7] Ay
NBE M - ET#HRt > & —
Center for Neuroscience and Biomedical Engineering

2021.4 - 2022.3 FHy
ANNUAL REPORT

-

i-%

CENTER FOR NEUROSGIENGE’AND
¢_BIOMEDICAL ENGINEERING
(CNBE)

bt - R T2 2

- E1KY;
hadd
UE AN
‘ nive y of Electro-Communications




[FZC®IZ

2021 EELE|IEHMENFLEORFEERT 5 —FL40of=. HHEORISTIE, VT ILAALDTA
TTOMEDNIZ A= r—2avDEEUEBRRLEETLH O ERVNET. HROTRDIGT
HIEMSFZNES TE Face to Face M Discussion BELUVRYNTI—IHELEDOEEMNERHS
N, REOBRHIEOHLWNEBIZABHINELL. —ATHRBEZROE LIz YEE, AZ,
MEEOERICLVERFERAOREISOHFCEALTE, BFNICHHIFCENTELLK
RTLEz. BERNTHE, RAICHETORRECERFHN—BHERAIN, KRt 2—ELTH=E
R RIPERAR—RZERHFRDNREEO—RD S R ENRELEEBEIRRINOT B E
RIZFEET RE, —EOTIN)—FEBEHBRATHIENTEELE.

DMAFEEEER U A—HREB 10 FELLIHEOETEHY, 0O 10 FEREITIECAKRS
FUNE M E BICKDREFTMAFEZITCVET. KEVEZ—DOFBICELT, 5|&HEDT
XBELTHEEETRTNIEFENTT.

SHM458 A

i - BELEmtse e v & —

v x—F IERHA



A voN— 2022.8.1 HIE

VR —HE:

EAR FIAN #i% + v £ —R(RO3-)

i B % gl v 2 —&(R04-)

FrEY S AR it v~ 4 —FK(H31-R02)

Nt BT ER Wkt Z 4 7 %K — P WFge e v % — K (H29 - H30)
M Wl Bdx WREZ 4 73K — Miffgt+ v £ —R(H27 - H28)
B S 2%

K —& #ix

FERY iR Bz

B BRE #ix

LiE Bl— B

N B B

e Rin HEBId

% Sk #E#E% (JIANG Yinlai) & v 2 —Hi{f
% St #EZZ (SUN Guanghao)
B fRR B

F )l IER dE#d%

B Kt dEBd%

R E/ dEBd%

Ly [ dEBdx

ikl JEE B

ILEFH: 67 FHEBh#

KR T FHEWTEAE



HEH#A :

Wi il w BRI KK - HEHIK

e B BB HOLRZEREG B EOTERE - Bdx

g HE & BdEEUR BREENZRERYEDE LAk - #EE%

PE R BEABE BIRERIRSY: R ARG - FEHE

IR FE5E BEEBKR RARY HER

Ot BXUAGKY: hmEEERL —F - v 2 —R)

AR B2 FEEK ENZITFERFEEN BN E ERIE 2 v X — - 8
wn c HEBIERREIRRT BIEAEL - BRER

il BB BB @i N BARLSEE R EHEE 2V X
— - BlbiR

HEH IEH HEHIX ENZATFERAFEIE N BEEBANAE G HIITAT (@R EE T2t
M =T RE YT

il B HEHK BAUBERY: - HEBI

o IT=T v -9 = E 4 €55 BAUBERY: - HEBI

JRH wE BEA EIFR R kR - B

BT maRd EMERIRY: RImEABE Ry X — 7+ b=
7 AEFGEE NAF T H =7 AL ) R—=v 2 VI
FeE - BiR

/NI = B € &1 Medical Optfellow -« {RERG5 /it % X 5
7Y =v s ik

I =4 KEHK BAUBERY: - HEBI

ikl & % a8 RS EE Hus R - 8%

W R HEBEX TERYE 7o v T4 TELY 2y 2 — - B

= FF (LuBao-Liang) ZE# i@ K%Y  Key Lab. of Shanghai Education
Commission for Intelligent Interaction and Cognitive
Engineering * 7 4 L 7 X —

# HH (Cao Qixin) HEHIR E#ZSE K School of Mechanical Engineering + (%

i 75 (Chen Weidong) & B##Z _EiEZ0@E K2 Institute of Medical Robotics * Dean

B¢ 1§ (Duan Feng) & E#H I FFK KA BE TP sl - 2

¥ & (Yang Junyou) BEZIZ &I T3 K School of Electrical Engineering + #f%

% 1% (Sun Baiqing) & E#I% &5 T3 K% School of Electrical Engineering * ##%

7Ty« 7a - Fa2v (Nguyen Vu Trung) & B#HIZ Assoc. Prof., Hanoi Medical
University Vice Director, Administration of Science,
Technology and Training (ASTT)

F B#& (Bai Dianchun) & BUEHIR &0 L3R - HHU

3



- FE AR 5

IR AR AT R E I PR S E

EmaRaeI/IL—7 7
TR RE, ILIGHRE=
XETRIGIE S L —T 10

ERHRE, MEFRE, EAFRE, REFRE

- BRRBIHESMARES
EERATHIE T L —T 19
REWRE, BERRE, HOFRE, KARRRE,
EHFHRE

ETFRMARTMAREE

EREA AT IL—7 31
INBITRE, BMAHRZE, NRPRE, ik HRE, £ IRE
EBREAMBIATIN—T 43

EBMRZE, % IRE, ARFR=E, FEJIFE

.CNBEt&z=+— 51
OB EE(ZEXR - BFERAR—ATEHE) 55

ATV A — LG E 59



A4

EFROIvYaVEERTDICH, RE20B0OHEN 3 8P 5 DOAFRIIL—TICFh
BUCHRBREEZEDTHDEI.
(IERE - BIFRES)

* B ARSI {EI S0P

BR@ENEIIL-T WS,

ARG 2L — IER,
* BB TSRARATHIAEIEEPT

EEFTHIEIIL-T: 5%, Bl = 2%, KUR
« ET MR R B0

EERURMmIIL—T I, &HF, NR R E

ERRMEIRIIL—T. K, W 0N, P2

0% BF
S

. W@, ZE

BEReENFEII-T

REFERLIEBORER, BERDBERLIBEBEOMDEEIR, T8, MeEDRIPZE1SE
UERKET VY, ZUCRKSREOBZIYE2—Y EICBRIDIMNEYIaL—Y3Y
VOMy ~FOREHZERITY DICHDIKEEANTRBEDREAM T T o TIVET.

BEHRISIRE T IL—T

fitRE 1 XA — Y VD RBEZ AV CKBIR « IXHEEEDEEIRI Y T ADBIFEXD, 1ZENOIA
REAERICKDMDEDERE, 2L T, INEER LB OEB =G T DTHDMREREIT
DTRDFET.

EENRAHIE T IL—T
BIRSS « BHIRIE « AEMAN X LADMREYD, BICKDBENHHDEE, =5ICZDHRR
ELUTD 3 Rt SITRINIC KBS EAM DA ZEE L TRDET.

