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Design and test of 1000-grain weight rapid measuring instrument
based on machine vision

HU Zhengfang XIANG Yang"~ XIONG Ying LIN Jiewen LI Yajun

(College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: In order to solve the problems of long time-consuming, low precision, low degree of automation, and
inadaptability to multiple variety counting in the current crop 1000-grain weight measurement, a 1000-grain weight
measuring instrument with the function of weighing and counting was designed based on machine vision. The device is
mainly composed of a frame, a camera, a loading plate, a weighing sensor, a controller and other components. At the
same time, seed images are collected by the camera and uploaded to the upper computer for image analysis and
processing to obtain the number of seeds. Finally, the mass of thousands of seeds is obtained by automatic calculation and
the results are displayed on the software interface so that the operator can obtain the measurement results in time. In order
to realize the image segmentation of adhesive seed to get accurate seed number, the seed images were processed and
analysis with extracting the seed region by removing the border, preprocessing the seed region by using median filtering,
maximum inter-class variance method and morphological operation, and finally segmenting the image by using the
watershed algorithm based on distance transformation, and obtaining the seed number by counting the number of
connected regions. With rapeseed, maize, rice and soybean as the experimental subjects, 100 groups of counting,

weighing and 1000-grain weight determination experiments were carried out. The results showed that the number error
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was no more than 1 grain. Weighing accuracy was 99.86%, 99.92%, 99.86%, 99.96%, respectively. The accuracy of
1000-grain quality were 99.93%, 99.63%, 99.61%, 99.97%, respectively. The time of 1000 grain mass determination was

less than 2 s.

Keywords: machine vision; measuring instrument of 1000-grain weight; watershed algorithm
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F1 FTREENECONER 4 FEDFFETRE
Table 1 The seed number of 4 kinds of crops measured by the 1000 seed weight measuring instrument
/ / 1% 1% / /%
100 99.65 99.65 0.35 0.48 0.35
200 99.92 99.60 0.81 0.79 0.64
100 100.00 100.00 0.00 0.00 0.00
1000 1000.00 100.00 0.00 0.00 0.00
F2 THRENELNEN 4 MEDHFRE
Table 2 The seed quality of 4 crops was measured by the 1000 seed weight measuring instrument
/g /g /% 1% /g /%
26.580 26.578 99.99 0.007 50 0.0103 0.03
2.670 2.669 99.86 0.008 00 0.001 7 0.01
23.570 23.575 99.98 0.006 90 0.007 9 0.03
7.250 7.254 99.94 0.005 10 0.005 8 0.58
#3 THERENESCNEN 4 MIEMMHFRITHIRE
Table 3 The 1000 seed weight of 4 kinds of crops was measured by the 1000 seed weight measuring instrument
/g /g 1% 1% /g 1%
265.800 266.723 99.64 0.967 10 1.2633 0.36
26.700 26.720 99.61 0.131 30 0.004 8 0.64
235.700 235.745 99.97 0.069 00 0.079 2 0.03
7.250 7.254 99.93 0.005 10 0.005 8 0.07
4 i 99.63% 99.61% 99.97%
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