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Fig.1 Visual measurement of vibration method
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Fig.7 Displacement signal extraction process
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Tab.1 Quantitative comparison of visual sensor methods

Ji i MIN,,, Weight/MB  Fps MAP
- we
Res18 0.36851 176.7 90.68 1
Resl8_SE  0.32698 176.8 90.40 1
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Res34 0.28991 298.1 62.94 1
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Fig. 12 The algorithm regression rotor 2 displacement curve is compared with the eddy current signal
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Fig. 13 Comparison of the FFT transformation between the displacement curve of rotor 1 and the eddy current signal of

each algorithm

0.40

0.40

| —Eddy current —Eddy current
0.35 —Template matching 0.35 —Res 18
» 030 » 030
B 025 B 025
2020 2 0.20
015 go1s
0.10 0.10
0.05 0.05
0 Jll lul (ITIFAN BTIOPT POu TN 0 ' T
0 100 200 300 400 500 0 100 200 300 400 500
f/Hz f/Hz
(a) BIAR ILAC (b) Res18
(a) Template matching (b) Res18
gg(s) —Eddy current 8gg —Eddy current
: —Res 18_FPN ’ —Res 34

» 030 » 030
B 025 B 025
2 0.20f = 0.20
o015 Zo1s
0.10 0.10
0.05 y 0.05

. al das IR e L

00 100 200 300 400 500 00 100 200 300 400 500

f/Hz
(d) Res18 FPN
(d) Res18_FPN

14 A5k N7 2 088 M 2 5 W i (E

f/Hz
(e) Res34
(e) Res34

Amplitude

Amplitude

ggg L —Eddy current
0‘ 30+ —Res 18 SE
0.25F
0.20
0.15F
0.10
0.05r
0 (R STy
0 100 200 300 400 500
f/Hz
(c) Res18 SE
(c) Res18 SE
8;‘2 | —Eddy current
0:30 i —Proposed method
0.251
0.20
0.15F
0.10
0.05r
0 kbl 1 1
0 100 200 300 400 500

f/Hz

() RXLEE
(f) Proposed method

S0 FFT 28 8% L

Fig. 14 Comparison of the FFT transformation between the displacement curve of rotor 2 and the eddy current signal of

each algorithm
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Tab.2 Quantitative comparison of visual and eddy

current signals

Ik H bz WE(E  WEIE(E A AE
F1 0 1.0000 1.9849 0.6817
Eddy current
F2  1.0000 1.9733  0.6798
_ 1 1.0000  2.0000 0.7072
Template matching

2 1.0000 2.0000 0.7072
1 0.8862 1.8191 0.5958

Resl8
2 0.8898 1.5860 0.4831
Y1 0.6425 1.6245  0.5859

Resl8 SE
-2 0.9560  1.9438  0.5901
A1 0.9540  1.9023  0.5720
Resl8 FPN

¥ 2 0.9107 1.8172 0.5683
¥ 1 0.8548 1.7616 0.6412

Res34
2 0.9258 1.8868 0.6546
1 0.9445 1.9151  0.6693
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2 09305 1.8402 0.5922
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Fig. 15 Comparison of original and downsampled images
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Vision tracking multi-rotor displacement measurement

YANG Rong-liang', WANG Sen', WU Xing®, LIU Xiao-gin', LIU Tao'
(1.School of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China;
2.Yunnan Mechanical and Electrical Vocational and Technical College, Kunming 650023, China)

Abstract: Aiming at the problem that the current traditional vibration sensor is limited by the installation and the number of measur-
ing points when measuring the displacement of the rotating body, this paper uses a high-speed industrial camera as the acquisition
medium, and collects the rotor vibration video on the rotor vibration test bench. The visual vibration measurement method tracks
the full-field vibration displacement of multiple rotor targets. The feature pyramid network structure is introduced into the residual
neural network, and the improved feature extraction backbone network is established by combining the attention mechanism. The
identity re-identification method is used to strengthen the correlation of target displacement between adjacent frames, and to track
the full-field vibration displacement signals of the rotator. Qualitative and quantitative comparisons of different network models on
the rotor vibration displacement measurement dataset show that the network model proposed in this paper can obtain a tighter fit
when the bounding box is regressed. The collected eddy current displacement signal is used as the standard value to compare the
two rotor displacement signals, and the experimental results show that the waveform and spectral noise fitted by the multi-target
tracking algorithm in this paper is the smallest and can match the eddy current signal. The experiments also prove the generalization
performance of the algorithm in this paper, which reflects the engineering application value of visual measurement in the field of vi-

bration displacement tracking of rotating bodies.

Key words: visual vibration measurement;deep learning; multi-target; visual tracking; blurred image; rotational body displacement

measurement
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