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Dynamic Marker Tracking Method of Bionic Visual-tactile Sensor
Based on Improved CSRT

ZHAO Yi-Nan' BAI Xue-Jian' LI Xian-Qi* CUI Shao-Wei® WANG Shuo®* TAN Min* WANG Yu®

Abstract Aiming at the problem that the detection accuracy and real-time performance of the dense marker point
target in the bionic visual-tactile sensor are difficult to balance in the dynamic environment, and the traditional op-
tical flow algorithm is sensitive to illumination, resulting in low detection accuracy, an improved CSRT algorithm
combining blob detection and dynamic region of interest (ROI) optimization mechanism is proposed. With the
GelStereo sensor as the hardware platform, the initial positioning of the marker point target is realized by light-
weight blob detection, and the ROI is adaptively generated according to the trajectory of the marker point, which
significantly reduces the computational complexity and improves the real-time performance of the system. The ex-
perimental results show that the algorithm maintains superior performance under various lighting conditions. The
detection accuracy, recall rate and F1 Score are 0.9991, 0.9953 and 0.9972, respectively. Compared with the optic-
al flow algorithm, the F1 Score of the proposed algorithm is increased by 17.48%. The tracking persistence rate is
maintained at 99.41%, and the FPS is increased to 22.17, which is 2.66 times higher than that of the CSRT al-
gorithm. The algorithm effectively balances the detection robustness, tracking accuracy and real-time performance,
and provides a feasible technical solution for high-precision real-time tactile perception of bionic robots.
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Comparison of markers detection effects of different algorithms
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Table 1  Comparison of detection results
of different algorithms
T Precision Recall F1 Score
GRS 0.9603 0.7939 0.8488
AR 0.9991 0.9953 0.9972
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Table 2 Comparison of markers tracking results of
different algorithms
Tk TPR (%) FPS
A 90.77 24.53
CSRT %% 99.41 8.34
ARHE 99.41 22.17
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