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Design and Implementation of Standard 3D Digital Sandbox Module
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[ Abstract] To control the mechanical device of 3D digital sandbox, a 3D standard module digital sandbox based on
embedded system is designed and implemented. Aiming at the problems that the errors of hardware system of mechanical
device lead to abnormality of process interruption and the target data are lost when the power is off,a set of hardware
interrupt error compensation and data protection schemes are proposed to increase accuracy and reliability of the
mechanical device. The conceptual interrupt filter layer which can filter pulses and judge the validity of interrupt is
designed to compensate the hardware process interrupt error to reserve the correct pulses and increase accuracy of interrupt
module. The data protection scheme against power failure is based on Electrically Erasable Programmable Read-only
Memory (EEPROM) storing target data,data status and standard module status. The recovery of device is determined by
the standard module status,and the validity of target data is determined by the data status, which provide valid data for
device recovery. Theor etical analysis and experimental results show that compared with the original methods, the error
probability of the scheme decreases to 0. 5% , which can effectively reduce the error rate of mechanical devices and
recover the data validly to improve the stability and reliability of mechanical device.

[ Key words] 3D digital sandbox ;hardware error; Electrically Erasable Programmable Read-only Memory ( EEPROM) ;
reliable control;data protection
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