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1. i JE S FL Outlet of negative pressure; 2. M4 Seed
box; 3. S F & Seed spout; 4. 1F i #F K L Inlet of positive
pressure; 5. 4 Sprocket; 6. HEFh#% Seed plate.
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Fig.1 Structure of pneumatic precision metering device

1. PC Ml Computer; 2. JPS-12 RYHEFp 25 44 g 101 5 &
JPS-12 system; 3. K 77 3 3K & HEAH 4% Pneumatic preci-
sion metering device; 4. Nikon %% 3k Camera; 5. GigaView
I HEAZHL High-speed camera.
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Fig.2 Experimental device of high-speed camera
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Dropping trajectories of rapeseed in high-speed camera images
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Fig.4 Trajectories of rapeseed in different positive pressures
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Table 1 Fitted parameter of normal distribution

in different positive pressures

JE 5k /Pa  Pressure " o
50 2.00 1.05
100 3.62 1. 36
150 7.67 3.16
200 10. 87 4. 44
250 12.07 4. 44
300 15.13 6.55
350 15.42 5.76
400 18. 47 5.83
450 20. 62 6.61
500 21. 36 6.98
550 22.46 6.29
600 24.82 6.68
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Velocity of rapeseed in different positive pressures
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Table 2 Dropping velocity and acceleration of rapeseed

in different positive pressures

JE 5% /Pa SR/ (m/s) SEHA I EE / (m/s?)
Pressure Average velocity Average acceleration

50 0. 604 8.753

100 0. 597 9.235

150 0. 596 8. 988

200 0.610 8.567

250 0.613 9.378

300 0.629 8.970

350 0. 646 9.286

400 0. 650 9. 440

450 0.665 9. 381

500 0.676 9.132

550 0.694 9.415

600 0.703 9.406
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Fig.6 Coefficient variance of rapeseed trajectoris

in different positive pressures
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Fig.7 Structure of seed spout
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High-speed photography analysis of dropping trajectory
on pneumatic metering device for rapeseed

YU Jia-jia DING You-chun LIAO Yi-tao CONG Jin-ling LIAO Qing-xi
College of Engineering s Huazhong Agricultural University sWuhan 430070,China

Abstract In pneumatic precision metering device, positive and negative pressures are used to plant
rapeseeds, but the trajectories of the seeds and the device's performance are affected by the positive pres-
sure. A high-speed photography technology was introduced to investigate the trajectories of rapeseeds
with the rotating speed of 15 r/min and negative pressure of —1 500 Pa,and the positive pressures were
set up from 50 to 600 Pa in the experiments. Target tracing technology was applied to capture the image
of the rapeseed every 0. 002 s in the dropping process and then a curve of the rapeseeds’ movement is
formed on that base. The histogram of the rapeseeds’ trajectories was analyzed and their distribution law
was found through fitting Gaussian model. The relationship model between positive pressures and the
dropping distances was developed. The velocities of rapeseed in the dropping process were introduced to
analyze the motion states. The influence of seed spout was verified in the experiments. The results
showed the trajectories were in norm distribution in every positive pressure, and the fitting curve be-
tween positive pressure and dropping distance was linear,and the correlation coefficient was 0. 988, the
average acceleration of rapeseed in different positive pressures were less than 9. 8 m/s* with the influence
of air resistance;and it proved that the coefficient variance of trajectories was minimum during the posi-
tive pressures of 100-250 Pa.

Key words high-speed photography; rapeseed; pneumatic metering device; dropping trajectory;
motion analysis
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