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Analysis of the generation mechanism of ultrasonic atomization
The 8th station: Research climbing over 60 years

Hiroshi MATSUURA, Atsushi KONDO, Kanemitsu FUKAYA, Yoshinori WATANABE,
Shin MURAKAMI, Yuji ISHIHARA

(Received September 30, 2022)

Abstract

This study aimed to elucidate the formation mechanism of nano- and micro-droplets generated by ultrasonic atomization. The
technology of creating droplets using ultrasonic transducers is widely used as a familiar technique, however, the atomization
mechanism has remained unexplored for more than 60 years. As one of the research targets of the AUT Research Groups, we
addressed the unresolved problem of atomization mechanisms by developing a new atomization method called jet atomization.
Jet atomization is a two-dimensional uniform atomization generated using a diaphragm. Ideal jet atomization was achieved
when the diaphragm was highly hydrophilic (contact angle 9.8°) and the spring constant was approximately 1.27 N/m. Multiple
experimental results in this study supported the idea that jet atomization was caused not by water boiling or cavitation, but by
surface waves formed on the water film. In addition, a theoretical analysis of the resonance between the diaphragm and surface
waves was performed using a simple vibration model. The jet atomization technique developed in this study provides an
important fundamental technology to prevent aggregation of nano/micro particles by encapsulating them in water droplets and
distributing them uniformly on the substrate. The results of this study are expected to make fundamental contributions to
pharmacy, medicine, and environmental science, which require the uniform distribution and characterization of fine particles
such as drugs, DNA, and microplastics.
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“* Transducer
Vibration

(b)Jet

atomization

Transducer -~

{ Vibration

Fig. 1
installed above the ultrasonic transducer. (a) Jet

Jet atomization achieved using a diaphragm

atomization (white arrow) from the water film formed
on the diaphragm. (b) Jet atomization from a

cantilever diaphragm fixed to an XYZ stage.
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Fig. 1 OY =y NELOREMIL, IREIK O X Mtk
WEBHICEBLTWRIET THD. FZTAMIE T
X, REVREZEREZH K EFBEAK(ETEIEICE
v, REHEELENEEEICRIETEELHIEL.
BT AT, REREFEELEA TR %,
TH)—VT 2 B EREEL, TAAr TSI
Z 30 MMBHELE. BKET25E61%, Eikd
#%OEEMRIZ Tofuma-ru (775 ar Ryt
FWA LT, (Tofuma-ru I EREREL TR T Lok
VUV EL DO —T TR THD) .

LFt 2 DORMMULEEL ORBIBROFENIEZ, B
fih 4 EiE N I A S E LT (Fig. 2) . Fig. 2a, 2b
IX 19.86mg DK AR\ MR LI FLIZEEO M &
ThHDH. AT 9.8° (Fig. 2a), B\ M Ix
50.24mm* (Fig. 2b) THV, i 8K F i 1348 B K



R L7-. Fig. 2¢ & Fig. 2d X, 19.86mg DK iE %
Tofuma-ru Z&ALIRER LI TLZE B TH
5. B AT 94° (Fig. 2¢), EAUE ML 15.12mm?
(Fig. 2d) &7, KW ILBKMEER L.

BAAE L= IREVR L8 K (b L7 IR #h 4R (Fig. 2) »»
LERINAY v B O ML L LT~ (Fig. 3).
AR JE % 2.4MHz OB I3Iv 78S kIR 8 F (HM-
124, RUXETF)ICEBEEERIS 13W O AHE
JEMZHZEIZLRY, BlLEFASET-.

RERITIE S 60mm, B 12.5mm, EX 0.1mm DA
FTULVABLTC, XYZ AT —V\Z[E E L7z (Fig. 1b) . &
B FOfOICH U TREICES, IBE) 7 OEHITIE
BFOFRHmmNDS 2mm BEL TR & L7- (Fig. 1b).

5 mm

5 mm

Fig. 2
diaphragm surface. (a) Side view of a diaphragm

Hydrophilization and hydrophobization of

hydrophilized with Argon plasma (contact angle:
9.8°). (b) Top view of the diaphragm hydrophilized
with Argon plasma (wet area: 50.24 mm?). (c) Side
view of the diaphragm hydrophobized with Tofuma-
ru (contact angle: 94°). (d) Top view of the diaphragm

hydrophobized with Tofuma-ru (wet area: 15.12 mm?).

Distilled water: 19.86 mg, Wako Pure Chemicals.

ZOFEBRTHE, I ELLT 500mg DREKER
it L, FICKOBADLIEKEZ/ L TDHZ
ECHEAEEZREL. EBRITER (24°C), B)E
55% TAT o7z,

Fig. 3a, 3b 1T KIS IREAR SR A LT,
CavhBILOTF THD. IREIRE 45° OAEND

BE LT84 (Fig. 3a) LTE@MOELE L84 (Fig.

3b), BERIREF+ Lo/KITY 72 @ELL TR )
W FE A LA L (Fig. 3b, B&H), IREBIRO2IE
WZIRDBHTWAHZER DD (Fig. 3a, BRH) . IR
WOrLEEGFRICERMOICT oy MBI EL

(Fig. 3a, 3b, H&H),
3.37Tmg/s THo7=.

Fig. 3c, 3d 1%, BRAK{LSNIRER CH AL,
RRERERBMRO 2V 2y NELERL TV, BENK
% 45° O ETBIE LIS E (Fig. 3c) CIEEmMLHBL
L LT A (Fig. 3d), IRENMK EOKII R L E R
MAEROKFELL TR FRm 4 £ H L (Fig. 3c,
BRHE), R REAOZSROKEEZE KL
(Fig. 3d, BRH) . ZOM R Y =y EALIX, IRE
WIZRt LT kA % (Fig. 3¢, ARHE) £-13 T HXx
(Fig. 3d, HRE) Wi Mo £ L, BLEE (%
R) I D T Ao 72 (~0.33mg/s) .

Vv EALEE (B R) 1L

(2)ERBHBEOEIhEHOEE

Vv MBI EITRBRONRE R LGB B
BERHHIETTHD. T2 TABF T TIX (Fig. 4), IE
AR DIE 2% 0.3 mm(NREE:100.29 N/m) 25
0.05 mm(/XREE:0.46 N/m) FTLEILEE, E1b
BEEAHBRTAZEICIOARRER O EBERIELT-.
ZOEBRTIE, EREWEH KL (Fig. 4, Fig.
5).

REVIR DOIE A28 0.3mm (XNREE 100.29 N/m)
~0.06mm (NN EH 0.8N/m) D E, BE DOy
FEAL LRI, IBEIR FIC RS K B A i
RN OEEICEERY oy NEARF L LT (Fig.
). B2, IBEHROEHD 0.3mm 75 0.07mm (2
AL (Fig. da~4d), Y=y MNEL DR HED A
NI DI —5 2 (Fig. 4a) Db 72 71— (Fig.
4d) IZZE L, BLIRELHE L.

Fig. 3 Comparison of jet atomization induced from
with different (a) Jet
atomization induced from a hydrophilized diaphragm

diaphragms wettability.
(taken from an angle of 45°). (b) Front view of (a).
(¢) Pseudo jet
hydrophobized diaphragm (taken from an angle of
45°). (d) Front view of (c).

atomization induced from a



Fig. 4
hydrophilized diaphragms of different thicknesses (spring

Comparison of jet atomization achieved with

constants). (a) Thickness of the diaphragm: 0.3 mm, spring
constant: 100.29 N/m, (b) Thickness of the diaphragm: 0.2
mm, spring constant: 29.72 N/m, (¢) Thickness of the
diaphragm: 0.1 mm, spring constant: 3.71 N/m, (d)
Thickness of the diaphragm: 0.07 mm, spring constant:
1.27 N/m, (e) Thickness of the diaphragm: 0.05 mm, spring
constant: 0.46 N/m (left wobbling, black arrow), (f) Same
diaphragm as (e), but with right wobbling. Thickness of the
diaphragm: 0.05 mm, spring constant: 0.46 N/m (right
wobbling, black arrow). The white arrows in each figure

indicate jet atomization from the water film formed on the

diaphragm.
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Fig. 5 Relationship between the rate of jet

atomization and the constant of the

spring
hydrophilized diaphragm. (a) Spring constant: 0.46
N/m, thickness: 0.05 mm, (b) Spring constant: 0.80
N/m, thickness: 0.06 mm, (c¢) Spring constant: 1.27
N/m, thickness: 0.07 mm, (d) Spring constant: 1.90
N/m, thickness: 0.08 mm, (e) Spring constant: 2.71
N/m, Thickness: 0.09 mm, (f) Spring constant: 3.71
N/m, thickness: 0.1 mm, (g) Spring constant: 29.72
N/m, thickness: 0.2 mm, (h) Spring constant: 100.29

N/m, thickness: 0.3 mm.

—F, EERDOEA 0.05mm (NNAREE :0.46N/m)
THRAELZENLL, BFOFERLTIRKRELERY, R
BECTTREG2FELE o, IRBRITIESH T Lo
KIZEH>TRE —IZIR B L (Fig. 4e, 4f, HRFHI),
RE 72 N L ERENKAE LR > 72 (Fig. 4e: L2 8,
BCH, Fig. Af: A58, 2RE).

Fig. 4 \Z/R L7z, NHRE O 72225 8 KL IR 8 ik
(R AET D TAL O B (B FR)&F I L7 .Fig. 5
i, BIlLEELARARTERORBREZTRLEZLD THD.
it o 1L AL B (mg/s) , ML SR EE (N/m) &
MECTRLELDOTHD. SREEM 100.29N/m M
INEL 72 BIZ O CEALEE XML (Fig. 5h, EX
0.3mm), NAEHN 1.2TN/m DEXZFEAEE 1T &
K 5.96mg/s &72 - 7= (Fig. 5¢, JEE 0.07mm) . L22L,
INREBD 0.8N/m (2725 T ENK T LA
(Fig. 5b, JE 7 0.06mm), /SR EEA 0.46N/m (272
LHEREMRDOIEE IVEN BT LEIZ/RY (Fig. 5a 7R
R, E A 0.06mm), FEALEESEmEICIK T 528
DY BH L7z,

B BLREREDOEEEHN

Yy NELORMEIL, BOFAFEROEE LD
BERBEGRRLAIT THE. EEMICELTEIR
THIHEEZLNTBY, ZCOREBEZELIBEBET LS
{EOF|HDO—2xNTEE[11-14]. LL, IREMR
ZHWRWE RO FEL (Fig. 6) TlE, EAL/KHE (Fig.
6a, KElal) MR LIZEN L, TALULHET 1L AR
B 723k ¢ D LAY (Fig. 6b, KE) 2. 2Dz,
FLHEMOBELZDOLNE T, /B3 MEISERIC
BETHIEE, CRETHEF ICHETHHT-.

Fig. 6
diaphragm. (a) The very moment when atomization

atomization without a

Conventional

occurs (arrows a,) from a liquid column (arrow a;).
(b) Conventional atomization spreading in three
dimensions (white arrow).

— 5, IBREkEHE WY oy NEAL (Fig. Ta) D
&, EBHKREY =y OB R NPLRRMICE DR
5. 20D, M/ANBEXEH W CEAEED



BEAZOH T, FHRMEIL, EH#
Al REIC AR o T2. 22T, ia;;wi, 6:}%7°m~7“75:}fﬁ A
TeBRE R 72 VIR B AZRD S K FRICHE X
NA%5 FAr—)LORET :Lt,c< AR — )LD
BEXCHE TEA/ul R BER CTOFEYIRE D
ZEERE[15-17].

AWF7E T, B 50um OM/NBERZH T
FALEB OEEZRE L. EEX0.07 mm OH KM
RERAEHALE. BIREFL 24 COREKEM K
THHEIZEY, REHF EDOKER 500mg I[ZHEFFL 7.
BEMNEX, EFRBEOREELZESEDIEZOIC,
AT -7,

WIZRIE T HIEMN

Vv hEbE 2 R S W%

Temperature (°C)

0 10 20 30 40 50 60
Time (s)

Fig. 7 Temperature measurement at the generating
areas of jet atomization.
(ho~hy4)
diaphragm (red arrows).

(a) Five measurement

positions along the centerline of the
(b) Temperature data
measured at the above five positions for 60 seconds.
(ho: purple, h;: orange, hs: red, hs: green, hs: blue).

Details of this graph are shown in Supplementary S4.
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235 10mm (&E) hy), 20mm (FE] hy), 30mm (& E]
hs), 40mm (RHE! hy) OFESOME TITo70. &AL E
TOREIZFNFI 34.3C(RE hy), 34.1°C (5&H
hi), 39.2°C (%&ED hy), 35.1°C(&H hy), 30.1°C (%
El hy) Thot=. ZhbiL, Fig. 7b THOLE 1 451
O E fE D F ) E ThHD.
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EROOIR T 100°CE0ITATIEL, =7z BT
LT ARWZERHALNER-T.

3. @
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bHEXR\RR[1-4], ¥y T —rar#H6-7], ik
F8-10]Ic ik 3%, BEREH WY =y NEL D%
AT = X LB R LT

Fig. 8 1&, B LIS RSN T KB G 3 A9
Bz gL DFE T E EOLRELOTHA. 22T,
HLLIREBR EOKBEOFELXyET —varitdsd
RILORBEIZEY, Vo bEAERELLOTHIIL,
FACITIR B L OKEDO £IBICHT-0, T2 higH
AIVTTHRETHETTHD. LER-T, VavhdFE
b L X% Fig. 8a DI T THD (BE
Fl) .

Fig. 8 Top view of jet atomization from the water film
on the diaphragm. (a) Image of multi-jet atomization
from the entire water film on the diaphragm. (b)
Image of branched jet atomization from the main jet.
(c) Image of actual jet atomization observed by
experiments.

B, bLEBESCYYyE T — a0 DRI
SQU/IESA NNSE i habebat: X | ,%%{tw:“‘
=vhE Fig. 8b (BEH) OXHICE B TIEAL,
BB Ths. Linl, EEOY =y bELIX
Fig. 8¢ DR RMIZH M THAEIIC TE@J*&@EP



ODPBLIREIARICEE 2 F Mo+ 528m{EsT
TIZHRAEL TV,

L7=M-> T, Fig. 8¢ ODIIREEOV v ELD
R EZBBERCFYE T —ar i THRAT A0

1, KIEDOBECXyE T — g ICLAR A EE DY,

WRENVR PR OKIEIZTTEATHEND, RE KRR
=X LB BNIRD.

