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Hatori et al., “Body posture analysis for the classification of
classroom scenes”

Example output. The green rectangles show the locations of the detected

persons. The dots indicate the estimated keypoints for each person.
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Sato et al., “Space time analysis of

subjective well-being in the COVID-19
outbreak in Japan”

Change of happiness at the prefectural level for high- and low- income

female of 20s and 60s in the first period (Dec.2019 - Sep. 2020).
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Odaira et al., “Importance Estimation for Scene Texts
Using Visual Features”

Example of importance. The calculated importance of the text surrounded by the blue rectangle
is shown below each image.
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Sato et al., “Prediction of image preferences
from spontaneous facial expressions”

Action Units

Facial features (155 dimensions)

Image features (2048 dimensions)

P ResNet 50

Preference prediction by machine learning models

Schematic diagram of the image preference evaluation experiment and the analysis of image preference estimation.
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1) RBEM (IFMRE) XAy o7 XA YHECEFNAT Oy ¥ BIRICAMEBEF SNEFMEER (BEEH)

2) PEEL (BRKBEMEA) “Challenge of MTJ-Based Nonvolatile Logic-in-Memory Circuits and Their Applications,” 16th IEEE/ACM International Symposium on
Nanoscale Architectures, Nov. 2021 (Keynote speech)

3) N. Onizawa, K. Katsuki, D. Shin, W. Gross, and T. Hanyu, IEEE Transactions on Neural Networks and Learning Systems, 2022

4)RILEH (BHRBFMERD A GPU-based Quantum Annealing Simulator for Fully-connected Ising Models Utilizing Spatial and Temporal Parallelism, IEEE Access, vol. 8,

pp. 67929-679.

5) N. Onizawa, D. Katagiri, K. Matsumiya, W. J. Gross and T. Hanyu, IEEE Journal on Emerging and Selected Topics in Circuits and Systems 2018 Vol. 8 Issue 3 pp. 444-453, 2018

6) N. Onizawa, S. Koshita, S. Sakamoto, M. Kawamata and T. Hanyu IEEE Global Conference on Signal and Information Processing (Globalsip 2017) pp. 1315-1319, 2017
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Investigation of methods to estimate information values with integrated wisdom

Background

Due to technical restrictions, a huge amount of data is lost immediately after generation. The loss of data is great
for knowledge accumulation of human society. To minimize the loss, science and technology to value information
to prioritize.

Purpose
To establish a new research field where knowledge cultivated by all academic fields including the humanities and
social sciences is combined with data sciences for valuing information as assets, contributing to the realization of
Society 5.0 (6th Science and Technology / Innovation Basic Plan).

Goal
To achieve predictions of the value of diverse data through collaboration of researchers across different fields. High
value data are prioritized for selection or store, which is automatically realized at the time of data generation by
edge computation. This approach contributes to a significant reduction in data calculation, transmission, and
storage costs for each person and each organization so that for the society as a whole.
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Studies of data value in a variety of research fields #1

Pedagogy Economics

A method is proposed to extract high-value indicators from student behavior This research aims to identify the factors to improve

that can be used to improve teaching. _ subjective well-being. Micro datasets in Economics, big
data collecting individual behaviours, can be arranged to

extract significant parts in terms of subjective well-being.

Itis investigated whether the body posture of students can
be used as an indicator of classroom engagement. A

comparison between clusters at the beginning and end of FE FEn 0
the presentation showed that the standard deviation of .
- X We conducted happiness surveys for 0s
head direction becomes large at the end, suggesting that d 26.000 dents all )
E'OtdY p‘oslttjéedmigh;c refleclt th? d;grele O: di‘gtracftilon. Example output. The green rectangles show the locations of the detected Jaarz:: on t'he f|vrzsppec:'r|10desn|r? ;0109\1'62:)21, ”- ,a 02
Scaeﬁzs al., "Body posture analysis for the classitication of classroom persons. The dots indicate the estimated keypoints for each person. including before and after the COVID-19 {. o .
outbreak. A dynamic regression model
analysis clarifies factors affecting F20_low F60_low 00
Linguistics subjective well-being in relation with p
The proposed system tried to extract important saper proposed a query-by fCOV“l}l-':’- We f'“dtthaT thel one #
. . -oy- ‘emales were most seriously damage y -0z
information from the speech of endangered cumple spoken term detection by the pandemic and the damages are .);i-
Ianguages using phonetlc features that are method frorT\. any language. Th.is still continuing especially for the low g‘
universal among languages. It can estimate the method utl'lze?PP é;‘e Phodnezc income group. 4
P H posteriorgrams traine Y Sato et al., “Space time analysis of subjective
prlorlty Of the SpeeCh Slgnal Of any Ianguage, eve,n muItlpIe resource-rich |anguages to well-being in the COVID-19 outbreak in Japan” Change of happiness at the prefectural level for high- and low- income
When the development Of a Speech recognlzer |S remove the Speaker dependency Of female of 20s and 60s in the first period (Dec.2019 - Sep. 2020).

