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- Dr. Jeremiah Blanchard, Instructional Associate Professor, University of Florida (LT UF)
KUSP 07075 LBEE XY N—

HiZ - @&
3878 (K):B&KY Gainesville, FL [C8E)

3H8H (&) : UF Campus@Gainesville

1. Dr. Jeremiah Blanchard, Instructional Associate Professor, UF & Lab %4 (BEE 1)

BUF. Dr. Blanchard KULHDBANSHY . BHRZIT21

2. Dr. Shirley Baker, Professor Z#8 & & U fe School of Forest, Fisheries, & Geomatics
Sciences, UF DX >/ /\—

3. Dr. Toshikazu Nishida, Professor, Associate Dean of Affairs & Graduate Programs, UF

4. Dr. Susanne Hill, Executive Director, International Center, UF

5. Dr. Hans van Oostrom, Founding Chair and Associate Professor, UF

6. Dr. Janice McNair, Professor, Wireless and Mobile Systems Laboratory, UF

3B 9H () : Gainesville & Orlando [C#&)
3108 (B) : 155
38 118 (A) : Fish and Wildlife Research Institute @ St. Petersburg
7. Dr. Susan Lowerre-Barbieri, Research Associate Professor, School of Forest, Fisheries, &

Geomatic Sciences, UF Zi8sH & Uiz Fish and Wildlife Research Institute 54 & Dr.
Lowerre-Barbieri @ Lab OZ4. tH3EE

38128 ) 1 1RE

38138 (K @&
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Enabling Recognition of Subtle Facial Expression
Transition Along Positive-Negative Direction
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The theme focuses on developing techniques to capture subtle changes in facial
expressions, specifically transitioning from positive to negative emotions. From the
perspective of platform studies, the analysis of user emotions and reactions on
social media or online platforms is considered. Detecting minute facial expression
changes in photos and videos posted by users can help understand emotional
trends, enhancing communication and information sharing on the platform.

As for related sub-disciplines, psychology and cognitive science come into play.
Understanding subtle changes in emotions requires knowledge of psychology,
delving into the physiological aspects such as facial muscle movements and eye
movements and studying their correlation with emotions. Simultaneously, utilizing
cognitive science methodologies to elucidate the relationship between brain
activity and subtle facial expression changes is crucial.

The success of this research could improve the quality of communication on
platforms, enriching the user experience. Accurately capturing subtle changes in
emotions has the potential to facilitate deeper communication and understanding
on social media and online platforms.
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Life Cycle Assessment (LCA) of rice farming system
under highly weathered acidic soil condition

BANRIRAS

The highly weathered acidic soils are worldly distributed, including in Southeast
Asia (Malaysia, Indonesia, Thailand, Cambodia, the Philippines, and Vietnam). In
Malaysia, infertile highly weathered acidic soil is the main constrains on low rice
(Oryza sativa) productivity and vyield. These soils are characterized by low pH
(<5.0), nutrient deficiency, low organic matter, and high exchangeable of Al and Fe
ions. To maximize the yield, various degrees of rice farming practices have been
done. Consequently, the number of inputs (energy, labor, fertilizers, pesticides, etc.)
often exceeds the output (yield and farmers’ income). The agronomic inefficiency of
rice farming system under acidic soils directly impacts the energy-environment-
economy aspects. A life cycle assessment (LCA) can be conducted to investigate
the 3E’s; (E)ergy, (E)environment, and (E)conomic impacts of rice production in
selected paddy fields under highly weathered acidic soil conditions in Malaysia.

Through Platform program, this study can serve as a starter project for improvising
rice cultivation systems in granary areas that having acidic soil issues and upgrading
the socioeconomic of the farmers by involving the government, universities, and
farmers. Through exploration and investigation of farmers’ practices, the novelty of
this study enables us to identify the hotspots and thus enhance the existing rice
cultivation system. Furthermore, it also offers fundamental guidance and useful
insights that can be adapted by farmers facing acidic soil issues.
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Risk Analysis of Mutual Influence Relationships Int. J. Disaster Risk
1 | D3 | MK & | Among Residents Under Rescue Operations in o 2023
Reduc Vol. 95
Long-term Flooded Areas
Identification of Issues in Disaster Response to
-, | Flooding, Focusing on the Time Continuity Int. J. Disaster Risk
I\ A
2| D3 R ¥ Between Residents’ Evacuation and Rescue Reduc Vol.100 2024
Activities
Proposal of rescue strategies and evaluation of . .
3 | D3 | #aK & | their effectiveness in long-term flooded areas Int. J. Disaster Risk 2024
o . . Reduc Vol.104
considering the effect of drainage processing
- | Non-optimal impacts of internet expansion on | Research in
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Variations in echolocation click characteristics
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A Digital Self-Interference Cancellation Scheme IEEE Open Journal of
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Its Software-Defined Radio Implementation &y
Software-Defined Radio-Based IEEE 802.15.4 IEEE Open Journal of
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. ) Vehicular Technology
Mobile Environments
Super-Large-Coverage Standardized Wireless
10 | D2 |8 {Z5 | Communication System and Its Implementation l\I/EeEEiSJFl);nTJe(Zﬂnn;loOf 2023
in VHF Band for 10T and V2X &Y
Institute of Electronics,
——. | Machine Learning-based Compensation Information and
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Field Experiment with FPUs for Mobile Relay Institute of Image
12 | D2 | 8 {Z& | Programs with Auto-switching of Total Information and 2023
Modulation Orders Television Engineers
The effect of slow adsorption of phosphate on Do
13 | M2 | kB #28] | its transport during the infiltration process in SNO'l Sclence and Plant 2023
: . utrition
saturated agricultural soils
V7 i) ] Z = ||~ jEEas . B
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17 | M2 | 7&K 5R8& | time finite element method for large for Numerical Methods | 2023
deformation analysis of solids in Engineering
Crystallinity determination of amylose-fatty acid
18 | D2 | lUE &A& | complex in gelatinized rice starch-fatty acid Food Hydrocolloids 2024
mixtures using Terahertz spectroscopy
Determining changes in crystallinity of rice
19 | D2 | lUE &R | starch after heat-moisture treatment using Food Chemistry 2023
terahertz spectroscopy
Fluorine materials scavenge excess carbon Journal of
20| D2 |WWE BA| ,. o : Microbiological 2024
dioxide and promote Escherichia coli growth
Methods
Dielectrophoresis-assisted 65-GHz LC-oscillator
21| D2 CHEN array CMOS chips for label-free and sensitive Sgnsor; and Actuators 2023
SIYAO . . . A: Physical
detection of microorganism cells
CHEN Determining changes in crystallinity of rice
22 | D2 SIVYAO starch after heat-moisture treatment using Food Chemistry 2023
terahertz spectroscopy
CHEN Crystallinity determination of amylose-fatty acid
23| D2 SIYAO complex in gelatinized rice starch-fatty acid Food Hydrocolloids 2024
mixtures using Terahertz spectroscopy
Leaf, root, and soil microbiomes of an invasive Frontiers of
24 | D3 | i/ EA | plant, Ardisia crenata, differ between its native . : 2023
) Microbiology
and exotic ranges
eDNA metabarcoding analysis reveals the
; consequence of creating ecosystem-scale ,
25| D3 | i BA refugia from deer grazing for the soil microbial Environmental DNA 2023
communities
Reconsidering the
avoidance of spider
PO N st mite Tetranychus
26 | M2 @Hfi N Eztgg —F = urticae Koch webs by 2023
bush killer tendrils
Cayratia japonica
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Effect of radioactive cesium-rich microparticles
on radioactive cesium concentration and Journal of
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KUSP International Symposium, February 20, 2024

Theme : Emerging Platforms in Various Applications

Venue : International Science Innovation Building Kyoto University

13:00-13:10

13:10-13:40

13:40-14:10

14:10-14:40

14:40-14:50

14:50-15:20

15:20-15:50

15:50-16:00

Opening remarks ~ Hiroshi Harada Program Coordinator Professor,

Graduate School of Informatics KU

Program Outline: Hiroshi Harada

Presentation of student Yoshihisa Yamashige the 2nd year in the doctoral program,
Division of Environmental Science and Technology, Graduate School of Agriculture, KU
Dielectric sensor operating at 65-GHz band for rapid microbial testing

Yoshihisa Yamashige, Siyao Chen, Shojiro Kikuchi, Naoshi Kondo, Yuichi Ogawa
Commentator: Dr. Shaw-Yhi HWANG

resentation of student Sakuto Yamanaka the 2nd year in the doctoral program,

Division of Applied biosciences, Graduate School of Agriculture, KU
The effect of light and water agitation on hatching processes in clown anemonefish
Sakuto Yamanaka, Mari Kawaguchi, Shigeki Yasumasu, Kenji Sato, Masato Kinoshita