ZOV v hDOARIZHE SEEITIL, BAENIR SR
EOKBEOMHES-101°FvE T —a[5-TINILD
HLOTIEARL, KE BRSNS RBE K [1-411285
HDTHHENIEZE X FLTNAH[18-20].
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ODEWPEEENOCHTEICERLLETAKERD
FETDH. ZOED, ¥¥YET—arORBEICHE),

J& P By 2 O 1k [ #7238 B B - O FTREMEIZAFEIE T 5.

RIRE L, COFYET—SarORREICKIDRE F&
DECEFAESEDLFEERICRVELNEINTHS.
UTIZOEIZOWTOE R LT TH.

ZITC, bV B R ADOEER NI vET —
Tarthy, FEOBRESHAFYET —ar il
DRREIZLDb D THLHERE THIE, FrE 75—
VR D A EEDNE R AR R B O R O E TR TG FE R
Vv NEABNEIDFTTHD. LrL, ERITIE,
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T, IOERRY =y BN E Z > TV (Fig. 4,
Fig. 7). Bl 21X, RBIERICELDBE > TWVEHE
Fl hy ®E 5y (Fig. 7)1, &b LWFyE T —ar
DRZY, TORFE, ZbEWIREIZRS>TNHIET
ThHsD. LU, hhOE 5 OFACIRE TR BIES (EY
T 30.1C) 7eoTW5. Fi=, BB ENKELE WV (F
¥J 39.2°C) Fig. 7 OfEHE ho 1%, ‘bW LW FrE T —
arnHEAEL, FOME, BELER RV oy NEAN
RIHTTTHo7=. LinL, EBICIE, @R TOHE
{EDOTEME TR 2L, LA 572,
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EEXFHTHHDOTHS.

W, REENP Y=y MBI AEDTEER THY,
FRROBESANEREOREICLILD R ET
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Ik, KRR ALY v MBI E A THILT TH
L. EE, RbIER LYoy bEIX, Fig. TOXRH hy
TrRTHRLEIEOE (FH 30.1C) TRALEZ. #
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INHLO—IX, REENS =y MELREDEE
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— 7%, Fig. 3 & Fig. 5 IR TEBREENS, UL
ATy NEEDOREARFEENIH LN RoT.
O BREHAKERBHEOF LEHLLFHEETD
(Fig. 3, #fh#A:9.8° , yENMME:50.24mm?) .

@ BTLHE (BFR) IR EOBTHEITKFL,
BOKMEIR B (3.37mg/s) 1T BR KR B AR (~
0.33mg/s) 2L, £ 10 FoghZH AR LT (Fig.
3).

@ TVxyRELHEE () ITIRER O RE I
KEL, RREHEMN 1.27N/m D&, K REL
i (5.96mg/s) Z ik L7= (Fig. 5) .

FRFEHEOQOEBIX, L TOIIIIEXDHIENT
5. BREROBEAKICKY, BERIESH O EFH
SOIKFENRFEAL, IREVR O 208 IR 8 K E 2 TE
R EAD. 2R B KRR AR B AR 0 A2 A 1 i Tl
THRERHNELZFEL, REEERESEL. 20K
I IXTAEWICHAEERL, IREIR O REIZHBWT
REFRPEICEVIEIE S, R RIE 2 E K55
JoFEAEINDITT THD (Fig. 8c, BKH). LIz
ST, Yoy MEIZH KR ER O OE LR F
I AELEEEZLNS.

FRO@LODMHEE A Fig. 3 & Fig. 5 DFERNLE
29 5L, Fig. 3 IZIREMR OB ICEI> TIREMR &
KIEOWMEERNRRDZ LA MIIRLTEY, #
KRB DLV KBEEEAERALTNDIEE
IRIBL TS,

Fig. 5 OFEBRTIX, IREVKONSREHIZT R R
D, IRENFOE, IRER EOKE, FRBHROE
A X E — Chol-. LI=23->T, Fig. 5 THIRHE)
WEKRBERELLHEEALTONE, FIEEBHRKTO
CavhFELDOHFEILIT XTCRICIZRDIET THS. L
2L, Fig. 52389, BB OANAREIHIZE-T
B RNEAALL COWDBZENPALNIZRoT=. 2D
BRI, REROARTEHDOBFEWICLY, FRAE
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A EZFLHBHE, Fig. 3, Fig. b OEBRML, £iR
R EAKBE O B AE L, IBENMR OIREENNRTE
BIKGFELEALTOWDAIERNb) o1z, ZOfE R,
FROTEKFLELRREREAEDE T, LTOLC
EZOND. IREMMREKEDOF EAEHH OEWIZXD,
BhrkmEnwmEL, BILOMENELRY, HRE
LCERDFRLENTD. 77200, REREEZTHK
OHEFEHEIEORELEEICHEBLTREY, £
OHEEHOFRENIEY, EFRORLODOLICEILD
ENEALTHDBEEZLND.

REBREERMBOBENAERAEZBZ A5G, LT O
2ODFEMEZE R THLEDNDD.
(A) SRR - R B AR o [ A7 J 38 B L3R i 3 o0 Ja) 3¢
BR—HT2586
(B) FE$L R IR RE < IR Bh Al o0 [ A R I B R w ik o
JEE R ERIRDE A
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Fig. 9 Distribution of water droplets generated by
jet atomization. (a) Histogram of number and
diameter of atomized droplets. (b) Optical image of
atomized water droplets. These droplets were

collected by the immersion method using silicone oil.
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Formation of Metal Nanopillar Array by Self-ordering Process
Toshiaki KONDO*, Touma HARADA

(Received September 30, 2022)

Abstract

Formation of a highly ordered gold nanopillar array using an anodic porous alumina as an electrodeposition template was
demonstrated. The present process is simpler than the electrodeposition process using an anodic porous alumina template.
Geometrically controlled gold nanopillar arrays were obtained by the present process. The gold nanopillar array was thought
to effectively absorb visible light due to LSPR effect and multiple scattering of light. The present fabrication process is thought
to be applied to fabricate sensing devices and energy conversion devices.

F—U—F: A7 mER, &R /CT—TVA, TRk, R—=T2AT NI, FIRXE
Keywords : Self-ordering process, Metal nanopillar array, Anodization, Porous alumina, Plasmon
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Figure 3
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Figure 4 Typical SEM image of highly ordered anodic
porous alumina
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Figure 5 Typical SEM image of highly ordered gold
nanopillar array
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Figure 6 Reflection spectra of gold nanopillar array
and smooth gold surface
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Improvement of discriminative performance by data augmentation

for ambient sounds in the vicinity of a spoken dialog system

Toshiki KAMIYA*, Takatoshi JITSUHIRO™

(Received September 30, 2022)

Abstract

This paper describes how to improve the discriminative performance for ambient sounds in the vicinity of a spoken dialog
system even if the size of training data is small. At first, using the Convolutional Neural Network (CNN) trained by using a huge
size of database, we investigated two training methods, i.e., transfer learning and fine-tuning. Second, we introduced data
augmentation, specifically Gaussian noise addition, time shift, mixup, and BC Learning. Experimental results show that the best
performance obtained by the combination of fine-tuning, Gaussian noise addition, time shift, and BC Learning.

F—U—F: BRIEE, EFHE, ONN, BREE, 7y Fa—=07, 7 — XL
Keywords : Ambient sound, Deep learning, CNN, Transfer learning, Fine tuning, Data augmentation
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TR DI S — 3B TELFI &5 Convolutional
Neural Network (CNN)Z M\, BIEREINLTWS
BRESEZ#HNTHLEEDIORBIENFEETH0HS
PIZT D RIS, TOMBERRTHDIZ, LE&T
— A TR WK EZELT-OOFIELELTEBFREH T
A Fa—= 7, TRIREVS TR EE A WT
kB FEERAEATO.

2 HiTIE, RUFSECHlBIxt G725, EFREEY A
TAJE D OREEE O RMELBEHISNT-RE S I
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DNWTIk 5. 3 Hi T, BBEE®IETLELT
CNN (ZDW Tk %, 4 #iTiX, CNN Toik 5l 32 5
EFDORBERIZHOVTIRARS. 5 #HiTl, iEBEEBL
()“774‘/9’_:—*/% DWTCHERR T 5. Fiz, 8RR
R LTI EESEEEREERICOVTRR
Za. 6 BiTIL, T —ZIFEDOFIEICHOWTHHRTAH.
ZFLT RESICHLTCT —XEEL-EREE R IC
OWVWTHR RS, 7THIIZT, K LEELHD.

BEMNESATLAAORES

ARETIE, REBRCTHEINNRETIRE ST —F
DU GRS T T — &Louxffmé.

21. MEEFORGREH

Table 1 1% 2020 4% & DI §f 52 B (2 fE A S 78644
CBREICOWVWTEED LD THS. WHEEFTIL, &
¥ AUT BR— i — [ Ichirue —D h R FiFicdhH s

MO TIThN-. BXZF 9 mX18 m DILEINRHY,

JE B LR M F 80 R THRY, IRER MR
ZLDFEBFMLTWDLE T Thod. £, 7—7
XX NmARRKRFRERETIL, ZLOFERLHBO
T RIREDPFHFELTD, ITERLIEDT D5 THD.

Table 1 The conditions for recording ambient
sounds, and the number of the obtained sound files.
R 8% 55 7t TR LK F
AUT R —/L 1 o B —
YoYU | 96 kHz
e
Wb ey ME | 16 bit
Tt AT
SONY HDR-CX170
PR IEE
L S A1 EDIROL by Roland
4-CHANNEL PORTABLE
RECORDER R-44
I gk B ] Bt B N
FHEER 12 K 30 5~13
i 30 4y
KRGS AT A& O X RE I E%
T RAZER 14 FE~15 1
TN S | IR 1580
BEST—% | 77 AV 316 @
PEderzE T L < | MIKERE %L 10000 F
FIHESNDT — | 774 V%2000 A
K R— R
ESC-50[6]

Wiz — o2 —TiThhil. —2 B, ¥
Xt EE AT A TCORE & O EK ThDH. ZD/8
H— T, OFAEPTERTHIRBEREICRE
EOWR&E MTohiz., —oHIL, BEFMNEEVAT AL
DX EEINFR ThHD. FEFRFEAT LEE M E D 13t
1 TREEEITV, BATHDO AN T I7varais.
Bl ZE, EREME VAT LANEREOERLTWD
BI& ClI/enolzif e, BATHEILIED, Ro7ULT
H59. fERBFIE TISHWHILD ESC-50 O #4 B [H] £k
RTFANEERB LT, REVET—XThDH
ENDbMND.

22. BASHh-BESF

Table 21X A XFEE S AT A J8 0 CBIAI SN -8 5
BLIT LIz HONWTEED LD THD. BRIEFELLT
TSNV BICEDOF DML TOLIZ0 0. %

BRI ERALITOEEXITIRSEZ 5 HITEDLETWD.
5 HE0EWT —XIZEL T, 0 EHEL TR A&
bETW5D.
Table 2 The kinds of labels for the observed
ambient sounds.
PRI FF 77 A
VK
bloom w1+ a5 20
footstep i 15
vm HEVRTCHOE 17
chair WMFEslxT2E 30
ms CRE 11
door HE) 7 < FE 20
conversation_ | < TRFLTWVED 23
far =
conversation_ | XfEE T AT AT AT 60
near TOE
laugh BN 17
trash ZHETOE 11
voice EEXEE Y AT AD 92
7

Fig. 1 % bloom (&7 5%F), Fig. 2 1% voice (F
FEXFEY AT LD )DT Nz E) Y TRREE T
b5, MPOLEANTEEOEFRRIC>TEY, T
NEFDOY T RART T LKL TND.



Fig. 2 The example of the ambient sound, “voice”.

3. Convolutional Neural Network (CNN)

B PRI =a2—F /L F v U —7 (Convolutional
Neural Network: CNN) [7]iZ, M {72 #% & & 58 %
D4y B TR T\, Fig. 312, CNN Offi&E %
AT CNN X, ERAAEETS VT, &F6E
D=DODE THERR SIS,

B HIARETIE, BAARBRBEEZITWVRTHR
B ettt 95, Fig. 4 (B AIALHE OLBE AR
T BAARERLL, AAT —FlZxLThH—5%1
CMEIENDTANE—DU 4 KT E—EDORIR TAT
ARESEZRNHHE A ST TCWHATHS. ThFNo
ST CH—FNVEANTORIETLIEREERL, 0
MERDD. ZOFHBEEZTXTOARNITKHLTITHIZE
T, AT =4O/ M ELL T AhT52L
WTXD.,

TV, e mOEMENSSTD
BEEZITW, AT 2210 T W ICER S
B, =V 700E, Max U7 & Avg =07 D
2HEENHD. Max 7=V 7%, BHICT 2D KK
EAEMELTHE TS, Avg 77—V 270%, 5—%K
DB B -T2t D&M H T 5. Fig. 5 12 Avg 7 —1
YU DMBERT. COMBEITHIZET, AHT—H
IZNEBR AL BB A THLRILII R R 2B 52

EWTEDL. ZD%, N1T —ZO /N XLzt LT
B Ak (B NAR) R D ZENH KD, BHRIARE L
TV T BIIMENEVIE LTV, BRI A E
TRREFBAELE TS, Kim LTI, Ave 20
L TCEBREIT.

AB B3A&HB T-uLiB 2SR Hh
II Il

:

S %

Fig. 3 CNN.

3iiizlig] 1

1 81310 26 | 26
*) 1331 —> |

0 1421 18 21

21013 —
0131

Fig. 4 The convolutional operation.

1 1 3 1 1 2

1 1 3 1

Fig. 5 The average pooling.

4. CNN ZFR UL -3 7 5= BR

41. RBATE

WEESNTBET 1D, I fFir&n 11 fEE
DRFEE CTHBIERZITH. ZNDHDOREE & 255
THIET, R EE S AT LJE ) D 22 B Mk I 1R
REFFAFVAT LK L TORERDIFIZOWVTR
T AZENEREICRD. Rk ThNIT, BEORE
ENEENTVARRRTENAETNOBEZFIZHONT
BB T AL MBS, KPR T, BB
LEMHEL T ETHLIEVIRBOBRIT).

BT, G T A ENL, FENTI LG TSR
T =A% mIlRETEME TS LT BREST O
Bl % — E ISR TS, R THNTIRE ST O
RERRBIL, 5 5 CTholzltd, FEES T —4%
SR ICHAEL CEBREIT).



T HFHEELT, 2 BODOFEREZITV, KEE
k351 2BIE, RESORBEAZOVHLT, 5
BICHETAHETHS. 220B1F, HE0RESD
HAEMEHL, TORI%ZICEZTXE (0 THDB) &2
HFBHZLTH5ICHETLIHIETHA.

