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14:30~17:00  Symposium (Japanese only)
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09:00~11:20 Oral Sessions
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12:40~16:15 Oral Sessions
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9:10 B-S1 |FTIR ATR Terahertz Spectroscopy Based Vitamin C Prediction in
Aqueous Solution by iPLS Regression

Kyoto University ODiding SUHANDY, Meinilwita YULIA, Yuichi

OGAWA, Naoshi KONDO

In this study, the potential to use FTIR ATR THz spectroscopy together with iPLS regression
for predicting vitamin C concentration in aqueous solution was performed. Thirty samples of
vitamin C solution with different concentrations were prepared and their absorbance spectra
between wavenumber 10 and 400 cm™ were acquired using a FTIR ATR THz spectrometer.
Interval partial least squares (iPLS) regression was used to develop calibration model. The
results showed that sub interval of low frequency (19.3-246.8 cm™ or 0.6-7.4 THz) has higher
contribution for predicting the vitamin C concentration in agueous solution.

Keywords : FTIR ATR THz Spectroscopy, vitamin C solution, calibration model, iPLS
regression
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9:25 B-S2 |Application of Terahertz Spectroscopy for Detecting Mastitis of
Milk Cattles at the Early Stage

Kyoto University OHirotaka NAITO, Keiichiro SHIRAGA, Yuichi
OGAWA, Naoshi KONDO

Hokkaido Research Organization Thunao HIRAI, Ikuo OSAKA

We conducted the fundamental study for the early detection of mastitis with the terahertz (THz)
spectroscopy. At first, the absorbance spectra of raw milk in THz region from 20 to 440 cm™
were measured using the ATR-THz spectroscopy. In addition, we investigated correlation
between the absorption spectrum in the THz region and the somatic cell counts by the PLS
regression and full cross validation. Secondly, the Mie scattering of the THz wave was applied
for detecting mastitis. As a fundamental measurement, we confirmed Mie scattering of glass
beads at the same size with cell in the THz region.

Keywords : terahertz spectroscopy, mastitis, nondestructive analysis
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9:40 B-S3 |Fundamental research for cell measurement using ATR-THz
spectroscopy

Kyoto University OKeiichiro SHIRAGA, Hirotaka NAITO, Sakura
TOMITA, Tetsuhito SUZUKI, Yuichi OGAWA,

Naoshi KONDO

Terahertz (THz) wave is an unexplored frequency band and various applications have been
recently developed. Due to its long wavelength, the penetration depth of evanescent field
caused by a total reflection is expected to be long enough to grasp the state of whole cells. We
applied an attenuated total reflection (ATR) technique using THz wave to the cell
measurement. Therefore, we examined the cell measurement using an attenuated total reflection
(ATR) with THz wave. In this study, we mention the change of ATR spectrum caused by the
existence and state of cells.

Keywords : cell, ATR , THz spectroscopy
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9:55_B-S4 [Structural Changes of Aqueous PNIPAM Solution Examined by
ATR-THz Spectroscopy

Kyoto University OMst. Sabrina SULTANA, Hirotaka NAITO,

Yuichi OGAWA, Naoshi KONDO

We demonstrated the measurement of structural change of Poly (N - isopropylacrylamide)
PNIPAM in water solutions by using ATR-THz spectroscopy. Polymer concentration of
PNIPAM in H,0 solution for ATR-THz spectroscopic measurements was 15 wt%. The spectra
were measured at different temperature from 25°C to 50°C with 5°C interval. From the
absorbance spectra it was observed that the lower critical solution temperature (LCST) of
PNIPAM in water was about 35°C. The results suggested that below LCST intermolecular
interactions might occur between PNIPAM and water, and PNIPAAM molecules in water were
coagulated due to hydrophobic interactions above the LCST.

Keywords : PNIPAM, ATR THz spectroscopy, LCST, hydrophobic
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10:20 B-S5 |Comparison of attenuated total reflection spectra of heavy water
(D,0) and distilled water (H,0) in terahertz region

Kyoto University OTian Wang, Naito Hirotaka, Diding Suhandy,

Yuichi Ogawa, Naoshi Kondo

Terahertz (THz) region is sensitive for detecting hydrogen bond vibrations. In this study, the
potential of ATR-THz spectroscopy for detecting structure changes in aqueous solution will be
evaluated. FTIR ATR based spectrometer in the THz region operated between 10 and 400 cm?
was used to measure the spectra of heavy water and distilled water at 24°C, 30°C, 40°C, 50°C,
60°C, 70°C and 80°C, respectively. By comparing their absorption spectra, we can obtain the
structure information of heavy water and distilled water in the low frequency.