ERGURmIIL—T

YEOBRICK DIFEB/NA DIV T« Y DEHAD, BERICKDRBOMN Y HZHEilD
¥, SOCREBEBANZXLADOHEBDOEEEDESR, KOLAROHEZAE T DUKD
BROUNEUT =Y 3 URPE, SHICACEICEITIDTENTEDOMR Y ~OREFAIRS
Z{7 D> TCET.

BEREMEIN T IL—T

M EBIE UIZEMFESCED A X —I > T BIESM RN OBISLOANESEt XN Z X LADER
B8, FKCDHINCRERBNCTEMRRE A X —I Y TRMDEER, S5ICTNSDOERNE
ZBHE LT -9+ TV 0BRETY D DI P ORI ZT > TNET.



Rt R ARAT HIEI SR IR S 5



EREENEI I —T

wis E E8%  (#4-610)

BPIDT WRERZE - MEYIaL—Y3Y - ATRIRE

WRT -V HEREROBEET )IMEEHEYIaU—Y 3 Y « HELATA
FEDRIF

Xy = WMIZEDKDICFHELTNDDNERRINT DITHIC, R
EOBZEBHCIVEL - ECBIRL, $EYIaL—Y3VICKDoTZ
DEFNZIFLE T DMRET o> CNET. FLEMERUREBTIEFI DATRAEDREFRED, ZNn
ZAVZOMY FRIEOMREIT > TNET.

EERRE B (#\10-421)

BPIDE  ARFHRUIE, STEROVBERZE, KRBVE REYIalL-—
=

HRT—V | IZNHERICKDIARBHRUVIZDOREACMEDRE
Xy—Y  EROKBTOTNND RD] #EEZRIEL, WRIDC
CZBIELTNEY. FRIFEH - E8 - YIalb—Yy3Y, XIRELT
(S8R « BDEBNRT « YIATR « ARERFXESIRICHIZD T,

grobability of judgment clockwise
10! R H . § e w2
=0.75 ~
p=55x107 | T

—

~
[

____________________

Human judgment [%]
S

s

0 25 50 75 100
Model judgment; Pr(CW) [%]




LR FE 28

http://numericalbrain.org/

MFEo £ Lo (2021 4F 4 A~2022 4 3 H)

SMEE R EHE T Ic Kk 2 AL AN —F EFEOHH Y I 2L — v 2 VI M
HE L7z, Aot ey 3 2 RIMRE KL — 78T — v b e b LN —{7E
ZTHIL, KB/NMEL— 723 % OFiE~L AN=%5 T8 R AH L 3. ~ 7 AFEERE
FAERCTERICL N—F| 2 2¥E T2 L 2R LE L $7-, FHGICERER
I DRKEZA IV ITBRED X ICEALT B DT O T TR R IENT 21TV, EERO B
FEERL IS - SR ITOWE L, X510, v LFav— b AV b ETFAOKMEEEE ICE
TR, MREEES I 2L —va vOHERELZHRL L.

Summary (April, 2021 - March, 2022)

We conducted large-scale whole brain-body simulation for voluntary lever-pulling
tasks based on hierarchical reinforcement learning (RL). We observed that the cortico-basal
ganglia loop as a higher RL machine set the goal position of the lever, whereas the
cerebrocerebellar loop as a RL machine learned to move the lever to the goal position. We also
examined the temporal profile of complex spikes in the cerebellum during learning. Moreover,
we published a paper on efficient numerical methods for multi-compartment model

simulation and a book on spiking network simulation.
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(1] WLy E, B+E B FLHTO/BERBEIIaL—ar. FibiR 2021 £12 A 17 B.

[2] Benedikt Feldotto, et al. Deploying and Optimizing Embodied Simul ations of Large Scale Spiking Neural
Networks on HPC Infrastructure. Frontiers in Neuroinformatics, 16, 884180, 2022.

[3] Taira Kobayashi, Rin Kuriyama, Tadashi Yamazaki. Testing an explicit method for multi—compartment neuron

model simulation on a GPU. Cognitive Computation, 2021. DOI:10.1007/s12559-021-09942-6.

[4] Tadashi Yamazaki. Evolution of the Marr-Albus—Ito Model. In Book “The cerebellum as a CNS hub” (Eds,

Mizusawa and Kakei), 239-255, Springer, 2021.
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Summary (April, 2021 - March, 2022)

We continued our research on the computational theory of vision and its engineering
applications. From April 2021 to March 2022, as a new project of our research, we focused on
the software development necessary for psychophysics operated in virtual reality (VR) space.
Using Meta Quest 2 (aka Oculus) as a device for presenting visual stimuli in VR space, we
have developed software libraries that present stimuli to Quest 2 easily from the MATLAB
environment, which is widely used psychologists, engineers as well as theoreticians. We hope
that our software will contribute to knowledge exchange among various researchers and to
theoretical considerations. Because “Unity” is also widely used for VR software, we also try to

make a bridge between Unity and MATLAB.

FEabtgism Gast, Ffa L)
BABEERFS- BEWERE (2021)



BEHRIBIE 2L —

[ERFON B3R (BUH9—K) (RE4-830)
FPIDEH : WETARS - EAERIZ - HRMEIS
MRT—V © WRMEERS « EREA X —I VT « RfUVBIR « BRZREIZ -
YOEIRF

AyE—Y  EMEEREENSMADH T, NORIICKTT DEE « FIHE
DEIEHDBENZERICE Y —I DICHD ST OREAMRZTO

TULET.
1.Thinning _ ~ 2.Segmentation 3. Quantification of cap. length 4 Ragonstruction 2. Quantification of cap. diameter
- length ' : .

| %:‘ |150
’ %ﬁ;j diameter
ﬂ.“("‘\\)n‘/ L (hm)

AL 12
7 |

1 AR
naye, | o
')g’ ‘ 6
il

0

SRE— B8 GleyI—K) (E4-620)
BPINE  SIEROVBIERZ, IFREREEEHA (FMRI, MEG, EEG)
ART—V | WBRRICRTDIBHRNIEBRIEDTEROVIER CZDITFEY
WA, BAEKNICE, BR - NE0E
ENBEICXT NN T DB ENFTRIZEER,
HHEEZR NS T — S8R
1, 7U%J—7y/-4>&71
-2, JYEa2—%-EY3Y, ERERIZER

Xy =Y MEHEDOHRRETIE, & FORERUER
T DERNBENTZB LT, SFEM—RICRITD
KNZBEHRWBEY T AOERREBZRERL, ZORR
EEMANEETIDCEZEBHBLUTNET.

10



ABEE 28R (R6-716)

EFINE : WRERF - MikEMmS

MRT—V | YT TRXYLEMDOD FHEEORRE CHIETIEDRIFR

Xy =Y SRROZEBDMIZL NIVOEBEEZ 5N TU D@D
FTITZYBUEDDFANZILERBL, =51, ZORIEHITIEDRREZE
BUTHRZT > TNET.