42. R EBEORBREH

Table 3 (X, EBRGMHOIXTBEB T >N TEED T
LD THD. IWEIFIZ 96kHz 7Zol=Y o 7Y 8 ik
& 32 kHz \2#8 Yo7V 7L THWE. &1k
v MM 16 bit Thotz., FFFHMEIL, AVAY
caZ T Ll \We, T T —XICERER 7 — U
ERaL, ANVTANEAN I EEBALEZEEETHY,
ANBOBERFFEEICEIIICEBRLIZLDOTHD. B
FEF BT K- EI R ERIEE H W, IgkEnis
— 4% K RIS EILT, #DOIH0D—D2%T AT —H
ELTHEW, VD K-1 A% T —XELTET LD
ZEETY. AROERTIE, K =5 Lz £7, 4
BOINHT =2 THEBE LT NVEEDS. I, 1E
LT ET N TTANT —ZIZR L THIEEZHT. Zh
Z, 5 BRI UNEE O EEFEHFERELETS.

Table 3 The common items of experimental
conditions for all experiments in this paper.

IV § B
96 kHz %> 7V v 7 J& ik &
FHERE

32kHz %> 7V v 7 J&
Erbey 16 v b
ef SR

Python ver.3.6.5

Y7 hT=T PyTorch ver.1.10
LEEME | ANVANXY fal T A
K3 3 1 K-ﬁ%"{&‘f%fﬁ%ﬁ(K-Fold Cross
Validation)
EMEICBIE | ReLU BI%L

Fig. 6 1%, & Bl D35 Cfi5 3k D CNN O &4 =
LD ThH%D. A, EBRTHERTH CNNDET L
X 6 BOBAIARE TREBEINTND, KB HIA R
JBIX, 3X3 OB —F NP AXEEHE T~ 2 [JEDE A
BTy THRERSITEY, & & HIAHT T DIE
W Ny F IEM b 2@ AL, ReLU BEEAME AL T
L. Fl, BBREAPIAHRTFEOMIZ 2X2 OFAXDF
TV THEBERALTWA. SEIZOET VAR L
HHE, 5 SIiTTHIERICBWT, ARSI TWSFE
BEHOETNVERBA T4 THD.

ANF—5
X)LX/\”)J\DUEA

BHAH IO
F—FITFA X 3%3 )x
JUy FIEME, RelU

Avg S —1 >0 2x2

BHAHTOw T
H—FIHTA X 3x3 )x
Oy FIEE, RelU

AvgS =120 2%2

BHAH IO
F—FILVTA X 3%3 )x
JUw FIEME, RelU

AvgT =120 2%2

BHAHTOwW D
H—FIVHF A X 3x3 )x
JUy FIE#HE, RelU

Avg S —1) 270 2x2

BHAGHTOw 7
H—FIVHF A1 X 3x3 )x2
JA FIEME, RelU

Avg T — 1220 2%x2

BasAd IO
H—FIHA X 3x3 )x2
JUy FIEME, RelU

Global S—1J>7)

2HEE, RelU

¥
xR Hh
Fig. 6 The structure of CNN.

43. RBER

Fig. 71X, BEFORI% 5 BE2ZOEETVHELE
BELNBOREELEE T 5 HICHELZE G D
EfRREFLDTTTTHD. 2 DELETHLERE
BOR%LMEELOEFTMOH LG A LVLEE TH
FIZHABELIIEDN 13.06%E N EWVDIZENyND . R
b, R OBREH ORI M OT AT T
BT —=ANEGENTWEOEMRRNE LB
O TIHRWNEEZBND.

90 87.62
20 73.97

Accuracy [%]
(%)
o

Sound for five seconds Silence

before and after the target
sound
Fig. 7 Accuracy rates for the two types of added
sounds.
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Fig. 8 Learning curves for adding 5-second sounds.
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Fig. 9 Learning curves for adding silence.

Fig. 8, 91X, ZET— ¥ LRIET—4 T h
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L7 7Ths. EHODERLEE T —H40
EMBIEEI R TOVWAENRMRIET — XK LT
DEMFIZENIZEBS ZoTWRW., Z0OZ &
Wh, T—=FENLRNTEOICFEERREERE L
TWHEEZD. ZOZ b, EMICH AT
HEEFT—HZHWT CNN 228 85215 T
X, T EICL > TEBER ERREREE N
bHrZEnbhbd. PET—HXTH, BEOBE W
BTN EB/LFEERTT HILERNDD.

5. BEBREBLIFAVFa—=VTI&bBE

51. PEBT—ATRVEEZE-OOFi&

Y ET — X T CNN OFEF 1T H5E6, HtH
WIXHBBEEDO DR NWFE T — 75l ok b,
RolTF—FZEHELTCLEY AEMELSHD. £
DI, KRADF =2k THREENEFT 5.
ZIT, VEF A TEVWEELZB LD, B
FOFEEHLOET N ERBFE S »EBFEE
R, BURT -2 2 NTHICERL T — 4 %
HWOd T —XJEREREE WD FELRD D

52. EEBPE

Fig. 10 1%, #=% % & (transfer learning) D # & [X]
ThdH. EBEFEELIX, THHIEMTEEFLDE
TV B OB ERISLT-E HFEE TE T 5 [3].
REH BTV S 2% LEL, ANB
WL W OERIIEET S, Zhic kb, BRI
BIOMEM TR EEFEHLD- D, LT —X XL
ThHEFEEFT L b RERMELEGELI LN TE
L. ¥, 2EEFERrOETNVEGRHAT L2 LT,
KREOF— 2 LB Thr»5EEME2ERT 5 2
ENTED. 2L, BEHEAOT —X L{#E-
T =2 THHIENLETHDL. ANIBSTH
WEWE T, BBEHMHICEEEZEL»NL TN D
EEZONDTED, HliBoTeTr—%ThiiE, R
R BN FIHCTE 5.

i | 2
AZL vl 2y s w
” )A RN i 12: ~ A >
7% o T e 8 B
= i B 7 I f
.......... ! |
HEHEBEE 5

Fig. 10 The concept of transfer learning

53. I7AVFa—=24

7 7 A vF 2—= 7 (fine-tuning) & 1%, [FH
BHRDET N ERX—RILE2OMAE LT O F#
HFIE] THD[4]. BBEFETIE, BEHIEIC
HEWEH SR TEZEELELTWER, 7740 F
2a— = TRETORBEHFEET L. 774
Fa—=r T, taEEELEN =2 —F L
* v b U — 7 (Deep Neural Network, DNN) ® 5 ¥
EEBTHD, 7, S —=r 7 LI
Iz, —BILIZEEEITW, 20%, FH
HDEEEEDHIC DNN £ &2 HEE 85
ZEERLTWE., BEOREE TR, ELOUH
fEEEETHRDD. LML, 7740 Fa—=V
7 CUE, IO I A B 72 ST VR EE DN &
EEEBRDDLDOT, LT —Z 2 L Th HKiE
REEHELLTWES XD, 2L, 2TOHE
FHFETLDOEBEEE LD L EEFERNE
KBBENITAV Y E3HD.



54, RRICERTEIEBEAT—4

SEIOFERTIE, KEERT -2y ThD
AudioSet[8] CTH ¥ #% & Td» 5 PANNs (Pretrained
Audio Neural Networks) [9]&WHEF L& 4E H L CTIT
5. PANNs T # (2 J &7z AudioSet D RKIZD
WTEEDT=D N Table 4 ThHAH.

Table 4 AudioSet.

RIS T — X 1,934,187 {#
77 2% (3R 53 & M FE 0 527

1 77 A& T-0 0 H A i 10 #
YoV T R K 32kHz

AudioSet IZHENDLERE H 7 — XL, YouTube O
WAL EIN TS, YouTube IZ7 v r—REN
TWARRE T —2DIEEAERE /TN TH T
TREEMNMEW-D, 2 TORESET —F2E /1L
WCEBRL, YTV T E A 32kHz (U
7EN TS,

55. BERPBEIFAVFa—VIDODRBRR

IR ENT-BREFT NS, T~V iFan 11 flE
OBREEF (2.2 @) I L TEHEB R LTy A Fa—
=T ERTVEMNERT S, EBRSMIT 4.2 #HiT
Table 3 LRILTHD. FERHTHIERT —XITEHL T,
43HORERLY, BE TS PHEICHESTLHFORBE
MEWEGNDolDTEDT — X HWTHEE I,

Fig. 11 IZ, CNN OFF AZIZUHNGF T S8
ALEGBEBIEEE AL T A TFa—= T H T
P EDEMRRELELDEITIT7THD. BB FEE N
KOG E MK 36.78%, ERE WO, 7rAF
2—=2 7T 91.42%ThoT-. BB E B R LIK)»-
7B LU T, AudioSet IZEENTW-T —HFLARZE
THERNEERREFELEOENRENSTZO TRV NES
ZbND. TrAry Fa—=2 7T, PIMEZEE T
FEESETHEALVE 2,220 E N ELRDHENHITEN
Syhote. BB, RRBET TR, 2EKEHEFRE
THLENTE RN, BETRCOEE¥%E
HIETHEEMAE L TEXOTIT RV EEZD
na.
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Fig. 11 The results for transfer learning and fine
tuning.

6. T—AOIERICKDEER
6.1. FITRHLTOT—4HkE
AREI T, T —FEMIZT TR, BRx 2R

PLCHEMEISHE R CTEDH I EH OIH Lo/ Sk

HERDDHIZD DT —HIRIZOWTHRETTT 5. 7 —

YRR L, BETREOT —ZIIX LTk 4 e B % i L

T —HEEIZLTT =2 EKBLTHENIFE

ThHD. T IIEBRBOMECTREEINT-EZLS

THY, MBEEREEIEH, ILKENTH, ERFICE

TBETHEV STk 2 R PEPRFT I TS,

BRI L COT —2IRICOER 2 R TPIENFETA.

R TIX, FORIAXLEM, ALV TR,

Mixup[10], Between—class Learning[11]&/ 59 5.

(1) AIRIARIE B DT —H EMNIER 5 #i (T A
DANEFED /ARXDZETHD. REFTICTHE
WS AXPAST-FEZ R E LT CNN IZEDEFE
P EAZMISEHI0FEHIELND.

(2) ZALTT7MIBR G O E0ZFT 5B )T
BThd. 28T —ZIFELR VB AL T
DB & AR TE5.

(3) Mixup 1% 2 DO¥E T —4ERE G b H
REET—HEERTHFETHDH. 2 DDT
A ETCEBIEINTZT —HETVTHD (x,y) B &
O,y 2P 8 7 =2 R, P& T 5.
OB, MNITTRATRIND. TNy, y;
I one-hot NJhVTEREIND. TF—HERE
BAbLEDHRLL T, X—%% fi Beta(a, b)) 5
AE[01)ZMGL THWS.

=2+ (1 - Dx;
9=y +(1- 2Dy,

(4) Between-class(BC) Learning & Mixup R, 2
DDERTF—EEREGDLELIFIE. BirboT
ADERD 2 DOTFT —FEREEDLED. BiD
TIGADT — B REHZLIXY, F 7T ANT



ETBEE N IIILRD. Bz ERkEns
ENHF’EKTEEIND.

px; + (1 — p)x;
Vo Gy

1
p= Gi—Gj 1 _—
1+10 7 12T

X =

y=ry;+ @1 —-n)y,
IIT, G, GIEEELVIABAIERL, B
ERrid—# 5 U0,1) = Beta(1,1) TEEIN5.

6.2. T—HHBRLILEOHLBRRER

W ENTZBREE E G, TV ahiz 11 fEO
BRIE I LCT — IR ATV, B EBRTH.
TR EEIT T — X TR EITHIZET, V&
OF —HATOFER ELREEO 2T 5. 7272
T AR E LT — A TR ESE LT CiER], B
BREBSEEBEALIFTAL Fa—=2 02 LR AT
HLEBREITV, LR EITo7.

BC Learning {Z8BWT, 7L [ conversation_far| &
lconversation_near | IZFE LA LWV R TR TWAT2 9,
BRINLWIDICHHFEATT 57, F7=, BC Learning
TOFE ZITHBRIITE K B IZ Kullback-Leibler
Divergence (KL-divergence)% H \ 7.

Table 5 [FFEBREMLENENOER THEM LY
TANE EELD LD THS, R CIL, 78 E &%
THEEHIELESE, BBFEEIEESEE, 770 F
2=V T EITSTHA® 3X12 WY 36 WMYDHE
BRAAT VD, FRERALE L. £, ThEhoERIL
5 BT WZEDEE EE -7, Mixup & BC
Learning (2B L CIx%E 57— XD BIEEREIT WV,
HIAIARELA L TN LT, %857 — 2 L5T
il 7 — Xl H LR ZIT 7.

6.3. EBR&ER

TRCOFE R/ T HIZEIRETHLHOT, 5 Hi
FTOMRELH LY, FEFEET —XIEERE CRLE
ROBRWHABDOEZIYHL, Fig. 121277, &b
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Table 5 Experimental conditions and the number of

files.
£ M 77 A MK
T AIRER L 316
HI AR ) A X 632
A LT B 632
HIARA) A RX+HE A LV T b 948
Mixup 316
BC Learning 316
A A X+Mixup 632
A ) A A+BC Learning 632
Z A 57 K +Mixup 632
5 A4 17 M+BC Learning 632
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Fig. 12 The accuracy rates of several methods.
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Effects of center frequency of notch filters on sound localization of
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Abstract

The perception of the position of sound sources is called sound localization. The spectral shape of the head-related transfer
function plays an important role in sound localization, particularly in the median plane. On the other hand, the timbre of sound
is also closely related to their frequency spectrum. Interestingly, humans can separately perceive both the timbre and position of
sound sources even though the frequency spectrum of a sound reaching the listener's each ear is a mixture of both frequency
spectra. Our previous studies reported that listeners can detect one of the spectral notches in the HRTF, known as N1 and
commonly centered around 7 kHz, by the changes it causes on the perceived timbre. In this study, we investigated the influence

of the N1 on sound localization when the center frequency changed. Results shows that the influence of the center frequency

deviation of N1 on the sound localization is small.
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Keywords : Spatial hearing, HRTF (head-related transfer function), Sound localization, Perceptual cue
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The Study on Bilateral Transfer for Rehabilitation

- A Robotic System to Evaluate the Effect of Visual Information in Bilateral
Transfer-
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Abstract

Robot-assisted bilateral movement training rehabilitation system is effective for post-stroke rehabilitation. In addition,

rehabilitation with proprioceptive and rehabilitation with movement intention are also considered as increasing the rehabilitation

effect. In this study, we investigated the effects of proprioception on subjects' active movement through a series of experiments

under different conditions, such as simultaneous movement of both hands, while watching the movement of the presentation side

or not, or non-simultaneous movements. The results show that better reproducing performance was obtained when the

reproduction side moves after the movement of the presentation side.
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Keywords: Proprioception, active movement, image training, rehabilitation
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Abstract

To improve the accuracy of disease diagnosis, we developed a rapid multiplex immunoassay that utilizes fluorescent magnetic

nanoparticles. Alpha-fetoprotein (AFP) and prostate-specific antigen (PSA) were measured by europium complex-colored

nanoparticles and samarium complex-colored nanoparticles, respectively. The magnetophoresis of the nanoparticles toward the

microplate surface accelerated the antigen-antibody reaction and thereby the total assay time was within 10 min. Although the

fluorescence intensity fluctuated depending on the other antigen, the limit of quantitation of AFP was estimated at 4.2 ng/mL

and PSA at 0.26 ng/mL, which is able to measure the upper limit of the reference interval of each antigen.
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Fig.1 Scheme of rapid multiplex immunoassay of AFP and PSA utilizing fluorescent magnetic nanoparticles.
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Fig.2 Results of rapid multiplex immunoassay of AFP and PSA. (a) Standard curves of AFP assay. (b) The
effect of AFP concentration on PSA assay. (c¢) Precision profiles of AFP assay. (d) The effect of PSA
concentration on AFP assay. (e¢) Standard curves of PSA assay. (f) Precision profiles of PSA assay. All data

computed over 3 experiment replicates.

