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Abstract

When exploring an object, the primary objective is to acquire its shape. Implicit surfaces often
emerge as the optimal choice, particularly when dealing with complex shapes such as irregular
blocks. This paper focuses on the implicit surface modeling of irregular objects established within
the MujJoCo simulation platform. We employ Radial Basis Function (RBF) Gaussian kernel and
Thin Plate Spline Covariance (TPS) kernel to construct Gaussian processes for object modeling.
Through comparison, utilizing the optimized RBF kernel results in a 93.07% reduction in error
compared to the initial TPS kernel. Simulation experiment results demonstrate the effectiveness
of Gaussian process implicit surfaces in modeling irregular objects within the simulation platform
using minimal data collection.
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Figure 1. MuJoCo experimental scenario
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Figure 2. ROBOPAL control framework
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Figure 3. Force sensor information visualization
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Figure 4. TPE method training process
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Figure 5. The effectiveness of the TPS kernel function
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Figure 6. The effectiveness of the RBF kernel function
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