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The method of pose measurement for high precision of moving target

Xu Fang, Ding Xinbin, Zhan Hongwu
(Key Laboratory of E&M, Ministry of Education & Zhejiang Province,
Zhejiang University of Technology, Hangzhou 310023 )
Abstract

This study focuses on the method of high-precision pose measurement for moving micro-robot . In order to solve
the problem of error runout and tracking loss caused by boundary effect of kernelized correlation filter (KCF) algo-
rithm when tracking the fast moving target, an adaptive kernelized correlation filter (AKCF) algorithm is proposed.
To establish a prediction-test-calibration tracking mechanism, the Kalman filter is combined as the target position
predictor and through the kernel correlation filter detection, acceleration variance and frequency of target is adapted
to correct the position predictor. By processing the morphology of the tracking target, the least square method is
used to fit the high precision feature points. Based on the principle of monocular vision calibration, the mapping re-
lationship between the moving coordinate system and the image coordinate system is constructed to complete high
precision pose measurement. The simulation results validate that AKCF algorithm can track the target in different
states and solve the problem that the KCF algorithm is prone to drift or even lose the target in the tracking process.
An experimental test platform is established to verify the accuracy of the measurement system. In the 400 mm x 300
mm field of view, for the radius of target about 3 mm and the acceleration displacement between frames not excee-
ding the 5.6 mm, the root-mean-square error of position is 0. 0856 mm, and the root-mean-square error of attitude
angle is 0. 1246 °,

Key words: kernelized correlation filter (KCF) , Kalman filter, target tracking, machine vision, pose meas-

urement
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