30%% 7~ PR IR BE x % f Y FR FR (limit of detection,
LOD), p,»% 10%% 7§ H1JF % B x4 & f BR 5 (limit of
quantitation, LOQ)&:L TR ®H7-.

4. RBERBIUEER

AFP & PSA O\ [A g ] & Ot % Fig.2 IZRL
7c. Fig.2(a)-(c)IX PSA R E % 0 ng/mL F/=i% 100
ng/mlL T— EIZLTAFP R ELZL{LXET-5E O
R ThHD. Fig.2(a)ix Eu $EEOE N IRE LR E L
EERTHY, AFP MEDEEHBEEL TS,

Fig.2(b)i% Sm & & D8t 78 B 20 7E L7 R CThb,
AFP REMN PSA JE~RKITTEELEZLTND.

Fig.2(c)ld Fig.2(a) D1 & g #7112 LV AFP i BE 43 #E
ELEBEOLEERETHY, AFP HIEDKE 7 a7y
ANEFLTWS. —F, Fig.2(d)-(Hi% AFP % 0
ng/mL £721% 100 ng/mL T— EIZL T PSA 2 422
LS EEB AR R THD. Fig.2(d)IE Eu RO
658 A E L= A4S . CHY, PSA JRE N AFP HIE
ARIETHELRLTWD, Fig.2(e)lE Sm #& kD H
I 58 FE A ) GE L7 LT, PSA A GE OO FE HE i f



ZFLTW5. Fig.2(01x Fig.2(e) 1 #& dl #4112 kv
PSA AW HEE L OL EIRE THY, PSA
EDREE a7 7ANERL TN,

AFP U & O Y dh #7 (Fig.2(a)) & R5&, Eu gl ko
WOLTREE T AFP JEEOBINICH > T AT 56 %
D/FHLNTZ. ZHIEV U RAyFiEICED AFP I E
TELSHEREL TWDZEERL TS, LvL, PSA 177E
(100 ng/mL)TiX PSA FEAF1E T (0 ng/mL) & Eb# L
T AFP ORI CTHDH /77T KO Y58 B
MWERULE. £/, AFP I EOKEE T a7 7 AL
(Fig.2(c)%& R 5L, PSA JEAF4E T TiX LOD 1% 0.025
ng/mL, LOQ X 0.18 ng/mL 7Zo7=®Mi2%t LT, PSA
TF1E FCIZ LOD X 0.19 ng/mL, LOQ IZ 1.1 ng/mL
EEALL. 2N, PSA TFTE R TRV I I RO
WD EF L EEEE L T, £, AFP
ENCRITDPSAREDEBELR I2LZA, AFP 3 &

B E DAL PSA OFBIXZIZTE )N STZDIZHLT,

AFP 7 0 ng/mL D& 1T1% PSA B 388 13512
#€-> T Eu $EEO#ELMELHE ML (Fig.2(d) . Z
® Bu $& & 008 6 58 & o ANE 1 1k, PSA Bl E OFE
Y il R O 7] ITIZIEE - Tz (Fig.2(e)) .

FARIZ, PSA I E O 1% & dh 7 (Fig.2(e)) & LD L,
Sm $i& & D 58 BE 1L PSA IR EE OB It~ T E R
THRERDEONTZ. 2V RAyFIEIZED PSA
B EMNELHEREL TWAZEEZRLTWS. LvL,
AFP f£7E F (100 ng/mL) Tix AFP JETFETE F (0
ng/mL)ELEL LTI T T KO 58 2 EH
L7z. /=, PSARIEDOREE 777 A (Fig.2(H) % H
AL, AFP JE4#4E£ F TIL LOD 14 0.016 ng/mL, LOQ
X 0.11 ng/mL 7Zo7=DlZxt LT, AFP £ F TIX
LOD 1% 0.067 ng/mL, LOQ % 0.27 ng/mL &AL
7o, ZhUE, AFP F7E FCTARY I T IR0 iR E
MNERLU-ZEEBELTWA. £7-, PSA Al EICH T
% AFP BEDEBEHFH LA, PSA BERED
BAI1L AFP OEEBITITEN->T-DIZH LT, PSA
25 0 ng/mL DOBEIZIE AFP BN 04 5125 -
T Sm $&EEOE R E LM L7 (Fig.2(b)) . 20 Sm
AR 0> L S TR B O BEANE 1) 1, AFP I E O FE HE (il
RO [ I IFIERE > Tz (Fig.2(a)) .

Ny 2 750 RO®E KGR E B R H OPUR R E 2K
ELTELAR DM B 1L, AFP & PSA DWTFH OB E T
HIRBEICAUZ. ZOEBIZKROIICEZLND. B
A DB ICIORF N and L, BiEICL > THE
FRVKENT AT TR, R ERERERRICESE
T 5[19,20]. T /VEEICH A LR F BIioh B ek
WOBENTE R I, EHEBRIETCIIINLDRES
NFIWEST2ZET, Nu 7T ROHEREELTHR

HanzeEzohs.
fit 75 O FT 5 2 BE 2SR 0 D BT BT D 4y M RE

EZ5H. MFTOFREBEE D 0 ng/mlL D& OFE A
MEHWCHIFRE 2 ET52LELT, LOD B
FOLOQ #RDIHICHETE L. Thebb, T OH
JROEBICLLENREDEBEZRNHENIEHRRL,
— kDA E R EL TRWICL > TEE R S p, 2 H H
L, LOD BLWNLOQ &Rk,

(V100 = ¥0)?
\/0}%1004- 1003 .

dyo
*ldx

Px = )

ZIT, yoldfth 5 OHRIRRE D 0 ng/mL DF G OIF
MR, vygo XM T OFUF IR EE A 100 ng/mL DL
DI, o, VEMh T ORI E 23100 ng/mL
BEOENLHREDREERZETHS. ZHIZIVGELN
T E a7 7 A% Fig.2(c)BE O Fig.2(0D Hfr &
LTRL7Z. AFP @ LOD I 1.8 ng/mL, LOQ % 4.2
ng/mL, PSA @ LOD % 0.12 ng/mL, LOQ % 0.26
ng/mL L7272, LOD XOHAK VIR B S Tl 5 O FL
RO ENRKENTZOE BEENEL, LOD IhhEmn
IR BE S CUAAMN 7 D FLR DR BEM/NE N E BN
BWIEERLTWS., £, BEEBEIZEBITS AFP
OKHEM EFRIX 10 ng/mL, PSA O ¥EME EMRIX 4
ng/mL CTHY[21], T HIE LOQ KWL EW iz ARH
WMCERETRETHS. LoT, 5 DHJH B R
MOLGAETHRERFFHEICLDEENTRE THD
ZEMRENT.

5. F&H

AR CTITE BB W OR E R R O R B &R
AL O 7 & EBL TR, BT R O R
PR BN LD PR TR B O i 2 ) U 7= il 6
HEEERA W -FREZEB I EEEZRFE L. AFP
EPSAZEFAHIRELT, Eu gL Sm ¢&iEDZh
EFNTHEOLECBE ST R 2T, H—0
HEFNSDO[E R H EZR AT, ZOFE R, 10 5 UKW
{2 AFP & PSA OFNE UK S 35 0 58 FE 23 H
ETEZ. 72720, Ml 7 OPURIC Lo Tl S 58 i A3 A
BT A LN ER TE. M FOMRIBE N RO
BAOSHREEHELZEZA, AFP & PSA 3LIZEE R
REDOKLMEM LIRNE R ATEE THAHAZ LN LML
of. Lo T, REWIZEI-TEEETER ONAA~—
T — AR Z DR IZHI E TEHZ LRSI NI,
B, ABOBRMNEBEBELUL, KFREOBRED
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BB L0 REMIRE SR 2R R G5 FHE
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Effect of Supplied Air Flow Rate and Amount of Raw Material Usage on
Composting Temperature of Waste Mandarin Oranges
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Abstract

Mandarin orange farms generate waste mandarin oranges, and the disposal cost is making serious their management. Disposing
of mandarin oranges not only puts pressure on management, but also wastes agricultural resources and the energy required for
cultivation. As a countermeasure, we attempted to compost waste mandarin oranges. Since there are few examples of fruit
composting, we obtained basic knowledge about the quantity of air supply and the amount of fruit processing required for
composting. In composting mandarin oranges, the composting temperature varied with changes in the quantity of air supplied
and the amount of mandarin oranges processed, but the maximum temperature was about 50 °C. It was also found that by
increasing the airflow and the amount of mandarin oranges processed, the temperature near the maximum temperature could be
maintained for a long time.

F—U—R BRIV, AT~ A, HEAEACFREBEER, FAAIIY

Keywords : Waste mandarin orange, Biomass, Composting fermentation heat, Heat recovery
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W, OB ESCE G EIRREOFHIEEED &

WAEM ORIV DL 5702 THS.

CORISTEAED R OKNEOIZREGSH 07k
ZRNBAGSNIRE T, B ARBARSNHZET
HEAE LI XD R H AR R N EPESHD.

22 ¥B{EDOEH

AL TIXEREFED 2B EY PO T HEEK
Y OB EERKBICS EH 3720, HR EEN
DIRERERROOEND. HEBNOREN EF T2
CHEAER NI E ENAMAEMBIEMLL, £, HEE
REDBEEZBLSSZENTE, BOEWHEE A2 4 FE
THIENH KD, HE L OB R THE DR E 25 <
RO, AAENOLINRT5HELE 2 NNDD, 5
Y OIEEBNIC L ERERFR L+ Il ia 5L TH
B O oy fR 3 E N R &L, 4y i B oo B i T HE R
DIRENEFIELZENTED. £, PO E K
L3 60~70 % MWL TN,

3. RBEERLUAFZ

3.1 RRKE

HEEAL E B CIXTEREL L O/NRIHE B L 25 (&
Z Rk UHE AL 38 B B2 ) E L 72, Figure 1 IZ5EHR
W OB 2R
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Fig.1 Schematic diagram of composting unit

HENE DR EERE L CARFE 10 L OWr vt o [ & Al
et (31C-AL: 7 AU L) A H L7z, 8B O S
BRI O 72, HEE O EE 23K LR BIDEDND

S5cm ETEK 2 cm OHTRREHEFED, €0k
WCHEREJE R 2 AN TCHES 30 cm OHEEB 2 kL
To. HEER O PR LEIITHERERE O B, PRk
WWTE O 3 2T DR E 2R E 3 5720 OEE XA
REINTERY, FEEMO RIXWBAEOZE THLT
bDH. FEEEEITE RARNE CELED, EF RO L
IR E L. HREICE T 2E K= Ty —h
BRI, FEEEM OB L ICER E LR B AW
DREBERE O TENE EFICHHEND. HEE 8 &
P ERAULEERIBLOHENDIEE LT ALK
RUTHEH EMOBE N R A~PEHEIND.

3.2 HPR{EEEREH

HeERE R (LT ek &) o2 B FUEHC X, £
SN EHROBEIICER W, SO/ S
FH AR 1% Tablel (2R3, 727201, B#llck> TR &
N EALT D0, REMRMRAMEZTEERLZ.
KT BIOFREE M AE Y O % K R7-EI
LT, Fyv7rM (maXy—Fy 7 oma.s)—4)
HEALE. FEORMRCEEd, S5 1/4 BE
WHYRUE DI — 2 TH L. =20k
L7z, 7% 0.80 kg IZR LIV ETEEE 0.60,
0.80, 1.6, 2.4, 3.0 kg LHEFEZEZLNLELGTDH
ZETEKEN 30~80 % BEICRDIIIFAELE.
7E, EBROEKBIXFBEEICTRELEZ. 2L,
HAREOBEALLLEBIZE AR L ELEALT D720,
EEBLETHD.

Table 1 Ingredient of mandarin orange

Component Composition [%]
Water 87
Glucose 1.6
Fructose 2.0
Sucrose 5.2
Citric acid 1.0
Ascorbic acid 0.005

33 RBH*

EEpAE A=A 25°C, BE 30% TEDO=
WICHRBELZ., BEEN 30cm 7250 kIR
Bl A2 B ICRE L, EHOoBEELHAD, BLE LS
MHZERRLFEETABRFENLRWE 2Ty —v L
fe.aryFr—¥—nbiE& 0.5~3.0 L/min O 2%
[aftia L, REORESIOEES 1h #I2H
EEtHIHE Lz, EBRIIBEBEICIVIRENS LF L
2%, M 30°C U FICIEKFT52ETH 7 B/
¥ CHERE L TIT o 7=



4. HWRBIUEE

41 ftEZEZSBORE

HEEOREFEEIELT, Sh 2.4 kg BLOEIE
M(Fv7H) 080 kg #IRAL, AHME R R
18 %, B7K#E 66% T—EELLELAOHMBEER &
NRAEBOREBIOCEEZEMICKITTHELHRFIL
7=.

