20204 11 A N A 1 =2 951 % BT

doi:10.6041/j. issn. 1000-1298.2020. S1. 014

kBB ERNSREMERRRITSIRE

XAX K F HEeTL X # KRE FHX

(P E gL R 2= T2 B, JbaT 100083 )

R i g S L A A S B R DL L OB R G R S B AR LR Bt TR T 2 AR
BAGI R% REAME R ST (RN R GE) o AN ARG Mk L D RERR B A 4 N R L A T A A R R R e, 1T
S5 B SGET 2 Jedis RO A TR T A0 DN 9 7 ¥, X 04 W A R O 0 P P B R AT TR o R T DB 2T 15 A 20 i
XA A B T AT 2 v AR I 1R, AR IO 2T 4% Rl i A T g R e £ ok 7 ) 2 B BT T H B
AR IR AN A B AT B B o AT o AR BE (PLC (EM253 {3 B AR B SRR 0 R BT T R R G, LR
PLR AN R GERI PR o A AD BT AR ST AT A Al RS AR R T 1 1 B o Ll 1, o 38 44 SR 3R W« 7 SR A R 401 R 20331 hy
60,70 .80 #k/min W, b E F GE A B A 53 5 0 98. 15% (98. 15% \97. 69% , B B ALV I F 0 51 1.85% |
2.31% 2.31% , o oR 3 PN AR GE I I R 3 7 B REAR T 14,59 14,36 (15, 52 T 73 51, A 9E — 25 4 o B 2R 76 B AR
A BR BES %

KB - BCOCELE; BB BRI WAL

FRESZES: S223.92 XRKFRIZAG: A XEHS : 1000-1298(2020)S1-0123-07

Design and Experiment of Detection and Supply System of
Vegetable Plug Seedlings for Transplanting

WEN Yongshuang ZHANG Yu TIAN Jinyuan YUAN Ting ZHANG Junxiong TAN Yuzhi
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; In the field transplanting process of vegetable plug seedlings, the lack of seedlings in the plug
trays and the failure of picking and throwing seedlings lead to the leakage planting, resulting in waste of
resources such as land, water and pesticides. In order to solve the problem of leakage planting, a plug
seedling detection and seedling leakage supply system ( seedling supply system) for a fully automatic
transplanter of vegetable plug seedlings was designed. As an independent functional module, the seedling
supply system specifically included a plug seedling detection unit and a seedling supply device. A
reflective optical fiber sensor (OFS) and a laser sensor were used to detect the separation seedling cup
and identify the plug seedling in the separation seedling cup. Pepper, tomato, cabbage plug seedlings
were tested at a variety of detection height by OFS to obtain the best detection height and threshold setting
parameters for OFS detection. With the height of the OFS probe was increased, the difference values was
increased first and then decreased. When the feedback difference values were the largest, the
corresponding plug seedling detection height was the best, and the optimal threshold parameter was set
according to the feedback value and the feedback difference value. The automatic supply device was
designed, and the movement analysis of the seedling supply process was carried out. The HMI — PLC
control system was designed to realize the control of the transplanter and the seedling supply system. A
field comparison experiment with different transplanting frequencies was carried out on the opening and
closing of the seedling supply system. The experiment results showed that when the single row
transplanting frequency was 60 plants/min, 70 plants/min, and 80 plants/min, the recognition success
rate was 98.15 % , 98. 15% and 97. 69% , the leakage planting rate was 1. 85% , 2.31% and 2.31% ,
respectively. Compared with the transplanting when the seedling supply system was not enabled, the
leakage planting rate was reduced by 14.59, 14.36 and 15. 52 percentage points, respectively.
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Fig.2 Automatic transplanting workflow
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Tab.1 Transplanting test results with and without supply system
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