impossible. the speech while keeping the

e diversity of the phonemic diversity.
Y P \
The proposed method was applied PsyChOIOQy

We can make a system to

avery | W] ) = Of H | Ei’afaqi';'tkti'f”fﬁ?n"’ arclgnt:w:mrle::;tl We can make a system to estimate ¢ 20 T° "2 oubjoctive
4w [ 2 CYE Soech fontures human subjective evaluation §uch evaluation such as image
@ H 55% B §§ g Mochizuki etal.,“S;;oken Term Detection of as iImage preference from their preferenpe from.their facial
“ = = s Zero-Resource Language using facial expressions' This enables us  expressions. This enables
- Posteriorgram of Multiple Languages” . . icall |
Block diagram of the PPG extraction system to autOmatlca”y Select |mages to .US to automatically select
L. . images to keep, thus to
according to individual’s according to individual’s
perspective of importance. perspective of importance.
Grammatology Sato et al., “Prediction of image
. . . . . . prefereqces from spontaneous facial
The subjective factor of importance of various texts in the environment expressions”
was investigated, and the importance estimation by Al was realized. ol o Foce movie o evluators
reference evaluation ction Units

We addressed the challenge of estimating
the importance of texts in scene images. We
constructed scene image datasets, including
texts, and assigned an importance to each
text via subjective evaluation. The proposed
method can estimate the importance with a

higher accuracy than the existing method.
Odaira et al., “Importance Estimation for Scene Texts

resented Images Image features (2048 dimensions)

&WL [TTTTT]

Preference prediction by machine learning models

experiment
P - - Facial features (155 dimensions)
P\ -
. . " q'.’
I P

Usi Vi | Feat » Example of importance. The calculated importance of the text surrounded by the blue rectangle
sing Visual Features is shown below each image. Schematic diagram of the image preference evaluation experiment and the analysis of image preference estimation.




Studies of data value in a variety of research fields #2

Literature
OUtilization of historical documents by image recognition technology
Realization of recognition and retrieval of historical documents by image recognition technology using machine learning.
(Tohoku University, Omachi & Sakura)
Archeology
O New utilization of archaeological data with data science
Cognitive interpretation based on archaeological big data
(Tohoku University, Kanomata & Nomura)
Philosophy
(OConsiderations of human-centered Al
Epistemic injustice as a philosophical conception for considering fairness and diversity in human-centered Al
principles (Masuyama University, Nihei)

Neurosciences
(OExtraction of valued data from huge data of neural responses.
Investigation of brain information processing by measuring neural responses from while brain for long period of time.
(Tohoku University, Tsutsui, et al)
(OEffective use of huge data in neurosciences
Computational Storage Platform for Brain Neural Structure Analytics
(Tohoku University, Tanaka)
Food sciences
(OExtract value of information to improving quality of life from food lifelogs
Eating Habits and Psychological Aspects of College Students
(Tohoku University, Imoto et al)
Fisheries science
OApplying genetic engineering to fisheries science by data science
Kinship Analysis on wild populations of olive flounder
(Tohoku University, Obayashi & Ikeda)



Toward edge computation for data prioritization at the time of data generation

In order to evaluate the value of huge amounts of data at the time of data generation, it is
necessary to promote research and development of Al hardware that executes Al algorithms
such as machine learning at extremely high speed and with low power consumption. In this
project, we are working on new Al hardware based on new concepts such as spintronics
devices 2 and quantum annealer hardwares 34, which work on terminal/edge devices ever
for complicated data processing mimicking human judgments. We are also working on
applying the Al hardware technologies to models of human vision and audition ) ©),
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1) T. Endoh, “STT and SOT MRAM technologies and its applications from loT to Al System,” 66th International Electron Devices Meeting (IEDM), 2020 (Invited)

2) T. Hanyu, “Challenge of MTJ-Based Nonvolatile Logic-in-Memory Circuits and Their Applications,” 16th IEEE/ACM International Symposium on Nanoscale Architectures, Nov.
2021 (Keynote speech)

3) N. Onizawa, K. Katsuki, D. Shin, W. Gross, and T. Hanyu, IEEE Transactions on Neural Networks and Learning Systems, 2022

4) H. M. Waidyasooriya, and M. Hariyama, “A GPU-based Quantum Annealing Simulator for Fully-connected Ising Models Utilizing Spatial and Temporal Parallelism, “ IEEE

Access, vol. 8, pp. 67929-679, 2020

5) N. Onizawa, D. Katagiri, K. Matsumiya, W. J. Gross and T. Hanyu, IEEE Journal on Emerging and Selected Topics in Circuits and Systems 2018 Vol. 8 Issue 3 pp. 444-453, 2018

6) N. Onizawa, S. Koshita, S. Sakamoto, M. Kawamata and T. Hanyu IEEE Global Conference on Signal and Information Processing (Globalsip 2017) pp. 1315-1319, 2017
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