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Development of an Automatic Seeding System Using Machine
Vision for Seed Line—up of Cucurbitaceous Vegetables

D. E. Kim H., K Cho

Y. S. Chang

J. G Kim  H H Kim J. R Son

Most of the seeds of cucurbitaceous rootstock species used for grafting were mainly sown by hand. This study was carried
out to develop an on-line discriminating algorithm of seed direction using machine vision and an automatic seeding system.
The seeding system was composed of a supplying device, feeding device, machine vision system, reversing device, seeding
device and system control section. Machine vision was composed of a color CCD camera, frame grabber, image inspection
chamber, lighting and personal computer. The seed image was segmented into a region of seed part and background part
using thresholding technique in which H value of HSI color coordinate system. A seed direction was discriminated by
comparing position between the center of circumscribed rectangle to a seed and the center of seed image. It took about
49ms to identify and redirect seed. Line-up status of seed was good the more than 95% of a sowed seed. Seeding capacity
of this system was shown to be 10,140 grains per hour, which is three times faster than that of a typical worker.
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Table 1 Properties of the used seeds
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Fig. 2 Flow chart for seed direction discrimination algorithm.

Variety Length (mm) Width (mm) Mass of 1,000 grains (g)
Chambak 14.39+1.03 6.84 +£0.34 146.4
Tuktojwa 16.21+0.75 9.37+0.32 189.9

Hukjong 17.66 +£1.28 10.78 +1.03 197.2
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Fig. 3 The image of image processing for seed direction discrimination.
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Fig. 4 Schematic diagram of a seeding system for seed line-up.
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Table 2 Specification of a seeding system for seed line-up

[tem Specification
Size (L x W x H, mm) 1100 x 1550 x 1780

Sowing rows 18

Metering device Bowl feeder & conveyor

Image processing Camera NTSC color CCD camera
system Lighting 3 Wavelength flurorescent lamp
Driving motor| Stepping motor

Conveyor -
Controller Microcontroller
Control unit | PLC

System control - - -
Drive Pneumatic cylinder
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Table 3 Time of seed direction discrimination by the seed

Seed Chambak Tuktojwa Hukjong
Time(ms) 49.0£0.6 492+0.7 49.4+0.7
Table 4 Arraying rate of seeds by seed variety
Variety Good (%) Fair (%) Bad (%)
Hukjong 95.2 32 1.6
Tuktojwa 96.6 1.6 1.8
Chambak 95.4 2.2 24
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Table 5 Seeding performance of the seeding system for seed line-up

Item Seeding system | Manual work Remark
Efficiency Feeder exciting
(grains/h) 10,140 3,240 voltage: 150 V
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