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Abstract

To address the failure of robotic arm grasping tasks caused by fluctuations in the direct output val-
ues of the DenseFusion model, this paper proposes a vector averaging-based fluctuation suppres-
sion method for 6DOF estimation. By analyzing the 6DOF estimation results output by the Dense-
Fusion algorithm, we observe that their fluctuations follow a normal distribution. Accordingly, we
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introduce a vector averaging approach to smooth both position and orientation parameters. Exper-
imental results demonstrate that the proposed method effectively suppresses fluctuations in 6DOF
estimation, significantly improving the robotic arm’s grasping success rate across different poses—
from over 70% to above 90%. This study provides a novel approach for mitigating 6DOF estimation
fluctuations and offers technical support for the practical application of hand-eye coordination sys-
tems.
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Table 1. Comparison of common 6DOF methods
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Figure 1. Test object
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Figure 2. Estimation results of the DenseFusion algorithm
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Figure 3. Target objects under different lighting conditions
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Figure 4. Suppression effect under 53.9 Ix illumination
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Figure 6. Suppression effect under 1132 Ix illumination condition
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