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Research on 3D motion of flexible object with point feature
XUE Mian, LIU Xiang
(School of Electrical and Electronic Engineering, Shanghai University of Engineering Science , Shanghai 201620, China)

[ Abstract] Due to the different motion states of flexible objects at different times and in different regions, it brings difficulty to the
study of computer vision at present. In this paper, an improved LK optical flow method combined with the principle of binocular
vision is proposed to study the three—dimensional movement of fabric in space. Firstly, in the reconstruction of time series, the input
image is filtered by the improved LK optical flow method to remove the low—frequency illumination component of the image, then
the weighted least square method is used to obtain the optical flow between the two frames to calculate the speed and acceleration of
the three—dimensional movement of the target object.Secondly, in the spatial reconstruction, the three—dimensional information of
the two—dimensional image is calculated by the triangulation method to realize the point cloud reconstruction. The experimental results
show that this method improves the matching accuracy and efficiency. Through the reconstruction of the fabric, the accurate motion

information of the target can be obtained, and then the motion of the target can be analyzed comprehensively and accurately.
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Fig. 1 Experimental equipment diagram
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Fig. 2 Experimental source image
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Fig. 3 Optical flow field image
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Tab. 1 Velocity changes of 6 spatial points

HE/(mm - s™h)
LU

1 2 3 4 5 6
1 97.65 18.41 108.52 102.16 193.50 172.23
10 53.32  104.68 143.60 93.43  133.38 129.87
20 1574  65.75 112.43 200.51 235.10 189.73

30 120.51 87.65 161.45 186.83 174.34 167.39

40 55.85 9491 151.84 194.68 163.49 164.03

50 67.80  106.29
R2 =E6 A RMEELN

Tab. 2 Acceleration changes of 6 spatial points

245.85 148.83 140.25 173.91

ﬂﬂiﬁﬁ/(mm . s’z)

LU

1 2 3 4 5 6
1 376.43 1302.98 485.02 949.32 -1 395.7 392.94
10 53.76  -948.36 599.30 1 565.44 986.02 1 123.64
20 -165.46 -100.17 934.28 584.33 -832.71 352.00

30 218.47 32.68 355.25 1282.13 -89.78 543.29

40 429.43 103.86 -840.83 186.31 -767.26 641.23

50 79.92 -49.98 211.92 34547 638.90 1612.50
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Tab. 3 Performance comparison of three algorithms

GRS iR FEWTFERT/ms
HS Stk 7.393 1035
LK Stk 14.9 210
e LK ek 4.55 158
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Fig. 4 3D reconstruction of point clouds from different angles
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