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Automated detection research for number and key phenotypic parameters of rapeseed silique
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(1. School of Mathematics & Computer Science, Wuhan Polytechnic University, Wuhan 430023, China; 2. College of
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Abstract: Silique observation and measurement are essential for rapeseed breeding. In this paper, an automat-
ic detection method was proposed to replace the traditional manual method. A device was designed to acquire video
of scattered siliques, based on pulling and vibrating stacked siliques. Silique videos were extracted to frames, and
then, by using QR code as marker blocks in image, the key frames containing all siliques were effectively extracted
and spliced into individual intact. Crossed siliques in frame caused an error in measurement. A cutting method of
crossed siliques image based on concave point extraction and matching was proposed. By this method, all kinds of
crossed siliques could be identified with accuracy rate of 98.0%. In the measurement of phenotypic parameters, a
core diameter Otsu method was proposed to judge the posture of silique, by which elliptic long and short axis of the
cross section of the silique was estimated, and then length, surface area and volume of the silique were calculated.
Results demonstrated good accuracy and adaptability to different varieties of rape by this method. Estimation error
of length, surface area and volume were less than 2.9%, 4.8% and 5.0% respectively. Thus the method could be an
effective replacement of artificial way and provide key basic data for rapeseed and agricultural research fields.
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Fig. 1 Schematic diagram and photograph of the device for silique—spreading and video capture
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Note: A: a color image of siliques; B: median filtered and segmented by the OTSU algorithm; C: small connected domains were filtered
2 BEGBAENRRESER

Fig.2 Procedure and result of image preprocessing



74 e EEHE R

2020,42(1)

I A5 F 1) R 2oy T B A 2R X0 O 410
i, AT T ESIER . AT B R E T 5K
AT LURE BB A R0 B A i
MY R A 2R T BE RS, ML e A 4 L
Fofr T R AR R A4 238155
(1) n=37 %0 MRAFAENM, ATk 5H
(EALIDENIUREDON SRS - NG LIDER 3 S S LIPS 6 S
R, AT HARHE 0 (2) n=0, OHRANMAE A
Mol QP AAE BAE B — R TIE
AR TR B AL o Ak BT 3k < DS T 38 P P s Akl 20
P ISE AR . PR AT AIAR , I T 43
F AR 2 (3) n=0 LIS £ . On=21, A%
o BRAR /N A9 56 ) 1 B L sl A 1 SR A
HE, ACPRITEE A AS TU 5EE Ze A DI 03
PSR 23, X TR T8 %E’JE* 15 L A 3 23 E
FRL, ENHE A B, @n = 485, A KL LR

El

FE AP E A RIENE B AR5 C: MG 5 D - 0B 5015 E

ARLENES, AT Z AR, )y
5 AR AR M A A R BB RS ORI A b, MDA (2 B804
AW A TRl —2, Sext 4 A1 5 B 28 k47 40, Xt
TR T 1 A TR I L A R 0 Sy AR AR A
TE N B, B H AR IS A SR AT AL B 2 R AL BRI
RO,

AR F AL E 4A iR, B 4B-D
A EISL] . FAB R EE AR, 0=
2; E4C A BRI AR n=2; K 4D R =TS M
Hon=6, RIS AL HSEEE | GEi T AF A T BRI Y
T R, B A A R AR
1.5 ETESMHITNARRESHAR

151 ARESEN MRBIEESHY

Wi H T AL AR08 B R R S B SR BE o 2R v ]
T2 B SEERRZ OO EART . AR
(8 AR T 3 A — S I ) — Aﬁl%fﬁﬁﬂl{ﬂ"

&2

Note: A: image of two crossed siliques; B: edge detection; C: concave point detection; D: the first segementation model of two crossed siliques; E: the sec-

ond segementation model of two crossed siliques
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Fig.3 Two possible segmentation method for two overlapping siliques
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Fig. 4 Algorithm flowchart for overlapping rapeseed segmentation and examples
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Tabable 1 Experiments results of silique quantity detection

Tl FERRT-LIFERS /s SEBR RSB PO AR B E U R/ %
Rapeseed material Duration /s Actural siliques Detected siliques Accuration rate

e =

312.6 2835 2779 98.0
Zhongshuang 6
Kt 55

323.8 3189 3129 98.1
Dadi 55
AL 625

306.1 2957 2912 98.4
Huayouza 62
JEA

331.8 3177 3130 98.5
Danben
il 520

328.6 3046 3001 98.5

Fengyou 520
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Table 2 Experiments results of silique phenotypic parameter detection

TSR A RS RISH s
. o , HEl: S N TS, ERR r
Rapeseed material Silique number  Phenotypic parameter
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V 12 003.4 11 845.8 101.3% 0.779
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. o L 14221.2 143422 99.1% 0.964
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v 11013.4 10724.8 102.6% 0.725
L 17611.2 18122.2 97.2% 0.961
F
240 S 633264 65672.2 96.4% 0.802
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v 14 024.6 13 380.0 104.8% 0.716
. L 16 312.6 16 647.2 97.9% 0.944
Il 520
231 S 562314 57 867.2 97.1% 0.801
Fengyou 520
v 130134 12 384.5 105.0% 0.711
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ote: L is length(mm), S is surface area(mm?),V is volume(mm?); S;: automatic measured value; Sp: manual measured value; : relative error of auto-
Note: L is length S is surf: 2),V is vol 3); S, : automat 1 value; S 1 1 value; ERR: relat { aut

matic measurement; r: correlation coefficient in 95% confidence interval
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