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Seed Flow Detection System of Optical Fiber Counting Rapeseed
Precision Metering Device
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(1. School of Engineering, Anhui Agricultural University, Hefei 230036, China
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Abstract. A fiber counting type rapeseed precision seed metering device seed flow detection system was
designed to solve the problem that the accuracy of seed flow detection was reduced as the speed of
rapeseed precision seeding was increased. It consisted of an optical fiber counting sensor, a core control
module, a step-down module, a wireless communication module, and a Web terminal. The seed flow
detection mechanism of the optical fiber counting sensor was elucidated, as well as the particle kinematics
theory was used to develop the contact kinematic model of the seed and seed tube, and the sensor’s
reaction time was also clarified. The voltage signal was created by blocking the optical fiber by sensing
the falling seed flow via the optical fiber sensor while the system was operational. The signal was then
depressurized, collected, transported through many modules, and integrated with the terminal for display
and storage in real time. Huayouza 62 rapeseed seeds were chosen as the test material, and a six-degree
space vibration table fitted with a pneumatic precision seed metering device served as the test platform.
As test factors, vibration frequency, seed plate speed, and working negative pressure were used. The
relative deviation of the coefficient of variation of the displacement consistency was used as the evaluation
index, and sensor accuracy tests, detection system performance tests, and field tests were done. The
results of the test indicated that the relative deviation of single and double-grain detection test results was
no more than 3. 67% ; the relative deviation between the actual value of the seed quantity in each row and
the detected value did not exceed 4. 0% ; and the relative deviation of the coefficient of variation of each

row did not exceed 1.0% . The results of the field test indicated that the relative deviation of rapeseed
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detection did not exceed 8. 0% . The overall error of the system was small, providing a technical basis for

future research on the quality evaluation system of precision rapeseed seeding operations.

Key words: rapeseed precision seed meter; seed flow detection; fiber counting
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Fig. 12 Vibration analysis diagram
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Tab.1 Test factors level

A%
K- ¥ 3l 5 % i 2 e 3 TAEHIE
A/Hz B/(remin~") C/Pa
1 0 20 1500
2 5 40 2000
3 10 60 2500

B MSEREIEM bR AR N
L, _16-c
: C.
L E——HMXH 2, %
G, —— K 0 2 (1 Fp 1A, A
C,—— 233 BORL AR I J5 A5 10 - 00, A
3.2.3 #5500
KB Box — Behnken i I [ 43 #7 3% 547 = 1 &
K IE IS, R DL E A IR & S G IR IR
B LR ARG I A 5 S PR A A X D 2 SRR 45 R a3 2
i

x 100% (12)
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Tab.2 Test results

- iR, P, TAEGUR/ MXHMRZE/
Hz (r-min~") Pa %
1 5 40 2000 3.07
2 0 40 2500 3.14
3 5 40 2000 2.95
4 5 20 2500 2.57
5 5 40 2000 3.18
6 5 60 2500 3.88
7 5 20 1500 2.13
8 10 40 2500 2.83
9 10 20 2000 2.00
10 10 60 2000 3.98
11 5 60 1500 3.31
12 0 20 2000 1.81
13 0 60 2000 2.79
14 5 40 2000 2.88
15 0 40 1500 1.08
16 10 40 1500 2.81
17 5 40 2000 2.79
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Tab.3 Variance analysis

FERWE FHAM AmE B F P
A 7.99 9 0.88 23.37  0.0002*
A 0.98 1 0.98 25.80  0.0014*
B 3.71 1 3.71 97.76  <0.0001**
C 1.19 1 1.19 31.43  0.0008""
AB 0.25 1 0.25 6.58 0.0372"
AC 1.04 1 1. 04 27.39  0.0012*
BC 0.004 2 1 0.0042  0.11 0.748 5
A? 0.736 6 1 0.7366 19.39  0.0031**
B? 0.0335 1 0.0335 0.8831 0.3786
c? 0. 0347 1 0.0347 0.913 1 0.3711
A 0.2658 7 0.038
KA 0.1709 3 0.057 2.4 0.208 3
R 0.094 9 4 0.0237
S A 8.25 16
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Fig. 14  Relative deviation of seed quantity of each
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Fig. 15 Relative deviation of coefficient of variation of displacement consistency of each row under different working conditions
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Fig. 16  Field seeding test
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Tab.4 Field test results of rapeseed seed flow detection

system
T mw MR/ A

B ey 7 Towm mmm 2
1 1 986 2133 6. 89

2 2055 2188 6.05

3 2037 2161 5.74

. " 4 2010 2 144 6.25
RS 2 5 2033 2151 5.46
6 2144 2204 2.74

7 2 006 2123 5.51

8 2039 2146 5.00

1 1397 1 499 6. 80

2 1374 1468 6. 36

3 1485 1584 6.27

. . 4 1471 1571 6.39
P I+ 30 5 1477 1587 6.93
6 1405 1494 5.96

7 1445 1520 4.96

8 1377 1455 5.36

1 1190 1275 6. 69

2 1097 1147 4.42

3 1164 1249 6.75

. . 4 1083 1174 7.75
L 4 5 1 084 1158 6.36
6 1070 1150 6.96

7 1097 1183 7.30

8 1101 1187 7.27
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