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13:00-13:15 B-7

Speeding up semantic segmentation in rice field for rice combine harvester
OLi Yang', Michihisa Iida', Cheng Shijing', Masahiko Suguri', Ryohei Masuda'
1Graduate School of Agriculture, Kyoto University

Deep learning has considerably improved semantic segmentation. However, its high
accuracy is traded against larger computational costs which makes it unsuitable for embedded
devices in rice combine harvesters. In order to detect and identify the surrounding
environment for rice combine harvesters in real time, a semantic segmentation model which
keeps the high accuracy was trained first on rice field images. Then, a network slimming
method, which takes wide and large networks as input model, yielding thin and compact
models with comparable accuracy, was applied based on this model. After slimming, a trade-
off between speed and accuracy was made. Finally, a high accuracy segmentation model for
field rice images that can be run in real time on embedded devices was obtained.

Keywords: Rice field image segmentation, deep learning, Fully Convolutional
Networks(FCN), network slimming

13:15-13:30  A-8

P34 A RO S 1B HHFE
OSRT—E8 !, E5% |, AIHR
| SRR IR

A B UTRIT 5 721218, Here 72 HERAS b MR e 0 B
BRI IS, KBTI, MO o & LT A& 2 7 R S o
EROERE QLT 5, KTH T A A7K— FORFEE L, ) & A
BEREN 5 BRAHL S € TR Lz o R — FOMBERBE T~ 12, = 2 °f
BT BB B b MBI & & MBI S TS 5,

% —U — I : bio-board, Internal bonding strength, soybean straw, evaluation

13:15-13:30 B-8

Obstacle detection for combine harvester using YOLO algorithm and panoramic cameras
(OCheng Shijing', Michihisa Iida', Masahiko Suguri', Ryohei Masuda'

1Division of Environmental Science & Technology, Graduate School of Agriculture, Kyoto
University

Since obstacle detection has been widely used in various fields, it can also be applied to
combine harvester’s security system. But traditional detection frameworks have certain
limitations such as accuracy is low in complex background. This research chooses YOLO v3
algorithm which has the advantage of being extremely fast with high accuracy and having
generalizable representations. After collecting data set in field experiment by panoramic
camera, labeled images were put into training model. YOLO used a convolutional network to
extract features and then parameters were saved in trained kernel. In testing process,
unlabeled images were used for obstacles detection test and got the prediction boxes. The
high accuracy of test results indicates that this method is executable in practical applications.

Keywords: Obstacle detection, deep learning, YOLO, panoramic camera
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13:30-13:45 B-9

Evaluation of Track Tension Effect to Half-tracked Tractor Traction Performance by Utilizing
Computer-Aided Engineering Simulation.

(OBob  Andri', Takashi Fukushima', Shota Nakanishi', Ryota Fujii', Kenji Takisawa'

1Mie University

A half-tracked tractor is a type of tractor with regular wheels at the front for steering and
continuous tracks at the back to propel the vehicle and carry most of the load. Half-tracked
tractors are becoming widely used and increasingly popular in agriculture with the abilities
are decreasing soil stress, compaction soil risks and having high maneuverability. Track
tension has a significant impact on the dynamic performance of a track included the traction
performance of a tractor. The relationship of track tension to traction performance of the
tractor was evaluated by utilizing CAE (Computer-Aided Engineering) software in this study.

Keywords: half-tracked tractor, track tension, traction, CAE
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13:45-14:00 B-10

Manufacture of hybrid biomass board and its mechanical properties using soybean straw and
PLA

Obe—#a !, EFHf !, RIFR !

| —ERFREG G IR 7R

This study is to investigate the mechanical properties of the biomass board by using
soybean straw and PLA. Three kinds of hybrid biomass board were made by changing the
ratio of PLA to soybean fiber. The making procedure included cutting, soaking, refining,
materials matching and forming. The rupture stress was measured by three-point bending test
and tensile test. Furthermore, wood screw holding power test and moisture absorption test
were carried out.

Keywords: soybean straw, PLA, hybrid biomass board, rupture stress
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Electro-Fenton decolorization of caramel colorant for the utilization of liquid food biomass
waste

(OChen Haibo', Thara Ikko', Yoshida Gen'

1Kobe University

The decolorization of three colorants has been studied by electro-Fenton (EF) process with
BDD. Colorants were oxidized via (-OH) formed at BDD anode from water oxidation, and
mainly in the bulk from Fenton reaction between yielded H>0; and added Fe?*. Colorless was
enhanced with increasing air flow rate and current intensity due to greater production of (-:OH)
and H»O: by EF reactions. This study highlights the potential of EF for efficient degradation
of caramel in liquid food biomass.
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