Commentator: Dr. Shaw-Yhi HWANG

Short Break

Key note lecturel: Dr. Jeremiah Blanchard

Presentation of student Zhang Junyao the 2nd year in the doctoral Program,
Department of Informatics, Graduate School of Informatics, KU

Enabling Recognition of Subtle Facial Expression Transition Along
Positive-Negative Direction

Zhang Junyao, Kei Shimonishi, Kazuaki Kondo, Yuichi Nakamura

Commentator: Dr. Jeremiah Blanchard

Short Break
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16:00-16:30

Presentation of student Minato Kakuma 2nd year in the doctoral program,
Department of Informatics, Graduate School of Informatics, KU
Transfer of radiocesium through food webs in forest and river ecosystems

Minato uma, Masashi Murakami, Toshihiro Wada, Takahiro Tatsuno, Nobuhito Ohte

Commentator: Dr. Jeremiah Blanchard

16:30-17:00

Presentation of student Shota Mori the 1st year in the doctoral program,
Department of Informatics, Graduate School of Informatics, KU

Digital Self-Interference Cancellation for Realizing Full-Duplex Cellular System in 5G

ota Mori, Keiichi Mizutani, Hiroshi Harada

Commentator: Dr. Ansgar Jiingel

17:00-17:30

Presentation of student Kiminobu Makino the 2nd year in the doctoral Program,
Department of Informatics, Graduate School of Informatics, KU

Wide-area Private Communication Systems: WRAN for Realizing CPS Platforms

iminobu Makino, Keiichi Mizutani, Takeshi Matsumura, Hiroshi Harada

Commentator: Dr. Ansgar Jiingel

17:30-18:00  Key note lecture 2: Mr. Takeshi Sakamoto

18:00-18:10  Closing remarks Dr, Kimihito Nakamura Vice Program coordinator,

Professor, Graduate School of Agriculture KU

Commentator: Overall
Dr. Nobuaki Arai
Dr. Shintaro Yoshizawa

Dr. Kazuto Yano

Dielectric sensor operating at 65-GHz band for rapid microbial
testing

Yoshihisa Yamashige'*, Siyao Chen', Shojiro Kikuchi’, Naoshi Kondo', Yuichi Ogawa'
! Graduate School of Agriculture, Kyoto University
 Distinguished Doctoral Program of Platforms (WISE), Kyoto University
* Advanced Medical Research Institute, Hyogo Medical University

Abstract

Microorganisms are widely diverse, and humans are deeply involved with them. Humans make effective use of
microorganisms in the production of fermented foods, while, on the other hands, also suffer from various problems such
as food poisoning and bacterial infections. Microbial testing plays a crucial role in these processes. Currently, the most
common method of microbial testing is to culture samples on agar medium and visually check the colonies. However, it
is time-consuming and laborious. A novel rapid microbial testing is needed. Here, we aim to develop a microbial testing
technique using a dielectric sensor operating at the 65-GHz band. According to the dielectric properties, the sensor is
highly sensitive to bulk water which is not hydrated with solutes. Microorganisms contain biological molecules including
lipids and proteins inside the cells. Thus, the proportion of bulk water in them is smaller compared to that in culture
media. Therefore, the growth of microorganisms can be indirectly evaluated from the indicator, such as the decrease in
bulk water, if the microbial suspension is cultured on the sensor. We have conducted experiments for microbial testing in
the food production and medical fields and have obtained results that greatly make faster these inspections. In this
presentation, we will introduce the dielectric sensor, the evaluation of microbial growth, and present the results obtained
so far.

The effect of light and water agitation on hatching processes
in clown anemonefish

Sakuto Yamanaka'?, Mari K i*, Shigeki Yasumasu®, Kenji Sato', and Masato Kinoshita'

! Graduate School of Agriculture, Kyoto University
2 Distinguished Doctoral Program of Platforms (WISE), Kyoto University

* Faculty of Science and Technology, Sophia University

Abstract

In fish, the timing of hatching is critical for larval survival because the larvae must survive without parental care.
Hatching involves several critical processes, including the digestion of the egg envelope and its eventual breakage
through embryonic movements. Clown anemonefish employ a hatching strategy in response to specific environmental
cues, darkness and water flow, which are essential for ensuring optimal hatching timing for larval survival. Clown
anemonefish spawn eggs on rocks and corals, and parents actively generate water flow to encourage the eggs to hatch,
typically after sunset on the cighth day post-spawning. Previous studies indicated that anemonefish larvae hatch in
response to complete darkness and water flow. In this study, we aimed to elucidate how darkness and water flow affect
the hatching processes. First, we examined the expression patterns of hatching enzyme genes responsible for digesting
the cgg envelopes (chorion). Our investigation revealed that hatching enzymes were expressed from the carly
developmental stages and decreased towards hatching day, which indicates that hatching enzymes were accumulated in
the cells long before hatching. Thus, we hypothesized that the timing of hatching is associated with the regulation of
hatching enzyme secretion. Second, we investigated the effects of darkness and water flow on the hatching processes.
On the hatching day, darkness alone induced chorion digestion, regardless of the presence of water flow, while light
conditions did not trigger this response. This observation demonstrates that embryos recognize darkness as a cue for
initiating the digestion of the egg envelopes after sunset. Additionally, water flow expedited chorion digestion and
stimulated embryonic movements. In conclusion, our findings indicate that darkness triggers chorion digestion, whereas
water flow promotes rapid chorion digestion and stimulates embryonic movements for breaking the egg envelope.
These response to envi cues to a rapid and hatching and larval fitness after hatching
in anemonefish.

Enabling Recognition of Subtle Facial Expression Transition Along
Positive-Negative Direction

Zhang Junyao'?, Kei Shimonishi', Kazuaki Kondo®, Yuichi Nakamura®
!Graduate School of Informatics, Kyoto University
*Distinguished Doctoral Program of Platforms (WISE), Kyoto University
3Academic Center for Computing and Media Studies (ACCMS), Kyoto University

Abstract

Facial expression represents an intuitive physiological response to external stimuli, and it is a crucial clue to estimate
internal state of a human. Our objective is to construct a model that is capable of effectively analyzing trends of facial
expression transitions along positive-negative direction for the purpose of human monitoring by observing facial
expression transition in daily life. To detect and recognize arbitrary changes along positive-negative direction is still
difficult with existing techniques, e.g., changes are small, motion artifacts are larger than feature points” displacements,
changes are across neutral expression, ete. To address the challenge, we propose a two-stage framework usi
without detecting the locations of feature points. Initially, it involves a binary classification of input image pairs to
determine expression class. Subsequently, we assess expression transition trends via a comparison network trained
independently on positive and negative transitions, which allows focused analysis of the specific dynamics involved in
each type of transition. The capability of the proposed framework is validated by facial expression transitions samples
systematically collected by giving affective visual stimuli that evoke positive and negative facial expressions. The
results demonstrate our two-stage framework outperforms conventional frameworks on dataset consists of both positive
and negative facial expression transitions.
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Platform Concept 1/10

Objective 3/10

1. Mental Health Assessment Platform
Innovation through Facial Expression Recognition

The Mental Health Assessment Platform utilizes facial expression recognition to enhance
emotional state analysis in mental health care. It offers objective, real-time emotional
evaluations, aiding in precise diagnosis and individualized treatment approaches. This
platform integrates technology with mental health services to improve understanding and
response to patient emotions.

2. Practical Applications

« Personalized Treatment Recommendations:

The platform analyzes emotional data from facial expression
recognition to develop customized treatment plans.
Understanding patients' emotional patterns enables therapists to
offer precise therapeutic strategies, medication adjustments, and
lifestyle advice, ensuring tailored and effective care.

* Remote Monitoring Support:

This feature enables continuous emotional state tracking remotely,
offering real-time mental health support. Especially useful for
patients unable to attend regular sessions, it allows therapists to
respond promptly to any significant emotional changes.

Introduction 2/10

Identify the directional change trend at any two
given time points within one facial expression
change transition along the positive-negative direction.

Datasets 4/10

« Facial expression represents an intuitive physiological response to external stimuli, and it
is a crucial clue to estimate internal state of a human.

Individuals communicate emotional information through subtle and dynamic transitions in
facial expression, constituting a nonverbal form of linguistic expression.

Analyzing these changes deepens our understanding of an individual's emotional
dynamics and enhances precise expression recognition.