THA— HEB8 (FE1-401)

LS EFINE: @R UR—VRER, Esrmy

| | BART—< : EHERANBIERHADBLAE, VRIEH

AyvtE— : "BHREEHT &L RO TRANRII0ON ? "ENSER

RICHUT, BRARRAA—220828 (PET,MRIRE) ZRWTHRET L TULE

b T, AROSREEZR, RO - SO R—YD/ (T4 —< > ML
DRNBIEFTSIERHL, TNEERIT B ETY.

11



IEARWSEE

http://www.nvu.mi.uec.ac.jp

FEo £ & (2021 4E 4 AH~2022 4 3 H)

FRHVEE D FERE L IR HE DB 1L, MO MR DK T 3B ICBfR T 5 2 & 28322 o T
9. Lo L, oM™ & 3ANE O RAE & ORERRIIHS 22 TIidd » A, KiFFE
TIXEME in vivo A A — v 7 OFiEEZ W CRAMEIC BT 2 Mo MR T & FRHE
FIEE O RBIRZMEET 2 2 L2 HE L L7z, REREIL, ik~ 7 2 KM% GHIN 5
&L, $EAR RIS ORI L MREEN e 2 A0 3 RITHE{RZEM ECEEFHIIT 2 29D
FHEEZREEL, MEBROMRERIGICOWTIER T — 2023 R \nE L7,

Summary (April, 2021 - March, 2022)

The decline in cerebral blood flow is known to be closely related to the onset and
exacerbation of dementia. However, the causal relationship between decreased cerebral blood
flow and the onset of dementia is not clear. The purpose of this study was to investigate the
causal relationship between decreased cerebral blood flow and the onset of dementia using a
variety of in vivo cell imaging techniques. This year, we set up a method to quantitatively
evaluate complex brain microvascular structures and neural activity in the same 3D image

space, and obtained normal blood flow responses during brain activity. was obtained.
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10.1111/micc.12753. Epub 2022 Mar 1. PMID: 35212076.
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moving mice. Cell Rep. 2021 Jul 27;36(4):109427. doi: 10.1016/j.celrep.2021.109427. PMID: 34320360.
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Summary (April, 2021 - March, 2022)

We obtained the following results in FY2021: 1) We improved structured modeling
as a method for estimating MEG sources while suppressing information spreading. We also
developed a hierarchical model to achieve noise robustness. 2) We started imaging
experiments using ultra-high magnetic field fMRI measurements, including subcortical
regions. 3) We published a paper on psychophysical experiments on embodiment of the
extended body parts. 4) We succeeded in roughly identifying brain regions related to

embodiment of extended body parts.
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Summary (April, 2021 - March, 2022)

In 2021 we show that phosphorylation of the membrane-proximal region in GluA1l
AMPAR subunits affects the subunit-dependent endosomal transport of AMPARs during
chemical LTD.  We reported these results in Journal of Biological Chemistry. In 2021, we
expressed lysosomal proton pump in hippocampal neurons and examined whether the light
stimulation can regulate the LTP induction by using electrophysiological technique. In the
lysosomal proton pump expressed neurons, LTP induction was completely blocked by light
stimulation. On the other hand, without light stimulation, LTP was normally induced even in
the lysosomal proton pump expressed neurons. We also generated knock I mouse which
specifically express lysosomal proton pump in cerebellar Purkinje cell and showed the gain

down adaptation of VOR was blocked by light stimulation.
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[1] Shinji Matsuda, Michisuke Yuzaki: Subunit—dependent and independent rules of AMPA receptor trafficking
during long—term depression in hippocampal neurons. J Biol Chem. 2021 Aug;297(2):100949. doi:
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Summary (April, 2021 - March, 2022)

This study aimed to explore the role of peripheral circulating biomarkers in executive
performance following acute aerobic and resistance exercise. Nineteen healthy males
completed a Go/No-Go task before and after 30-min of perceived intensity matched aerobic
and resistance exercise. In the aerobic condition, the participants cycled an ergometer at 40%
peak oxygen uptake. In the resistance condition, they performed resistance exercise using
elastic bands. Before and after an acute bout of physical exercise, venous samples were
collected for the assessment of peripheral biomarkers. Reaction time decreased following both
aerobic exercise and resistance exercise (p = 0.04). Repeated measures correlation analysis
indicated that changes in reaction time were not associated with the peripheral biomarkers
(all p > 0.05). These findings suggest that these peripheral biomarkers do not directly

contribute to reduction in reaction time following aerobic or resistance exercise.
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[1] Ando S, Komiyama T, Tanoue Y, Sudo M, Costello JT, Uehara Y, Higaki Y. (2022) Cognitive improvement after

aerobic and resistance exercise is not associated with peripheral biomarkers. Front Behav Neurosci, 16,853150.
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Summary (April, 2021 - March, 2022)

Intracellular calcium ion fluctuations induced by skeletal muscle damage are thought
to play a role as intracellular signaling factor and determine myocyte injury-recovery
responses. However, the dynamics of intracellular calcium ions during the first few days after
muscle contraction remains unclear, and it is necessary to identify the time-series
characteristics of these changes. In 2021, we conducted experiments in rats model using in
vivo calcium bioimaging. The study revealed calcium ion dynamics up to 3 days after muscle
damage and the direct involvement of sarcoplasmic reanodine receptors in the regulation of
calcium ion dynamics. These results are important for elucidating the regenerative process of

skeletal muscle cells.

T bR G Fafal)

[1] Daiki Watanabe, Ryo Ikegami, Yutaka Kano. Predominant cause of faster force recovery in females than males
after intense eccentric contractions in mouse fast—twitch muscle. J. Physiol 2021. This is an Editor’'s Choice article
from the 15 September 2021 issue.

[2] Ryo Takagi, Ayaka Tabuchi, David Poole, and Yutaka Kano. In vivo cooling-induced intracellular Ca2+ elevation
and tension in rat skeletal muscle. Physiol Rep. 2021

[3] Rie Shimotsu, Kazuki Hotta, Ryo Ikegami, Tomoyo Asamura, Ayaka Tabuchi, Kazuto Masamoto, Kazuyoshi
Yagishita, David C. Poole and Yutaka Kano. Vascular permeability of skeletal muscle microvessels in rat arterial
ligation model: in vivo analysis using two—photon laser scanning microscopy. American Journal of Physiology—
Regulatory, Integrative and Comparative Physiology

[4] Ryo Ikegami, Hiroaki Eshima, Toshiaki Nakajima, Shigeru Toyoda, David Poole, and Yutaka Kano. Type I diabetes
suppresses intracellular calcium ion increase normally evoked by heat stress in rat skeletal muscle. Am J Physiol

Regul Integr Comp Physiol. 2021 Apr 1;320(4):R384-R392.
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[5] Ryo Takagi, Ayaka Tabuchi, Tomoyo Asamura, Seiya Hirayama, Ryo Ikegami, Yoshinori Tanaka, Daisuke Hoshino,
David Poole, and Yutaka Kano. In vivo Ca2+ dynamics during cooling after eccentric contractions in rat skeletal
muscle. Am J Physiol Regul Integr Gomp Physiol. 2021 Feb 1;320(2):R129-R137.

