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Fig. 1. (Top) Design of DORIS with the decoupled user workspace.
The end effector (handle) can be moved freely within the decoupling
mechanism, which is disjointed from all the translation links, rotation
links, and actuators. The inset figure represents a user manipulating the
end effector of DORIS. (Bottom) Design of the decoupling mechanism.
Four encoders at each corner are utilized for calculation of the posi-
tion and angle of the end effector. When the brakes are engaged, the
movement of the end effector is no longer allowed. Note that a handle is
removed in the top figure to make the structure more clearly visible.

TABLE I
SPECIFICATIONS OF DORIS. ALL ARE MEASURED VALUES
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Fig. 3. Schematic of the five-bar linkage mechanism inside of the
decoupling mechanism. The relative position (PEE/DM ) and relative
rotation angle (θEE/DM ) of the end effector (solid black square) ref-
erenced to the decoupling mechanism can be obtained by using four
measured angles (q1, q2, q3, and

a
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TABLE II
MEASURED MASS
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DORIS was also utilized to assess jerky movements of the
upper limb for target reaching task in chronic stroke sur-
vivors with hemiparesis. Our results imply that the device can
be used for assessment of intrinsic voluntary motor control
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implies that undesired, additional impedances of the end effector
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