B [ [

Problems

« Individual differences.
Significant differences in facial
response amonyg individuals.
Lo aitn

« Lacking suitable
e © datasets.

An ideal dataset should
encompass a wide range of facial
expressions, facial reactions in
different contexts, and expre.
data from diverse individual
groups

*  Uncertainty whether
changes in expression

are linear.

Very Posiive.

ion

Less positve (Cross pastive-negaive axis

| |

Less Negatie Very Negative

1. Affective Visual Stimulus Dataset
To elicit external expressions from participants, we utilize video clips collected from W2l Yol
using keyword searches.

1] o] @

Two raters watched all the videos

Positive Video Neutral Video and selected appropriate options.

2. Spontaneous Facial Expression Transition Dataset

Negative Video

Obtain data from nine participants (Six women and three men). We set the (a) ground truth
refer to the stimuli, use arbitrary two face images from the transition to form a pair.

° 0 Gmwal

=g ©

Timeline for constructing spontaneous facial expression transition dataset.

Evaluations Two-Stage Framework 5/10

Results Testing Accuracy Table 7/10

Construct supervised deep learning model to train and test on the transition dataset, get the

(b) prediction results.

Trained on
Positive Pairs

Prediction
its

Directly Obtain
Results
.

'

'

The same v

network |

structure as !

'

structure as above. 11 m | above. | 1[Down |1
'

" ' \ |

i
SNRENRNNII [ (IS [ |

(a) First stage: Binary classification (b) Second stage: Comparison

Case 1 - Positive pair Case 2 - Negative pair Case 3 - Cross pair

Evaluations Human’s Annotation 6/10

The comprehensive accuracies (Accp;, and Accp;) rely on the precision demonstrated in both
first and second stage.

Baseline Proposed Two-Stage Framework
Prediction First Second Prediction
Train on C.1+C.2 C.1+C.2 C1 Cc2 C.1+C.2 (separately)
Teston C.1+C.2 C.1+C.2 Cc.1 Cc.2 C.1+C.2 C.3
mbol

Subject C (%) B (%) C11 (%) | C22 (%) P12 (%) P3 (%)
#01 93.99 94.63 100.00 95.51 97.81 90.00
#02 91.78 95.89 96.88 92.68 94.52 95.56
#03 89.81 95.83 97.53 93.42 95.54 94.67
#05 90.48 96.33 97.37 86.96 92.86 90.91
#07 88.46 97.54 95.83 86.21 92.31 96.36
#11 48.57 94.94 90.91 91.67 90.00 87.50
#12 76.05 96.22 91.38 82.57 83.83 69.47

#13 82.50 95.56 95.00 80.00 92.50 ¥
#15 92.00 88.06 96.83 95.16 94.40 96.88
Average 87.74 95.00 95.75 89.35 92.64 90.17

Standard 13.50 2.58 2.78 5.31 3.75 8.43

—— e — i ——— ————_———_—
1 Average Accp,, marks a 4.9% improvement over the baseline, which demonstrates that
the division of positive and negative works effectively in recognizing arbitrary changes in 1
facial expressions.
o

Results crad-cam visualization 8/10

We invite six participants to manually rate the image pairs in testing dataset, as well as inside
each transition. The latter ones always with subtle change magnitude. Each pair is annotated
for four times with different participants. And compare (c) human annotations and prediction
results with the ground truth.

The annotation interface.

To conduct a detailed analysis, we employ Gradient-weighted Class Activation Mapping (Grad-
CAM). For each sample, the first row displays two input images, the second row indicates
contribution map to the prediction label.

Two-Stage

Baseline Model
Framework

In the two sets (al, a?), (b?, b?)
shown in the left, the evident
distinction lies in two face images is
whether mouth is open. The
baseline model is confused on
“mouth open larger indicates more
positive or negative expression.” In
(at, a?) set, it means more positive;
but in (b, b?) set, it means more
negative.

MO« UOnUBNY — UBIH

However, separate negative and
positive pairs to train, this confusion
is demised. As in (b?), the
comparison network trained on
negative pairs could focus the
mouth region and give correct
recognition with high confidence.
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Results Haand ve's Accuracy Comparison 9/10

To investigate potential differences between model’s prediction results and (c) human
annotations. We enlisted human to label image pairs, with each pair undergoing four distinct
annotations.

Compared to GT,
MP%'s accuracy (%)

Compared to GT?,
HA?s accuracy (%)

HA's average and

Image Pairs Type standard time (s)

Difficult 35.11 258 (+1.27) 78.91
Medium 58.70 2,55 (+1.26) 78.61
Easy 71.47 2.31 (+1.15) 85.38

GT*: Ground truth; MP?: Model’s prediction
—— e — — ———— —_—
1 Overall, the accuracy of human annotations for image pairs at three difficulty levels is
noticeably lower compared to the model's recognition accuracy.

HAZ2: Human annotation;

1
|
Human annotation accuracy decreases with increasing difficulty, accompanied by a 1
| corresponding increase in annotation average time. In "Medium" and "Difficult" these two |
1 types, minimal differences exhibits in the model's recognition accuracy, but significant
differences are observed in human annotations. 1

Conclusion 10/10

« We introduce a two-stage framework and evaluate it on a
spontaneous facial expression transition dataset.

* The average testing accuracy and standard deviation of the
proposed framework on testing dataset (P,,) is 92.64 (+3.75)%,
marking a 4.9% improvement over the baseline.

« These results demonstrate that the division of positive and
negative works effectively in recognizing arbitrary changes in
facial expressions, which contribute to building more accurate
facial expression recognition platform.

Future Work

« Compare human’s annotation and model’s prediction.
« Contemplate the integration of facial electromyography (EMG) to discern
subtle changes directly from facial muscle movements.

For example, the electrodes are put on the corrugator supercilia muscle, could detect negative
expressions, such as fear, anger, sadness, etc.

Transfer of radiocesium through food webs in forest and river
ecosystems

Minato Kakuma'?, Masashi Murakami®, Toshihiro Wada*, Takahiro Tatsuno®, Nobuhito Ohte'
! Graduate School of Informatics, Kyoto University
2 Distinguished Doctoral Program of Platforms (WISE), Kyoto University

3 Graduate School of Science, Chiba University

“ Institute of ity, University

5 Graduate School of Agriculture, Hokkaido University.

Abstract

The disastrous earthquake and subsequent tsunami on March 11, 2011, caused the Fukushima Daiichi Nuclear Power
Plant to release an enormous amount of radionuclides. '*’Cs is the most worrying radionuclide due to its relatively long
half-life and bioavailability. The transfer of '*'Cs through the food webs into the bodies of animals in the forest and
river ccosystems of Fukushima has been confirmed since the early post-accident period. The studies in the arca
contaminated by the Chernobyl accident in 1986 were active for about 10 years after the accident but were eventually
suspended. To assess environmental dynamics with high accuracy, it is necessary to continue accumulating data even
afier 10 years have passed since the accident in Fukushima. The objective of this study is to monitor the process of
transfer of '¥'Cs through the food webs in the forest and river ecosystems and to understand the amounts and pathways
of such transfer and redeposition. We have collected various samples, including freshwater fish, insects, spiders, and
plants in terrestrial and aquatic environments in Fukushima. We measured '*'Cs concentrations in the samples collected
and analyzed their feeding habitat. The detection of DNA from a variety of aquatic insects in the bodies of terrestrial
predators suggests that insects that live in water as larvae can transport ¥’Cs to the terrestrial food web. Indicators of
food resources differed depending on the location of fish sampling and fish species, and individual fish with stronger
ties to the forest ecosystem via food webs tended to have higher amounts of '*’Cs retained in their bodies. We aim to
use information technology to integrate data obtained from our field surveys and data published in the past in the form
of academic papers, etc., and make them publicly available as a platform that can be easily used by residents.

