VLM 224 ( Jiangsu J.of Agr.Sci.) ,2022,38(2) :387-393

http: //jsnyxb.jaas.ac.cn 387

IS, BRIR), XUBBEE, 4. FeF MG ALFR A BT Y 50 B A AR [ )] LRl 244, 2022,38(2) :387-393.
doi : 10.3969/].issn. 1000-4440.2022.02.012

ETEGRLENREHSESHRERQIN

> =l 1 > 2 2 3
LaA, AAA, R, FRE, kb
(LILHBE RN SE VS, 155 FAL 210017; 2. F st R2E N TR RE4Be , VLA At 210031; 3.7 AR K% T
2B, VLS8 FAT 210031)

FEE . AL S e T AR AT R 3 B SR AR S R R AR ST AR 1 AR T IR 4 R RD
TR E B Y 5 B A g 2 A Bl 7 vk . B e R I R i AR 25 AR 2G-R-B 2 (5,25 [ HE AT K B Ak b
IR S S S AT A SRR, o T AR B (RN AR 8 1 ) = 0, 45 31 H A R R R B9 AR 15 Hak
RIS FE RIRIL P VR 0 2 BBURE 7 A R/ N 85 /N it AT G 30 43, e B IRTAG [T 3 43 1) 20 /NS Bt B /N
NIRRT B, , SR B8R HEAT L, FF A 2ROV E T/ ME B 4% s 5 AR DG/T 008—2019¢ AP AILBE I 7~ % 78 K
4 KFEARRHLY TR 3 AN B R S48 T 46 4, 18 2R BLAT AL B S ST EE R Bk 22 . 45 SRR R AT IE&
b BTV T LS IR R R B (285 BE B R RO B e MR R T LA IS B 97. 95% , 7 Ag RSl i) HERR i W] LA
IKE] 96. 67% , AbPRARIE BRI YIHERT A 2. 461 s, KRS TAIMACR

KW B EAENR; BURAE, TRAERAE; SRR

hESES. TP751;8511.01 XERFRIEAS . A XEHS: 1000-4440(2022)02-0387-07

Seedling uniformity detection based on image processing
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Abstract: The cultivation uniformity of seedlings before transplanting needs to be measured manually in the identification
process of seedling transplanter. To improve the identification efficiency, an automatic detection method for the pass rate of seed-
ling uniformity was proposed based on image segmentation and morphological operation. Firstly, images of the seedling roots and
stems were processed using graying method in 2G—R~-B color space, and were processed by morphological operations after thresh-
old segmentation by Otsu method. Binary images containing rice seedlings only were obtained after secondary division of the area
threshold and shape threshold. Secondly, sizes of the sampling squares were determined by shift distance and seedling depth,
then the images were divided into squares by the size. After selecting 20 small grids in the middle part of the images, the number
of seedlings in each small grid was output and compared with agricultural requirements, and the confirmed small grid was recor-
ded as qualified. Lastly, based on DG/T 008-2019 <Outlines for agricultural machinery popularization identification: rice trans-
planter>, number of the qualified squares from images of three different seedling plates were counted, and the pass rate of seed-
ling uniformity before transplanting was calculated. The results showed that, the pass rate of seedling uniformity could be calcu-

lated before transplanting by image processing methods, the statistic accuracy of seedlings could reach 97.95%, and the accuracy

W7 57 2021-08-10 of the grid detection could reach 96.67%. The average time

ESTE T34 TN & 545 ARG 9 H (NJ2019-25) for processing each image took 2.461 s, which improved the
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Fig.1 Images of seedling stems
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Fig.2 Sampling grids for manual counting
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Fig.3 Image of seedlings in each square by manual counting
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Fig.4 Binary images of seedling stems
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Fig.5 Secondary segmented images of seedling stems
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Table 1 Analysis results of algorithms for image processing of seed-

ling stems
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Fig.6 Images with grid lines of seedling stems to be detected
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Table 2 Analysis results of pass rate of seedlings detected by images

with grid lines ( Fig.6A)
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Table 3 Analysis results of pass rate of seedlings detected by images

with grid lines ( Fig.6B)
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Table 4 Analysis results of pass rate of seedlings detected by images
with grid lines ( Fig.6C)
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Fig.7 Results of seedlings detected in grids
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