[6] Poole DG, Kano Y, Koga S, Musch TL August Krogh: Muscle capillary function and oxygen delivery. Comp
Biochem Physiol A Mol Integr Physiol. 2021 Mar;253:110852. doi: 10.1016/j.cbpa.2020.110852. Epub 2020 Nov 24.

[71 Y Nonaka, R Takeda, Y Kano, D Hoshino. Short-Term Calorie Restriction Maintains Plasma Insulin
Concentrations along with a Reduction in Hepatic Insulin—-Degrading Enzyme Levels in db/db Mice. Nutrients 13

(4), 1190.
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Summary (April, 2021 - March, 2022)

In 2021, we conducted research on the application of a marker-less motion capture
system using automatic skeletal recognition technology (OpenPose) to the measurement and
analysis of walking motions and verified the accuracy of stride characteristics and kinematics
variables calculated by OpenPose during walking. The results showed that there was little
difference between OpenPose and marker-based motion capture in terms of joint
displacement, stride characteristics, and sagittal plane lower limb joint angles, suggesting the
practicality of the marker-less gait motion measurement system using OpenPose.

We also used machine learning to create a model that estimates joint kinetics from
kinematics alone, without obtaining ground reaction forces and tested its cross-validity using
external data. Although the model was designed to apply to a wide range of subjects, it was

suggested that care should be taken for walking speeds that differ from normal walking speeds.

ERFEER GRS, Fifa L)
(1] XBEB—, BEEE BRFTEAVSTRO FREHFRT(OROME, 8§ 42 BEAAAH=Z L

A1 s ES (SOBIM2021), 2021 £ 11 B 28 A, A >34 .
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(2] THE BMBXZ EL3HEFEICIISTHOLEOLE, £ 42 BNSMF AN X LZMHEER
(SOBIM2021), 2021 &£ 11 B 27 B, #>Z14>.

(3] #3kE RARXE BBERIFAZAVSITIEFRACATLAORERIE % 42 BNAFADZXLE
fiis8;m< (SOBIM2021), 2021 &£ 11 B 27 H, #2354,

[4] Shimoda, K., and Okada, H., Comparison of mechanical work done during walking by different calculation
methods, Gait & Posture, 90/Suppl.1, 246-247, 2021.

[5] Onishi, Y., Dixon, P.C., Shah, V., and Okada, H., Prediction of lower limb joint kinetics during gait via machine
learning, Gait & Posture, 90/Suppl.1, 168-169, 2021.

[6] Sakurai, T. and Okada, H., Examination of an applicable range for a markerless motion capture system in gait
analysis, ISBS Proceedings Archive, 39(1), Article 37, 2021.

[7] FIRZEZ, 4555 7038403 5, HITHFIMEEERUVTOS S LA, 2022 F£3 A 10 B

25



R RHTFEE

http://www.ohkawara.lab.uec.ac.jp/

Mo f e » (2021 4 4 H~2022 4 3 H)

2021 fFEEIZAT OWER 25 Lz, 1. T2 N GRICHEE + v 3 — % v 72 158
BOHET LT Y XLORE, 2. FHAENRICHEEEGS) & BEAIEEOBE, 3. £V
VIEDS® 5 WE - AEE 0 E T & RIRIRY IC 3510 2 s DL E o B ATEEIE OE, 4.
IERE 2 v 3 — B L RER v — 2 73Kk > 27 L OFFE, 5. HigfHE %
WRICHEE & v Y — 2 HWIEEE S L GBI BHICET 2 HET LI Y XL OHRE.
72, FTHEEOEME 2RI, TOXAT AL FOREE ND DA ) % B L 72 fa
oY 7my = s b RfiT, 77 7 v 7 EdfRBEkatt & &b ikl L ¥ L7z (URL:
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Summary (April, 2021 - March, 2022)

In 2021, the following research results were obtained: 1. proposal of an algorithm for
estimating the amount of activity using accelerometers in children; 2. the relationship
between moderate to high-intensity activity and sedentary activity in children; 3. the
difference in the amount of physical activity of children and students with Down syndrome
during the school term and during long vacations; 4. the development of a drowning detection
system using accelerometers and barometric sensors; and 5. the development of a drowning
detection system using accelerometers in wheelchair users. 3. the difference in the amount of
physical activity above medium intensity between school terms and long vacations for children
and students with Down syndrome, 4. the development of a drowning detection system using
accelerometers and barometric pressure sensors, and 5. the proposal of an estimation
algorithm for the amount of activity and activity classification using accelerometers for
wheelchair users. In addition, a health promotion project focusing on resolving the digital
divide and human connections was initiated with Chofu City and Aflac Life Insurance Co. for

elderly residents of Chofu City.

FawteER G, Fafk )
[1] Okazaki K, Koyama Y, Ohkawara K. Relationship between moderate—to—vigorous physical activity and sedentary

behavior on school and non—school days in Japanese children. School Health, 17, 1-8 (2021)
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[2] Hikihara Y, Tanaka C, Oshima Y, Ohkawara K, Ishikawa—Takata K, Tanaka S. Estimating model of sedentary
behavior with a tri—axial accelerometer in elementary school children. The Journal of Physical Fitness and Sports
Medicine, 10(2), 119-126 (2021)

(8] WWHhEEE, fRILER EEEE t—8 KAR—F FVVENHLHRE - £EOFH P ERAKERT
[CHETOHBREULDESEEHEDEL. BEXE 23(2), 187-194 (2021)
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Summary (April, 2021 - March, 2022)

In the 2021 year, we achieved the following research results. 1. We demonstrated
that the interaction between the soft finger pad and the hard nail forms a geometric constraint
on the fingertip, which greatly enhances the performance of precision grasping; 2. The length
of the base of the 7-DOF robotic arm can be reduced by using a return-routing couple-d
tendon driven drive mechanism, and a powered shoulder disarticulation prosthesis with an
appearance similar to that of a normal arm has been developed.; 3.We developed a drum-
synchronized unlimited rotary wire winding mechanism that can wind the PE wire with high

traction force by a pushing drum rotating synchronously with the winding axis.

