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Design and Test of Seeding Monitoring and Compensating
System for Belt-spoon Type Potato Seed Metering Device

WEN Baoqin'>  SONG Pengxiang'> LI Jingbin'? HUANG Yong'?> CEN Honglei'’
(1. College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832003, China
2. Xinjiang Production and Construction Crops Key Laboratory of Modern Agricultural Machinery, Shihezi 832003, China)

Abstract; Miss-seeding of a belt-spoon type potato seed metering device can cause significant congenital
yield loss. Through analysis of the working process of a seed metering device, a miss-seeding detection
module was designed. This miss-seeding detection method needed to design a detection hole on the seed
metering device protection shell, seed belt and sensor protection plate. The detection process used the
opposite photoelectric sensor. This miss-seeding detection method did not require a location sensor to
determine the location of the spoon. By analyzing the actual working requirements of the seeder, a
compensation module using electromagnet push rod for compensation was designed. This compensation
method would not affect the actual working efficiency of the seeder,and it can ensure the qualified rate of
plant spacing after supplementary inoculation. Through the circuit design, hardware selection and
mechanical structure design of detection module, compensation module, single chip microcomputer
module, display module and sound and light alarm module, the design of miss-seeding detection and
compensation system was completed. The control system software was designed by analyzing the control
requirements of the entire control system. In order to ensure that the response time of the compensation
module can meet the requirements of continuous compensation, the response speed of the compensation
module was analyzed by means of high-speed camera technology. The results showed that the
supplementary inoculation module could meet the continuous compensation requirement of the metering
device at the fastest operating speed of 6. 8 km/h. In order to test the success rate of miss detection and
compensation of the system, by building a test rig for performance testing. When the speed of the seed

metering belt was varied from 0. 14 m/s to 0. 54 m/s, the original miss-seeding rate was changed from
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5.9% to 11.4% . After compensation by the proposed system, the final miss-seeding rate was varied from

0.9% to2.1% . The success rate of the miss-seeding detection module was 100% . The average success

rate of automatic compensation was 83.0% . In the test speed range,and relatively stable with increased

belt line speed. In the range of test speed, with the increase of seed belt line speed, the system miss-

seeding detection was accurate and the success rate of compensation was stable. The missing sowing

detection and supplementary inoculation system can effectively reduce the missing sowing rate of spoon

potato metering device during operation.

Key words: potato; seed metering device; miss-seeding detection; automatic compensation
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Fig. 1 Structure diagram of proposed miss-seeding

detection and compensation systems
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Fig.2 Hardware composition of control system
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Circuit diagram of single chip microcomputer module
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Fig. 12 Interrupt program flowchart diagram
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Tab.3 Speed conversion relationship
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Tab.4 Statistics of test results

0.14 m/s 0.22 m/s 0.30 m/s 0.38 m/s 0.46 m/s 0.54 m/s
W5

m m, m, m m, m, m m, m, m, m, m, m m, m, m m, m,

1 458 30 26 455 25 19 468 46 42 450 29 24 473 42 33 469 51 40

2 450 26 23 463 27 23 454 38 29 447 26 23 479 40 33 479 63 50

3 448 33 30 471 29 24 451 43 36 443 27 19 483 39 32 482 62 53

4 453 21 16 466 40 34 454 34 27 448 24 22 478 47 39 483 68 56

5 460 34 26 460 33 28 449 40 34 464 35 31 478 50 43 473 62 51
S 454 29 24 463 31 26 455 40 34 450 28 24 478 44 36 477 61 50
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