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Development of hybrid biomass board and its mechanical properties using rice
straw and corn stalk

(OHua YANG!, Wang Xiulun!, Kito Koji!, Song Xiaowen!, Yuichiro Suzukil,
Hidetsugu Oshiro2, Moeko Yoshida2

1 Mle University Graduate School of Bioresources, 2 Mie University Faculty of
Bioresources

The objective of this study was to investigate the possibility of making hybrid
bio-board using rice straw and corn stalk, and the relationship between the fiber
content ratio of two materials and the mechanical properties. The making
process included cutting, soaking, refining, mixing, forming and drying. The test
measuring mechanical properties of the bio-board was carried out including
three-point bending test and tensile test. Results showed that, the mechanical
properties of hybrid bio-boards have a great relationship with the content ratio
of corn stalk fiber to rice straw fiber. Both the rupture stress of bending test and
tensile test reached a maximum value when the corn fiber content was the
largest.

Key words: hybrid biomass board, rice straw, corn stalk, rupture stress,
toughness
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Regional segmentation and human detection in rice field by deep learning
(OLi Yang!, Tida Michihisa!, Suguri Masahiko!, Masuda Ryoheil,
1 Graduate School of Agriculture, Kyoto University

In order to detect and identify the surrounding environment for autonomous
rice combine harvesters, several deep learning models which based on
convolutional neural networks (CNNs) were applied on field images to make
regional segmentation and human detection in this study. For regional
segmentation, a number of fully convolutional network (FCN) segmentation
models which based on the VGG and ResNet models were constructed. Also, a
SegNet segmentation model was constructed. Several image semantic
segmentation models were obtained from pixel-to-pixel learning and training.
Among them, the pixel accuracy, mean accuracy and mean IU of the
FCN-8S-ResNet50 model are 96.71%, 95.57% and 93.13%, respectively. On the
other hand, several different detection models such as YOLO and SSD have been
applied to detect human on field images. The result shows that these models
have the potential to be used to make the scene semantic category of each pixel
in the field image and realize the human detection for the autonomous combine.

Key words: combine, deep learning, semantic segmentation, rice harvest
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