The March 2011 earthquake and tsunami caused accidents

at the Fukushima Daiichi Nuclear Power Plant (FDNPP)

There is concern about the effects of released radioactive materials
on the human body and the environment

Emitted Remaining
Radioactive Half-life  after 10

materials years
1] 2h ~0%
132Te 3d ~0%
133Xe 5d ~0%
131 8d ~0%
Air dose rate (uSv/h) i 136Cs 13d ~0%
134Cs 2y 4%
137¢s 30y 79%

Major radionuclides released and

Air dose rate around FDNPP as of April 2011
their physical hal-lives

137Cs is transferred through the food web in ecosystems

[ Aquatic ] [ Terrestrial ]

trophic interactions

nutrent flow

spatial movements

o
Background
-2

Leaf litter, Soil

Water, Suspended solids ‘

Downstream

Duration and publication dates of previous field studies on
radiocesium transfer through the food web in Fukushima

10-year

2.
Previous
studies

Publication Date

20110311

20160511
sampling period

202170311

Fragmentary study
Few studies conducted on the transfer of 137Cs through water systems
Limited and biased selection of target species in previous studies

Intermittent study
Decline over time of studies in Chernobyl
Need to continue study 10 years after the accident

Problems

Insufficient disclosure of useful information for residents
Strong interest of residents in environmental dynamics studies of '37Cs
Few examples of 37Cs concentration data being organized and disclosed to the public
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To show the amount and pathways of 1¥7Cs
transported and dispersed through the food webs

Comprehensive Study
Comprehensive survey of various biota from forested areas to living areas

Continuing study
Monitoring of the 7Cs dynamics of reaching equilibrium 10 years after the accident

Spatio-temporal information disclosure
Disclosure of information on the amount and pathways of *’Cs transferred to living
areas in evacuation zone

5/10

(a) Sampling

Multiple rivers
in Fukushima

Multiple study sites from forest areas  Comprehensive
upstream to living areas downstream  collection of organisms

{ (b) 137Cs concentration ] [ (c) ¥7Cs origin }
measurement estimation

+ Transfer factor
+ Ecological half-life

- Bioaccumulation * Transfer to downstream
- Dispersion in water and land

[ (d) Database construction and publication }

Oguni R.

Japan

Ukedo R.

Takase R.

Kuma R.

Comparison of ¥7Cs contamination levels for each type of sample

Terrestrial

Relative abundance of DNA from food resources
detected in the web-building spiders

Collected along rivers
Collected inland from rivers

85N 813C 137Cs contamination level

==
~ | =—a

Inland River
Data
from the field study
Data Integration

*Return of
evacuees
*Use of

Published data natural

from previous studies resources
*Response
to future
disasters

Data Processing
Machine Learning
Public Big Data Future Prediction
+Japan Atomic Energy Agency
*Ministry of Health, Labour and Welfare
+Fisheries Agency

Digital Self-Interference Cancellation
for Realizing Full-Duplex Cellular System in 5G

Shota Mori'?, Keiichi Mizutani?, Hiroshi Harada®
! Graduate School of Informatics, Kyoto University

2 Distinguished Doctoral Program of Platforms (WISE), Kyoto University

Abstract

Mobile traffic has been increasing rapidly since the inception of communication systems around 1980. The advent of
the 5th mobile communication (5G) system in 2020 aimed to address this increase. However, as various applications
continue to emerge and evolve, individual communication capacity consumption will continue to increase. In addition,
the Internet of Things (oT) is taking a central role in various fields, such as agriculture, medicine, and disaster
prevention, making mobile communication systems a fundamental platform supporting social infrastructure. As a result,
mobile traffic is projected to experience substantial growth. It is essential to develop a technology for improving
spectral efficiency toward the 5G-Advanced evolution and the 6th generation mobile communication (6G) system. In-
band full-duplex (IBFD) is getting a lot of attention as one of the candidate technologies to increase spectral efficiency.
The IBFD is a duplex scheme that transmits and receives signals simultaneously in the same frequency resources,
theoretically doubling the spectral efficiency. Therefore, it is expected to be introduced into the cellular system, referred
to as full-duplex cellular (FDC). However, various interferences, such as self-interference (SI) and inter-user
interference (IUT), impact the reception quality. To mitigate the effect of ST and enable the FDC in the 5G system (5G-
FDC), a digital SI cancellation (D-SIC) scheme is proposed, which considers the signal format and channel coding
scheme adopted in 5G. Furthermore, to demonstrate the feasibility of the SG-FDC using the proposed D-SIC, a 5G-
FDC physical layer prototype is developed using the software-defined radio (SDR). The computer simulation and
experimental evaluation showed that the uplink transmission affected by the SI can achieve a block error ratio of 10%
during the IBFD operation.
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Background Background
O 5G system 5G: The 5th generation mobile communication O SI cancellation OFDM: Orthogonal frequency division multiplexing
4 Launched on a full scale in 2020 # Consists of three steps
@ Provides three usage scenarios [> Passive suppression
> eMBB (enhanced Mobile Broadband) > Analog SI cancellation
1> mMTC (massive Machine-Type Communications) 1> Digital SI cancellation
I> URLLC (Ultra-Reliable and Low-Latency Communications) Digital SI cancellation schemes for Wi-Fi and LTE-based signal have been proposed
O Future mobile communication system There is no study of digital SI cancellation considering the 5G signal configuration and
@ Needs to accommodate explosively increasing mobile traffic error correction code
@ Faces difficulties to use the additional frequency resources T
> Low-frequency band: Exhaust of available resources due to other wireless communication systems Proposal

> Millimeter band: Difficulty of introduction due to path loss and blockage effect

A digital SI cancellation using 5G-based OFDM signal
. to realize a 5G-based FDC system (5G-FDC)

Increasing spectral efficiency is essential

© 2024 Kyoto University. All Rights Reserved. © 2024 Kyoto University. All Rights Reserved. 3

Background Proposed digital SI cancellation
O In-Band Full-Duplex (IBFD) O System model ¥: Received signal
bL..
@ Performs DL and UL communications simultaneously over the same frequency ¥ = HSIXDL 4 HULYUL 4 f,su:'chf‘f:sz'm"g signal
resource —_1 XUL: UL transmitting signal
™
# Ideally improves spectral efficiency up to twice that of half-duplex (HD) system SI signal component Z?A\;/Jé’f‘ha”"e‘

@ Generates Self-interference (SI) at BS and inter-user interference (IUI) at DL-UE

. ! P g XPL is already known
deteriorating communication quality Y

— SI signal can be reduced by estimating HS'

UL : Uplink _ 7S
O Full-Duplex Cellular (FDC) system DL : Downlink ¥’ =y-HESlx N—
¢ Adopts IBFD to the conventional cellular system UE : User Equipment = (HS!- FS1)XPL 4 fULYUL 4 ook commenicaton i
: . " . BS : Base Station e e— i
# Collects much attention for improving spectral efficiency Residual SI signal component /o
in the next mobile communication system ~ BS 9 P HUL
# Has to introduce the reduction scheme of SI and IUI si” ((( ))) = —— XL
A Increasing the estimation accuracy
oL of H%' is necessary to improve the
/ ‘& SI cancellation performance
- ]
vl
© 2024 Kyoto Universty. Al ights Reserved DL-UE UL-UE 2 © 2024 Kyoto Uriversiy. Al ights Reserved 4

Evaluation of proposed SI cancellation performance Development of 5G-FDC PHY Prototype
O BLER-SDPR characteristics Characteristics depending on SDPR o Conﬂguratlon of BS TabVIEW on embedded controller (NI px.ias;m) -
@ SNR =17, 20 dB 00 dB < SDPR < 40 dB # Chassis (PXIe-1082, NI) [ st generaor | [ Tox it processn |
s s - Tx dz -Fi .
« BLER converges due to SI cancellation 4 Embedded controller (PXIe-8861, NI) - oRC coang E,EEE‘E‘EE,S::
10 « BLER is worse than those of HD # RF transceiver module (NI 5791, NI) x2 - Dl S cacaliion
SNR=17d8 > Frequency range: 200 MHz ~ 4.4 GHz -
: w ||| P Frequencyrange: 200 MHz ~ 4.4 GHz | = —————— o
|
0] @ FPGA module (PXIe-7975R, NI) x2 i&'(?;ﬂ%%'%
e [T —mmm 040 dB < SDPR @ Timing module (PXIe-6674T, NI) N
3 . EhLEI;Ideterlc?Iratt_es becrafuse of exceeding TF‘ T;gf T Rxf
e SI cancellation performance . outpu i inpu
107 P O Action of BS
,,,,, MCS =19, SNR =20 0B K =208 4 Embedded controller generates/demodulates a 5G digital baseband signal
R 2048 ; T i__r Pt @ RF module for transmission generates a trigger signal to start transmission/reception
. Performance of the proposed SI cancellation > The trigger signal is output through the timing module to synchronize the transmission/reception timing
o B [ & e 10 is about 40 dB of UEs with B5
SDPR (dB)
© 2024 Kyoto University. All Rights Reserved. 5 © 2024 Kyoto University. All Rights Reserved. 7
Development of 5G-FDC PHY Prototype Development of 5G-FDC PHY Prototype
[0 5G-FDC PHY Prototype PHY: Physical O Configuration of UE T S e T e
BS ~ ontroller (N1 PXle-8861) ontroller (N1 PXle-8861)
# Consists of software-defined radio (SDR) modules als ((Zg)) ¢ Chassis (Pxle-1082, NI) T e g
# Assumes a FDC consisting of BS, UL-UE, and DL-UE N ¢ Embedded controller (PXle-8861, NI)  SE o descing
~ / N @ RF transceiver module (NI 5791, NI) - LDPC decoding
This prototype can evaluate |:|< rrrrrrrrrrrrrrrrr > Frequency range: 200 MHz ~ 4.4 GHz | W1 rvagy | | MR Ieer
1wl N i .
the following PHY characteristics in IBFD operation: DLUE i &> Bandwidth: ~ 100 MHz —= —
- Performance of UL and DL communication # FPGA module (PXIe-7975R, NI) ] i
- Effect of SI and IUI 4 Timing module (PXIe-6674T, NI) §§ Eg
o & o=
g T e
O Action of UE UL-UE DL-UE

