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Analysis of Stability and Graspability for Grasping Control with Soft-fingered Hand
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Abstract: This paper describes a stability and graspability analysis in grasping task, taking fingertip dynamics into consideration.

First, a soft-fingered grasping task is modeled and formulated. A stability analysis is presented using formulated equations. We also

show that grasping force converges to a constant value that is independent of fingertip dynamics. Using a soft-fingered hand mecha-

nism that we built, we confirm that grasping force can easily be regulated by controlling saturated P. Second, through simulation,

we verify the effect of fingertip dynamics on sampling time. We investigate the dependency of fingertip dynamics and sampling tim-

e on graspability.
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Fig.1: Grasping by soft-fingered hand
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Fig.2: Grasping motion
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Fig.3: Simplified soft-fingered model
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Fig.4: Potential energy from stable position in K (z)
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Fig.5: Soft-fingered hand system
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Fig.6: Grasping force (Fy = 1.1[N], Ky = 500)
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K(z) = kx(t), (14)
D(z) = bi(t). (15)
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Fig.7: Boundary sampling time for (k,T) pair (K; = 10)
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