FaitseER G, itz )
BHATERMERX
[1] Yusuke Yamanoi, Shunta Togo, Yinlai Jiang, Hiroshi Yokoi, “Learning data correction for myoelectric hand based

” 9

on “survival of the fittest”,” Cyborg and Bionic Systems, Vol. 2021, No. 9875814, pp. 1-12, 2021. doi:
10.34133/2021/9875814

[2] Ayane Kumagai, Yoshinobu Obata, Yoshiko Yabuki, Yinlai Jiang, Hiroshi Yokoi, Shunta Togo, “Asymmetric shape
of distal phalanx of human finger improves precision grasping,” Scientific Reports, Vol. 11, No. 10402, pp. 1-10,
2021. doi: 10.1038/s41598-021-89791-3 [2021IF: 4.996]

[3] /M IR, BBB HOR, KR EF, T HX = |RE EHF BR "PNRERFERRIIEDE
FOEOOZEEMBE/O—TORE", BRAORYMEREE, Vol. 39, No. 8, pp. 744-750, 2021. doi:
10.7210/jrsj.39.744

fRER -2
EffsEER 6 4
ERSEER &

28



B E
https://sites.google.com/view/dhoshinolab/home

FEo £ & (2021 4E 4 AH~2022 4 3 H)

2021 FEIX, v~V RA0ET AT, EB)ROILBEAR % M FLEIREEIE D & 5
BLUK®D 3 k%ML L7z (Takeda et al. 2022)., FE I n/-FLMEE AL, SIS Z2 5] %
Ty 7 FanToimtitei s ) a—7r voRba L ofICBREH 2 2 & 2L 0
CLE L7z 5t ALBEAOHMAEHRT-CEG OHBINIC T THEL I L IR 5T
ETT. £/, 7y FEHACT, EERO Y S F AT oEEIic o T o E T DR
FTERAE L7, 2V ANTEEHRIED Y 7 FAN0FICDOWTIE, il N7 A — 2 HEETT
FEERTELLO2DOH Y £ 5. 5%, BB TFRBORRIT — 210 LT b ARk i % e L
ESc

Summary (April, 2021 - March, 2022)

In 2021, we established a method to calculate lactate production volume during
exercise from the dynamics of blood lactate concentration in mice (Takeda et al. 2022). We
found that the calculated lactate production volume was related to the activation of signal
molecules that induce exercise adaptation and the decrease in muscle glycogen. In the future,
we plan to further investigate the effect of increases in lactate production on skeletal muscle
adaptation to exercise. We also attempted to develop a mathematical model of post-exercise
signal molecule activation using rats. we have almost established optimal parameter
estimation methods for the signal molecules in the protein synthesis pathway. We plan to

conduct a similar analysis on time-series data of gene expression.

EabtgesEm G, Rtk d)

[1] Yudai Nonaka, Reo Takeda, Yutaka Kano, Daisuke Hoshino. Short-Term Calorie Restriction Maintains Plasma
Insulin Concentrations along with a Reduction in Hepatic Insulin—-Degrading Enzyme Levels in db/db Mice. Nutrients
13(4): 1190. 2021

[2] Reo Takeda, Yudai Nonaka, Katsuyuki Kakinoki, Shinji Miura, Yutaka Kano, Daisuke Hoshino. Effect of endurance
training and PGC-1 & overexpression on calculated lactate production volume during exercise based on blood
lactate concentration. Sci Rep 12: 1635. 2022.

(3] 2FAM, JIBHERAR, BHEH. FHIREROKBINSVRAFIVARIET - DIEE—ROS KEFHLERL
F—RUUEREROEMS . RBREFET (BEHEFER Vol40 No2, 288-294. 2022.
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Summary (April, 2021 - March, 2022)

In 2021, we have been improving the device for measuring the mobility of middle
ear ossicles and evaluated its measurement stability by measuring cadavers. In addition, using
a numerical analysis model of the middle ear vibration system [1], we clarified the
characteristics of the mobility changing due to middle ear diseases, and proposed a diagnostic
protocol for ossicular diseases which was difficult to diagnose using machine learning. In
addition, we investigated an efficient surgical method for nasal endoscopic surgery [2], and
developed a device that detects food remaining in the pharynx using near-infrared
fluorescence. Its performance was evaluated in patients, and it was shown that the device can

noninvasively measure residual food in the pharynx.

Eairsess Gl Fatad)

(11 = E%, /Nt 5= NEEMEOHDHIHEEETICES DPOAE SXUHMER AL  EMAFHIRE
FETILIZKAEIEREHT, Audiology Japan, 64-2, 2021.

[2] Katsuhisa lkeda, Tatsunari Harashima, Takuji Koike, Effects of endoscopic sinus surgery on nasal spray
deposition using dye—based methods for humans and a human silicone sinonasal cavity model, Am J Otolaryngol,

42(6), 103058, 2021.
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Summary (April, 2021 - March, 2022)

Our laboratory aims to develop welfare applications using cyborg technology.
Cyborg technology consists of multiple directions of mechatronics and robotics issues.
Furthermore, the issues of rehabilitation using functional electrical stimulation of the sensory-
motor system of impairment is also a target. In 2021, we developed the palm myoelectric
prosthetic hands and the body-powered prosthetic fingers for children with finger congenital
anomalies. we also developed the multi-DOFs myoelectric prosthetic hand which can control
five fingers independently as the result of collaborative work with Beijing Institute of
Technology, and we succeeded to register the body-powered fingers and multi-DOFs hand to
Ministry of Health, Labor and Welfare of Japanese government as the compensability parts.
We have obtained the relevant patents, and we started to sell these products through the

startup company operated by our laboratory.

EabtgesEm G, Rtk )

(1] /bl &ER, BBR Hh, KR EF BB &KX = B EF 5L BDNRTEIEFEXRERILIEDE
FREHO_EFEEBEIA—TORKE, BRAAKRYLEREE, Vol 39, No. 8, pp. 744-750, 2021. doi:
10.7210/jrsj.39.744

[2] Fei Wang, Hiroshi Yokoi: Research on the Dissemination Process of Hot Words — Focus on the Connection
between Netizens’ Emotions and the Search Volume of Hot Words,Academic Journal of Humanities & Social
Sciences, 2021, 4(7); doi: 10.25236/AJHSS.2021.040712.

[3] Ayane Kumagai, Yoshinobu Obata, Yoshiko Yabuki, Yinlai Jiang, Hiroshi Yokoi, Shunta Togo: Asymmetric shape
of distal phalanx of human finger improves precision grasping, Scientific Reports, Vol. 11, No. 10402, pp. 1-10, 2021.

doi: 10.1038/s41598-021-89791-3
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Summary (April, 2021 - March, 2022)

In our laboratory, through the technologization and digitalization of medical skills
(medical digitalization), medical skills are incorporated into the device side as digital function
functions, and robot mechanisms and systems are developed to advance and optimize medical
skills on the medical device system. Pioneering the fields of control, image processing, and
algorithms. In this year, we proposed a novel robot mechanism, control, image processing,
and algorithm technology that optimizes treatment monitoring images using deep learning
technology. In connection with this, the International Journal of Computer Assisted Radiology

and Surgery (IJCARS) was adopted (CARS) by top conferences in medical robotics.

