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Design and Operational Efficiency Analysis of Auto Drive System
for Crawler Harvester
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Abstract; Addressing the issues of ineffective operation paths due to long turning paths at the field ends
and repeated compaction at the field ends in the auto drive system of crawler harvesters, leading to low
operation efficiency and poor trafficability, an auto drive harvesting method featuring an inner-looped path
planning and rapid turning at field ends for line changes was proposed. An inner-looped global coverage
path was designed to achieve continuous full-width harvesting of common convex quadrilateral plots. A
kinematic model for differential speed movement of the crawler was established, and a preview tracking
path following control method was adopted, combined with independent control of the left and right
crawler chassis using dual pumps and dual motors, to achieve linear navigation control of the crawler
harvester. An efficient strategy for turning and changing lines at field ends was proposed, enabling rapid
turning in small field spaces and precise alignment with the next operation line. The operational efficiency
advantages of the proposed path and turning methods were analyzed. Field tests showed that the average
standard deviation of lateral deviation during linear navigation was 3.7 cm, and the average standard
deviation of heading deviation was 0. 9°; the average time for turning and changing lines at field ends was
10. 4 s, with an average initial alignment position deviation of 10.3 c¢m and an average initial heading
deviation of 3. 0° upon completion of the turning and changing lines, verifying the effectiveness of the
method for full-field auto drive. The results indicated that this method can reduce non-operating time

during field end turns and avoid repeated compaction at field ends, enhancing the operational efficiency
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and practicality of the auto drive system of crawler harvesters.

Key words: crawler harvester; auto drive system; inner-looped; path planning; turning at field ends for

line changes
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Tracking curves of lateral deviation, heading

deviation, and speed change during operation
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