Keywords : ATR THz spectroscopy, heavy water, distilled water, temperature dependence

10:35 A-S6 |[BARIRLF—DOEEFAICE T HEEIRILT—ES

SEAFPAFRENARTH ORES ABFA-IFE

=H

iﬁfﬁfﬂ%ﬁ* B0 H AR RN F— AR 570, KIE
AR A LIS I O 7 — SIS B A 15K r‘;x
BILANZ N — 2 2RI L CE N0 T — 22 LTS, ARIET
IFFHT — 29304 % A FTHE R = R L X — B T3 57 LT R L
%‘r’fﬁ%&ft 7c0>7/VﬁJXA!D M WEREOFHT — 2D BRGEL, &
OFAEERFLIZOTHRET 5.

Keywords : A~—Rr/ Uk, R —, (55 TH)

10:35 B-S6 |Color image based measurement of serum Vitamin A level for beef
cattle
OYoshie Takao, Naoshi Kondo, Yuichi Ogawa, Han

Shuging, Shinya Tanigawa, Tateshi Fujiura
Moriyuki Fukushima, Osamu Watanabe, Namiko Kohama

Kyoto University

Hyogo Prefectural Hokubu Agricultural Inst

Fattening farmers usually control cattle’s serum Vitamin A level to improve beef meet quality.
They sometimes conduct blood test, but it is invasive and another measurement system is
desirable. The objective of this study is to investigate the relationship between serum Vit. A
level and pupil colors of beef cattle for developing a Vit.A monitoring system by machine
vision. Images of cattle eyes were collected and chromaticity values of pupil color were
calculated. Although the values had variability, it was found serum Vit.A had a negative
correlation with red component, while it had a positive correlation with blue component.

Keywords : cattle, Vitamin A, machine vision
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10:50 B-S7 [Machine vision based prediction of serum vitamin A level in
Japanese black cattle by pupil reflex analysis
(OHan Shuging, Naoshi Kondo, Yuichi Ogawa, Yoshie

Takao, Shinya Tanigawa, Tateshi Fujiura
Moriyuki Fukushima, Osamu Watanabe, Namiko Kohama

Kyoto University

Hyogo Prefectural Hokubu Agricultural Inst

To increase the BMS (Beef Marbling Standard) score of Japanese Black Cattle, keeping the
cattle serum vitamin A at a low level (30 - 40 1U/dl) during fattening age is an effective way.
The traditional way of monitoring the serum vitamin A level is blood assay. However, it is
costly, time-consuming and makes cattle stressful. A new approach by using 2CCD camera is
proposed in this study. Pupil reflex of cattle with different vitamin A level was analyzed by
image processing

Keywords : 2CCD camera, pupil reflex, vitamin A, Japanese black cattle
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12:40 B-S8 |Open system for living fish volume measurement using the

Helmholtz resonator in water

OYoshiaki SHINOHARA, Naoshi KONDO, Yuichi
OGAWA, Tateshi FUJIURA

Gifu University Takahisa NISHIZU

Ehime University Naruhito TAKENOUCHI

In the fish culture industry, fish volume or weight is one of the most important information to
manage feeding. It is desirable to measure living fish volume continuously in water for
precision fish culture. Measurement of fish volume or weight is, however, a tough work
especially in water before harvesting. Objective of this study is to develop a noncontact
volume measuring system of living fish in water. Principle of measurement is the Helmholtz
resonance. A closed system of the resonator in water was reported before and an open system
will be discussed in this presentation.

Kyoto University

Keywords : Helmholtz resonance, Precision fishery, volume measurement
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12:55 B-S9 |Mechanical Properties and Producing Process of Bio-board Using

Corn Straw

Mie University OTingting WU, Xiulun WANG, Koji KITO, Ryohei
NAKAI

Chongging University of Science and Meijuan SONG

Technology

The purpose of this study is to utilize the biomass from corn straw to produce the
biodegradable board. Technical evaluation of the test result shows that corn straw can be made
into bio-board after refining, defibrating, pressing and drying. To investigate the mechanical
properties of the bio-board, the bending test was conducted. The result shows the rupture stress
of the biodegradable board produced were greater than 15MPa and 1.2 times greater compared
with the polystyrene plastic material used in food container.

Keywords : Bio-board, corn straw, strength
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13:10 B—S10|Classification of Citrus Fruits Based on Fluorescence Intensity Profiles

OMomin MD. ABDUL, Naoshi KONDO, Yuichi OGAWA,
Tomoo SHIIGI, Kazuya YAMAMOTO
Makoto KURAMOTO

Kyoto University

Ehime University

A study was undertaken to categorize citrus fruits on the basis of a fluorescence intensity
profiles observed from the VIS spectroscopy combined with multivariate data analysis. A
visible-ultraviolet fluoro-spectrophotometer (F-4500, Hitachi, Ltd., Tokyo, Japan) was used to
measure the fluorescence spectra for determining fluorescence intensity level. The
spectroscopic data was then analysed using principal component analysis (PCA) and
discriminate analysis (DA) to classify citruses into appropriate groups. Fifteen citrus varieties
were analyzed to determine classification techniques. The selected varieties of citrus were
categorized successfully into four groups of known fluorescence level, namely strong, medium,
weak and no fluorescence group.