TabeEME G, Rt l)

[1] Sunao Shoji, Norihiro Koizumi, Soichiro Yuzuriha, Satoshi Kuroda, Takahiro Ogawa, Mayura Nakano, Masayoshi
Kawakami, Masahiro Nitta, Masanori Hasegawa, Akira Miyajima, ““Current status and futureprospective ofthe
treatment for localized prostate cancer withhigh—intensity focused ultrasound,”” J Med Ultrasonics.
https://doi.org/10.1007/s10396-021-01183-2), 2022. IF=1.3
[2] Momoko Matsuyama, Norihiro Koizumi, Akihide Otsuka, Kento Kobayashi, Shiho Yagasaki, Yusuke Watanabe,
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International Journal of Computer Assisted Radiology and Surgery (IJCARS) , Vol.17, No.1, pp.107-119, 2022.
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Summary (April, 2021 - March, 2022)

Due to the most competitive advantage in allowing users fully unconstrained,
noncontact bio-measurement technology will play a vital role in future clinical practice.
Guanghao SUN Laboratory focus on developing novel medical devices based on noncontact
bio-measurement technology, such as, infection screening system, home healthcare
monitoring system, and etc. To promote the widespread use of infection screening system, we
have been working on systems with minimum hardware requirements to achieve a system that
is more suitable for real world settings. The most reliable solution is to enhance the
functionality of the conventional infrared thermography systems that are already installed at
international airports. By incorporating the latest advances in image processing techniques,
these infrared thermography systems can acquire thermal and visible images together by
integrating visible and thermal cameras. In this study, we used high image and temperature
resolution infrared thermography that combines visible and thermal images to acquire
multiple vital sign measurements from facial images using remote sensing. The benefit of this
approach is that it only requires a CMOS camera that is equipped with IRT rather than a

large-scale system.
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Summary (April, 2021 - March, 2022)

In 2021, (1) we have been developing a humanoid robot using modularized tendon-driven
mechanism. The 7 degrees-of-freedom robot arm, which weighs 2.57 kg with a payload of 2.5
kg, achieved the highest power-weight-ratio (close to 1) in the world. (2) To reduce the
fatigue associated with functional electrical stimulation (FES) using surface electrodes, a
motor point tracking device with moving electrodes to tracking the shift of the motor point,
the site on the skin where the threshold is smallest for FES to induce muscle contraction, was
developed. The muscle fatigue reduction effect of the device was validated on biceps brachii
and triceps brachii. evaluated to improve the tracking density and accuracy to reduce muscle
fatigue caused by functional electrical stimulation. (3) We introduced force myography
(FMG) as a supplementary signal to sEMG (surface Electromyography) and proposes a
layered sSEMG-FMG hybrid sensor that can measure both sSEMG and FMG at the same
location of skin surface. Meanwhile, a layer fusion convolution neural network is designed to
extract multi-scale features from SEMG and FMG. The experimental results suggest that the
introduction of FMG can effectively enhance the classification accuracy and robustness of

human interface for the control of myoelectric prosthetic hands.
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Summary (April, 2021 - March, 2022)

We have succeeded in building an effective learning machine by applying the
knowledge gained from the classification of texture images of diffuse lung disease and other
diseases to image analysis in the field of structural materials. In particular, in studying metal
fracture surfaces, we showed which texture features work effectively in an area researchers

have analyzed with a professional viewing and demonstrated that quantification is possible.
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Summary (April, 2021 - March, 2022)

Recent issues that need to be urgently addressed by animal experiment researchers
include “precise imaging for deep tissues” and “imaging for the dynamics of viruses in the
body”. The former has been addressed using “TokeOni-Akaluc”, i.e., artificial NIR
luminescence. Furthermore, a new luciferin, “AkaSuke”, has been developed. For the latter,
the cross-reaction of “ALuc” has been developed by AIST and coelenterazine analogues have
been synthesized by UEC, resulting in the realization of Color-Tunable Bioluminescence.

Press releases on this new technology have been made globally.
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Summary (April, 2021 - March, 2022)

In the 2020 year, we achieved the following research results.
1. We have succeeded in generation of the shortest pulses from 2 um Tm solid state laser by
a technique of combined active gain media.
2. We have developed a 700 uJ ns Tm fiber lase system and demonstrated processing of
polymers and semiconductor materials.
3. We developed Cr:ZnS ceramic lasers. Femtosecond pulse generation by Kerr-lens mode
locking and ns pulse generation by gain switched is in progress.
4. We have developed off axis interferometric phase micro scope for lave free imaging. We

obtained phase image of Muscle tissue.
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Summary (April, 2021 - March, 2022)

Firefly luciferin analogues, AkaLumine and TokeOni can generate luminescence in
the mouse liver when these reagents are administered to mice, even though the firefly
luciferase gene has not been introduced. In this study, we found that the luminescence was
decreased or increased by drug-induced liver injury or nonalcoholic steatohepatitis,

respectively. Our bioluminescent system might be used to detect liver deceases.

TR GRd, Frifk o)

(BF) RV EDRERDAIEAZADETILEELD EERNBEZFHRCHT1-PkE &4, Vol.60,
No.2, pp.72 - 78 (2022)

(4557 tHFE) PCT/JP2021/031785- I AT LR U MO L P450 DEEFRE-HBAE i EEX K BX
BR, Mk =F, dLH 5 2021 408 A 30 H

50



CNBE % I+ — (&f1 3 EERED)

F93E+k IF—
HiEE: 2021469 A28 H (k) 9:10 -
BAT: BHE 202#ZE + Zoom iC X % Hybrid B
BLES GEAT - JLHAME BhHER, HMEWE, ARNE, HbsEk
e g RiG B
EH
AT ERRA L 724 A=Y v Il oBF (JLHAH)
- Y ASHERGHRRE I SUE S (B R
- EB)IC X 2 HIEN A L >y LRERZEEAAL & R OBtk (HHE)
U AKRMEREIC BT S I 707 T ORNEIR & IKBRRE~OHEIC CAERE)
AN T A —~ v ZDE T WS 2 BT o fiEiH (HF )
28 FEAT PR N HEBUR (BRI e Rl BB TR0
EIESI I VI ¢
BH: Cwo@iKZ ! ~AL2 - -0Vo1F% i3I 2F7) T~
(BEZ)
[N TI7NFBIZERABVVNSZNSBERBETY. WINBEZZEDEDLLNIL, I—TILb
PEGE, L DEFICRNMMBWNMRIZIIDHEDINET. E(E, AV RELLETRT NI, 1
2D 100 O 1 MEQ/NSBEBREBRRT DN TEXY. BINEILUIZ, TNLEFDHTE
BEMNHINDEIIZ, BICLBICLEBHBAECEHEEYEY. TARTEEER T HLETHSEDODBN
UL, TR =V JDOEIZREFE>TEKEDENET . F=H2EDEB FDEEFvIETD
FOEMLT, BEOLITESIEDEVET. [BEITEDLIIINTTUTHELDH, ZDHRO
BCOICIEEREF B TRICOEMNDHLORENBATHET. AXKREF>TNSG 4D
FOMAE—HEICDZNTHELAN?

51



B HE

EYRIERIALIAA—D U T RO 5
b5 i

L CIERAL OB EEYOEYRIEEEFRALIA A=V T EMOBRES IR >TEE.
ENABEBOEEERELTHBRIEAYEEAR T IETRENBROCBREREDR I EOH HE
AIREELT=. COMBERAN A A= T EMOERICAIT TRAEMRREED THY, COFH
[ZDWTHREKT S.

HEAERBEEECRTTZE
FrhEX

AL, EENAEE L, AR—YRBZOE AL, TRV D/NTA—I U RA%ER LSEEHF
FEOEEEBRE T WESEIFARCETIMEREZITOCVWET. SEIZ, BEICLPHERRB
DNEMRIZET A EREICODVTRRIE TN EEEET.

