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Remote monitoring and analysis system of agricultural robot based on browser/server
architecture

(OXU Maoling', [IDA Michihisa', SUN Zekai', CHEN Sikai', Suguri Masahiko', MASUDA
Ryohei!

1 Kyoto UniversityGraduate School of Agriculture

In this research, we develop a remote monitoring and analysis system to monitor the robot.
The principle of the system is that the working data from the IMU and the GNSS receiver
will be stored as a log file, and if a user wants to visualize the robot’s trajectory, the request
will be sent to the server to call the data for visualization on front end.

Through the data analysis, working efficiency can be obtained in a certain field. We use
the ray method to determine whether the robot is in field, and then try to analyze the
relationship between working efficiency and field area.

Keywords: remote monitoring system, analysis system, ray method, visualize trajectory
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Visualization of grain yield and quality data measured by various measurement systems

(OChen Sikai!, IDA  Michihisa', SUGURI Masahiko!, MASUDA Ryohei'
1 Kyoto UniversityGraduate School of Agriculture

Data of grain yield and quality of each field are indispensable to practice smart agriculture.
However, it is difficult to measure them by a fixed measurement system due to field condition,
machine troubles and so on. For example, though a farmer normally harvests rice by a
combine with a grain yield and quality measurement unit, he collects data by another method
due to machine trouble. In order to visualize the data measured by various measurement
systems like this, we created a mapping system to overlay maps of the grain yield and quality
on the google earth.

Keywords: smart agriculture, visualizaton, mapping system
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Human Detection for a Combine Harvester Using YOLO and Depth Camera
(OZUO Chenhao', IIDA Michihisa', LI Yang', SUGURI Masahiko!, MASUDA Ryohei'
1 Kyoto UniversityGraduate School of Agriculture

Since modern agriculture have problems with decreasing in the working population and
aging population, smart agriculture has become the future development direction. And the
automatic driving of robotic combine harvester has become one of the important technologies
of smart agriculture. The purpose of research is to detect human in front of the combine
harvester which is driving automatically and measure the distance between them. In this
paper, YOLO (You Only Look Once) algorithm which has the better performance in fast
detect speed and high accuracy than other traditional obstacle detection methods was applied
to detect humans in front of the combine harvester, and a depth camera was applied to
measure the distance between the human and combine harvester for collision avoidance. As
the result of the experiment, human in the field with some extreme poses and backgrounds
could be detected, and the accuracy of distance measurement between man and harvester has
been improved.

Keywords: Human detection| Deep learning| YOLO| Depth camera|
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The developing of deep-learning based field environment recognition system for robotic
combine harvester

OFtEfE ", SREHUA T, FERZ !, HERE!

1 RS BT R MU ER BT 7

Recent year, deep learning becomes a hot issue and commonly applied in robotic
agriculture machine field.

The purpose of this research is to develop a deep-learning based environment recognition
system for robotic combine harvester to improve the reliability and stability. It includes two
parts. First, use sematic segmentation method to recognize the human, rice lodging and farm
ridge, unharvested rice, harvested rice, combine harvester and background in the field
environment. Second, if the rice lodging exists, use the classification method based on deep
learning to detect the lodging direction and lodging degree. And then robotic combine
harvester could adjust the movement based on this information when it works.

Keywords: deep-learning, environment recognition system, combine harvester|
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Development of Biodegradable Biomass Board and Its Mechanical Properties Using Tomato
Stalk

OLi Yang', Wang Xiulun', Kito Koji', Song Xiaowen'

1 Mie UniversityGraduate School of Bioresources

The purpose of this study is to develop a biodegradable biomass board by using tomato
stalk without adding any chemical adhesive bond. The procedure of manufacturing bio-board
which include cutting, soaking, refining, and forming was proposed. Biomass board were
formed under the conditions of applied pressure of 5 MPa and five kinds of heating
temperature in a range of 110 °C, 130 °C, 150 °C, 170°C, 190°C. Finally, the mechanical
properties of the produced biomass board were evaluated.

Keywords: biomass, bio-board, tomato stalk, strength
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Bacteria Detection and Separation Using Dielectrophoresis on Near-Field Array Sensor
(OChen Siyao', [LIHFE/A !, JTHEE 2 /N IHE—2
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TR, 2 UK

Contamination of food by bacterial pathogens results in foodborne disease and public
health problems, thus tests for bacterial contamination in food and agricultural products are
important for protecting our health. Moreover, many probiotic bacteria are essential in the
production of a variety of food, so bacterial testing is also essential for preventing bacterial
contamination for these products as well. However, conventional methods for bacteria testing
require cultures that take a few days to process. While an ATP test is fast, in lack of bacterial
specificity.

We developed a Near-Field Array Sensor Chip to detect specific bacteria concentration
under low volume and concentration conditions. This sensor chip consists of 1,488 sensing
elements; each comprising a dielectrophoresis (DEP) probe and oscillator sensing probe. The
DEP captures the specific bacteria from sample suspension, while the oscillating frequency
changes depending on bacteria concentration, thus enabling the bacteria concentration in the
sample to be estimated.

Details of our sensor chip and the principles of DEP are presented, along with quantitative
results evaluating the selectivity of DEP for capturing 3 types of bacteria (E.coli, s.
epidermidis and Lactobacillus).

Keywords: Bacteria Detection, Dielectrophoresis, Near-Field Array Sensor
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Development of a low-cost acoustic sensor for estimating rice protein content
(OAndriamady Njaratiana !, Shoji Koichi '
1 Kobe UniversityAgricultural Engineering

A low-cost acoustic sensor composed of an impact plate and a microphone was developed
for estimating protein content in rice. The sound, shown as a spectrum, resulting from the
impact of brown rice grains onto the plate was analyzed in experiments considering materials
of plate, heights of drop, and angles of inclination of the plate. The spectra in frequency
domain up to 20 kHz were analyzed and compared. Acrylic glass inclined at 30° with 20 cm-
drop height presented the highest amplitude. A linear regression on one of its peak frequencies
presented a standard error of 0.23% protein content. Further analysis will be performed to
look for significant frequencies.

Keywords: Impact plate, microphone, spectrum, amplitude, sound
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