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The heliostats must be designed to achieve a high degree of targeting accuracy.
To reduce cost of heliostats, open-loop positioning system based on stepping motor and
gearing are used. Although accurate encoders are not used because of their high cost,
accuracy of the system may be recovered by compensating for transmission errors. In
order to recover accuracy, three approaches are proposed. The first is error compensation
by using actual recorded data, the second is error estimation by sine wave equation, and
the last is error estimation by n-th order polynomial equation. For these approaches,
transmission errors were recorded and used to compensate the input command of the
stepper during actual positioning. From the first method, transmission error of the spur
gear and the worm gear, based on Root Mean Square (RMS), can be reduced from
134.184x10° and 49.085 x10° degree maximum to only 12.360x10° and 6.653x10°
degree or 9.211 and 7.377 times in reduction, respectively. However, large amount of
onboard Vmemory is required to store the data. From the second method, transmission
error of the spur gear and the worm gear, based on RMS, can be reduced to 37.999x10”
and 9.803x10° degree which is equal to 3.531 and 5.007 times reduction, respectively.
This method requires only a small amount of memory. A complicated calculation, however,
is needed, but not for the last method. In other words, the last method used a sixth order
polynomial equation to represent the data compactly. As a result, the error of the spur
gear and the worm gear, based on RMS, can be reduced to 31.560x10” and 16.307x10°
degree which isr equal to 4.251 and 3.010 times reduction, respectively. The last method

may be desirable if errors from gear tooth are small compared to eccentricity of the gear.





