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Initialization: Set LCD; Load Cell; Depth Sensor; 
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Design of a Microcontroller-Based Data Acquisition System 
For Evaluation of a Tractor-Mounted Penetrometer 

Abstract 

High soil strength has been shown by many researchers to be a significant soil 

physical property that reduces crop yields. A fast and yet accurate method of 

determining whether this problem exists in a particular soil is needed for tillage practice 

and for studies involving yield trails. A Microcontroller-Based Data Logging System 

(MBDLS) was designed and developed for collecting, monitoring, saving and 

processing penetration data with a tractor-mounted penetrometer. An AVR 

microcontroller was employed for this purpose. The software was developed with 

CODE VISION AVR and standard C language. To eliminate the errors in designing the 

system circuitry, the PROTUES software was utilized and for final print of optimized 

circuit, the               PROTEL DXP-2004 was employed. The instrumentation is 

powered from the tractor’s battery. Force and depth signals are generated by a cantilever 

beam strain-gage load cell and a photodiode sensor, respectively installed on the 

penetrometer unit and sent to the MBDLS. A serial RS-232 cable transfers the data to a 

PC. The system can save data related to 300 insertions to a depth of 60 cm in memory. 

Several field tests were conducted to evaluate the penetrometer. A commercial hand-

pushed penetrometer was used to compare with the tractor-mounted penetrometer and 

no significant difference was found between the mean of cone index values measured 

by the two penetrometers. The system performance was found to be reliable and the 

mechanical, hydraulic and electronic parts worked without any malfunctions.  

 

Key words: Data acquisition system, Microcontroller, Cone index, Strain gage  

 