Figure 1 [ZHEE O & iR E L2 Kk & OB R %
T OMEER X EBRE R P ISR LEHE IR O & E R E
[°C] #HidhIIZ=E R E [L/min] #&7. EX
2N 0.5~2.0 L/min F T & OISV R
OERBIBEEIXTEFLER, TR ETHIZIE—ET
Hoto., K TERENDVRVEEICE, BEREDHE
M-S THRAEM N AT EITEE T 50124 B
MBEOBENBEMUILZIETHAEDNIEHEAL, B
VO MEESNTREN ERLZEEZONS.
— 77, 2.0 L/min VA FETIRENHFOLEDLLRWEH
i, AL ERBEREVETIZELTWNHIEN
EZbND. 2EL, %8028 O3 8 I L0 HE R 2
WHSNTZWBEELH AT, SHICFHELWVRE AL
EHCThD.
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30
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Air flow rate [L/min]

Fig.1 Effect of air flow rate on maximum
temperature in composting

WAz, HERRIE E Y 45 °C LU L& HERF I A0 &
FIRAERERR L, HEZEXENHIB AR
BT EEBEZMBFT L. Figure 2 ([THERE O 5 IR - FF
WRF ) & 22 S0 & 0 B AR A 7R 9. #E Bl I3 R IR B I
B [h] ChD. ZERFEN 0.5~1.0 L/min CHE%
BEDOREIBEDN 45 °C Rili Tholol=d & iR~ =
B IXEE LR o720, 2Ll L% & i & Tl
MENZVWIEEHRERFRBANSE 2o, 2720
2.5 L/min L ECIXRE EFIT/NE ot ZoH

H&LT 0.5~2.0 L/min OF&METIE, BBEMAKED
BAICHEWHMAEDOAETRRENLVE LK BT,
BH, 2.5 Limin VL ETIEHFOEAL R\ To8 & HE
MEns. 0B, ERGE 2.0~2.5 L/min TEHE
DI AENRBO LAV, 1 L2 K R Tl o iR
LRTWEREICLARDTD, ZORKENLIE DR &
MNEBD BN D>>T- 3.0 L/min LA E D22 R 5k & CHE
EAL ZATHZENHFFELNEEZ BN,

40

i
<

Retention time [h]

0.0 1.0 2.0 3.0
Air flow rate [L/min]

Fig.2 Effect of air flow rate on retention time above
45 °C

HROE &RZICKIET BRI EOEEIZON
THRFLE. EBRBM 7 AZOHERER 1 kg %720
DEEWDVF [%] % Figure 3 [T/ 7.
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Fig.3 Effect of air flow rate on weight reduction
ratio after 7 days composted

ZBRIREN 2.0 L/min £VH 3.0 OFNIH
l kg Y72DOHMOE &BAHEN 1.5 FREAR
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DEY O ENEAL THBEEOWM D RN KE



lpolebBEZLND. 12121, ZROFEENREL W
EREORL RN E L2, HEEOE B KDL R
L7ZFREREDLHD.

42 DMEBERORE

R EE - ELL, " EHEOREM (FvS
) 0.80 kg IZHLTIREGTIOINCDEEELEZXD
ETHWYE A BREEAb SR BB A ERLL
HAEORHEEZHEL, LB EOFBEIRITL
7o, 12720, BIEMICH T I DRA HIG % KEL
TLEREHCE ENIHEEY OE AR FIIRELIRDHM,
MK IZ Figure 4 (SR TR BIOE K ES KEL
D, EEKRTITZER O END RO
HAULHEOMBTHEREZZUTCERLE, A
W& B EN 5.0~13 % TIHZEKMEE 0.5 L/min,
18~22 % Ti& 2.5 L/min &L7-.
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Fig.4 Relation between organic matter content and
water content in samples

Figure 5 (CHERRREI P OR MM E B REEZTL
SEBRYMPICTRLEABORFHEELZRT.

60
gi 50 > __ PR
a 40 ; @
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Fig. 5 Effect of organic matter content on maximum
temperature in composting

R BN 0.5 L/min OBS, AW E A RN
50~6.6 % FTIHESHEEIZIERL, 6.6 % LIE

TIE—~E Tholz. —F, 2.5 L/min OFEITHH
MEFTROEBIIBOLN RN, OF0, H
MERBFEROHMRKIZIAEFIBED ERITIZRA LS
HIENGZnolo., vk, AW ERFEN 18 % LL
FETHEEBNICEIORREELE., ZHIEEREEBOF
B ER RO KRICHESTERKENEIRD, 2o
45 °C AitE &), HERFEELLTWVERES DK -
FZENEREEEZOND. REOAMYE AR R
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MAEMIZL>THE LIZERE Tho. MMEY DMLY
BRI RO AULENDHD.

Figure 6 [ZHEE(LABIOFT M B/ REL R
BAITRE S 40 °C DL BICHERF SRR 2R
T, B E B RN 13% LLF CTREHEE N
40 °C ZREZDZEIHITEAERWVNR, 18 % LI ETIX
HEFFEE I N B SRR o7, ERBENELDT
H—HEIZHEIXTERVD, REOFHMEHEN
13% LT CHERBEBIREDN 40 °C [Tho/mELThH,
WIEZHEFF T2 ENREECHD. —F, 18% LLE
THEHMEMDOEELRLIEEMENZ W2, 40 °C
UL EEHEFFT 2R B R L7207z,
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Fig. 6 Effect of organic matter content on retention
time above 40 °C in composting
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Prototype of “Stamp Card System” to Urge Students to Speak Up in Class
Komei KATO", Kazuki ITABASHI™
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Abstract

In this paper, we give an outline of digitalization of “Stamp Card”. We have been taking “Stamp Card” to urge students to speak
up in class with active responses to questions, even in lecture class. When a student makes a spontaneous answer during class, a
stamp is given on "stamp card", add points to the grade. Digitization in education is accelerating, we developed a prototype of
“ Stamp Card System” that students can check the current number of stamps using their smartphones.

F—U—R:REZT AR, BREIRY, B I, AX TR RT A, T UX AL
Keywords : Stamp Card, Active, Independence, Stamp Card System, Digitize
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Change with time of Axial Force of Wheel Bolts under

Axial Load is Applied to the Periphery of Rotating Double Wheels

(Design and Manufacture of Experimental Device)

Yukihiro HATTORI*, Kazuki KOUMURA *, Makoto KOTO*, and Kanemitsu FUKAYA
(Received September 30, 2022)

Abstract

When heavy vehicles turn left, strong twisting force around vertical axis is applied to rear-left double wheels due to turning radius is very

small. Therefore, the axial force of wheel bolts that connect rear-left double wheels will change with time. We have designed and manufactured

the experimental device to verify this hypothesis. The experimental device can investigate the change with time of axial force of wheel bolts

under axial load is applied to the periphery of rotating double wheels. The feature and performance of this device are reported in this research

note.
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Genealogy of Maxwell Equations
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Abstract

We first show Maxwell equations based on vector analysis and then we add three other representations
of Maxwell equations. These three representations are based on tensor analysis, differential forms, and
Lagrangian and variational methods. Next, we introduce the Minkowski space and the fundamentals
of field strength tensors to apply them later. Finally, we prove that each of three representations is
equal to Maxwell equations by deriving Maxwell equations based on vector analysis from each of three
representations, respectively.

F—7— K : Maxwell R, X7 NV, T2 VRN, oKX, 577097V

Keywords : Maxwell Equations, Vector Analysis, Tensor Analysis, Differential Forms, Lagrangian

1. FALE

R MVIERTIZ & 5 Maxwell GFERIE, B, W, BREE, SREECETS 4 Xr 6l nT
W5, Maxwell HFERIE, EHEHBIBORDOOICEMRT VY Yy VEEARL UTEEMIZILNTE
5. RXTHD, ORI E2RT TV VI, AKX, ZoEEUZEED < Maxwell FEADEAIZHE W
TIEERT VY VOEBEARRARTH S, F7z Aharonov-Bohm FHRFIZ & b &G &5 & © £ &%
RT Uy VaGOERELEEZLIEETEDS. KLTIERY MVIRNTIZ X5 Maxwell GFRERUIZHINZ T,
BOBIERTTF UV, WHKER, BoORMIZED W Maxwell AR Z2ERT S, ZhsiZiEoWE
Maxwell FREARDRRIIRZ MVIRITIZ & 5 Maxwell HREREEMTH B Z &%, ZERAD ST FILRE
D Maxwell HRERZ T ARTEHE T Z 212X > TR

BB, NI MIVIEHTIZ & % Maxwell SRERIZ 4 R TH D, BOMIE2RT T VI eWRIZ &
% Maxwell FIERIZ 2 XERTHS. BEV2AMERTHEDIL, 4 RACRFZETOENMETHB I LIZE-
TW5.

2. RY NILEEITIC & B Maxwell A2
AXTIE, FMENme 0EEE2EHLT, BERGOEAREL LT, B E LS B 22D, R
DX H L EHREE DIZAWEW M, R NOUEIZ £ 5 Maxwell SRR TEINS.

v.E=2 (1)
€0
1 OF

V-B=0 (3)
oB

VBRI EERA T ¢ 78R EEREK

2 [ - 23 508 4 F i G R i )R
T 460-8514 HAEHEBEHHX =DM 2-5-1



Thd. ZIT, J=_(Jo,Jy,J.) ZBREE, o ZBEFEL, e FEEDFHEER, po lZEFEDBEEE, c
FHETH S, TD&DIZ Maxwell ARERIE, Gauss DIER (1), Ampere-Maxwell DL (2), B5SE /
K UASEAEL 2\ 2 2 AR T R (3), Faraday QWL (4) LIEENS 4 R0 SHME N, <2 MR
B 12 & 3 Maxwell SR, AHT—HF YU rl ¢ ERI MEF Vv b A= (A, Ay, AL), &N
5L

E:—V¢f%, B=VxA (5)
0 1 0¢ 1

2 J— . —_— [

D¢+(9t(v A+c28t> eog

24— A L0

%A V67A+§m — —poJ

LEXEHTIENTES R 021X d’Alembert (JEE)) HETTHY

1 62

R=A- =
c? Ot?

THRINS,

3. BOWS TV YIF,, &EHS

ARTERFEDF BT VY (=) & (=1,1,1,1) 2 AERICFEDFFICED, 2RO REREE, K
B AR KHILT

0

x’ = —x¢ = ct, T =x =, Tt =29 =, 0 =13 =2 (6)

9B, ARTEHEART V¥ v IV
A9=—A0=%, A'= Ay =A,, A’=A,=4, A*=A3=A, (7)

CHLD. BUF, KEEREE A TRRICRIT 5707 2,9,z ODRODIZ1,2,3 2>, X (5) OFE
B, 1,2,3 2KEMIZEX 26,5,k il&»>T

0 [ k
Ef:_c<aA +_&4)7 5 9A -

- - = —€iik "
ozt Ox0 ! T Qg

275, ZIZT ey &, 3HBERRAT YV ILTHY

+1 (ijk) ¥ 1,2,3 DBBEHRDLGE
¢IF = —e;ip =< —1 (ijk) 73 1,2,3 DA ELEDOL
0 (ijk) R L H D2 D 554
ko TEHRIND.
BOBE e JITNBHEF VY IVE v =0,1,2,3 2 LT
_0A, 04, G,
By = oxt  Ozv Ay = O Ay <‘9u = %) (9)

TE#THE, X(9),(7), 8 &b

0A; DAy DAY 9AT 1

R e R R
oo 0A 04; oAb 04T
R 0xs T dzk T oxi ogk !
Tbb, BHRGORSIIEELT VI IIZED
Foi = —%Ei, Iy, = B; (10)



Wb, PURTIET ¥V VORI U T Einstein OB ZBEHA L S 138 hT 5. KET VYV

0A”Y QA+ 0
MY R VA — _ — AL AY _ QY AM "no—
F nEn A Fox —amu . oHAY — Y A (8 = _aacu>
Eho, % )
F%=-F, F"=p (11)

L9pe, BIERTR

E; = —cFy =cF* =F', B, =Fy=F*F=p

E = (Ey, B>, E3) = (E', E°, E®)
B = (BlyB27BS) = (BlaBzaB?))
eEIF S, PLED & 512 Minkowski 2B TIXHLZE TV Vb, KET VY OWThnr s X (10), (11) 2
Lo THEMEEGADIENTES.
Fr, BWEEE o, BRELEEZ I LT

JY = (co,J) = (co,J", J?, J?) (12)
WX 4 RTBIREETH 5.
Fl OB T2V Vi
1
*Fuv = §6K;)\;WFHA (13)

W hERI N, BT VYV ILVOERS LR
*Foy = —FIF = —B?, Wb:—F%z—éﬂ’ (14)

Zi7=9. ZIZT, xdHodge AR —HRE T THB. E72 or &, ABTERRNHT VY ILTHD

+1 (KAuv) 28 0,1, 2,3 DEERD &
MY =~ =1 —1 (kAuv) 730,1,2,3 DEFEHROLGE
0 (RAu) \IZIH U & DD D 53585

L DEEEND.
LTI ADIIE du OIUHHE * (da?) 1%

1
*(dx™) = geAuymno‘*dx” Ada” A da® (15)

Lk hEHZINE

* (dz®) = dz' A da? A da?, * (da') = da® A da?® A da?