Keywords : Citrus, visible spt Py, intensity,
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13:25 B-S11|Halation Reduction System for High Quality Images of Fruits

(OXiao Cheng, Naoshi Kondo, Yuichi Ogawa,
Tomoo Shiigi, Yuichi Watanabe

Kyoto University

Machine vision is widely applied in agricultural fields such as grading and monitoring systems.
Halation sometimes can become a serious problem to reduce image quality, especially in the
open field and greenhouse. Polarizing (PL) filter can eliminate the halation on glossy surface, if
its rotational angle is precisely controlled. However, images may contain multiple halation area|
because not only direct sunlight but also reflected light from surroundings such as plastic film
and other higher reflectance materials around target object. In this presentation, combination
of the PL filtering images of tomato fruit to obtain higher quality image acquisition will be
discussed.

Keywords : Halation, PL filter, Image processing
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13:50 A-S13 |[IRERERE D RETaHRICESAFOMFELIVAREDHEE 13:50 B-S12[Sunlight Fluctuation Compensation for Tomato Flower Detection by
Use of Web Camera
REKFERE ORJEMR-ERET Kyoto University OTing YUAN, Naoshi KONDO, Tomoo SHIIGI, Kazuya
ﬁ%ﬂkikiﬁ%ﬁﬁ%?ﬁﬂ %ﬁgﬁ.ﬁgﬁﬁzi_d\mm_ YAMAMOTO, Xiao CHENG, Naing Min Than, Yuichi
- < S VR OGAWA
iiﬁk%i%%zjggﬁrgéﬁaﬂ_ *E ‘%éz /l\”E"*§¥ ’E"%E National Institute of Vegetable and Tea Science  Hidehito KUROSAKI, Hiromi OHMORI
AP T~ 3—EZn
SEATHFGEIC K0 A D RERGASHE S L i e 23 AR (IR BR 3 b D As basic research to develop a machine vision system to detect tomato flowers, a robust color and
LRSI TV, — ji EHXIVANRZTHES ”;‘éffifi"'iﬁ'%b, Fe brightness compensation approach against the sunlight fluctuation was proposed. This approach
Eﬁjﬁ“*ﬁ<7‘£5:<‘:% HIHITWD, ABFZETIE, EXIVADKRZIZH T realized a scanning strategy to obtain a uniform condition for precise color and brightness
o - T 8y A 2 o ’ \;; o N even under the sunlight i inati ding to the relations between
Z’E HEik?QEﬂ] O;H_—‘Im H’JE{E%%;)/(;&?%T’;Z 5 :i;‘-—f@, B\:j 0 Rﬁ}l“ color differences and camera properties, adaptive camera parameter adjustment was conducted for
I;El{%%ﬁ&*ﬁ '3/— =y 7 T I"j‘—ﬂﬁ\@ W7 — 20, i EP € ? the best possible color correction. Experimental results showed that this method could not only
AR EE S BIR ED N 81F HRGBO Ay & DRI & DM BT LS measure tomato flower colors, but also meet the requi ts of ic flower ition under
ni-. varying illuminations.
Keywords : B4, BT, EZ3IA Keywords : color compensation, sunlight condition, flower detection
14:05 A-S14|E{&LIEEE R UL-B5 A BR D85 14:05 B-S13[Prediction of Citrus Yield and Quality from Monitoring Camera
Images of Mobile Grading Machine
BB KEKRFRR ORHBX Kyoto University OMomoyo Yamakawa, Naoshi Kondo, Kunihisa
B 4 o lida, Tomoo Shiigi, Kazuya Yamamoto, Yuichi Ogawa
BINRIA REHE Ehime Agriculture, Forestry, and Fisheries Yasushi Kohno
Department
R ESNT-E T A W AT DR U= B S A& Bifg i L, B It is known that citrus fruit quality depends on tree because environmental conditions around
FOANEEEITIRAN 72 DORFEE BIELL TS, ZO7=0IZi3E trees are different even in a same orchard. Detail cultivation management for each tree helps to
%@%}ﬁlﬁ;@%‘ﬂ:, (i Z 1E B A S DO ZEAL-CNE LR - Wi YRz G4 efficiently grow better quality fruits with less fertilizer and labor. A mobile citrus grading
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