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Removal and compensation of mechanical rod swing optical flow
trajectory aliasing based on kernel double sample test
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Abstract : In the visual measurement of rod’s angular velocity, the background noise caused by short exposure time leads to serious
registration error by mixing and blocking optical flow trajectory. To address this issue, the article proposes a trajectory compensation and
noise clipping algorithm. The algorithm takes the difference motion statistical characteristics between background noise and rod’s optical
flow trajectory as prior model, and cuts out the background noise trajectory segments to remove the trajectory aliasing by detecting the
speed mutation points through the kernel double sample hypothesis test. By introducing a new optical flow acquisition method which takes
the rod hinge fulcrum as the reference, the rod’s hinge points of each frame are registered and warped to the position of the first frame to
separate the rod’s trajectory from the total composite high-order cycloid to form a low order ideal arc as compensation prior. Secondly,
the trajectory is clustered into arc shaped trajectory groups with different radii which fitted by Pratt. Thirdly, the full length trajectory is
semi-supervised learned from the v-SVR regression of arc trajectory groups which acts as a geometric constraint and from x-¢ dynamic
regression to realize compensation. The comparative measurement experiment of the brush assembly angular velocity and displacement of
the needle bed conjugate cam shows that this algorithm can improve the accuracy by 3.26% compared to traditional algorithms such as
VBM3D and MeshFlow. The computational complexity is reduced by 2 orders. It has broad application prospects in visual fault diagnosis

of mechanical rotation motion and digital acquisition of mechanical instruments.
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Fig. 1 Kinematic analysis of hinge four bar linkages
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Table 1 The polar angle and polar diameter values of

point P

W o/ (°) 242 BP/mm
0,180 20.47.5.75.102. 5

30,150, 210,330 75.102.5

60,120, 240,300 47.5.75.102. 5

90,270 20.,75.,102.5
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Fig.2 Coupler curve atlas of hinge four-bar linkage
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Fig.3 Optical flow acquisition of rod relative to fulcrum
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Fig.4 Forward and backward consistency check
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Fig.5 Rod swinging optical flow track relative to fulcrum

BIEAAL , W AT AS B B E IR PLE an & 4(b) Brzs . H
P ] DL, 48 o — B AV B T LASE s i B 4 2, (R
W BT REMPULRS . T EPFITRE RN R R
AR R KRB TTE

2 HULREB ST R EIER

2.1 HFREEBEERSS

SRR R B AR EAR R A REOLRIES,
AR — et X B ARG TP ) 199 ~ 530 ZL WM& n
&l 6(a) BN , AR A S50 bR 5 AN B 6(b) s o

180

1T J6M pixel
[\ =] (3]
[\*]
N
f='

220 240 260 280 300
56t /pixel
(b) BT 199~530IR B E#E
(b) Aliasing oftrack 199 ~ 530

260 280 300S
B et /pixel
(a) WAL R BIKE

(a) Enlarged view of aliasing

K6 StiiflibiRENLR
Fig. 6 Aliasing phenomenon of optical flow track
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Fig.7 Track aliasing process and noise point cloud distribution
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Fig. 16 Drive mechanism of warp knitting machine needle bar
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Fig. 17 Measurement method of needle bed push displacement
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