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Abstract: Existing methods for measuring the centroid trajectory of bearing cages often require
structural modifications to the bearing, which can distort the assessment of its dynamic
characteristics. In contrast, image-based methods offer a non-invasive alternative but they depend
on marker precision and tracking accuracy. This can make it challenging to obtain an accurate
centroid motion representation. This paper proposes a method for extracting motion trajectories
for rolling bearing cages using an image processing program with a subpixel edge detection
algorithm. This method accurately identifies and extracts the cage centroid’s trajectories without
altering the bearing’ s structure. Experiments are conducted on bearing cages with different
guidance modes. The results show that the cage’ s motion trajectory is influenced by the
structures of the cage as well as the inner and outer rings of the bearing, resulting in varying
shapes of the trajectory. Within the range of experimental speeds, the stability of cage motion

improves with the increase of rotational speed. These results confirm the effectiveness of the
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proposed trajectory extraction method. This paper presents a convenient and accurate testing

method for investigating the dynamic characteristics of bearing cages, allowing for the effective

extraction of the centroid trajectory of bearing cages.
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Fig. 1 Single frame image of cage under high speed

movement
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Fig. 2 Image centroid recognition process
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Fig. 3 Ideal edge model
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Fig. 5 Cage motion image acquisition experimental platform
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Fig. 7 Bearing cage edge extraction process and results
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