BHICLOMIERALS Y LARERZEREELHREOE R
EPIEES

RE, BAZMRESERIHES (DC2) LLTHHEMEZRICTHRICHELTHYET. Mz
EOTEERVTTIVAFTHIHLYILAFVIZEBL, BEREDBEISANZZXLIZDNTAA—
SUTEMERWVTHELTWET. SEIFFELLSESCKDHIL ST LALFT U EFHOBEDRERIC
DT, ChETORBRBMRERRSETUNLEETET.

RIAKMEBIZET2I700)7ORPER-MEBERE~DEIL
AERE

AR FEMEEERAVNT, 42X -FFOVIRKNEZE*BRBRRRET T EHERLE. =
IO U7 DR EALIFEBERINGE N >=E00, BENFEEANEML-CENR LN, (BEEEL
/057 OEIZBBFBRENHBEDEAOIHN ? DS HOERE)

BB/ TA— 2 ADAR TN EINH I 24 DA#RR
HeExE

FE, BEREHEECTRARIELTHEE /T TWET. IRE, HEEOTILI—IBEOREY
BERNAVNNIBERAVTRIRIESE, BF (BEXRIBIZL2/NE) ROMERNORENLG
TAEERIILTOET. SEIE, LB ODOVTOREDHEERRIETCIEZET.

52



Fo2[E+t IF—

HE: 2021467 A27H (k) 11:00 - 12:00

%PT: ZoomiT X34V I A4 VR

AR REP NG RO (IR LoEseRl B ToE s )

A2 IEAR A % (EHREL T A 2e Rt BEMARE S~ 2 7 L 52HIK)

MH: miGER oIS & iR+ 2 —#EE) > X7 LA EYEE A HIE L T—

MRS EEN R EHICER DR T L, BRHIAKRE o720, FRATIEM LENIC L <
o720 5. ZOX)REEHOEICIE, EHEO &N ST R VERLICKDY,
FlEfzEIndeEZLNTWS, Lo T, E@HEO @ RMgcEZ2HH~<s i, &
BEIC % RS 5 L CcEECTH .

AES OSSR EZ HIg L, EiiL 72 2 D02 ME 5. 120, LEEIC
F 7235 A I 7 RN (RSO #EEENT) <5 5. C2C12 i i i & R X 5 IX
fix B rortt, REME L CEETRHAOA I 7 R (A XFu—L4, PT VR
Thr—2)%FEMLT. A I 7 ABEREE O CEITICK Y, ZREEICE 7203 5 I X %
R#AY VT =2 %RHELL. COSEREORHA Y 7 — 7 0ZYMEiIconTERRIC
BEFL 72 & 2 5, iEWBHEEE N L 72> 72 FmED, BRI OEE{Lo A =X L D—
DTHLIERWLDE I NI, 22000, PBONTICER LEEEEF L OMEgEL > 2
2lb—va v Thb, BENICIE, BlEERD Y 7T oisE o8 7 L oL
HEE)C X 2 IMEAROEH (L v 7 F T ot b oBR) TH L. LED X 5 v R
T LEYERN T T a —F 2 G AU, FldEEROMIICE  BEICHET 5 2 LicD
BARLOTIREEZ, MR A TH S,

FolE+t IF—

HE: 202144 A 26H (H) 13:10 - 15:00

%PT: Zoom i X34V T4 VR

AT RESE UESE BUR (EHCE AR BOIRE S R T LR

Hlgy s fE s BUR (EEREE A0TSR BANRE X 7 L F IR

BH AR = ZHM OB e 3 VIEBIERERED 0DV AT LED I L T—
WEE: oy b T¥OTERICHSTO—2ICiL, EBECNE, T3, Bk vworz4k
MEEEELZ 2 —CRADHERD Y, RO RELRMIT 2EE ST EES .
FouRy FEMOFEIC X o T, MERITEHP - (EEIY - HEGEOEM < b - 72 A28,
B - HAHY - SHEEER D DICEDL Y 00 b 2720, BETREHFELSILEALOOH 5.
I N D B (AR RE % (R 2 R D 0 BF 1L, IR RE P IR R B 7 & & o5 FLE
BB L2255, ZoORBFICENTEFR Y M, ARICEEE/7I3EEL CIES h,
EREMICae Ry P2 BIETZLHRAHELE 2D, I 5iciuRy F oz &b ALK
FeLTERUONS XD RBR, Tabb, HAIFHLAESBERICS 2.

53



WK 7V — 7Tl HERFEHIL LT, *EEREEET 2Ry PR 7 4L Ao
JOHERE & DBIRICEZ IR Z BRI L Th Y, RFHEHICH W TZ OMEIC DWW TBR 2, Y
FLETHAE L 2MERF L, MHEMEL NoFR oM afiEE T2 a v —XICk 58
PR EEEIRIC X o THGL, A4 NORIBFTEE)NICERKRWICTTE T 2 FiREIfFL LCr
Ry b BT AMEEE TS, ZOVAT LA KRR LRE L BTN, 2018 &
EW R IR R A 2R T AT L & LC, JEAENEBE oML & L
TEHI N, BECE, ASR»S/NRCTH T 2 X 5 /U ciRE L FHERT O
Y A ZED TR EICH B, £z, BFIIRA L X A TOYIM 2 K8 £ 72 (25RO
WIS T 2 LR D 5 7010, TERICHE T ML 27 L DBFD A7k 5 T,
JRPE-CEFE L D IR O T CEE et v I —OMRCIZE O & &b [FRFIC(T
STETEY, TNLDORYHAICONTHENS,

54



RIC » BRI AN — AR

H\v 7 Z: /E&El\ g% e

!

+

~ 3t & B D E AR~

2021.9.10 (&) ~ 10.17 (H)

55



[ & =~ N &]

O &EI (EloTF L EE=F—% R TLLEIW)

(1) Zo»[E - Color After Image -

P ROERENREZRkO TAHATSEI !
FIL-EA2ET, Lot RTWDE, REFEAMRN2 !

(2) U FFRAEMEEIX?

ZDOX I MO FINHES N DML, MO THDH T T AD
AEM (B eTAME) ICBER L TUVnET !

(3) RUMEDOHFHE : LR - FEOAV=XLITHED

BT HHEE MO SRR’ ThHY T FATOEBROTNIS
DEACITER L TWET. &2 FE-T, M FE T 5 71% ON, OFF 810 &
DT EMTEAHLHIITRDEL!

@ Bl BOOM

CHEREL AT v THE e Z ZA0EHRFS) (10 H 8 B (&) Bk o
ffi « BRI OMOED K —TT. EPROKEEZL, LOOERSZKL
LoTLIZEWN!

@ BRI : Moo EX MDD DMENEDRAH

N

eI D & 5 7pdkE (MRI) - T, BMOF O L ZNEE L TV 2D D0,
PRDZENTEET. HlxIE, BTHZITMbo e 6 RAEDE?) b
HOoDLDELTRITIEDDHZ ERTEET. ZOLHITMNED > THEEL
ToRE N e+ 5 2 L Z2 AT L vk

56



@ BEI (FHloTF L EE=F—% R TLLEIW)

(1) RELVORTHREREZBOLT!