4 Embedded controller generates/demodulates a 5G digital baseband signal

@ UEs start transmitting/receiving the signal when the trigger signal is detected via the
timing module

© 2024 Kyoto University. All Rights Reserved. © 2024 Kyoto University. All Rights Reserved. 8
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Evaluation of proposed SI cancellation performance
using developed 5G-FDC PHY prototype

O Power spectral density (PSD)

34.4dB SI cancellation can be achieved
-70
= 80 The PSD with SI cancellation is
E 34.4dB .
] 10.4 dB larger than the noise floor
S -0 L1 -
E . . .
] The nonlinear component of SI signal is not
-0 sufficiently removed
2 10.4 dB ~
-0 ST St el Developing and introducing a nonlinear
digital SI cancellation is essential in the
~120 e floor
future
-10 -5 0 5 10
Frequency (MHz)
© 2024 Kyoto University. All Rights Reserved. 9

Evaluation of proposed SI cancellation performance
using developed 5G-FDC PHY prototype

O BLER-SDPR characteristics
4 SNR = 13.4dB
@ 5 consecutive superimposed UL/DL slots were transmitted

10° Characteristics depending on SDPR
:’:3‘;5"}0' 0O Chanel extrapolation decreases the BLER
~=—Slot 1 characteristics in slot 4 (i.e., tail slot)
—a—Slot 2
—o—Slot 3 O The averaged BLER is less than 0.1 in the
B v Slot4 range of SDPR < 30.6 dB
a

The effectiveness and limitation
of the proposed digital SI
cancellation is demonstrated

% using actual equipment

© 2024 Kyoto Uriversiy. Al Rights Reserved.

Wide-area Private Communication Systems: WRAN
for Realizing CPS Platforms

Kiminobu Makino'?, Keiichi Mizutani', Takeshi Matsumura', Hiroshi Harada'
! Graduate School of Informatics, Kyoto University

2 Distinguished Doctoral Program of Platforms (WISE), Kyoto University.

Abstract

This study presents a wide-arca private wircless communication system/ wircless regional network (WRAN) for
realizing cyber-physical system (CPS) platforms. CPS is a system that transmits information from physical space to
cyberspace and feeds it back to physical space after analysis in cyberspace. Construction of the platform has begun with
the assumption of use in various areas. Wireless communications are broadly divided into public ones operated by
communication carriers and private ones operated by users, and both are expected to be used in the platforms. The
public systems may be outside the service area in mountainous areas or suburbs, depending on the target area.
Furthermore, even within the service area of these systems, users can not recover from a disaster. We are conducting
R&D on WRAN, a private communication system that can be installed depending on the application and recovered by
the user. WRAN has a two-stage configuration that uses a wide transmission area of single-hop transmission using the
VHF band based on IEEE 802.16n/ARIB STD-T103 and further expands the area using multi-hop transmission. We
cvaluate the performance of single-hop transmission in the VHF-band radio propagation environment through computer
simulations and experiments with our WRAN prototype. We also estimate the expansion of transmission distance and
the reduction of throughput of multi-hop transmission. Finally, we discuss the prospects for extending WRAN to CPS
platforms in agricultural or disaster prevention areas.

©2024 Kyoto Uriversiy. Al Rights Reserved.

CPS: Cyber Physical System

[0 CPS is starting to be used
@ Transmitting information (sensor data) from Physical space to cyberspace
@

(3 Feeding back information from cyberspace to physical space

Analyzing information in cyberspace

= This study mainly focuses on the transmission.

Physical space

Medical scienc“

Cyberspace

Agriculture Analysis server

(@ Gathering information

Communication system

Disaster prevention
(our research focus)

3 Feedback

,and any other areas| @ Analyzing information

©2024 Kyoto Universiy. Al Rights Reserved.

Communication Systems for CPS

O Assuming wired and wireless communication =Focus on wireless

4 Demand for wireless communication is increasing
[> 10T devices, M2M, V2X, etc.

IoT: Internet of things
M2M: machine-to-machine
V2X: vehicle-to-something
= System design tailored to the application is required 3GPP: The 3 generation partnership project
9 Wireless communication is divided into two types
[> Public wireless communication

— Cellular communication standardized by 3GPP and others

— Operation and usable devices are at the discretion of communication carriers
=The bandwidth guarantee depend on the service and disaster recovery depends on carriers.
[> Private wireless communication

— Users install, design, and operate the system.

— Users also decide on devices and standards.

=Disaster recovery etc. are the responsibility of users.

=Main focus of this study

© 2024 Kyoto University. AllRights Reserved.

Wide-area Private Communication System: WRAN

88: broadband
VHF: very-high frequency
MRC: maximum-ratio combining

[ Wide-area private communication system for loT, V2X
4 CPS Platform targeted for loT and V2X
[> Depending on the application, a transmission distance of 10 km or more is required
[> Depending on the application, a throughput of several Mbps is required
4@ WRAN enables a system that meets the requirements
[> It is available in the 200 MHz band (VHF band) in Japan.
[> The base was standardized as IEEE 802.16n/ARIB STD-T103
— Based on the IEEE 802.16-2009 standard for mobile WiMAX in the UHF band
=Using OFDMA and modifying parameters for VHF band
— It has started to be used as a public BB in government offices, etc.
[> Super wide-area more than 10 km and high throughput over several
@ Designing receiver and evaluating system performance for WRAN
@ Designing receiver: channel estimation methods/ receiver with MRC diversity
@ Performance evaluation: computer simulation/ experimental analysis/ transmission
capability analysis [1] K. Makino et al., “Super-| i

. . -
system and its implementation in VHF band for IoT and V2X", IEEE OJVT, Sept.2023
© 2024 Kyoto Universiy. Al Rights Reserved
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Use Cases for WRAN
O Assumed use cases for WRAN

1. loT communications: wide-area information collection with more than 10 km

2. Mobile communications : communication for mobile devices such as autonomous driving
3. V2X communications : temporary BS, BS in the event of a disaster, etc.

I> Realizing wide-area combining single-hop and multi-hop transmission

© 2024 Kyoto University. All Rights Reserved. 5

Overview of Transceiver

O Transmitter: Important factor

{ Pilot \

@ Partial usage of subcarrier (PUSC) mapping -_‘ u
) X . [] [] Data subcarrier
[> Pilot subcarrier »| s
[> Frequency interleaving
[0 Receiver: Important factor I I
@ PUSC demapping 5
@ Channel estimation/equalization (following part) _ _ MI
3 3
—
E=
Symbol Symbol
\ DL (Cluster type) UL (Tile type) /
© 2024 Kyoto Universiy. Al Righs Reserved. 6

Multi-hop Methods

[ n-hop transmission

O Throughput T™ for n-hop transmission

@ Conditions for dividing time slots into all RSs equally
Tmaxy

= —Z;l:l =

™"

2-hop

ZTmax
n+1

oRS]

[ s
3hop s RS

1
s | RS oKy

. © 2024 Kyoto University. All Rights Reserved. 7
Transmission Capability
;
ol T | R
7o Max throughput - 640AM With MRC diversity

E
Eos
o]
o1
A o
NED — Single-hop (wio muliihop)  —@= QPSK
== With muliichop ¥ 60AM
z! * Max throughput - 640AM
£,
=
2
£
S 4
g s
E
B
'

£ 0
Distance [km]

© 2024 Kyoto University. All Rights Reserved. 8

[0 10.0 km distance with QPSK during 1-hop
transmission
O Extend distance with multi-hop

@ 50 km distance with 1/2-1/6 times throughput
= Up to 0.15 Mbps for DL (with 16QAM)
¥ Transmission impossible with 64QAM
= Up to 1.0 Mbps’ for UL (16QAM/64QAM)

