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Abstract: Bud length is an important criterion for seed vigor judgement. Traditional detection methods for bud length
used manual measurements, which had the problems such as time consuming and the measuring results were affected by ex-
perimenters’ subjective factors greatly. Automatic detection algorithm of bud length using digital image processing technology

could improve the detection efficiency and unify the

UrFS B 87 .2020-10-25 measurement standard to avoid subjective error. A

ESTHE . {5 [ AR5 4 FE 2T H (31701512)  #HiT 4 & compound algorithm and software for seed bud length and
SBFRTH E (2019C02013 .2020C02020) ; 1M T 45 2 1k B root length detection were designed based on the principle

FHRFSE 3 B (2019GZ15) ; Wil 8 #F )T — R F i B of feature selection and skeleton extraction algorithm. First-
(Y201941626) ly, the leaf information was extracted based on the color
TEEBN .21V (1994-) Lo Wiy M A B+ 17 75 4k W58 5 1a) feature, and the leaf region information was wiped off in the
JEMEAEFE, (E-mail) 1030273748@ qq.com binary image of bud length for the whole plant. Secondly,
BIWUESE  BTRAL, (Tel) 0572-2321106; (E-mail) 02426 @ jhu. edu. image of the seed was segmented based on eroded images of

en, FEHRAE, (E-mail) 11594@ zjhu.edu.cn disk structure element and linear structure element, and the
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center of the seed was got. Then the binary image for bud length of whole plant was enhancement and the edge contour of the

image was processed. After that, skeleton of the bud length image was extracted and the image was pruned, the bud length

and root length were calculated according to the Euclidean distance between pixels in the skeleton. Bud length and root length

of corn, wheat and rice were measured in the study. The results showed that, average percentage error of the bud length of

corn, wheat and rice were 2. 90%, 2. 05% and 2. 40% respectively, while for root length the data were 1. 90%, 2. 11% and

2.02% respectively. The experimental results show that, the compound algorithm based on feature extraction and skeleton ex-

traction can detect the bud length and root length during seed germination precisely and fastly.
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Fig.1 Front panel of bud length and root length detection soft-

ware

1.3 #HRFGE
1.3.1 HFAER I M7 2F B BEAY B il 42 1
SRR H B A A TR SR, iR
L A YR N G €2 SN %S ST S | Sy S K
T B AR R HEAE b 70 2 R P B g e e
PrrG YOG — 30, PRICASHIFSE A FH 4 28 B 0 £
fiE, TR 2 R A G b s 2r XKEUE B HRER
SR ZER AR DI T, 45 & Fh 7 IR R AE 2331
AR XS TSR AR 1 rhul, 2R is B S
BRI SRR A AR A 0y s 42 i
FARKSHEK,
1.3.1.1  BESHE  BUR e RS b BCa
MR (5B R SR E RS T RGB R H
B2 (R 2 — 3840 gt 5 3 s il ,
TEEMG T AR R SR B A AT LUE L 3 458 1E
(I BE BRI IR 237 B AR AR HE T i 4k
STIREN Y/ 2 A LR A A R T BIE R I EAN SR TIBTER 0D/ %7
o SZIIR & DL RGB AL IR AR, AR F 5T
gt ts th 7E LR T 5 H) RGB Bl 42
R RGB B3 (Al W R FEH O RN -
greenleaf= (g, b, >10) N (g —rosne>10) (1)
whiteroots = (r_,,.>70) N (g,.1..>70) N (b,,..>70) (2)
A+ T value ~8 value \bvalueﬁ%IJ%%E\‘ R.G.Bi#if
IKPEDR, ; greenleaf $§ H AL GE ZE R R A
whiteroots TR T R SR R S ES, H
HESTE T RCAIARANA R R A
1.3.1.2 JERFHE  Fhrif e EHRaE T HEER
TEARFFAE , A0 Fh 5 FFRL 19 T AR — B ] Sy [ | 6 5]

& HEBIE BRRE SR A, 18 2 A R A
I3 By AT B T KBl M EIE B /N b R
FE R IRRETR T

G

tiil GINS]7

B2 ERFHFHMFER

Fig.2 Shape of common seeds
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Fig.3 Relationship map of several kinds of pixels’ position

AAHTESE T —Ffts 20 B B9 A7 ( Endpoints
removal pruning ) $EHCHCo B 42 R VL AR 1A An &
4 FioR BRSSP BT .

| R

B4 ihaMBREsEiREE

Fig.4 Flow chart of endpoints removal pruning
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Fig.5 Flow chart of image processing
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Fig.6 Step by step results of feature selection for seeds
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Fig.7 Images of seed selection and seed ‘ center’ marking
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Fig.9 Results of image edge processing
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Fig.10 Effects of skeleton extraction and pruning results
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Fig.11 Algorithm calculated value and manual measured value of bud length and root length of corn, wheat and rice
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Table 1 Error of Algorithm calculated value for bud length and root length of corn, wheat and rice

K wK
firy 5 BoRbRgE  BUMERHRYE  PHEAMEY  BORENNRZE  BUMEXNRE  THERE
(mm) (mm) (%) (mm) (mm) (%)
EEP N 1~10 3.40 0.01 2.90 2.91 0.40 1.90
11~20 3.82 0.01 3.73 0.09
21~30 3.30 0.60 3.42 0.63
31~40 2.26 0.19 2.83 0.09
41~50 2.24 0.09 4.75 0.12
INAZ 1~10 3.19 0.35 2.05 3.79 0.37 2.11
11~20 2.86 0.03 3.17 0.26
21~30 3.80 0.14 4.48 0.35
31~40 2.42 0.01 4.41 0.55
41~50 2.83 0.28 4.87 0.84
IKFE 1~10 2.68 0.04 2.40 3.56 0.21 2.02
11~20 1.52 0.01 3.30 0.13
21~30 3.41 0.35 3.33 0.42
31~40 2.71 0.08 3.15 0.70
41~50 5.01 0.19 3.88 0.38
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