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Abstract: The Islamic Hospital (RSI) Jemursari and RSI A. Yani always attempts
to achieve an optimal community health status by health maintenance, health im-
provement (promotive), disease prevention (preventive), healing (curative) and recov-
ery (rehabilitative) approaches in a comprehensive, integrated, and sustainable way.
Specialists in prosthetics and orthotics, as the health professionals who are members
of the medical rehabilitation team unit in Indonesia, are responsible for carrying out
medical rehabilitation activities. The goal of the medical rehabilitation is to achieve
its maximum functional competence and to prevent recurrent attacks. For this, a
biomedical technology, that is, an assistive finger-arm robot, is required to help the
recovery. The assistive finger-arm robot is one solution to assist the recovery process
of paresis patients, specifically for finger movement. One of the research and devel-
opment efforts on the assistive finger-arm robot is finger motion estimation. Several
reliable motion estimation methods frequently used are the Unscented Kalman Filter
(UKF) and Ensemble Kalman Filter (EnKF) methods, which are very reliable for
either forward and inverse kinematic models or nonlinear models. Therefore, both
methods were used in this study. Before the estimation was carried out, we started
with modeling the inverse kinematics of the finger-arm robot as a platform for emu-
lating the real movement of the fingers, to be specific, the third finger only. In this
case, the third finger size was taken from the Surabaya citizens from Indonesia. The
simulation results show that both methods had a fairly small error of about 2.5%
-4.23%.
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