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Design and Evaluation of a;Variable Depth Subsoiler Control System
integrated to Intelligent Active Force Scheme
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ABSTRACT. " J°

Nowadays; soil compaction is one of the most important problems of agriculture in Iran. Indeed, soil hard
layer, is the"main impediment of root growth and reduces production/yield. On the other hand, increasing
depth.of 'tillage to break the hard layers will lead to increase fuel consumption and traction power. In
préciSion tillage, the depth of work in each area of the farm is adjusted based on its hardpan depth which
reduces fuel and power consumption. This study investigates the feasibility of improving a variable depth
Subsoiler performance by designing a new intelligent control technique, namely active force control (AFC).
Firstly, the AFC scheme with a proportional-integral-derivative (PID) controller has been designed and
simulated in MATLAB / Simulink Software. Then, an artificial intelligence network (ANN) method was
implemented into the AFC loop to compute the estimated mass parameter of the system, named AFCANN.
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Subsequently, the results of this study imply that the ANNAFC scheme has a superior performance in
improving proposed variable depth subsoiler efficiency.

Keywords: Active force control, artificial neural network, variable depth tool, Simulation, precision
farming
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Figure 1. The configuration of tillage tool and forces
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Table 1. The paramet\ers of variable depth subsoiler

Description Value

Mass,af VDS 75 kg
Frictio\n of Wheel 0.4

Length of Gauge Wheel link 60 cm
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