MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
Computer Systems & Applications,2022,31(2):358—365 [doi: 10.15888/j.cnki.csa.008439] http://www.c-s-a.org.cn
O E RGBT TR . Tel: +86-10-62661041

ETHRACERANGS IR/ NI EC 3o
FEEA, X OJE, EOE

(K K% 5 B LR, i 710064)
WAEMEE E3EAK, E-mail: 1196031500@qq.com
1 2 N B AR DL BAS PR AR K, T ST o P A i e 5 g £ B s DU 0 AR AR 8 32 B B AL AR 41
P 3RS 38 T e SR 45 B B B R U, FLTE KR E R b g A A g FLRE R, 5
JARLH. AR — M B AR AR T7 v, 158 FH B AL ) T SN LA 5 7 V2 AR RIS . R0 SR GG T VA
NS T B FEE R 5 A 0 e, A SR e 7 — Pl Bt 1 5 AR S e Tt 4 M R B B . 73
Jide, @I 51 NFE T AL (RATUE S BOK 7 12 bR 358 /0 B ] BRI 3, AT 91 BUZ (6 RS B 45 0
Fy Joh s 2 DR A . 3 S 35 TS (R R TR SRS MR B I 1% 3R B . 5t i S oAb TR L 451 DR P 1545
RN IR AR, P00 5 ) SRR B SR 45 FAIEW], AT 7 A BT Bt SR EE UM R T R B
B e PR it 2 RO AR E M 'Y .

KBEIR): ARSI &L TR EHLALSE, T AL KOG 18 3R

SRR R RV, T 25 T AR LG I I G5 A R B AN LA T & o BEHL R G R ,2022,31(2):358-365. http://www.c-s-a.org.cn/1003-
3254/8439.html

Phase-based Optical Flow Method for Micro Displacement Measurement of Structural Vibration

WANG Hao-Lin, LIU Yuan, WANG Yun
(School of Information Engineering, Chang’an University, Xi’an 710064, China)

Abstract: With the cost reduction and popularization of digital cameras, non-contact structural health monitoring
technology based on computer vision has been paid more and more attention to. Traditienal contact measuring
instruments may cause mass loads on lightweight structures, and the installation and maintenance on large civil structures
are costly and time-consuming, especially for long-term applications. As an alternative non-contact method, the computer
vision method using digital cameras has relatively low costiand is flexible. In order to solve the problem of low accuracy
and stability of the traditional optical flow method in micro displacement measurement, this study proposes an improved
phase-based optical flow method to calculate the vibration displacement of structures. In this method, the partial complex
steerable filter constructed in the phase-based video motion magnification method is introduced to convolute with the
video sequence image‘ to obtain the local spatial phase information of structures. Then, the phase-based optical flow
method is used to calculate the pixel displacement of structural vibration. Finally, the pixel displacement is transformed
into real displacement by noise reduction and the scale factor method. The experimental results show that the proposed
method has higher accuracy and stability than other optical flow methods.
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