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Force-controllable robot hands based on dense force distribution sensing with
realtime photoelastic analysis

Maeda, Yusuke
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In this study, we aimed to realize a robot hand capable of real-time dense
contact force distribution sensing by utilizing photoelastic materials in the components of the
hand. First, we constructed a system comprising a two-degree-of-freedom hand mostly made of
photoelastic material, a liquid crystal display, and a polarization camera. Through control of the
finger joints based on pixel-level photoelastic image analysis, we achieved grip force control and
in-hand manipulation. Additionally, we developed a photoelastic image analysis algorithm that can
handle multimodal contact force distributions. Furthermore, we enabled the generation of
photoelastic images through simulations and applied a contact force distribution estimation method
using a CNN. This was applied to investigate and evaluate novel photoelastic part shapes.
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