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Abstract

Abstract

Two-axis turntable is a complex set of mechanical and electrical integration of
modern equipment, and plays an important role in civilian, military and aerospace
fields, and its performance directly affects the accuracy and performance of the entire
apparatus. Therefore, how to obtain simultaneously good dynamic performance, small
volume weight, sufficient rotational torque and less noise vibration is an urgent
problem we have to solve. Based on the technical requirements of the medium wave
infrared spectroscopy and IR imaging with dual band infrared spectrometer
equipment, we designed the two-axis turntable. The CAN communication card of the
two-axis turntable is theCOPLEY's CANPCI card, and the executing agencies of the
two-axis turntable are two brushless AC servo motors which can achieve the two
degrees of freedom movement. This system uses a two-dimensional servo control
strategy for current, speed and position loop, which can achieve the purpose that the
position servo can be controlled accurately and stably.

After hardware construction of the two-axis turntable, we use the CME software
to debug the equipment, and at the same time we write the PC control program.
Taking full advantage of COPLEY servo driver and Harmonic drive, we validate the
control strategy and optimize the control parameters by target location data and actual
location data in the simulation test. Weanalyze and adjust the PID parameters by
tracking the target aircraft in the field experiment.

In the simulation test, do the simulate tracking according to the set of simulation,
the two-axis turntable has very good tracking ability when tracking the low and
medium speed targets. In this situation the two-axis turntable can be into the stable
tracking in 1 second, and the steady-state error is kept within 1 pixel. When the target
with high speed, the ability of tracking of turntable play a little weaker, but it can also
be into the stable tracking in 1 second, and the steady-state error was kept within two
pixels. Overall, since the horizontal axis motor carrier overall weight of the device, its
performance in tracking target was weaker than the pitch axis. In the outfield
experiment, the two-axis turntable was proved it could track the plane targets well in

actual situation, and meet the overall equipment requirements.

Key Words:two-axis turntable; servo control; PID tracking
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