16
* (da?) = —da® A dzt A da?, * (da?) = da® Ada! Ada? (16)
2785,
4. Maxwell FEXDZERRN
4.1 HFOBEDT VYV ILICE BERA
R IVDEE LR WIERT (3) & Faraday DL (4) 1& Bianchi 1HA X
8HF1/»§ + 8K,F[,U/ + 8VFK,/1. =0 (17)



LEMTH D, Gauss DIEH] (1) & Ampere-Maxwell DEH] (2) 1
" = — " (18)

LEMTHE. 2T, JVIZARTEREE (12) THD. BOBIDOF VY IV EMS &, Maxwell /52
Al TRz 2 X (17), (18) THRT Z LN TE 5.
4.2 WHERICELBRR

A RTEBA T ROEIEE dat (u=0,1,2,3) ITEF, R MUVRTF UV v )L EBREE % 4 0OTIZHEE L

A= Apdz® + Ayda’ + Apda® + Azda®, J = —coda® 4+ J'da' + J2d2? + J3d2? (19)
L, HBOWX F% )
F=dA= S Fda" Ada” (20)
LEHRTD., ZDLE, B/ K-UPEELRNER] (3) & Faraday DIER] (4) 1

dF =0 (21)
LN TH D, Gauss DIEHI (1) & Ampere-Maxwell DIEH] (2) 1%
d*F = po*J (22)

LEMTHD. WA EMS &, Maxwell HFERITMHD THERZ 2 X (21), (22) TRITZ LN TES.
4.3 BHBOEDRBICL RN
Wk % Fik 97 % Lagrangian % L (¢, Ay, Ag, A3) 1%

1
I, ) 117 g
L= Fu = T A, (23)
THs W, ZoeE ¢ IiZMT 5 Buler-Lagrange /ifi1& Gauss DIERI (1), Ay, As, A3 12T % Euler-
Lagrange /i/#£ (% Ampeére-Maxwell D¥EH] (2) LEMiTH B, €/ R—IVAUFIEL WK (3) & Faraday
DIEH] (4) X EBIRIZER D 32D,

5. EXRAH 5D Maxwell FEERADEH
51 BOBIOTVVINILEBZRANSDEH
BN, X (17) 1EE /) B—IUDMFAE L 72 \WIER] (3) & Faraday OEHI (4) L EMiTH S Z & %2mT. X
(10) 25 &
(a) (u,v,k)=1(0,1,2) D& Z

1 /0By 0Ey, O 1 oB
Oolh2 + Oakp1 + O log = p <W t o1 W) == {(V x E), + <¥>3} =0. (24)

(b) (u,v,5)=1(0,1,3) D& E

o F13 + OsFoy + 0y Fao = —% {(v x E), + <%—Jf)2} ~0. (25)

(¢) (u,v,6)=1(0,2,3) D& ZE
OoFa3 + O3 Fp2 + 02F3 = % {(V x E), + (%—f)l} =0. (26)

(d) (u,v,6)=(1,2,3) D& &
Oy Fos + O3 Frs + oy — 001 982 [ 0Bs G g (27)

Azt a2 T 0ad



PAEX DR (17) 13E 7 B— VDM U R WIERT (3) & Faraday DA (4) L%liTH 5 Z LA RS iz,
Wiz, 3 (18) 1k Gauss DIEH (1) & Ampere-Maxwell DIER] (2) L FffiTd 5 Z & %2m=9. X (10), (12)

25 &
(@) v=0D&&E

C

OF10  9gF20  9F30 1 (OE' 0OE? OF? 1
V] = Iy = = —— =
il = Ol ( Oox! i Ox? * O3 ) c ((%cl * Ox? * 83:3)

\ 1
H3l = —po " = —po (co) = —~ <£) :
C \ €0

72720, BEDOEXNT 2 =1/ (copo) W, BLEXD

(V- E)=2.
€0
(b) v=1D&¥E
19F%  gF2l  HFsl
2 —
O c Ot + Ox2 + Ox3
_19E'  (9B® 0B
e Ot 0xz2 Oz
1 <8E> 1
2\ ot ), !
(¢c) v=2Dt¥
, L1OF™ QF'? 9F2 1 (9E ,
OF = gt o Yo~ @\ ), (VX Bl = e
(d) v=30t%
. 10F% 9FB  9p® 1 (9E o
Ol = Yt T — 2o ), (VX Bl = e

PAE& b X (18) 1k Gauss DIEH (1) & Ampere-Maxwell DEH] (2) L EMiTH 2 Z LRI Nz,

5.2 WMARRICLZRAIGLODEH

— (VB

BANZ, X (21) 1EE 2 R—IUDFEE U2V ER (3) & Faraday L] (4) L Efich b Z L %2RT. F

DAY IER (20) &b
dF = %(%Fwdx” Adx? A dx”

1
6 (OuFyi + OuFuy + 0y Fy) dat Ada” A da”™

= (8o F12 + 02Fo1 + 01 Fag) dz® A da! A da?
+ (o Fy3 + 03 Fp1 + 01 F3) da® A dat A da?
+ (0o Faz + O3 Fpg 4 92 F30) da® A da? A da®
+ (01 Fo3 4 03F15 + 02 F3;) dat A da? A da®
0

ThHB. & (24)~(27) &R (28)~(31) KZNEHRAT B &

1 OB 1 OB
dF == (Vx E4+—) dtAdz' Ada? — = [V x E4——) dtAdz' Adz?
c ot ), c ot /,
1 8B 2 3 1 2 3
—l—E VXE—I—E dtANdz* Adx® +V -Bdx' Ade* Adz® =0
1



b, BEEOMNIMEL DA (21) 13E AV WFEE LR WIEHT (3) & Faraday OIRAI (4) & EAliTH %
ZEeWRENT.
Iz, A (22) 1 Gauss DEH] (1) & Ampere-Maxwell DIEA] (2) L EMiTH S Z & & R3d. *F 1A (14)

S &

1
AF = 2 (9" Fun + 05" Fiy + 0, Fa) da* A da” A da”

= (00" Fi2 + 02" Fo1 + 01" Fag) dz® A dzt A da?
+ (00" Fy3 + 05" Fo1 + 01" Fyp) da® A dat A da®
+ (00 Faz + 03 Fog + 92™ F39) da® A da® A da®
+ (01" Fa3 + 05" F12 + 82 Fy1)dat A da? A da®

1 OE3 B! 0 1 ) 18E2 oB'  0B3 0 1 3
_<_c_2 o )dw Adz' Adz —< = x3_8x1>dx ANdz® Adz
1 OF! 832 8B3 1 6E1 OE®  OL? ) 9 3
+<—C—2 prall +8I2>d33 Adz? Adz +C< 50l " 928 aﬂ)dx Adz® Adz
1 0E 1 0E
=( 20 —|—V><B) deAdxlAdx2—<——a +V><B> dz® A dat A da?
ot 3 ot 2
1 0E 1 ,
(——Q(Z—t+VxB) dxo/\dxz/\dx3—zV-del/\dx2/\dx3
1

275, ZUT, o OIHEAHRIEA (19) & 0K (16) 2> &

1
o J = ——ﬁdxl Ada? Ada? + poJpda® A da? A da®
C €p

— podyda® Adat Ada® + poJ,dz® A dat A da?

W25, FEOMNM L D K (22) 1% Gauss DIEH (1) & Ampere-Maxwell DIEH (2) L& fiTH 2D Z & H
mRENTz.
5.3 BHIZOZESRENSDEH

FHEDRD, TV —FE,, /[ (4u0) % Fo, F1 D2 D2DRNZHT 5. BT uv 12 0 WEENDHD

Ml Fo 138 (9) £
1 1
—— (F'For + F*'Fy) = s—Foi”
4%( 01 10) 20 01
1 <6A1 _8A0>2

2p0 ox® Ozl
_ L (104 106V
© 2up \c¢ Ot cOx!
_ 1 2 ¢
—260{A1 -|-2A18 +<8x> }
1 0
I (F?Fyo + F*Fy) = €0 {A22 + 2A2ﬂ + <8x2> }
- (F03F03 + FsOFgo) A + 2A3— + 3¢
4/10 oz3 8.733

&0

1 . . .
Fo = €0 {A12 + A)® + A%+

. ¢ ‘a¢ o o 06\ o6\
i ah 2 o 06 () () (2)')



L:i:lé. ZIT-F sy an e Ly,
— " F DEIFIZ 0 &2 & X2 WIHOHM Fy &

1, iy 1 o 1 (DA 0A\?
—4—M0 (F F12+F FQl)——%Flz ——% %—W
1, s 5 1 [0As  845\°
—% (F F23+F FgQ)Z—% W_ﬁ
1, 4 X 1 (84,  045\°
g (PP P = (55 -
Ay
Fo_ L f(0A 0AN (04 042\ (0AL 045N’
! 20 Oxl  Ox? ox2  0x3 Ox3  Oxt
12725,

F7z, X (23) DAL 2 HIFA (12), (7) & D
fQZJUAV:CPA0+J1A1+J2A2+J3A3:_Q¢+J1Al+J’2A2+J3A3
125, 20Ok TEWSHO Lagrangian %41

L=Fo+FL—F

L5,
BN (23) D ¢ 1ZBF % Euler-Lagrange Jif£ X
9L 06 oL oL _, . O 0K OF _
ot oy  0x' 9(0i¢) 0o ozt 0 (0;0) O

1 Gauss DIEHIE FEMTH D Z & 2Ry, T 2 ThANAELSE 1 HIZ

o 0 9 9 0 9\,
21 0(01¢) | 022 0(020) 0239 (050) | 7 °

_o SO (0 i\, 0 (00 o)\, 0 (99 s

_60{8x1<8x1+A>+8x2<8x2+A)+8x3<8x3+A

(0B, 0B 0B

- Oxl ox?  0x3

= —GOV -E.

oA A 2 I oF 5
2 . . .
~%6 = 96 (—op + ' AL+ 5% A2 + j°A5) = 0
2725 DT, A
—eV-E+0=0

275, PAEX DX (23) 1% Gauss DRI (1) LEMiTH D Z RSNz,
Iz (23) D A; (j =1,2,3) IZBIF % Euler-Lagrange JFF2R

0 oL 0 oL oL 0 0Fy 0 O0F 0F>

Dok, 0w 0(0A) 04 0 T Biod, 0w 0(0iA)  0A;

& D Ampere-Maxwell DER (2) BFOEND I L 2mRT. j=10& &, HAGRALE 1T

00F, 1 0 ( . .00\  (OE
58—143 —-aCOE <2A1+2@> = —€p ( at>1



B A5 2 IR

0 0OF 0 OF +£ OFi +i OF,
9 (B, Ay) aﬂawum 922 9 (B, Ay) | 027 0 (95 4y)
LU (00 om0 (0 ok
B (9:1:2 ! Ox2 ox3 \ 0z3 Ozl
0
_ #0{ W(VXA) BS(VXA)}
V x B), .
L (VxB),
B ANAU 3 THIX
_%__Jl
0A; '
AEED 5
1 FE
(VxB) — <E> = poJ"

BRES5NSE. Ay, A3 129 5 Euler-Lagrange HFERNIZ DWW T H FAERIZ

1 /OF
(VxB), - <W)2 = poJ?

1 (OF
(VxB);—— <—> = poJ?
3

225, LE& DA (23) D Aq, Ay, A3 IZBIT 5 Euler-Lagrange /A& Ampere-Maxwell DEH] (2) &
EffiThsdZ eWRINT-.

HBICREAE / K — VAMAE L7 W (3) & Faraday DIEHI (1) LD WCHET 5. & (9) K TREES
NDGDRE DL T V)V Fy,, A (17) Z2EFRTH 729, EBE, X (9) &9

OuF =0, (0,A; — 0.A)) = 0,0, Ak — 0,0:A,
0wFuy = 0, (0,4, —0,A,) = 0.0,A, — 0.0,A,
Oy Fp = 0, (0xA, — 0,Ak) = 0,0. A, — 0,0, A

R, BeMABER(17) BMEonsd. ULadoT, 51/MITRUEZE DI, BRE /) B—ILhVilE
U \WER (3) & Faraday OIER (4) 1, FEiX, F,, 2R (9) TEHRT LMD, HEWIZHZLTWS.

6. ©IU

5.1 /MIiITR U7z & 512 Bianchi JHERIE, KT/ R—IUAEME L 22 WEAI (3) & Faraday OEAI (4)
THY, 5.3/NADEFETRLUZ L ST, BianchilEE R F,, 2 (9) TEHRTHMO LD LOEEXTH
5. U7dioT, F,, AWz Maxwell SEADRATIE, BESHTHBEDDH S HEANIL Gauss DIERI (1)
& Ampere-Maxwell DL (2) D 2 ROATHZTHS. UL, RXTIERZ MVIRTFIZ X % Maxwell
HRRERAD 4 AN ZTNETNORACB VT EDLSITHET 202 ERL T, WA THRE /) R—VHMEE
U7\ &R (3) & Faraday OEH] (4) HEEH L 7=,

R7 NIVIRKTIZ & B Maxwell 2RI, HBOEIOTF >V, WHKRICE > TED TRIRIZKRETE
%. Z1UE Minkowski 2Z[H THZEFAD Maxwell HfEXNz2 ZRT L5 I LIZEDIVTWD., £/, EHSGD
ZoE» 55, 0 Euler-Lagrange ifEi& UT Maxwell ife N2 EE /242N TE 5. L0
V2 K B ERIG ORI R EERIE T — VHERAN VT WS DT, B TaRERGOERE U TEE
ThH5.

RXDED Maxwell iFEADERAZHHALTH, TORTHNEROGLAAEMTHS. UL, Bk
MENZIEENZTNDORNZ LS 3 0 Vo — ZFMHEEOBEAMEIZ R0 5 Z e RPN, ZOBR»SH
U WHBUEGHEIE DM AfF S N 5.
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Design and Practice of Lectures for Beginning Students
to Promote Blending-type Education

Tomoe OZEKI™, Naomi KOBAYASHI™, Toshiaki KONDO*, Tadahiro NISHIGUCHI ™, Hiroaki KATO*
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Abstract

This paper describes how to develop the lecture blended traditional and online lecture for beginning students of  Aichi

University of Technology. The lecture is developed carefully to take into beginning students who are unfamiliar with PC and

smartphones. The lecture design started in 2020, when the covid-19 pandemic began, and the concept of its construction and the

status of lectures conducted until 2022 is reported.

RmT—R TV T N, ST, T, DR A

Keywords : Blending education, Traditional lectures, Online lectures, Education for beginners

1. [XEHIC

2020 F LA a4 NRIZLENTIv TN
RAEL, SHLRBAXRVINOH I EHOHY TR
AFEROETEZBEONL TS, £ ERMICHEN
RVEVIZ ICT HEWEIEH LZala=lrr—ar 8]
DRSS, BB XTO7 44— VR TR
WAL N E S r=[1].

1.1 BERBICETE2FF1EDRR

HE B CTIEX TR — VIR BRIHELERY, #
TVUyMERERWIEEEH XEVAT AR T
S/ —NVDOIERDBIEN-T-. /NP EDOERHEE R
BT, dHERBIOAEFEREELSOHEICE A
D518, BIELRITHE RS VIS TWD2].

—F, BEHEHRBATHLIRETITar /LN
NEDYV AT LEFERLTWLE A IEELRH T EN
Mo 723[3], SEIORRTH ZEBREOBITZIA
LN AL, FBEXELATLAOLL PRI TR
A7 TR, ICT ERABFLEL AR -7
AL REROERo. ZTORMBEIIKRFE - HER D
RIENE B 220070, RERICZ #2554 M
DIEMIT T —RE J) DI Z= RIS E A WITHRLS
BhrHEZTWHIELE KAREEEZS.

