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servo motor constitute the inner loop, the grating ruler is
used as outer ring. They together constitute the full closed
loop position control. It can meet the speed, acceleration
and position control of the electric push rod, and realize
the function of the rise, fall and maintain.

E. Software structure

Leveling device is a platform with four supports.
Before the start of the leveling, each electric push rod
synchronized elevation of a certain distance, making the
platform and the fixed support separation, this process
requires N1, N2 synchronization and N3, N4
synchronization. At the beginning of leveling, the digital
dual axis angle sensor detects the higher side of the Y
direction. And then synchronize the two electric push rods
at the lower side of the Y direction until the angle meets
the requirements. In the process of leveling, each electric
push rod only rise not fall.

The main program flow of the automatic leveling
system is shown in Fig .4.
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Figure 4. System main program flow

Virtual leg is a common problem of the four fulcrum
platform. The system strictly control the real-time position
of the electric push rod, and the bearing capacity of the
electric push rod as well as the angle of the angle sensor to
monitor the real-time monitoring, to avoid a certain
electric push rod or the X direction of the tilt angle beyond
the allowable range. This will ensure that the normal
operation of the equipment platform, effectively avoid
failure and danger.
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The key lies in the synchronous movement of the
electric push rod. The synchronous motion depends on the
position control of the servo motor and the position
feedback of the external grating. In each synchronized
motion of the leveling process, the target distance is
guaranteed to be the same and the position in the process
of synchronization is also the same. So the feedback pulse
of the grating ruler is an important guarantee for the
synchronous motion. The drive of the electric push rod is
the Panasonic servo motor, and the motion control card
IMC has the electronic gear to realize the multi axis linear
synchronization. IMC electronic gear ratio is 48, the high
16 is an integer part, the low 32 is the fractional part, can
achieve high precision gear drive.

IV. CONCLUSION

In this paper, the control system of high precision and
heavy load platform based on the four point support is
studied. The servo motor driven electric push rod has the
function of synchronous motion, and the accuracy of
synchronization is different at different speeds. At low
speed, it can achieve better accuracy, and the
synchronization precision is approximately linear with the
speed of synchronous motion. At present, the system has
already carried on the preliminary debugging. Based on the
synchronous motion of the electric push rod and the
electronic axis angle sensor, the leveling accuracy of the
platform can be stabilized between -0.02° and +0.02°. If
you choose the higher accuracy of the tilt sensor or reduce
the speed of synchronous operation of the electric push rod,
then the platform will be more high accuracy.
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