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Self-calibration of Reconfigurable Hybrid Robot—Tricept
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Abstract: As it is difficult to realize full closed-loop feedback control for parallel kinematic machines (PKM),
their kinematic calibration becomes one effective means of significant economic value to enhance PKM preci-
sion. In general, kinematic calibration consists of four steps, i. e. error modeling, measurement, identifica-
tion, and compensation. By taking a 5-degree of freedom (DOF) reconfigurable hybrid robot named Tricept as
an object of study, this article presents a kinematic calibration method based on joint sensors. The first order
error function is formulated, which maps the measured data and the geometric source errors affecting the com-
pensable pose errors. Based on the error mapping function, the identifiability of geometric parameters of Tri-
cept is investigated. The validity and effectiveness of the proposed approach is verified by computer simulation.
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Fig. 1 Geometric errors

1.2 REKRE
& Tricept HLHTF H UP ZHE 1R AR M 3h

SCBE X B B AR ST A SRR IR, LIRS
FIF = B v @ or JLAT R 2 VR 5 % S B 3 ek
i ) R ) R 22 R AR Y, T R 32 Bl 2 A 4R
EAMRTY . Tricept HLHFH 3 B i B IHEKHL
WS HWEERMAE 2 . BH.8 B.G=1,2,
3L DR EERATER LA G=1, 2, 3)
Fn UPS 85 3 F G ERRE A H 0. FERE
FEEABELEESHE R Ocyx MEMKR

17

O'xz'y's,

B 2 Tricept U FEHWRER

Fig. 2 Schematic diagram of robot Tricept
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Table 1 Dimensional parameters of Tricept module mm

R h H a b
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Table 2 Tentative geometric errors mm
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Fig. 3 Error distribution before and after compensation
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