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Research review on online grain yield monitoring for combine harvester .
Yield sensing, yield mapping and dynamic model

JING Chenggian'?, CAl Zeyu', NI Youliang', LIU Zheng'
(1. Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China;

2. School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255049, China)

Abstract In order to deeply understand the research contents and key technologies of yield sensing. yield mapping and
dynamic model, the research results of yield sensing, yield mapping, dynamic model of grain flow and errors in yield
sensing were sorted out. This review mainly summarized the classification of yield measurement methods. The
principles of different yield sensing. the key technologies involved in yield mapping and the results obtained from the
dynamic model were introduced. The test results and the advantages and disadvantages of the yield sensing were
compared. The error sources of yield sensing, yield mapping, moisture sensors, cutting width sensors and GPS
positioning device were analyzed. The results show that: 1) Reasonable installation, calibration and operation of
production measuring devices in different ways can make the production measurement results achieve enough accuracy.
It is suggested to strengthen error analysis of different production measuring methods and improve test accuracy.
2) Some errors in the yield mapping can be reduced or even eliminated by calibration, but the production plot
construction and error research based on small plots need to be strengthened. 3) The first-order dynamic model cannot
determine the impact of grain mixing on yield monitoring. Therefore, research on the dynamic model based on nonlinear
combination algorithm and deconvolution algorithm should be strengthened.
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1. The grain; 2. Weighing sensor; 3. The belt; 4. Pressure sensor; 5. Rotation axis; 6. Photoelectric receiver;
7. Photoelectric transmitter; 8. Optical array; 9. Height sensor; 10. The paddle wheel; 11. Screw conveyor; 12. The
funnel; 13. Guide board; 14. Force sensor; 15. Guide plate; 16. Force sensor; 17. Measuring rod; 18. Spring
potentiometer; 19. Radiation receiver; 20. Source of radiation; 21. Coriolis flowmeter; 22. Capacitor plate
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Fig. 1 Classification chart of different grain production methods
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Table 1 Classification table of combine harvester production measurement method
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YI(x, y) is the instantaneous yield measured at the position of the harvester; (x, y) (z) is the moving track

coordinate of the harvester; YI(z) is the yield of the harvester measured at time t; AWI(z) is the cutting width of the

harvester at time ¢; SP(z) is the ground speed of the harvester at time ¢; G(s) is the function of grain flow mechanics

model; FR,u(2) is the output measured by the time ¢ sensor; FR;, () is the output after model modification.
B3 WRERSFERREE

Fig. 3 Diagram of harvesting system
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Fig. 4 A system model that considers reflux
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