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Design and Experiment of Identification and Detection System
for Pelleted Coated Seeds

HOU Zhanfeng ZHANG Xiwen CHEN Zhi DAI Nianzu MA Xuejie LIU Min
(College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract; Due to the nonconformity of coating formula and low-level automation of seed-coating
machines, seed-coating technologies in China exhibit low coating-success rates, detection accuracy and
efficiency. To solve these problems, an recognition and detection system for pelleted coating seeds was
designed to recognize the coating seeds with spherical shape. Firstly, a vision shooting platform was
built, and the captured image was transferred to the recognition control system for image pre-processing.
Secondly, according to the characteristics of different types of coated seeds after image processing, a
recognition and detection algorithm was proposed. According to the difference of image area ratio between
damaged coated seeds and other coated seeds, the recognition of damaged coated seeds was realized by
advanced morphological processing. The identification of multiple seeds and qualified seeds was realized
according to the difference of the pixel values of multiple seeds and qualified seeds. Finally, the total
number of seeds, the number of qualified seeds, the number of multiple seeds and the number of
damaged seeds were detected, and the qualified rate of coating was calculated. The experiment was
carried out on red clover seeds. The results showed that the time of single image acquisition, processing
and recognition was about three seconds. The accuracy of using advanced morphological treatment to
identify damaged coated seeds was 98. 8% . When the test samples was 200, the success rate of the total
number recognition algorithm was 99. 1% , the relative error rate of qualified coating seeds and multiple
coating seeds was 1.18% and 3.36% respectively. All these results suggested that the developed
recognition and detection system realized the functions of shooting, image processing, detection and
recognition, as well as output and storage of results. Therefore, the developed recognition and detection
system can be used to fulfil non-destructive testing of coating seeds.
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Fig.1 Overall structure diagram of coating machine
Lkl 2. KSR 3. FREE RS 4 BB 5. Rk
I 6. YRR 7. 25 8 EEZIR 9. 4kiay 10 JGH
AL L ARMENL 12 mE 13 BEiEiRE 148
KE OIS Wk 16 R 17, LRI RS 18, (LA

1 MFANLEBRIEIZRRSH
Tab.1 Main technical parameters of seed pelleting

coating machine

AME RS (K x 98 x5 )/(mm x mm x mm) 1300 x650 x 1 200
B (R F) kg 5
BEL 7 (B ) kg 5
AL 3
AR/ (kgoh ™) 1.2
Bl it it/ kg 45
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Fig.2  Structure diagram of shooting platform
LBk 20T 3.0EE 4.8 S BRI RS

®2 MEFETEWHLE

Tab.2 Main hardware configuration of shooting platform
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Bz HE 2441 D8 1080P (A # & Ji :300 mm)
) RH — RL9040 — 90W ( 7 & % J¥ :200 mm,
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260 mm x 20 mm )
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Fig.3 ldentification control system interface
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Fig.4 Working flow chart of identification system
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Fig.7 Flow chart of image pre-processing
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Fig.8 Seed image processing results
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Fig.9 Flow chart of image recognition algorithm
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Fig. 11  Effect picture of advanced morphology processing
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Tab.3 Experimental results of damaged coated seed

recognition
453 40 A ol - B i/ KL LR B /KL HEH 2/ %
20 20 100
40 40 100
60 60 100
80 79 98.8
100 99 99.0

R 3 WAL, R B0k A Rk 98. 8%
K2 BT 2R Xt TR A AR T B BN T 100 R
ARG IR ZE R EAE 1 ORLLAN o MR UE R a2
o SR 25 o Ak BRI A 4 A TR 1 ) O 1% o R
o A PR, T A RO A B A A e i 2 TR
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Tab.4 Accuracy and variance of coated seed recognition algorithm

R BEGRIIEE BEUIRE BNAEKRaKR T RNSHEERT BZHaRMF RN 2R T
SH R WA %/ % kN AT IR 22/ % By L ki? AT 5 22/ % BT 2/ k02
100 99.9 0.09 0.22 0.16 1. 00 0.09
200 99. 1 0.76 1.18 1. 81 3.36 1. 89
300 98.6 1.76 2.05 2.65 6. 44 2.01
400 97.8 3.40 2.92 5.24 9.29 1. 64
500 97.1 5.45 3.90 9.24 13.93 2.29
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oy IR, R EOR S R, A B AR T

PRPABIL— KM T, BN OGRRERZ R
HORBI SR Z AT o R f T 2 A AR
TR REER D, 5 B2 b AR T U R 25 R
I AE R R, B IR S A B, A A
B R T AR N R 22 LA SRS I 22 R A0 A D 1 R X R 22
TE T K o MR ] 5 A 18 AR A 0 il A Al



% 6 1)

fo i g 2 LR ELAR B TR BRI R S i 5 i 69

AR G ARG A% A 0 1 40 5 2 BE LI R 3
7, B3 200 AL ALK FI5o HEEA G HCH 200 KL,
SR R A R 99. 1% Kl & A% AL A B T
TR 2 DA 2 A I 22 b 0 A b R A R 22 23 30l A
1.18% 45 3.36% . XM UER] , %7 il R 5 v 1
TARRCR AR T TARESR T A R UL S N T H
ik

6 it

(D HLas AR, B T —E kb
AP TR BRI R GE . BT X B BRAR AR T, 1%
T B B o U R G B T X R AR

BB 2R AR B AR B RN DL S AR
R

(2) 2 56 50 HiF , 12 P15 Ak 335332 WA R00H BR
Foft =7 22 J) 2 oo T L, S B T4 A AR T o B ST
ORI DI RE o AL, 78 B B B B v T TR 25 1 R
T 32 F = GOE 45 2 b BRI 6 A B B0 1
T2 1 15 98. 8% il R B ER .

