engine birds ingestion tests based on deep learning was
proposed. Firstly, an image segmentation network based on U-Net was built to automatically segment the
contour of the birds, achieving precise positioning of the edge area of the birds to be detected. Then, a key
frame merging algorithm was developed, which used similar pixels in the images before and after the
segmented flying object area to realize automatic annotation of feature points of the birds in continuous
frame images. Finally, based on Kalman filtering and cubic spline interpolation methods, an automatic
fitting model for the movement trajectory of the birds was developed to achieve high-precision
measurement of the flight trajectory and velocity. The experimental results show that, compared with
manual precise calibration, the centroid coordinates obtained by the designed centroid discrimination
algorithm have an average error of less than 1.00%; compared with manual measurement, the velocity

W75 B #5:2025-05-06

ELWE . BRERWBEE SR H (GICZ-0202-2025-004)

EBREN % 119960), %, NSt I, B TRRN , 325 LA & s LA e R

BIEEE . R R1992-), 5 WA, &9 TR, A+, 2Nz & UL RIFFE . E-mail ; wihgte@163.com

SIS SRS G FE TR B S 1 (R BT e TR (7). iR IR 5 W5, 2026,39(1):21-28. HOU Bo,
WU Linghao,GUO Daoyong,et al. Birds velocity and trajectory measurement method for birds ingestion test based on deep learning[J]. Gas

Turbine Experiment and Research,2026,39(1).21-28.




22 A BRSO

5394

obtained by the velocity measurement algorithm has an error of less than 2.00%.
Key words: deep learning; bird ingestion test; bird impact; flight trajectory; flight velocity; aero-engine
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Fig.1 Network structure of birds segmentation in birds ingestion experiment based on U-Net
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