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The previous KRISS profilometer design used an aluminum
profile structure to which a bar-type reference mirror
subsystem and the measurement subsystem are mounted.
The earlier design suffers from low stiffness as shown from
the first resonance mode of 45.1 Hz. The improved
mechanical design we describe in this study replaces the
aluminium profile structure with a granite structure of
1340x220x230 in dimension. The finite element analysis
results for the revised design show 0.001 degree in probe
contact angle variation. The first resonance mode was
computed to 91.2 Hz that is much better than 45.1 Hz from
the previous design. We describe the improved design,
structural analysis results and how these results would
satisfy the form accuracy requirement of 1 um PV.
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State dependent Riccati equation (SDRE) control technique
has been widely used in the control society. Although it
solves nonlinear optimal control problems, which minimizes
state error and control efforts simultaneously, it has
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drawbacks when it is to be applied to the real time systems
in that it requires much computational efforts. So the real
time system whose computational ability is limited (for
example, satellites) cannot afford to use SDRE controller. To
solve this problem, a hybrid controller which is based on
MSDRE (Modified SDRE) and ANFIS (Adaptive Neuro-Fuzzy
Inference System) has been proposed by Abdelrahman et al.
(2010). We propose a hybrid controller based on SDRE and
ANFIS, and apply the hybrid controller to the hardware
attitude simulator to perform a HIL (Hardware—In-the—Loop)
simulation. Through HIL simulation, it is demonstrated that
the hybrid controller satisfies the control requirement and the
computation load is reduced significantly. In addition, the
effects of statistical properties of the ANFIS training data to
the performance of the ANFIS controller have been analyzed.
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