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ABSTRACT

This study aims to design and develop a 3-AXIS CNC control system based on the
Arduino ATmega2560 microcontroller for automatic moisture content measurement
of animal feed raw materials at multiple measurement points. The system was
developed to overcome the limitations of conventional measurement methods,
which are generally performed at a single point and therefore provide less
representative moisture distribution data. The system consists of an Arduino
ATmega2560 microcontroller, NEMAZ23 stepper motors, TB6600 drivers, a
Resistive Soil Moisture sensor, and limit switches for the homing system. The
research employed a quantitative experimental method consisting of system design,
implementation, testing, data analysis, and system evaluation. The tests included
homing accuracy, travel time performance, coordinate point accuracy, and sensor
measurement accuracy. The results showed that the system achieved a 100%
homing success rate. Coordinate accuracy testing at 24 measurement points
produced an average error of 0.0907 mm with an average percentage error of
0.0162%. Sensor calibration significantly improved measurement accuracy, as
indicated by a reduction in percentage error from 47.77% to 5.59% for wet corn
samples and from 53.91% to 4.34% for dry corn samples. Based on these results,
the developed system is capable of performing automatic, precise, and more
representative moisture content measurements compared to conventional methods.
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