HARATRNT 2EWOMFHLEZMA L, BRICH®ZAD LIV £ LT
KXo T2, xR EOEFRNEIET-VTDHZ LT, Hl2IX, DA
DIRDE ZIZHHDHTOND L IR0, TNV OE) X 2B
RIEVFTHZENRTELEIITRDELL!

(2) WHOFEEZHTHBEITS ! | ~THEIEMORIZ X HH

E~
WATEFE 7=V RKF =0T H54EWIE, oo —%2F-oTWVWET. DL
VIRFKIRDAEMN b ONDE o —% NLTIIZIED, KD AA »F THOIE
;AU B2 HHEMNEAR I NE L.

® BRIl : EHTF

Wi & EA%, fam a2 TEK BFEPHE SN TVET.
FHITuR Yy FTER, FORL-L VDT n—=7%2207T, L5700 TH
SERFZEB LTI IZS N !

® BRIV : JeZ - TIRDIZTZ D X TR 5 T2 O DFFENAED

AL —

BB OB EXE-T20, MOFOMIEZ AfHT LZY, S TRHMOIX
O EERRDHFERSHY £T. £72, TRAOKITMOELS £ Tha < HEEN
HDOT, WHRANZTAD LS L THO EZBNEE L TWD D0, i
LHERHY ET.

ZO9FTHIET, VTV OMNLEEFEHREZIROH LT, MofTtEok)
Mg () SMEVHEINTWDD0, H5WVIEMITAEO L Z 28 Li-wne
EoTWNDHEDMN, MHIENTEDLLITRD L.
REERWOF DD LT ORFO N TRATEELL.

57



3nr‘1‘9 . 1 0 &)

11:00~18:3

WkIER - 871 A
(MNER:9 H 1449 A, 10 A : 422 \)

HUFELIOXRDIAY FHWAFWTE) £,
[ AN TIVWELEDL, THEWEZEZXET LY, MAELALLSBEVELTT.

58



SMI3FERTSY)V VIR T —n

2022 3 A 24 H IUE I HY - METEFE Ly 2 — A7 Y v 727 — A ApE = H
)

2. 0Ky FCEMIROERREEZEBRRLTH LS

BRENRTVBLOREOPTESTRENTVSOMEEHAIT ZRMP.
ESSPIROERET Y I IMELORY FTERT ARBEABRLELE.
7 | BETXABSHREL. BHFHRAOBRIRERBLTHFEAD ?

sudx3In 2280023 80K)

(1B 3-ZOHERERE 27— 7 WITL TN, KBAEEEELSEL)
13:00 ~ 17:30

TR — wnEmcs muoes Ay Liewn 88
NRIEI mramxe awneszrLeen w2am)

BRE

Ar-ves18k22 54
(SEMM. 17— DAOBMET)

=

WAAMASE WISM, W4Sm

(RRENTETNE » £ 1-51, RERMFRLEOL VES S )
WA EEAEHE Mt 8 —h— L= T 5 BsE
AR EEL (12 51 B LY BHH8)
hitp://www.cer.uec.ac.jp/activity/kouza/indexhtml |5}
®#M4x2A2808 (A)

(BRICEL-9E, PMCROUGLETVAELESET)
FRIMNEEREL T 2T K, FROFUIOS T 1 L ABRILK
Eggﬁ:; BRLLCRMELBRONS T FEL ST

3 EEAELL [T Rl SuemEn
C &3 (=42 £1-5- - 443 (NBE & EI¥ERmE-I-
UEC &z as e e T

3H 22, 23 H (k-K) @ 13:00-17:30 i2, FHI3EEDORT Y v 727 =V EBIfEL 7-.
SRR ERG—EoT—~< 1. [Tcza] #5023 -3 : MozroflE&RZFHIIL C
K5k, NEpEBEEDTF—<2: 0Ky F CHMAROEBEELZHELTARALS | D
27—~ THMELZ 17 —~d720) 1HS HOZFHERFEL, T—~ 1R ZThZTh4i4
QBRIE) 44, 7—~<21F48A/KRE) -6 LDSMERD - 7=,

M H & b BEAYEN R (M O HBELH# - BN O HRHES - 3 B O | - FHEv 5 250 D fifT -
~ 27 OFEM) ZHUEL TR ChafE L 7.

MmHE D 12:30 20532 4HFA4E, 13:00 225 E3-701B i TR 2T o7, FFTERE Vv X
—EXVBIROB X 05D D, 1T CHRIOEM - NRIE AN Lt F— s
I 2 N ENOHEICHE) L CTHREARIG S Nk,

59



BREZT2EFEAR Yy 2 —F (3/22)

F—= 111, HHOMBEELZ T —~2 LT, Fikide b0z A3EHARE P DK
B AEOEREDFER L, ERATO 7o x 7 b OB 2T, B ERICHY
HE %S L L CEROERZ 1T - 7. %4 1T PsychoPy &5 7 7 ) % Al v T EERIC
IR EZ e 72 1 v 7L, BB ORHENERIE (psychometric function) ZFHHE L
T, HEHEZHIEL T,

7~ 1 OFEERGR. £:3/22. 1:3/23. fo: FEEOBR. A FAELEBROBER

60



F—= 213, BEEEROTY 20t T —~ & LT, HiEIZEREERDZHiE e o
Ry +ofilfElofR L, KERAEDOWIEEMN R L 2Ty, BT EBRICBESEZH R v b
DEEE T 77 AL TEET VI EFREToR. GA0NERIKGEY I -7
s 7nr7 L% CH+TERL, SUTHRD ) ZIELCEIEI 22 Z LI L T

F—= 2 OERESE. F:3/22. F:3/23. k5 #EFoRE. A EiEb(E) - BRI 2 A L
(F) ok,

MHE D 17:00 ¥ T L, E3-701B K HEES L CHER%To7-. FAvY £ —
FRX0VZ#EE 1 N1 ANCETIHERTEI R, Z#EE» O3-S 2Bt o7, ki
T CRERMD AT L VR Z W22 &, REBRICEECHEEIRE Y L TR T Lo Tz,

REDEATE (f:3/22; 45:3/23)

61



7 v — b REIRL T LR, B THIFCH 5 7.

IECHEEDORT ) v IR 7 =M T Lz, iz 50 T 72 S - 2Bl - /NRk
A, BRA~DIERIEH 2B o T FE o727 F Iy yavtey 2 —ofBLRAE - LR
A =g, RV VIR — B NEHEEER & L WEB HIAY 2T LA DOEHZX - T
{72 o7zt v 2 — 0 BIFSEE, B LIAR ZEYNIC X 1T TL 72X o 2B AE
I OES - REAROIHEE, KIREYIICH R — P LT E X o FPREE, EAe Yy £ —
R, HMRE, WWIFHRICECHEILAL BT 2R TH 5.

62