(3) MR [ G il o 1) A A Py i B 40 A il 1 2 R
2, BE B3 R B0 FE AR Ry 200 7 A0 4K P F A AR
THL A 1 T R 2R 5 B 99. 1% , % A K A A B F LU
Ko Z2 K AL A Bl T LB AH Xk 22 0 i ol 1.18% &5
3.36% , i BT EK .

& % x Wt

(1] Th& R BN, a5, TR SRR R AD T K M 2 A2 [T ], B0k %4 ,2016,25(8) :56 - 64.
MA Jinxing, TU Depeng, KOU Jiancun, et al. The effect of drying temperature on the dehydration rate and germination rate of
leguminous forage seeds[ J]. Acta Prata Sinica,2016, 25(8) :56 —64. (in Chinese)

(2] ZREIZR,BUAEHE BI04, 5. A3 T A IR BNE SR BUR KB [T]. hEKFERE,2019,33(5) 401 - 406.

ZHU Mingdong, WEI Xiangjin, XIE Hongjun, et al. Current situation and thinking of seed processing and testing theory and
technology[ J]. Chinese Journal of Rice Science, 2019,33(5) :401 —406. (in Chinese)

(3] TR, E4%,TF, % HEM TG TN IEARVEHERII]. B4 5,2017,46(1) .73 -76,68.

YU Tianyi, ZUO Shaoling, YU Fen, et al. Research progress of peanut seed aging and seed processing technology[ J]. Journal

of Peanut Science, 2017,46(1) .73 —76,68. (in Chinese)
(4] &%y, 0, MR, %, KO FERIFARESGEE

79 -86.

SURRPERE R EAL S ()] AR R 244 ,2020,51(3)

HAN Bao, LIU Qiao, GAO Yingling, et al. Numerical simulation and experiment on uniform seeding performance of seed drug

mixing device of soybean seed coating machine[ J]. Journal of Northeast Agricultural University, 2020,51(3):79 - 86. (in

Chinese)

[5] WHEEH, WM, 5. Ay kb RTE/NRA ¥ et ss 5 T]. A EFE,2020,39(11) ;18 - 21.
CHANG Ying, WEI Tingbang, ZANG Guangpeng, et al. Research and application of seed pelleting technology in small seed
[J]. China Seed Industry, 2020,39(11) :18 —=21. (in Chinese)

(6] BR& XM, 8 BREMFaREAR S T2 (—)[1]. HEFL,2018,39(3) :44 —47.
CHEN Gu, LIU Zongxian, HUANG Dan. Alfalfa seed coating technology and technology (1)[J]. China Dairy, 2018,39(3) .

44 —47. (in Chinese)

(7] AEEEL, RE &5 04, 45, BYW — 400 B ok 55 fip 7 Ik 3 UL A @ AR HL AP T oLt B sh et [T ok L2 4R, 2018,

34(3) . 57 - 64.

SHAO Zhiwei, CHEN Zhi, HOU Zhanfeng, et al. Seed pelletizing movement characteristics of BYW — 400 wheatgrass seed
vibration pelletizing and coating machine[ J]. Transactions of the CSAE, 2018, 34(3) :57 —-64. (in Chinese)
[8] PLSC,BRE, i, 45, PR30 13 4R s M B Fp 7 LR AL AR RCR BUE L 550 [T]. &l TR 4R, 2017,33(19) .

86 -93.

QIU Yi, CHEN Zhi, HOU Zhanfeng,et al. Numerical simulation and experiment on improving the coating effect of forage seed
pellets by vibrating force field[ J]. Transactions of the CSAE, 2017,33(19) :86 —93. (in Chinese)

(9] &b, BRAIZAS, BRE 5. SR FILR AL G AZ S R 5 S8R sE [ T]. AHUALRTFSE ,2021,43(11) ;184 - 191.
HOU Zhanfeng, CHEN Lijie, CHEN Zhi,et al. Study on the movement law and parameter optimization of forage seed pelletized
coating[ J]. Journal of Agricultural Mechanization Research,2021,43(11) ;184 —191. (in Chinese)

[10]  BREEgE, FMOAK w0, 55, JETHLas 4008 oK Al PR R BOR [T ] Rl WL %4 ,2010,41(7) : 168 - 173,180.

CHEN Bingqgi, SUN Xudong, HAN Xu, et al. Rice seed selection technology based on machine vision[ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2010,41(7) :168 —173,180. (in Chinese)

[11] ®8EPa 90,5, TR SR ik & kit 5w (], Rl Hiasi ,2021,52(3) :153 - 159,177.
MENG Fanjia, LUO Shi, SUN Hong, et al. Design and experiment of corn seed real time detection and sorting device[ J].
Transactions of the Chinese Society for Agricultural Machinery, 2021,52(3) ;153 —=159,177. (in Chinese)

[12] @IS, HET LA 5 0k BUGE AR 0 BT F W BRI 5438 [ D], Bk PUdbRpMpL R K%, 2017.

WANG Chaopeng. Inspection and classification for the quality of maize seeds based on machine vision and spectral imaging

technology[ D]. Yangling: North West A&F University,2017. (in Chinese)

(THE183])