2 Accommodating 10,000 sensors with 100 bps

WRAN for CPS Platforms

[ Agriculture
@ Information collection of sensor data in robot farming
[> Conventional water management systems use LoRA etc.
— WRAN is suitable because it has a super wide-area and several ten times throughout
— Expected to be in conjunction with other wireless communications via MGW
@ Communication for autonomous driving of agricultural machinery
[> WRAN, which does not require usage fees, promotes system install
=Available to be configured as a closed network
O Disaster prevention
@ Information collection for disaster prediction
@ Emergency communication

[> WRAN is suitable because wide-area communication are available even if wired one or power is cut off

© 2024 Kyoto University. All Rights Reserved. °

Conclusion

O Investigation of WRAN for the CPS platform
@ Proposing and evaluating the design of the receiver
[> Overall evaluation of single-hop transmission
— Proposing the receiver with channel estimation methods and MRC diversity
» Confirming the effectiveness of the proposed method through computer simulation
» Confirming the validity of computer simulation through laboratory experiments
=In single-hop transmission, distance of 10 km is possible at several Mbps throughput (UL)
[> Transmission capability of multi-hop transmission
— Evaluating transmission distance and throughput by experimental results
» 50 km distance with 1/2-1/6 times throughput
@ CPS platform prospects of each area

[> Agriculture: information collection of sensor data or autonomous driving of agricultural
machinery

[> Disaster prevention: disaster prediction or emergency communication

© 2024 Kyoto University. All Rights Reserved. 10
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KUSP International Symposium 2022

Platform study for Social Infrastructures

February 21*, 2023

International Science Innovation Building, Kyoto University (KU), Kyoto. Japan

13:00-13:10

13:10-13:40

13:40-14:10

14:10-14:40

14:40-14:50

14:50-15:20

Organized by Kyoto University School of Platforms (KUSP)

Program

Opening Remarks
Hiroshi Harada

Program Coordinator; Professor; Graduate School of Informatics, KU
Program Outline
Hiroshi Harada

Program Coordinator; Professor;, Graduate School of Informatics, KU

Presentation of Student 1:

detection and manipulation system based on Dielectrophoresis-

assisted 65 GHz LC-oscillator array sensor chip

Sivao Chen, Yoshihisa Yamashige, Naoshi Kondo, Yuichi Ogawa

Presentation of student 2:

Automatic detection of finless porpoise vocalization based on Artificial Neural

Networks

Mayu Ogawa, Florence Erbs, Mike van der Schaar, Michel André,

Satoko S.Kimura

Short Break

Key note lecture1:

Yasue Kishino

Senior Research Scientist, NTT Communication Science Laboratories
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15:20-15:50 Presentation of student 3:

Factors contributing to the invasion success of invasive shrub, Ardisia crenata,

explored by comparing phyllosphere and between its

native and exotic ranges
Naoto Nakamura, Hirokazu Toju, S Luke Flory, Kaoru Kitajima
15:50-16:00 Short Break

16:00-16:30 Presentation of student 4:

Building a wheat breeding platform based on digital modeling and genetic
analysis of agronomic traits
Jilu Nie, Miyuki Nitta, Shotaro Takenaka, Moeko Okada, Kentaro Shimizu,
Shuhei Nasuda
16:30-17:00 Presentation of student 5:
Building an agent-based disaster response platform using geospatial systems
Akira Matsuki

17:00-17:30 Presentation of student 6:

Development of inundation risk analysis method for basin-based management
under climate change
Ryo Hirako
17:30-18:00 Key note lecture 2:
Christophe Ambroise
Vice-president in charge of digital technology, University of Evry Val
d'Essonne; Head of the statistics and genome team (Evry mathematics

and modeling laboratory)

Closing Remarks
Kimihito Nakamura

18:00-18:10

Vice Program Coordinator; Professor, Graduate School of Agriculture, KU

Commentator: Overall
Dr. Ryo Sawai
Dr. Masao Ishimoto
Ms. Hanako Noda

Microbiology detection and manipulation system based on
Dielectrophoresis-assisted 65 GHz LC-oscillator array sensor chip

Siyao Chen'?, Yoshihisa Y: 123 ‘Naoshi Kondo!, Yuichi Ogawa'

! Graduate School of Agriculture, Kyoto University

2 Distinguished Doctoral Program of Platforms (WISE), Kyoto University
3 Research Fellow of Japan Society for the Promotion of Science, Japan

Abstract

Microbiology inspection and utilization are essential routines in the food industry, clinics, and research fields, but are
mostly based on the conventional plate culture method, which has the problem of taking days for microbiology
cultivation. A quick and low-cost technique that can be commonly used for microbiology detection and manipulation is
required, and is expected to lay the foundation of microbiology manipulation platform. Our laboratory, with a
collaborative company, manufactured a CMOS sensor chip that arrays 1488 sensor clements in a 3mmx3mm sensing
area, and each of the sensor elements incorporates dielectrophoresis (DEP) electrodes and an LC oscillator. The LC
oscillator senses the dielectric change due to the presence of the microbes. DEP electrodes fabricated to be placed at the
most sensitive position of the LC oscillator were used to collect microorganisms and thereby enhance the measurement
sensitivity. The detection limit of cach sensor element was evaluated to be 2 E. coli or 1 S. cerevisiae (yeast). Then, to
investigate the applicability for the use in food bacteria inspection, we measured E. coli added to green tea. The
detection limit of bacteria concentration in tea sample reaches around 5x105 cells/mL within 30 minutes without
pretreatment. To further improve the system’s sensitivity, a narrow flow path design was attempted. With the multi-
stage enrichment and detection strategy, the detection limit of microbe concentration in the buffer reaches lower than
105 cells/mL which approaches food inspection standard. These results demonstrated that the proposed system based on
sensor chip can collect and detect microbes in a qulck :cnwwc and label-free manner. As the electronic sensor
technique possesses the of high asy and low cost compared with spectroscopy
and biochemical means, it is promising for broad employmenl and helping develop the database of microbiology’s
dielectric properties.

P
Automatic detection of finless porpoise vocalization
based on Artificial Neural Networks

Mayu Ogawa'?, Florence Erbs®, Mike van der Schaar?, Michel André?, Satoko S.Kimura*
! Graduate School of Agriculture, Kyoto University
2 Distinguished Doctoral Program of Platforms (WISE), Kyoto University
* Laboratory of Applied Bioacoustics, Technical University of Catalonia

* Center for Southeast Asian Studies, Kyoto University.

Abstract

Marine animals, including cetaceans (i.c. whales and dolphins), are particularly impacted by the increasing amount of
artificial noise introduced into the marine environment by the development of human activities. Dolphins highly depend
on sound, using their vocalizaton for communication, navigation, and foraging au.mues and are sensitive to marine
noise pollution. The d finless porpoise nhabits the coastal waters of Eastern
Asia. Finless porpoise populalmns have been declining and the species is currenlly listed as Endangered on the [UCN
Red List. However, few studies have assessed the impact of anthropogenic noise, and long-term studies are needed to
assess population trends. Passive Acoustic Monitoring (PAM) is particularly suited for long-term data collection,
especially for marine animals that are difficult to observe visually. PAM can record acoustic presence of vocalizing
animals regardless of weather conditions and also during the night. Nevertheless, the large amount of data collected by
PAM could be a serious bottleneck to the analysis. To solve this problem, automatic procedures using machine learning
and deep learning techniques are developed. Deep learning methods are based on Artificial Neural Networks (ANNs)
and can automatically detect dolphin sounds with very high accuracy, yet it remains unclear which ANNS are best
suited, being able to generalize best. In this study, long-term acoustic data collected at two sites on the Japanese coast
were used to develop multiple models for finless porpoise classification and to obtain an optimal model. The models
were developed using two types of ANNs, Convolutional Neural Networks (CNN) and Recurrent Neural Networks
(RNN). The models were trained with two types of input, either a 2D representation of sound (spectrogram) or a 1D
waveform. In addition, the models were developed and evaluated on data presenting different background noise (quiet
Vs. noisy) to assess their capacity to generalize to different soundscapes.

Introduction | Passive Acoustic Monitoring (PAM) Platform 0

Passive acoustic monitoring (PAM)

Buoy Listening to the Deep Ocean environment (LIDO)
(Andre et al., 2011)

Received biological sound

Hydrophone
(under water microphone)

Get the data during bad weather
and night.

PAM data need a long time to analyze!