1.2 KEIZETE2F05M4EDRR

RFWZBWTIE, 20204 H~5 AT 27 HM
BFRGE LT, FORE, aaF LLATLYD Web KR—
AVCEDIEREA - BEEHEHS, — TR HENT
W= Google VANV —ANEDF U TA L FE TR
T AL T, HEFOZEAIZONDTIIRKIRDOE
WVT IV —" > TWIREETARUTFIvIiIcks e
PRI ADZDHZENTE ., 200, #HEE -
HEFELIFENWRCARL, EAOLRLTIOEG W
Boleb DD, B AL—XIH T4 T~
DR INTETZENZ .

oL, BIAAICBWTIRINSDE H Y AT A2
FTAHOTAX AL RICTERVIRE ThoT2. OLF
TAZROBIZ—EBEEALELOD, RO B MHHIE
HEFBICEAEIDEHRVRNEDZ -, Zhic
Mz R e EEREMAIOE B T1LELRITD
PC BT AU IAMLIZB IR E S, 40 3 1
THRAELEE THA ¥ — v M H AR 05 4
MONBZERUBILITtd, FoFA2 ahr LIz E i
BB/ R IR ALAE ThoTo. D20,
2020 4E 4 H 20 HIZE%IZL537H oK E RO
AR IZFE i L7=[5]. HbH T Google 75 AL —
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LADOFHFEZOWTHHRE B ZREL, AT 10
ZETEXLIZEAEOREZHELTRALS IR, L
L, MICEAWMVMAE A WTHE AN ZENE TN,
FAE S TR EZEITEZADAH LA~V ADTHE
THEHENRELARY, #iFICl2E D TREAETEEA
H—h SR TEoFAEDOPIZIIERHE AR B R %
WCELELTHREIELR ST,

DX, REOKEHB THHIa L I NTHE R
DR SERKBIZIENT 2D, 2020 4 5 B KLV
BB A2 EML, 1EATTR2ELED EOFE
BRAEZOWTHOHNE CHEEDRNBE LT, £
LT, 6 B X0thZ2 2 SE BT CoXf I 58 35 0 1 B 12 B 7
Gorz6]. LL, BERAERTO 8 A 4~8 HITIXH
Bk Lo [7]. Z0O% LB FSHLLEIL T
HRFOF, Xt LiEREGEVRLLND 2020 F
FTHEAELEDELLORR THHE % LD RN E S
BN TR R a— VAR I FE M TE-.

2. AUTHEEAMATETOMmMYMEA

2020 EEDORBRATENL, KARKDYO R 270N
au ORI E REZT, 2021 FEEHFAEICHT
THFERREOHYFLEANDHEFIZOWTEFT
THREET Iy aTy 7N Tbhbhiz. 201565
TAUT ZE AP JI2HOWT 2021 HEE T b= E
L2022 FEEFTITONEER R A E T 5.

TAUT #HE A IEARFICAF L2 R 2/
TOHWERBEED —DThHDH., RETORFEEES
HBICEH M TELIIDIFaT LT FA L INTNHD
LN THD. ZOREIZHOWNT, 2020 F 12 &
WICHERAKES L2 —EOG% S ), &%F#
JOVEFEPFLDICABRELRE T 2aT7 A 3—LL
THESNE. £ 1 OJOHbEbEEER, K
BV BLINDIBEHOEIREZITV, AUX2TAIH
FIA A TS T2,

1 ATV AN—ZEDRFIEREEONE

H 2 & BE
2020/12 1 A) | BARE A—VETHEAE
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Development of the LED-lit Ultra-nano-satellite - AUTcube2 -

Masanori Nishio, Masatoshi Onishi, Yasuhiko Nawa, Masaaki Hanai

(Received September 30 , 2022)

Abstract

We report results of development and in-orbit operations of the pico-satellite AUTcube2, launched in October

2018 as a piggyback payload of H-ITA rocket. The satellite is a 1U CubeSat with a cube shape of 10 cm per side, and

has four missions including the main mission, a visible light communication (VLC) experiment. The VLC mission is an

experiment to transmit digital data in visible light from the satellite to the ground using high-brightness LEDs. Based

on indoor experiments, the apparent brightness on the ground was estimated to be 3.0 magnitude at maximum for the

high-gain LED unit, and it was found that the light could be seen by the naked eye from the ground.

¥—U—F: ¥a-—-7%v b, AIFOLEE, LED, HEDHE
Keywords : Cubesat, Visible Light Communication, LED, Piggyback payload
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Table 2 Major specifications of AUTcube2

Items Values

Dimension 111 x 110 x 122 mm
(without UHF antennas)

Mass 1.37 kg

Material A7075-T73

Orbit Attitude 613 km
Inclination 98 deg.

Power

Solar Cells  GaAS Triple Junction
80 x 40 mm x 11 cells

n=29 %

Battery Li-Ion 3.4 Ah x 1 for bus
Li-Ion 3.4 Ah x 8 for LED
RF Comm.
Uplink 437 MHz, 1200 bps
Downlink 437 MHz, 1200/9600 bps,
0,8 W
Beacon 437 MHz, 0.1 W

Attitude Cont. Maginetic Torquer x 3 axis

EWY 7 A7 070y 7N % Fig. 2 12R7.
C&DH %1% PIC < A 22> PICI6F877TA THM XA TH
b, HiEEHR»SE5NTELa~<y FIZ kDB
DEFD ON/OFF, v —a &R (E—12REE) o4k



Dielectric Ant Monopole Ant.

Fisheye
CamA l GPS Rec.
Raspbery
Pi Zero I 1
Fisheye f
Patch Ant.
CamA C&DH
Attitude [ TX-A
Cont. (ACU) Monopole Ant.
\/
Power Cont. | =
PCU !
LED & ) i
Battery L. - Heater | Gat Release
' i i . i i — Control &
' + Solar Cell Bus Data Line
LEDA||LEDB | [LEDC Battery | - Power Line

Fig.2 Block diagram of on-board subsystems
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Fig.4 Appearance of power control unit board
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MTHR XN TNS., 2FNH XTI X 2HIBRE FH OB
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&, —Z H ARV ONEENZED i shTnsb.

4 VLCEE
41 EBEODERK
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Separation Switch

Antenna ~———s 4 LED Battery Box

-X-side Solar Panel Low-Gain LED Unit
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Bus Battery Box

LED Driver Board
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Fig.5 Layout of satellite internal units

Table 3 Specifications of LED Units

Ttems

Values

Number of LEDs
LED Dimension
Color Temperature
Flux minimum
maximum
Forward Voltage Vy

Forward Current Iy

8 for each unit

7 mm x 7 mm
6500 K

1710 Im @ 85°C
@ 1.05 A

4022 lm @ 32 W
12V

1.05 A nominal

(2.4 A max.)
Luminous efficiency 150 lm/W max.
View Angle 120 deg.
Mirror Diameter 20 mm
Focal Length 2.5 mm

Ultra duralumin
AT375

Material

TS LED 2=y Md —Z EICH D A1), {KF1§ LED =
= ME £Y HICED )2 EAfE LED 2=y D4t
B % Fig. 6(a) 12, &A1 LED 2= v s O % Fig. 6(b)
WRT. 72, LED 2=y b OfLE% Table 3 123g. {#
H L7 LED X, CREE #® HXP70A T»%. Zd LED
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FoXEEEZ N TES. LED OMSHAEZK 120 ET
H5. Faz=y M2E 8o LED ZHD 1, mAlE
=y M TRIBEREE LT,

LED 2 =v b OBRENE, 2 WiF|Eith% 4 HEF)
T35 Ik TEES %, Fig. 712 LED Hlf#IERD 7
vy 7ML, Fig. 8 ICHEMRAME L RS, LED Hl#EERI,



(a) High-gain type

(b) Low-gain type

Fig.6 Appearances of LED units
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Fig.7 Block configuration of LED control board

Fig.8 Appearance of LED control board
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Fig.9 Radiation pattern of high-gain LED unit
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Table 4 LED 2=y 8B XUBRNFED T X —X&

Items Symbol  Values
luminous flux of

the sun g 4.3 x10% Im
Radiation solid

angle of the sun Wsun 47 sr
Distance of the sun

from observer Roun 1.5 x 10" m
Visual magnitude

of the sun Mgun -26.7

Luminous flux of

the LED unit ¢ 1965 Im @25°C

HPBW of LED cell 0 120 deg.
Distance of LED
from observer R 6.13 x 10° m

Table 5 LED =y +®R»1FDEH

Device Number HPBW  Visual
of LEDs  [deg.] Mag.
LED cell 1 120 8.2
Low gain LED unit 8 120 5.9
High gain LED unit 8 30 3.0
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Report of dispatch of lecturer to Tokai Polytechnic College
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Abstract

Due to the effects of the declining birthrate that has become more serious in recent years, the number of students enrolled
at our university has been decreasing year by year. One of the causes is a significant decrease in the number of students who go

on to higher education from sister schools. It was from the school headquarters in the sense of strengthening cooperation between

sister schools and strengthening ties with each other. Since we did not keep a record of the efforts in the previous dispatch, we

decided to record it as a "report" this time.

F—U—F:GHEIJRIE, BRI, B, SRR

Keywords: Lecturer dispatch, Class restructuring, Motives, Practical lessons
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Fig. 6 Cylinder head removed with integrated

carburetor
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Fig. 10 Use of torque wrench
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Fig. 13 Prepared teaching material engine

5. F&&H

EEREOFHEEICEHL UL, ZOREONEN
ETTEHRL, ML MORE HFIESRVI LT
RN F Y hNOBRE HIEFTRETIETEREED
WIS ERMEETH I B bR LD, o
MR TASEITEELTWS, £72, ZOREZHMEL
TWARE R TI, 1F B iEnTHDT=8,
ZOEFOHRELREEOEFFEEH OB ML DR
FBEBIETEARM TIEAV., HRBHSETWET
VMR SN E-TEDLOFTREIZEIET#1 D T
JRENEIZ AL, ZOMEZMADZ L THEBR BN TE
7o JEVIONEFEDLEDONG, A OLETHHIZE
B3 B OEEIXFEN W TIHER TR -7, |
EEERREAEE R R TWAEEL W, T2 E
MO RNITIFADO —HORKBIZBET, 2 TOELE
NZOEERELZ T LIETHSESREIHKICH

WA FFOZENH KD, ITAKRZE A~ % E RN
BOWENIRH THD. E2 el 537 —h %
FERiL, WEEDOAZE~DOEZIZED LR F BN
HAOPREETHMLENDD. A RORE TIE, &
KETHLEENHEHEMEL CRESN R ELEY
BREEITOCHIEVEBNETEHBEELZZLIZON
TORBEEERTIEEZAMEL VD, ZhEEKROD
LD T HITIE, ZOROF &R AEEIZDRF T
HEEREEL TG L TITSZENEELE XL TWD.
FORICHE LEEMERBABKRERFELOR Y
R EVBRE 72t O LD, MR ONFEHEE N *£IZ B
Mo TITLZEERFE>TWA., ZORERELTO IR
RIZBT2FHbO TERBENCB B BB
IEDEHTLZEITDLTHENL SZENH NI E
WTHAH.

E ik

TOIIREERFE Ao TR EYRELIT)
WREHEZTFSoHBFRIFREZIICYD, il
TH¥HMEROKFEMERE, EBFH %, #¥%
BRICCHEEH VWV -EARERBERE, RARY
e R OV R AR & OB AR IR B L.

2 & Xk

(1] =FH TEKRXNS T, “TElE 7N E
Fr YV GM VU—X, 2007.

(2] 2EESFEMHAS, “BHELEL, "EHF
HR R =k, 2021,

=FEA



@ %£4&') AM2022.1~2022.12)

[(ZE]

mE EF EEFAEEAMRSER REAR ERAR) ZEMEENI I —EEZLF VYU /IRADE
WEHE EREE (20225.15).

BE SF, GH aR, M FX BH BB THER N 8% R2OIIHZ (2022 FEMR), FRIE
AEBRFE BNIHRFEHERHKRF(20223).

BE SFOAE RKF, & BT KE R IRB =R SH B R TFEER (S04 FER, FRE
AEBRFE BMNTHRFEBHEEH KT (2022.3).

RE 57 EMR RNMC, BH ER, & BT, S0 ER: ERETFE (S 4 £ER), FREATRFEE ZFAN
THARZFEBERH KT (20223).

R/ EEEE]
FIER OF0, BA BiE: EEFELVTOEHIZE DI SIMULINK BTV, EERAIFELHREE, vol.10, no.1,
pp.22-27 (2022).

Toshiaki Kondo, Yusuke Kuroda, Tomoki Shichijo, Takashi Yanagishita, Hideki Masuda: Formation of ideally ordered
porous Ga oxide by anodization of pretextured Ga, Journal of Vacuum Science & Technology B, vol.40, 010603

(2022.1.12).
Toshiaki Kondo, Masahiro Yoshida, Takashi Yanagishita, Hideki Masuda: Electrodeposition and electrodissolution
of Li metal in nanohole arrays of anodic porous alumina, Journal of the Electrochemical Society, vol.169, 092507

(2022.9.7).

Toshiaki Kondo, Atsushi Ono: Formation of Li Nanorod Array Using Anodic Porous Alumina, The 7th International
Symposium on Biomedical Engineering ISBE2022), online (2022.11.25).

Hiroki Kurita, Masaki Oku, Takeshi Nakamura, Takeshi Yoshida, and Takanori Fukao: Localization Method using
Camera and LiDAR and Its Application to Autonomous Mowing in Orchard, Journal of Robotics and Mechatronics,

vol.34, no.4, pp.877-886 (2022.8.20).

£T th, /NE B, Rt BF B £82F: EHAAZ1—INRVNT—VERAVRFIERERD T
BB 1R BE—DLLGHERITHTHFAD, BABMERRIEE, vol.88, no.915 (2022.11.25).

Hiroshi Matsuura, Hiromitsu Furukawa, Yoshinori Watanabe, Shin Murakami, Yuji Ishihara, Tamio Tanikawa and



Hideki Hashimoto: Optimal conditions and generation mechanism of jet atomization for uniform distribution of

nano— and micro—droplets, Japanese Journal of Applied Physics, vol.61, no.8, 085501 (2022.7.15).

Hiroshi Matsuura, Hiromitsu Furukawa, Atsushi Kondo, Tamio Tanikawa, and Hideki Hashimoto: Acoustic Analysis
of Jet Atomization for Uniform Dispersion of Nano— and Micro—Droplets, Journal of Applied Physics, vol.132,

no.22, 224502 (2022.12.8).

JEER TR, FAUZI ZULIAN DAHNU: HRR{EHED AAERIEEBEDEELT LRIV EELTILICRIFTEE, k¥
TR, 48 &, 55, pp.190-198 (2022.9.20).

&R, M B A B TH B8 OBETRE- - ETHNEKEOREMEXRICEHYTLIRE, £EAR
BEEHAFERE BRERRRNCET IHRRSE, 5 51 5, pp.5-8 (2022.10).

