1 %2 R Cotton Science 2006,18(5) :299~303

ETHEFHEFTTREAMLEL A IAREARIE
T OB, EKE, REW

Q. W EREAFTEB, K 210031 2. HER L AZE , RLHEDEKELELEFEELE,
¥ E 210095)

B OEUNBEHRXERNEZEFRTURRA LA TR LBERAFRTAXIK / .84,
HERKEEH _HEAURBRFOER, - PR AT HI TR T IR EARRESNE —F
R, FEENEREELA R L REZ WA 8. AU NS A FHIL —EER A GHERRI,
HAR ABIERET VAL EE N —HERATHAEZE, DHA BRI R EERE .OX TS
HERNKEEABL AERBATE R ABIANRE NN AR QN TEER
WEREARE  EFNERREE —EMARBREARRN A —EER XD EA R TH
HERHEATARERRN BB REEZZELN, 746N RR —EERBGBERRR,
XEBR AL BIEBRE UK ERLH; —HER

HE %S :S562 XERIRE A

X E RS :1002-7807(2006)05-0299-05

Probe on the Morphology-Based Auto-Segmentation Technique for the Prehar-

vest Cotton Images photoed on the Dark Background
WANG Ling', JI Chang-ying'* , CHEN Bing-lin®
( 1. Engineering College , Nanjing Agricultural University, Nanjing 210031,China; 2. Key Labo-

ratory of Crop Regulation, Ministry of Agriculture, Nanjing Agricultural University , Nanjing
210095 , China)

Abstract: In this experiment, 63 sheets of photos, viz. 7 grades and 9 sheets per grade , of the pre-
harvest cotton image with natural shape photoed on the dark background afield were selected as sam-
plings. The cotton binary template with bracteoles can be extracted by the followed steps: (1)The o-
riginal gray image was transformed to the binary image with the min-threshold in the left side of
trough span of its histogram, and the center binary template can be extracted, which may lose some
bracteoles in the border of cotton. (2)By dint of tophat cutting preprocess, the bracteoles in the border
of cotton became more bright. The enhanced gray image was transformed to the binary image with the
Otsu's threshold, and the periphery binary template can be extracted. (3) The center binary template
plus periphery binary template is the preharvest cotton binary template with bracteoles namely. The
experimental result indicates that the preharvest cotton binary template with bracteoles reached high
precision, viz. 98. 4%.

The segmentation arithmetic between cotton and its bracteoles consists of three aspects followed:
(1)As a result of the bothat preprocessing, the intensity troughs between cotton petals was found and
the periphery bracteoles region showed a granule appearance using a small structuring element. The
enhanced gray image was transformed to the binary image with the Otsu’s threshold, and the area of

every bracteole is far smaller than the area of each cotton petal, which is the key technology in this ex-
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periment. (2)By dint of opening operation using a big self-adaptive structuring element, the connectivi-
ty statistics of the cotton image, viz. the number of objects, can be obtained in the opened binary im-
age to judge the grade of preharvest cotton. (3)To the lower grade of preharvest cotton with multiple-
connectivty, cotton petals not exceeding four was extracted from the non-opened binary image in turn
according to the above-mentioned key technology. To the higher grade of preharvest cotton with sin-
gle-connectivity, the original gray image was transformed to the binary image with the Otsu's thresh-
old renewedly to avoid losing area, and the max connective region was extracted from the newly binary
image. The experimental result indicated that the better precision, viz. 74. 6% , was obtained in the
course of extracting the cotton binary template, and the arithmetic used for extracting cotton petals is
robust.
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Fig.1 Segmentation procedure from background (Grade 2, No.2 )
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Fig.2 Image preprocessing procedure using tophat (Grade 2 , No. 2 )
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Fig.3 Image preprocessing procedure using bothat (Grade 6 , No.4 )
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Table 1 Connectivity statistics of opened and non-opened binary images

i FEEREMBEER FR BRI mREER FREREBEBEH
n_unopened n_cotton n_opened
1 1 11 11 1 11111111111 11 1 1 1 1 1 1 1 1
2 3 3 215 1 3 4 1 2 1 1 1 2 1 1 2 1 3 1 1 1 4 1 1 2 1
3 3 2 4 3 3 7 2 3 3 1 1 4 2 2 4 1 3 1 1 3 4 2 3 4 1 4 2
4 3 6 5 5 5 8 2 6 9 1 4 2 1 1 4 2 2 3 3 4 4 3 3 4 3 3 4
5 4 4 9 4 6 6 6 8 8 4 2 2 3 3 3 3 4 4 4 4 2 4 3 4 4 4 4
6 6 11 7 11 5 5 6 13 11 2 4 3 4 4 4 4 4 4 4 4 4 4 4 4 5 4 4
7 100 7 12 8 13 6 13 9 13 4 4 4 4 4 2 3 4 3 4 4 4 4 4 3 4 4 3
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Fig.4 Cotton binary templates
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Fig. 6 Image segmentation procedure for high grade cotton (Grade 1, No. 6)
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Fig. 5 Image segmentation procedure for low grade cotton { Grade 6. No.4 )
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