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Design and testing study on electronical controlled precision

seed-metering system based on fuzzy PID
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(College of Mechanical and Electrical Engineering, Hebei Agricultural University, Baoding 071001, China)

Abstract: Traditional seed-metering device is driven by the ground wheel for seeding. However, the quality of
seeding is reduced due to the slipping of the ground wheel. Aimed at the above problem, a dual-mode electronically
controlled precision seed—-metering system was designed and the mathematical model of motor control was
determined. PID parameters were set by Z-N method and fuzzy control. Design of fuzzy PID control and Simulink
simulation were completed by MATLAB, which reduced the response time of the system by 0.23 s and improved
the control accuracy. The comparison test of soil-tank test bench showed that compared with the traditional sowing
system, its qualification index increased by 6.04%, the leak—sowing index decreased by 4.57%, the replay—sowing
index decreased by 0.61%, and the coefficient of variation of qualified seed spacing decreased by 2.23%. The
uniformity of seeding has been greatly improved. Qualification index, replay—sowing index, leak—sowing index and
coefficient of variation of qualified seed spacing of the system all meet the standard JB/T 10293-2013 “Specifications
of Single Seed Drill (precision drill)”. Under different setting grain distances and different seeding speeds, the
variation range of seeding quality index is within 6%, indicating good seeding stability.

Keywords: precision seeding; electronically controlled system; parameter tuning; fuzzy PID control; Simulink
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Fig. 1 Block diagram of electronically controlled seed—

metering system
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seed—metering system
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Table 3 Testing results on the soil tank test bench %
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Variable speed operation
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BB RLIE AR 5 R A 18.25 15.83 10.61 15.80
BARAEEL 98.04 97.96 97.96 98.04
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