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Various torque profiles, such as bang-bang, 
smoothed bang-bang, and input shaped bang-bang 
profiles, were experimentally evaluated to reduce 
the vibration and the settling time of slew 
maneuvers.  For the flexible-rigid configuration of 
the manipulator, as shown in the top figure, the 
residual vibration of the manipulator due to bang-
bang torque profile is reduced by 87 % when the 
same profile is input shaped.
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Objective: To minimize the vibration and the 
settling time for flexible space manipulators.

• The simulator consists of a two-link manipulator, 
whose links can be rigid or flexible.

• It floats on a granite table by four air pads to simulate a 
micro-gravity environment.

• The design is modular so that both links can be 
configured either rigid or flexible.

• A dSPACE PPC control system, hosted on a Pentium 
III/500 MHz PC, is used to develop the control laws.

Further information: contact Prof. B. N. Agrawal (Tel: 831-656-3338, Email:agrawal@nps.navy.mil)
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