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Parameter Optimization for Random Forest Model on

Data-driven Haptic Viscoelastic Objects
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Abstract: In this paper, we propose a parameter optimization method for the data-driven haptic

models using a random forest. We collect data from a load cell attached to the tip of the force-

controlled device using one cycle of automated sinusoidal force profiles. We train many random

forest models by changing the intervals and numbers of past samples to find the best estimation of a

relationship between the positions and the response forces. We find the best parameter sets using

three error metrics; RMSE, total variation, and phase difference.
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tFig. 1] Hardware setup and deformable objects.
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[Table 1] Optimal random forest parameter sets

Objects Interval # of samples
Ecoflex 20 30
Dragonskin 10 35
Moldstar 15 30
PMC780 10 35
Sponge 20 25
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[Fig. 2] The su;;mof the results from the threé Merror metrics on
Ecoflex(upper left) and PMC780 (upper right) object data. Both
are the softest and hardest material we use. Time-force plots of
modeling results of 2 Hz (lower left) and 0.1 Hz (lower right)
from optimized random forest parameters.
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