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Accurate Segmentation of Low Contrast Transmission
Images of Maize Grain Internal Components
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Abstract; In order to solve the problem of inaccurate extraction of internal components in maize grain
transmission image due to low contrast, a multi-channel overlapping region segmentation method based on
non-linear transformation of color channel was proposed. The horny endosperm pixel information was
obtained from the binary images of gray scale and R channel of maize; and the “farinaceous endosperm +
embryo” image was transformed into Lab color space, the farinaceous endosperm image under b channel
was extracted; and then the embryo pixel information was obtained from the binary images of R channel
and b channel, so as to segment the components of maize grain accurately. Firstly, the transmission
images of different maize varieties were collected, and the single grain was extracted. Secondly, the
single maize grain images were segmented by the multi-channel overlapping region method based on the
non-linear transformation of color channel, and the images of horny endosperm, farinaceous endosperm
and embryo of maize grain were obtained. Finally, the recall ratio and the precision ratio were used to
evaluate the segmentation effect of multi-channel overlapping region method and traditional image
segmentation methods on different varieties of maize seeds. The experiments showed that the recall ratio,
precision ratio and comprehensive evaluation index of the multi-channel overlapping region segmentation
method were all over 98% . The segmentation effect was better than that of the traditional segmentation
methods. Tt can realize the accurate segmentation of the transmission images of different varieties maize
grain with transparent hormny, and provide a scientific basis for the study of the three-dimensional
distribution of internal components and the mechanism of dry crack formation in maize grains.

Key words: maize grain; low contrast transmission image; component segmentation; color space

transform ; multi-channel overlapping region
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Fig.2 Maize grain transmission image
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Fig.3 Extraction process of single maize grain image
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s —(HENR A (B, EATP RGO BGRB9S
Bo B ZHMBLAGR (v, y) LB EAA S, W
WO B DX A L (R A R AR R A AP AT A
FIARDCIE T 5 3 AR AR R A3 (o, y) EBIR R A
AAHAE W ICE & X 15 B, A ALEGE B bRIX
L DL HE, B2 BB 2 52, T R R
B T e DX AE EE S XA AR T | T H5e 4
FREIF IR AR E AT 5 R,

xR GRS

v v
HIELT JHIE2T
B 40 B4
v )
| —mriga |

(B |
\ I

[l AT T PR 5

{5 AR

W EAKMNGERE | | ek RAKANEERE

BRGRAER

RIPEESES
Tefit ol B AR D 1 Tefit ok B AR X 1T

5 2o i Xk R A
Fig.5 Flow chart of multi-channel overlapping region method
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Fig.6  Segmentation process of horny endosperm
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embryo and its gray-scale distribution
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endosperm and embryo
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Fig. 11  Image segmentation results of different maize

varieties by multi-channel overlapping region method
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Fig. 15 Segmentation results of different color maize grains transmission image
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