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Mechanical properties of biomass board using fine fiber from rice straw
(OZhang Jin!, Wang Xiulun!, Kito Koji!, Ren Dongyang!.
1 MIe University, Graduate School of Bioresources

This study was to investigate the possibility of producing biodegradable biomass
board using fine fiber of rice straw and its mechanical properties. The making
process was cutting, soaking, refining, forming and drying. Mechanical
properties of the biomass boards were investigated by three-point bending test
and tensile test. The results showed that the making process of biomass board
was appropriate. In addition, the biomass board using fine fiber was stronger
comparing with previous experiment results of making biomass board.
Keywords: biomass board, rice straw, fine fiber
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Generic Detection of Strawberry in Complex Environments Using Deep
Learning
(O Habaragamuwa Harshanal,

Kondo Suzuki

Tetsuhito!, Shiigi Tomoo?, Ono Masanoril.
1 Kyoto University, Graduate School of Agriculture, 2 National Fisheries
University, Department of Ocean Mechanical Engineering

Naoshi!, Ogawa Yuichil,

Most agricultural object detection algorithms handle only one object class, and fail in complex
environments. Deep learning has the potential to handle both issues efficiently. A Deep
Convolutional Neural Networks (DCNN) was used to detect strawberries in a greenhouse. To
evaluate this DCNN, 421 strawberry fruit clusters and individual images were captured. The
effect of a Support Vector Machine (SVM) on top of the DCNN was also evaluated (SVM+DCNN).
The DCNN by itself could successfully detect both mature and immature fruit with an average
precision of 88.02% and 77.2% respectively. The average Bounding Box Overlap (BBOL) was
73.92% for mature and 70.45% for immature fruit. The bounding box overlap was significantly
improved by the SVM+DCNN. The SVM+DCNN improved the BBOL overlap to 77.72% for
mature fruit and 74.24% for immature fruit. We have shown that deep learning can be
successfully applied to detection of greenhouse grown strawberry fruit.
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Underwater helmholtz resonance variation with temperature,salinity and flow
speed.

O Njane Stepheny!, Kondo Naoshi!, Ogawa Yuichi!, Imai Koukil, Suzuki
Tetsuhitol.

1Graduate School of Agriculture, Kyoto University

Helmholtz resonance is useful technology in measuring volume of samples
nondestructively and without touching and is based on frequency changes and
can be introduced in aqua culture for measuring fish volume in water. However,
no previous study was reported on the behavior of frequency change in water. To
evaluate frequency changes at various conditions in water, we measured the
volume of air at different temperature and salinity, which are known to change
water density. In addition, effects of flow speed were also evaluated the
dependency of frequency on the flow rate as reported by previous researchers.
Frequency decreased as volume of air increased in all measurements, but small
variations were also observed at different temperature and salinity. Increased
flow speed resulted in increased frequency, with jumps observed as frequency
increased. These jumps were associated with edge tone effect between the nozzle
and edge of resonator.
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Effect of Saccharides on Thermal Denaturation of Protein Investigated with Far-
and Mid- Infrared Spectroscopy

OLi Xu!, Keiichirou Shiraga!, Aya Adachi!, Tetsuhito Suzuki!, Naoshi Kondo!,
Yuichi Ogawa!

1 Graduate School of Agriculture, Kyoto University

While the native conformation of proteins collapses during thermal
denaturation, it is known that saccharides can inhibit this denaturation. In
probing the mechanism for this protective effect much of the research has
focused on direct saccharide and protein interactions, but with limited success.
Another school of thought suggests saccharide-water interactions may inhibit
the thermal denaturation of proteins, but the mechanism is not fully understood.
In this study, the water dynamics of protein-saccharide-water solutions in the
far- and mid- infrared region were examined via the complex dielectric constant
properties of the protein and the water. We compared the degree of
conformational changes of human serum albumin containing different
concentration of trehalose, sucrose, maltose and lactose respectively. By doing so
we were able to characterize the hydrogen-bond strength of water and its
network structure around the protein.
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