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Spindle Speed Control Method of Straw Picking Compactor

WANG Wei' JI Dong' GONG Yuanjuan' BAI Xuewei' LI Ning” LI Hongyu®
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Abstract; In order to solve the problem of automatic control of spindle rotation speed of straw picking
compactor and facilitate the full mechanization of the compactor, the mathematical model and rotation
speed prediction model of the electro-hydraulic control system were designed. The spindle rotation speed
control method based on GPC — ILC for straw compactor was proposed. By collecting input and output
data during the previous operation of the straw compactor, using the least square method with forgetting
factors to identify the parameter model of generalized predictive control and calculate the predictive output
value. By correcting the predictive output value based on historical model errors, and deriving an
iterative learning control law, new control quantities were calculated online and real-time to achieve
spindle speed control. Under the proposed algorithm, a field harvest experiment was conducted. When
increasing the load, the maximum dynamic deviation of the rotational speed was 3.21 r/min, the
deviation from the target value was 2.6% , and the maximum margin was 1.23 r/min. During load
shedding, the maximum dynamic deviation was 2.23 r/min, the deviation from the target value was
2.47% , and the maximum margin was 0. 89 r/min. The time for increasing or decreasing the load speed
to reach stability was less than 5s, and the overshoot was less than 3% . Field experiments showed that
the maximum dynamic deviation was 3. 75 r/min, the deviation from the target value was 3.47% , and
the maximum margin was 1. 79 r/min, which met the needs of field operation of the molding machine.
GPC — ILC algorithm can timely correct the uncertainty of rotational speed control caused by model
mismatch and interference.
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Fig.5 Schematic of speed control system
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Tab.1 Speed monitoring results

TR B bR R OGN A R
f/(r-min~") {/(r-min~") (remin~") 2%/ %

100 99.32 100. 21 0.68

110 110. 21 110. 29 0.19

120 119. 83 120. 16 0.14

130 130. 67 129. 19 0.52
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Tab.2 Controller performance indicators parameters

P /s R4/ P
JHEE MOAE W PR G B
GPC-ILC  5.32 478 3.52 3.32 251 212
GPC 7.64  6.57 4.53 513 274 2.24
PID 10.52  8.62 4.97 550 3.35 2.93
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Fig. 13 Speed error curves of increasing or decreasing

load test
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