Introduction | Automatic dolphin and whale sound classifier 1

Various automatic dolphins vocalization detectors and classifiers were developed.
Especially Artificial neural network (ANNs) !

problem
+ The sound characteristics are different between dolphin species (Usman et al., 2020)

- General versatility of the model is less evaluated due to its vulnerability to
background noise (Dommergues et al., 2022)

+ unclear which ANNs are best suited
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Objective 2

To develop automatic finless porpoise vocalization
classifier
using Atrtificial Neural Networks (ANNs)

Narrow-ridged finless porpoise (Neophocaena asiaeorientalis)

« distributed in coastal areas of East Asia

- endangered species (IUCN Red List)

+ coastal residence and vulnerability to anthropogenic
influence (Wang, 2009)

+ emit the narrow-band high frequency vocalization
(Morisaka et al., 2012)

Materials & Methods | data format

1. raw wave 2. spectrogram
2.2ms Short-term Fourier -
transform I
] (STFT) >
2 2
= ]
< £
fr
0
0 1 25 0 22
time (ms) time (ms)

To make spectrogram have a more parameter than using raw wave (Ferrari et al., 2020)

This study compares the model using raw wave and spectrogram

Materials & Methods | Sound data sets 3 Materials & Methods | How to make the model
St. S (@ Yamaguchi) St. M (@ Aichi) ANNs Methods
Quiet area Noisy area
200 khz 200 khiz, 1. Convolutional Neural Network (CNN) 2. Recurrent Neural Network (RNN)
- Long short term memory (LSTM)
€.9- 2D CNN - Gated recurrent unit (GRU)
100 kHz 100 kHz| LsT™ GRU
10 khiz 10 khz hitps:/itowardsdatascience.com/a-comprehensive-guide-to-
os 0255 05s 0s 0255s 05s Comvolutonat neural netwrice e oS ay. 30201164253
1D CNN model use for raw wave model hitp://dprogrammer.org/mn-istm-gru
Many snapping shrimp sounds were recorded.
is good at image identification tasks an handle time series data
It is good at image identification task: Can handle t dat
Materials & Methods | How to make the models 6 Materials & Methods | How to evaluate model
Using data St.S St.M St.S+St.M iaion = 1
Precision TPFN 8 TN FP
Recall = TP ¢ - True Negative False Positive
=
Data format raw wave spectrogram TP+EP . g
_ ~ precisionxrecall =
F-measure =2 ———— E]
precision+recall e g FN TP
=
Model CNN RNN (LSTM) RNN (GRU) i Precision-Recall Curve False Negative True Positive
3 2 3 =18 del 09 False True
Xexo = models 506 Predicted values
Flowchart g,
Apply D the level using F ision-Recall Curve
. . Learning e 06
Labelling Normalize validation unlabeled
model d 05
a 0.0 0.2 04 0.6 08 10
Recall
Materials & Methods | Labelling 7 Result | @ test result & @ validation result
Training data date Total time  Number of vocalization Number of noise label raw wave 'spectrogram
\abel data data dataset sts st.M StS+StM st.s StM StS+StM
St.S (Yamaguchi)  July, 6.2021 22 minutes 8382 8227 CNN
St. M (Aichi) July, 1.2021 23 minutes 2413 2799 F-measure 982 % 98.8 % 98.5% 98.9 % 992 % 98.6 %
Validation data LsTM
St S (Yamaguchi)  July, 11.2021 37 minutes 1085 118 F-measure 287 GO 20k B 20 S7ETAG!
St. M (Aichi) July,5.2021 30 minutes 1483 1562 GRU
F-measure 92.8% 783 % 80.9 % 98.7 % 97.8% 97.4%
evaluation
1. Dataset for 30 % of training data (St.S/st.M) raw wave spectrogram
2 lidati dat dataset st.s St.M St.S+St.M st.S St M St.S+St.M
. validation data
Other data CNN
F-measure 96.3%/89.7% 932%/982% 99.0%/97.3% |99.8%/96.1% 99.1%/96.0% 99.5%/96.3%
70 % | 30 % LSTM
F-measure 145%/89% 587 %/631% 146%/19.8% |97.5%/872% 953%/929% 99.7%/96.6%
e W W e
Training data Test data validation data F-measure 520%/37.7% 71.8%/57.4% 47.3%/323% | 99.6%/92.7% 89.6%/96.8% 99.6%/90.6%
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Building a Wheat Breeding Platform Based on Digital Modeling and
Genetic Analysis of Agronomic Traits

Jilu Nie'2, Miyuki Nitta!, Shotaro Takenaka®, Mocko Okada*3, Kentaro Shimizu**, Shuhei Nasuda'
! Graduate School of Agriculture, Kyoto University
? Distinguished Doctoral Program of Platforms (WISE), Kyoto University
? Faculty of Agriculture, Ryukoku University
# Kihara Institute for Biological Research, Yokohama City University

5 Department of Evolutionary Biology and Environmental Studies, University of Zurich

Abstract

‘With wheat as the target plant, we aimed to create a platform for rapid identification of alleles determining traits by
providing high-density and accurate genotypic information for two types of populations. They are the diversity
population comprising about 190 lines from the world and the NAM (nested association mapping) population,
containing 1060 lines originating from 13 hybrid combinations by a same paternal line cv. ‘Norin 61°. For both
populations, genotyping was conducted by the GRAS-Di, a partial genome sequencing analysis technique. In total, we
are trying to use the high-density and high-preci i of these two to create a useful
gene discovery system and provide a platform for wheat researchers worldwide.

The key points can be summarised as follows.

(1) We have successfully constructed a pipeline to extract reliable SNP information for creating highly accurate linkage
maps of the NAM population.

(2) Based on the above method, we have paved the way for the creation of consensus maps of different segregating
populations.

(3) Likewise, the recombination frequency at cach chromosome has been successfully estimated. We plan to compare
recombination frequency between populations to identify factors that suppress or promote recombination.

(4) Data on the duration of flowering, which had not previously been assessed, were obtained for both populations and a
new locus was discovered. This locus was found in the same position in both populations. We consider this to be a
confirmation of our analysis method.

(5) The description of the morphology of wheat stubble is an unattained area. On this issue, we have started to try to
convert the image analysis system developed by Guo et al. at the University of Tokyo to wheat. It is still in the process
of being adjusted.

A pipeline based on GRAS-Di genotyping method
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We have proposed a platform concept and tested it on some data

In a summary, we have proposed a platform that

Allows of high- ing data

Di method

Can be used for genomic analysis of association populations
Can be used to perform cross-validation between diverse populations and
associated populations

and compared with previously reported data

also tested using the trait flowering duration

by GRAS-

High density molecular
markers based on target
reference genomes

Phenotypic data obtained by any
means

— Platform —

High-throughput genotyping data
based on GRAS-Di method

Loci associated with certain
traits

Building an Agent-Based Disaster Response Platform Using
Geospatial Systems

Akira Matsuki'?
! Graduate School of Informatics, Kyoto University

? Distinguished Doctoral Program of Platforms (WISE), Kyoto University

Abstract

The roles and relationships among people involved in disaster response have become more complex as disasters have
intensified in recent years. Therefore, it is important for the parties engaged in disaster response to have a common
understanding of the issues related to disaster response as a whole, rather than focusing only on individual problems.
However, it is gencrally ing to discuss against disasters atany time.

Therefore, we would like to construct a simulation of disaster response based on geospatial information and
provide a platform for discussing coordinated disaster responsc. Specifically, we aim to construct a platform in digital
space for multiple disaster response activities by assigning roles according to the type of disaster response activitics,
with common geospatial information that constitutes the urban area where the activities are conducted and a mobility
model for each means of transportation, such as driving and walking.

This study introduces three topics on the utilization of such a geospatial information-based disaster response
platform. First, we have developed a system to visualize the consequences of residents’ evacuation decisions to change
the attitude of people who tend not to evacuate in the event of flooding. Second, we constructed a behavioral model
validation system using real data to pursue more precise evacuation behavior. Third, we introduce a system that
the di ctween the fons of engineers and disaster responders regarding the use of Al

ion for the correct and use of the

and supports

In addition to the above, we advocate the cooperative use of a platform with various fields that wish to consider
technologies and advance planning to solve the problems that arise in disaster response activities.

Agenda
B Background
B Approach

B Digital Twin Platform(usecase: 3 topics)

O Provide a framework for residents to reconsider their own evacuation behavior
and induce them to change their behavior

O Building a system to support research on evacuation behavior!

O Using the Digital Twin framework, bridge the gap between Al applications
and human expectations! p.0

Background

B To deal with Recent troublesome disasters ( e.g. a long-term Flood)

v v | |

Resident evacuation

Search and Rescue Recover living in

evacuation shelters

|1 I|| | fII

As disasters become larger in scale and longer in duration, it has become necessary
to consider long-term countermeasures for whole disaster response proces

pl
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Platform on Geospatial Information for Disaster Response

B Proposal of a simulation structure that represents disaster response with different purposes
on common physical space map of a real city.

