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Fig. 1 Flow chart of phase-based VMM method
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Fig. 2 DIC schematic diagram
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Fig. 4 Indoor multi-frequency motion experiment view(unit: pixel)
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Fig. 5 Vertical displacement curve and spectrum analysis of LED ((a) displacement curve,
(b) spectrum analysis of the overall motion process, (¢) spectrum analysis of the first segment motion process.
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Fig. 6 Comparison of before and after motion magnification of target

0.2

o‘wM" H'“N at /“ Mﬁl w -'A' h 'r.'V\t MMy

02 |
§ & |

04 .

| WMIMM W '

]

o7k

-0.8 .

0 20 40 60 80 00 120

BT F bR S8 SR G 0 8 2k
Fig. 7 Displacement curve of target motion aftermotion magnification
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Fig. 8 Displacement curve and spectrum analysis of target in Humen Bridge: (a)image to be
measured and target location; (b)displacement curve of target; (c)spectrum analysis
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Tab. 2 The frequency parameters of the method in this paper and the reference frequency comparison table (unit: Hz)
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Fig. 9 Comparison of before and aftermotion magnification of Humen Bridge: (a) screenshots of the original video;
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An improved video motion magnification method
assisted by the digital image correlation method and

its application in displacement measurement

DING Tong, TIAN Long
(School of Science, China University of Geosciences (Beijing) » Beijing 100083, China)

Abstract: Video Motion Magnification ( VMM) has attracted extensive attention in the field of
engineering measurement because of its ability to magnify tiny motion in video. When the video with
small motion is magnified, if the time domain filter parameters are not set properly in VMM, the
magnified video is prone to produce image artifacts and noise. In order to overcome the shortcomings
of traditional methods that require manual setting of filter parameters, an improved VMM method
assisted by Digital Image Correlation (DIC) method is proposed. The main idea of this method is to
calculate the image displacement by DIC method, analyze the motion master frequency, and then set
the parameters of VMM time-domain filter in a narrow range including the motion master frequency.
This parameter-setting method can ensure that the image details are preserved in the magnified video
without obvious artifacts. The results of indoor multi-frequency motion experiments and outdoor
single-frequency motion experiments show that the method proposed in this paper can directly obtain
clear video after motion magnification without repeatedly setting parameters manually, and further
realize the displacement measurement of small motion.

Keywords: video motion magnification; digital image correlation; time domain filter; parameter

setting; displacement measurement



