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Abstract; As a special machinery for field breeding experiments, the plot seeder has a very important
role in improving efficiency of breeding, reducing labor intensity and costs, as well as ensuring scientific
nature and accuracy of test results. In order to improve the mechanization and automation level of the plot
seeder and solve the problem that it is difficult to adjust the operating parameters, a wheat plot seeding
control system based on STM32 was developed. The system was mainly composed of an Android mobile
phone terminal, main controller of STM32, lifting system of storage cylinder, control system of cone
compartment tray for seed meter, and control system of seed dispenser. The stepper motor and direct
current motor speed control model were established. And human-computer interaction interface was
designed, which was used to set working parameters. For checking up the performance of wheat plot
seeding control system in plot seeder and gaining better combination of parameters, indoor tests were
carried out at three cone compartment tray rotation speed of 4 r/min, 6 r/min and 8 r/min, and four seed
dispenser rotation speed of 1 100 r/min, 1250 r/min, 1400 r/min and 1550 r/min. Test results showed
that the cone compartment tray rotation speed, seed dispenser rotation speed, and the interaction of them
had a very significant effect on the uniformity between rows by the analysis of variance. With the increase
of rotating speed of the cone compartment tray, the variation coefficient of the uniformity between rows
was increased. With the change of rotating speed of seed dispenser at 1 100 ~1 550 r/min, the variation
coefficient of the seed uniformity was reduced firstly and then increased. When the rotating speed of the

cone compartment tray and seed dispenser was 4 r/min and 1 250 r/min respectively, the variation
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coefficient of uniformity between rows was 4. 53% , of which the uniformity between rows was better and

the grain damage rate was smaller. This control system could provide a research basis for the automation

and intelligent control of plot seeding.

Key words: wheat; plot seeder; control system; uniformity between rows
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Design and Reuse Technology of Mechanical Soybean
Seed-metering Device Based on CBR

LIU Hongxin ZHOU Xingyu JIA Ru FU Lulu
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to reuse the design knowledge of mechanical soybean seed metering device, shorten
the design cycle and reduce the design cost, the design reuse technology of mechanical soybean metering
device was studied. It’ s difficult to describe the design knowledge qualitatively and quantitatively of the
traditional knowledge representation method of case-based reasoning ( CBR ), such as frame
representation, semantic network representation, predicate logic representation and so on. In order to
realize the visualization, standardization and unification of design knowledge, the product design
knowledge was described in the form of case matter element which contained case name, characteristic
attribute and measure value. The method was beneficial to the effective use of design knowledge. In order
to facilitate case storage and retrieval, the organization structure and case creation method of the design
reuse were studied, Classification of basic hierarchy by seed-metering device category, and a case base
was constructed which case model was corresponding to the case matter element, and some case relational
matter elements were contained in the case base. This kind of organization structure was beneficial to the
retrieval and reuse of examples, which made the restorage of cases follow the rules and provided
convenience for the management and maintenance of the case library. At the same time, the components
of the products were no longer isolated individuals, which fully reflected the overall characteristics of the
products. In order to quickly retrieve the instance that met the design requirements from the case library,
the characteristic property parameters of the instance were divided into basic parameters, matching
parameters and evaluation parameters. The retrieval range can be reduced to a specific type and operation
speed of seed metering device for retrieval by the selection of basic parameters. Similarity of cases was
calculated by using improved nearest neighbor algorithm. The weight of the attributes of an instance can

be determined by expert scoring or analytic hierarchy process ( AHP) method, which can reduce the
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