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A Compensation Method for 6D Pose Measurement Error

Based on Binocular Vision
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Abstract: To address the issue of large measurement errors in binocular vision devices and the inconsistent
distribution of single-point measurement errors within the field of view, which leads to poor accuracy and
stability in the measurement of 6D poses a measurement error compensation method has been proposed. To
solve the problem of poor fitting effects of traditional regression models in the case of small samples and multiple
inputs and outputs, an algorithm based on multi-output least squares support vector regression (MLLSSVR)
is adopted, which achieves accurate prediction of single-point measurement errors, and a genetic algorithm
is used to optimize model hyperparameters globally. To realize the pose measurement error compensation of
the tracking coordinate system, combined with the principle of pose measurement, the linear problem is
transformed into an optimal estimation problem. By minimizing the coordinate transformation error function,

multiple single-point prediction errors are converted into multi-point coupled errors, thereby achieving 6D pose
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measurement error compensation. Experimental results show that the proposed method reduces the average

position measurement error of the tracking coordinate system by 63.4%, 45.2% and 75.0%, and the average

attitude measurement error by 50%, 48.4% and 53.1%, respectively. Compared with other existing

compensation methods, the method proposed can significantly improve the measurement accuracy of binocular

vision devices and ensure the effectiveness of measurement error compensation from different observation angles.

Key words: binocular vision; 6D pose; error compensation; genetic algorithms; optimal estimation
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Fig.3 Schematic diagram of multi angle measurement
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Fig. 10 Coordinate system position measurement error
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Fig. 11  Coordinate system attitude measurement error
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