D> Consider countermeasures in scenarios
based on more feasible situations

= Evacuation 3> Search >> Rescue >> Aid 3> Recover »>>>

Population distribution

in reality [> Consider taking a more long-term perspective

iy

Common model for human mobility in geospace

0

al space based on real urban structures

(1) Platforms and Attitude Change

Ir _______
b

Open Data

!

and

rehabilitation plan (c.g. roads and levees) and advance planning

[ Priority Assessment of
Response (e.g. Drainage)

and resources

of rescue operations

W Information dissemination to
change evacuation awareness
[J Allocation of advancement bases [ Disaster prevention education to
strengthen local disaster p-4

(2) For Validation of Human Behavior

Reproduction of Resident Movements and

(3) Ex: Examining the use of image recognition technology
in rescue operations

Search & Rescue
in Operation

Remote-sensing
image analysis

“Al technology is useful in practice.”
Can you trust
uncertain
information?

It seems difficult
to predict
perfectly.

“Not quite sure
how to utilize the technology.”

Gaps in expectations of technology utilization
between technology developers and those involved in practice

Visualization of how the consci of ! group in a cc ity can affect each Buldrey) (1 Map Evaluation of Population Distribution in Virtual Space
individual. generation
—) > > see > >
REbiQuesromaltS Behavioral modeling Evacuation and Rescue Platforms
1 1 Population Person trip I I I I I
= == Distribution survey Resident Evacuation model
& — B — D —_— o i e placement ®
’ - % % % % %
’ . e Ih 2(h) 3] T[]  T+l[h
,7_, Arcas with high social capital it S DA sy Model - 1 _ (Validation data) (1] [h]
-
N
Model - 2
N Positive Nudge . > @
“ Areas with low social capital Behavior
1 Negative Nudge Model N @ modeling Perception & movement models
o £ o5
(3) For Dealing with Operational Task (3) Approach
Use of simulation as a translator between developers and people in the field
i i How data can help in decision-maki
Data Collection & Analysis Accuracy ow data can help In decision-making Remote-sensing image analysis Search & Rescue in Operation
J' --------- S -
- R
= esene Workload for Plan A
Case A 70% 80%
Data Data Become adept at using advanced and PP o P- Workload for Plan B s
Application Requirements  no small amount of uncertain data ) . Workload for Plan C
' CaseC  80% 60% Simulation
Evacuation / \ Difference Difference
Rescue [ ] in Prediction Accuracy Translating expectations in workload in practice
—) —) for technology utilization
Recover \ j &
R o ‘ M V' Ensbles organization of technical requirements V' Can lead to a better understanding of
Data validation for operational use How accurate should useful for practical activities strategies for real-time use of sensing data
during disaster response the data be for decision making? ¢ 08

Summary

M Facilitating discussions on disaster prevention from multilateral approaches
based on our simulation platform

Communication System or Communication Failures - -
Various technical

and planning issues
supporting disaster
response

Information dissemination health preservation
infrastructure restoration

Al implementation in the fields Material Transportation

g = Evacuation 3> Search 3> Rescue > Aid > Recover »>>

:D: Specific action
ﬁ intentions and strategies
Common model for human mobility in geospace

Digital space based on that mimics real urban structures p.9

85




- RS

Development of inundation risk analysis method for basin-based
ma t under climate change

Ryo Hirako'?
! Graduate School of Informatics, Kyoto University

? Distinguished Doctoral Program of Platforms (WISE), Kyoto University

Abstract

This study aims to develop a flood risk assessment method using multiple ensemble scenarios of long-term and short-
term rainfall. In the map for consensus building of “River Basin Disaster Resilience and Sustainability by AlL” it is
necessary to consider the impact of all river flooding and to show the damage as a risk that is a combination of
frequency and scale. However, the characteristics of external forces are different, such as large rivers causing flood
damage due to long-term continuous rainfall and small and medium rivers causing flood damage due to short-term
concentrated rainfall. Therefore, it is necessary to use a combination of external forces with different characteristics to
evaluate the inundation risk.

In this rescarch, the following two points: (1) calculation of the inundation event of the lands by long-term and
short-term rainfall using a large number of ensemble scenario rainfall, and (2) estimation of the risk of the lands by
estimating the simultancous occurrence probability of long-term rainfall and short-term rainfall in the same basin.
According to the method (1), it is possible to extract the inundation events of the lands after covering all rainfall
scenarios affecting the basin. According to the method of (2), since the inundation event by the long-term and short-
term rainfall scenario obtained in (1) is an independent event, the frequency of occurrence of the long-term and the
short-term event is determined by obtaining the simultancous occurrence probability. By this, the inundation depth
given to the lands by the inundation event and the frequency of occurrence of the rainfall scenario which caused the
cvent can be grasped for cach land, and the risk of the lands by combining the scale and frequency can be estimated.

Background

Climate change

Rainfall change to short-durational and
torrential

- River Basin Disaster Resilience and
Sustainability by All
Stakeholders participate in flood control.
To make consensus-building by all in
basins.

MLIT

Background

Flood/Inundation Risk
Estimated by each management officer
River by national/prefecture, Sewerage
Risk is measured by each manager individually in terms of the impact on residents

For River Basin Disaster Resilience and Sustainability by All
It is necessary to obtain the risks to which the citizens are exposed
Use integrated risk analysis method
Risk is inundation depth x probability

To estimate inundation risks to citizens
Integrated estimation method with different characteristics of flood control
Long term rainfall: large river basins
Short term rainfall: small river basins
>Use integrated inundation analysis simulator

To integrate inundation risk analysis
Combination of rainfall: external forces with different characteristics
- Various rainfall scenarios from ensemble scenarios by d4PDF
>Estimate co-occurrence probability of short term and long term

Method

Rainfall: Input multiple scenario rainfall data
d4PDF,

This data is multiple scenarios from ensemble rainfall
simulating

- Runoff + Inundation: Use Shiga-model
Runoff: large and small river, ditches,,,
- Inundation: load and residence bank, tunnel,,,

- Hazard probability: Joint probability of rainfall
- Estimate extreme value of rainfall among each sub-basin

Previous studies

- Rainfall: Generate from return period
Jiang(2014) and so on
+ Use same rainfall waves and calculate joint probability
Only apply to small or mid basin
-> input many scenario and estimate joint probability
+ Kitano(2019): Extreme value dependency

Runoff: Single hazard source scenario
Ex. Big and small rivers, ditches, sewerages
+  Tsujimoto(2017)
+ ->including multi scenario
Taki(2018): Chisaki-no-Anzendo Map
This model including Runoff and Inundation model

Method

1: Various inundation event

Calculation of the inundation event of the lands by long-term and short-term
rainfall using a large number of ensemble scenario rainfall

2: To estimate co-occurrence probability of each rainfalls

- Estimation of the risk of the lands by estimating the simultaneous
occurrence probability of long-term rainfall and short-term rainfall in the
same basin.
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Input rainfall scenario

In case of Shiga-pref. d4PDFGcm:60km, RcM20km) is lager to estimate
Cannot catch the regional differences

This study use 5km Down scaring model(2k4k: 372years)

63km

101.4km

Precipitation data | T Sslal sl Fues Pt of e Hasy SoutelCents Wi
2013/9/15-16 v Vol. 124, 550624, pp. 1367513990, 2018 12.

To estimate co-occurrence probability

Rainfall event probability: estimated by external value statistics
- Ex. Fit to Generalized Pareto Distribution
-> This is for single variable

To estimate co-occurrence probability
Multivariate generalized Pareto distributions
+ Rootzen. H(2006), Kitano(2018)

Short Long
Term Term

Co-occurrence number

T Ktano etal. Joint occurenca rate of precplations by bvariate GP

dtributon -Mathematica idea and s connecton o actua dta- Jagan

Probability of long and s

term rainfall event

Flood events are occurred by rainfall event
Large river basins: long term rainfall event
Ex. 725mm/36hour
Small river basins: short term rainfall event
-+ Ex. 131mm/1hour

Runoff on
the surface

mountain  Inflow area

river

SocetyS99 Cil Engineerng B1, Vo 74, No4, pp|. 310- 324, 2018

Future to make platform of flood risk information

Disaster Risk
Information

Data from primary sector industry Apply risk/crisis management to other
And apply to them sector sector/ industries

Short term
Long term
boundary
To conserve natural resource Collective relocation, insurance
\ To estimate secondary effect Development planning
Flood control
landside ditches
image
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Assessment of the Effects of Vessel
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