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Fig. 6 Simulation results of tillage depth and traction resistance
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Research on Cooperative Control of Tractor Based on Engine Speed
Yan Xingxiang, Han Jiangyi, Tang Hao
(School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212000, China)

Abstract: Due to the influence of uncertain factors such as soil characteristics and road slope, a collaborative control
method of engine speed and tillage depth is proposed to deal with the complexity and variability of external interference
during tractor plowing. Based on AMESim and Simulink, the longitudinal dynamic model of tractor is established. Consid-
ering the change of traction resistance of farm implements under the change of soil characteristics during ploughing, the
comprehensive automatic control of the unit is realized through the control of gear,throttle position and plough depth , and
good dynamic performance is obtained. The simulation results show that when the soil resistance increases, the traction re-
sistance increases, the engine speed decreases,and the throttle position increases to avoid gear shifting; When the soil re-
sistance increases greatly and the throttle position is the maximum , the work tool will be lifted slightly to prevent the speed
from falling sharply ; In extreme cases, the tractor will downshift to avoid engine stalling. The bench test shows that the
proposed control method can ensure the stable operation of the engine by reducing the tillage depth.

Key words: tractor; engine; electric hydraulic hitch; tillage depth; transmission
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Design of Automatic Row Alignment Control
System for Grain Combine Harvester

Tang Xianguang', Tang Yufeng’

(1. Urban Vocational College of Sichuan, Chengdu 610101, China; 2. Sichuan University of Science & Engineering, Yi
bin 644000, China)

Abstract; In order to improve the row alignment quality of grain combine harvester,this study designs a set of automatic
row alignment control system for grain combine harvester,which mainly includes automatic row alignment sensing system
and path tracking control system. The automatic row alignment sensing system is based on various sensors, including cam-
era, LIDAR and inertial measurement unit, to realize real —time sensing of farmland and measurement of row spacing; the
path tracking control system realizes the automatic adjustment of driving direction and speed of the machine to stay in the
center of the row by calculating the deviation of the machine relative to the ideal path and combining with speed and steer-
ing control. The test results show that the system can steadily and accurately control the alignment of the machine , signifi-
cantly improving harvesting efficiency and crop quality,while reducing the labor intensity of the driver.

Key words: grain harvester; automatic row alignment system; sensing system; path tracking control
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