TN #th, EB# BE RE RE M —E L8 K2z, FEH FAE KX 8% EREHIIE
BAL2al—4 AT LOMEBHEANDORRBETM-TAEREHRHLALYD IOKEBEEHELT, i REFRH
XE(BFOY—FILERN), no.40-2 (2022.3).

T &, e X2z, BM BRE #K &R /M —E RE BE FH HKRL HEE U=
aAb—3ZERALLERBRIEFEORE-FREBHINERA AL -3V XT LDR LMEIREE-, no.20-2
(2022.7).

ith #8r, BEEEE RESFEARFAVV-EHERFIZA=FS—3vy—Il,
B ITHKFHE, F 19 % pp.9-18 (2022.3.25).

Shota ABE, Shuichi SAKAMOTO, Zhengile CUI, Yaiti SUZUKI: Determination of optimal levels of whole—body
vibration using audio—visual information of multimodal content, Journal of Information Hiding and Multimedia Signal

Processing, in press.

Masahiro YAMATAKA, Y&iti SUZUKI, Shuichi SAKAMOTO, Brian C. J. MOORE: Discrimination of changes in the
bandwidth of a notch simulating N1 in the human HRTF, Proceedings of the 24" International Congress on

Acoustics ICA2022, ABS-0226 (2022.10.24).

s EZL F) £t BR BRA: EEGEBROBVDDEBEEICEIHPYESLRERO R FEMERAE
ICRIFTHE BHERMEHEIEE vol.53, no.3, pp.549-553 (2022).

WHIEZ, RAE—, HKE—: EREERRCETL/vFEBED LR RBOERBNERAIRLET/RENM
[CRIFTHE BHNIRKFLE 5 1945, pp.19- 24 (2022.3).



S. Akagi, K. Tagawa: Development of wearable lump display using a sheet and air jet, Proc. of AsiaHaptics 2022
(2022.11).

Y. Ishikawa, K. Tagawa, H. Touyama: Alternative methods of translational gains by manipulating viewpoint in the

pitch direction, Proc. of Machine Learning and Cybernetics 2022 (2022.9).

K. Tagawa, C. Kuyama, M. Yamamoto, H. T. Tanaka: A visual attention guidance approach for minimally invasive
VR surgery training, Proc. of Innovation in Medicine and Healthcare 2022 (Springer; Smart Innovation, Systems

and Technologies) pp.221-225 (2022.6).

X8 B E EF =ZRE HE EBRE EE =8 St BSHENVEICS TSI 22— avaRyk
DENREFE, BELYYI— 3V, vol.17, pp.77-84 (2022.3).

BB EE: SDGs [THELII =TI T - THAOBBEDEE, BNIRKFLE, F 19 &, pp.47-48
(2022.3).

== IE#, AR WA M2 ER, K £ £EBRYEAV A 2EEICH T 5RO EE 8
BB ATSRCE, vol.53, no.2, pp.430-436 (2022.3.4).

Tokihiko Akita, Haruya Kyutoku and Yusuke Akamine: Error Correction Method for Untrained Data to Estimate
Accurate Parking Vehicle Shape by Millimeter-Wave Radar with Deep Learning, International Journal of

Automotive Engineering, vol.13, no.2, pp.97-102 (2022.4.1).

MR IERh 5 B BMI ICEAT AERMME (SRR EZAWNV-HBRELREELORBGEDEREER),
B ITHKFHE, F 194, pp.25-31 (2022.3.25).

kK Kt S K0, g 5. SEA-ZILISZHOLEEANZ ALY O FEESEDSIREEAMRERIZE
[TAKBFEMBINEZFESIIVOBEGFRZE, $&EH vol.108, no.11, pp.835-845 (2022.11.3).

A £17 B f1Fx KA & Wik E5: oT #ERAL-AERGENELZE B TA-ODOEZTREHMD
RS, TE#E, vol.70, no.5, pp.30-35 (2022.9.20).

Hiroki Tadauchi, Yoshitaka Nagano, Shigeru Miyachi, Reo Kawaguchi, Tomotaka Ohshima, and Naoki Matsuo:
Development of a Force Sensor for a Neuroendovascular Intervention Support Robot, Journal of Robotics and

Mechatronics, vol.34, no.6 (2022.12)

Yashiyuki Kishimoto, Atsushi Hashizume, Yuta Imai, Masahiro Nakatochi, Shinichiro Yamada, Daisuke Ito, Ryota

Torii, Yoshitaka Nagano, Hideo Fujimoto, and Masahisa Katsuno: Quantitative evaluation of upper limb ataxia in



spinocerebellar ataxias, Annals of Clinical and Translational Neurology, vol.9, no.4, pp. 529-539 (2022.4)

Keizo Tominaga, Yanling Pei, Yuji Nishizawa and Goro Obinata: Model-based Analysis of Knee Joint Spasticity
Based on Pendulum Testing of the Lower Extremities and Independent Component Analysis, Advanced

Biomedical Engineering, vol.11 (2022) in press.

Akitomo Mori: The Analysis of Effectiveness for the Instruction of Reading Strategy (in EFL) based on Problem
Solving by Collaborative Discussion, The JACET Chubu Journal, vol.20, in press.

Tatekawa Takayuki and Tohru Tashiro: High—Precision Simulations for Collisional Self-Gravitating Systems

Incorporating Relativistic Effects, JGRG31, online (2022.10.26).

[4¥EF)
KE £, IF OEE, MR IRF Kk -, B FC DEIRRERTEE REILFRERROX
TL, REIARBREBOEMERZ SLUOERET—2MERTOS 5L, $56 2022-161368 (2022.10).

(255 - #aER]
Masahiro YAMATAKA, Shota ABE, Shuichi SAKAMOTO, Yéiti SUZUKI: Effects of body vibration generated by
audio—visual signal on perceived reality in multimodal content: Center for Nation—-Wide Cooperative Research on

ICT FY 2021 RIEC Annual Meeting on Cooperative Research Projects (2022.2.17).

MK BEE: DA —FELQRAR—VREZHIZAIS, XFHKE, 864 %, 5 105, pp.48-51 (2022.10.8).

RER =&, B+ —&, BEff W KEEOEGHEREH, SMIRKXKELE, 5 194, pp.49-52 (2022.3.25).

fefF Et: ONFBICHITOIEERFNITEESTHIOFZEHEICAITT, EMIHMKELE, 5 19 &,
pp.53-58 (2022.3.25).

[AEEHXK]
BHZED, ARBZ: BSERETIIVOZRERERICRETTSXITZIF1I—2D3HE (On/Off HilfHI<
KBEME), BAMBERSTEXE F 53 MPESFEMTRREER(2022.3).

TMBEK, ARBZ: TS5AI7HF1T—42ZAV-FAIREORAHH, BAREHFESIEXE F53E
FPHASEREMBEHRREES (2022.3).



WEEEE: 7/—FEBRIEICEAEEERF /R—ILTLA DB EHREE, 7/—FBRIERIRDH#EEL SRS & 37
B =RV T77LU R, (KEEFEE (2022.9.9).

2E 15th, HA By FEFEEEMERAWVCEMSGFTRFEAORRICAET A%E, BAEHES % 350
HE HFEES(CMD2022), no.22-30 (2022.11.16).

ZHHEA, FLEE FBBRENBELOENURETAFIVvIFUAOHE, BEARBESREFES B
53 ARAERFEENRERBER, FHEARIE, pp.63-64 (2022.3.4).

EEER: WA AL HBEIZRIFTEE, |LR2ITFEE 87 £4 (2020.3.16).

EERER: HARIEHOAEMFIE, £59E8 BRGEUKRTYHL (2020.5.20).

EEER: R CEBE~DHBEHAREANICKIHRILRED TEENYE, F 33 AFEEVERRBIRESWE
FRE (2020.9.21).

Zhou Qihang, BE &8 EERANBMERAV-EBEFZEOHAERERYBRE, SM4EE ER-EF-
EHRERFER BT IES KE, H5-7 (2022.8.30).

FHE #RE, LS IEZ: Ambisonics 3 EAXEZRAVV-E—FROBAESEIZOLVTO—#E, BAZTEYS
2022 EMEMRRRESHEEIRE, pp.389-390 (2022.9.14).

BH FA #2 EF, IUE EZ: VR BFERAAMVJEHOEMBEEASRBREICRITTEE, BER/N—F
YIL)TI)TA4FEE 27 BIEEXRKHIE, 3E1-1(2022.9.14).

HHHF BEF, 28 E) L5 EZ T £, BR KA BBEEOMEELHHYESEREE D ER
IR LUVREREICRIZTEE, ba—TUMU8T71—RAER 2022 £EKXE, (2022.9.1).

FIER K, A E—, WS EZ, 85K B—, TSR SREIVTUVICE T2 EERMELZRAVV -2
BIREFRBELANIREEDRST, AAZSERS 2022 EEFTMRRRSE TR CE, 2-4P-2 (2022.3).

FIER FK, W& EZL RAE B—, &K B—, 1715 REA: ERREIVTUVICETAREREIL NILIZE

E+RITTHRESLUVESERHHMEDRE, [EFHER, 121(362), EMM2021-89, pp.31-36 (2022.1.27).

MIFEEEXEMERERSR, 1-14 (2022.3.4).

2R B BF FA 2 BERE WS £ VR NyT U ORBEBENSRBEICRITTEE EF



FREEFEREXI SHNIEEXERRHRRS, 1-13 (2022.3.4).

SEEXREMERRKSE, 1-12 (2022.3.4).

WS EF: KERBICBTATEEENATRIEITHRTIRE2B# 7T U RO, R atigii KihEs
MERERFHKS (2022.7.25).

Nt -, B RS, B A% FO—U LS ANBEAD D ETLERFRORE, S—Fril
& 2022 (2022.12).

wH EERE, Mk RE, B K VR UNEVRRICRNTSZRBBREORRE, N\—FrLER 2022
(2022.12).

RE WHE Mk RE, B MF: 7A\OBROEHABENMREEOHOSAMARKICSILZE B
[IEREBFEFR- VAT LBMMEFERAREESRERRCAS LU (2022.12).

WA N4, FHFB ANth, Mk RE, Al NFHF: BEORZBRICE DT NVILESHHEEL AT LODBE,
2022 FERFESEF R VAT LEMAKSE (2022.9).

A& fN4E, HFE A1th, Mk RE, A F: —REBHLDT7YI IV A/ ILHHBE FEDOBRETEFRAK
FDORBAINERICKDIESHIERE S AT LOEE, & 28 ME Gt T RO L(SSN12022) (2022.6).

R BA H)I fFK M RE: BRERBSIULTERNODIT7YIavRE/IVIEROHEFEDE
i, T3 FE BEFFERABEFRIRBIM EXRMARERS (2022.3).

A+ 5 B MF: BEEEZEIIHFEICKARELADO—MEOER - UIMKRE, ¥/ 3 £E BEFF
RBEFRIREXE FXRMERRS (2022.3).

WiE Z04£, B fNE, Mk RE: FEAKHORZMIVERICEIDEHERATLDEE, SMIFEE &
FIRRBEFEIREXH EXMRERS (2022.3).

W, e £& B X Nk RS ZEHEEGREEE RV SRENATRTRARRBIRED
BE SHMIFE EFFREGERNBXI FXHARERE BFEXMARREREERE) (2022.3).

FT A, B &% BEETEEHEHICET2ABEORBRER S, 58 3 £FE EFFHREEF
SHEBXE FEMERKE (2022.3).



FR B—, Bl NF: LIYEEIIXRYOLEYRBERTEARET H/INEMBET NI ADIRE, §F13
FE BFFREGFERREXE FEMEXRRS (20223).

Bl % FHFROEBMNGRAELTFEZDOMRRLERE VR FHIIEADIGA, 2%EEEAKRII
EFHREEREE2021 EFEWMEBBRA 120 T74+—F 4] (2022.1).

ERE A BE EW /M EE FH NE 5K F LEF Hit BREART7AS—H VR ERERAIZH
[TANHELARIZEZ B8, HAl O URT™ L 2022, p.29 (2022.3).

B EE BK W BEEAZOEVNVIEEREICEZSFZEDRKRE, BAREIFS 2022 £5F2EK
£ 5-S144-3, pp.317-318 (2022.3).

B £E £F it BEIIETINAAIMEOZONHNEME~NSZSEE, QORT(IX - AhbOZHR
$E:E4 2022 in Sapporo, 2A1-HO1 (2022.6).

B SE MEZ BF B ORMIFCETAXERSRLETOSSLOME, 40 BEADR
INELSHBAS THE 4G2-06 (2022.9).

B £E FH & BK F LF B (U259 T47 TV MIEHADHFEL - ELE RIS T S
EFO#HE, BEARIMBFRE 39 AEEREREFHE, P2-037, pp.722-723 (2022.9).

Tomoe OZEKI, Syo—ma KAIHATSU, Hiroaki KATO, Akitomo MORI, Takehiro SATO: Comparison Between
Novice and Intermediate Students in Asynchronous Presentations Using a Virtual Classroom, Program of the

JSET Spring Conference 2022 (40th), OD-137, pp.567-568 (2022.9).

EBE &% 3 gt 515 EXEL: MEEEHCSEIREE AL SFM0a32 27— Y—ILEH
—/VN=NERYEYDZEFZERS— F 18EBARFEIZRFMERRNE (2022.10).

B £E 854 @ £F Bt 032245 —2a3 0RyMAS TITHBEXRBN TORIZE A FRIEE
CENRELM, £ 23 EEHABESFHFIEHER AT LATIL—a ERP98/ER (S12022) 3A2-B10 (2022.12).

Bl £E FH 1F 5K F LEH Hi 43 -AEKRICHTHEERESISEHT 2539747 IT—
TV FDEZRIEDEST, HCG Lo RIS L 2022 A-4-3 (2022.12).

BB £E FH NF 5K F LFH 545 430 -A8 R/ ITAEERZSIEHIT hI YT T—ILR
BEDORA, /\—F¥ILES 2022 B3-2 (2022.12).

IR RE, miE RS, B MF: BB LBEUSRBMICE T IHERERGERT —FDIREE, 2022



3

Erﬂﬂi

[ER BF-BHR-CATLEFAKE, EERE, pp. 408-411 (2022).

R IBE A £E ik RE B NF: RARRBREZEELLBEAZHEFZORE, §1
SHE %?'I‘aiﬁﬁ%%z: RBXMERARRERR %*ﬁ% p.27,(2022). (BFEHRKE)

M #E g RE ER B8 AOFEZREBTEDIF VI ZBRBOMEEME SRS, 71 3 &
E BEFFEHRAEFER REBXMERMERRR, FRE pp. 25-26 (2022).

18 1B MERRE: ZEAD CO,DTNERELEHEE S I2L—2DRE, SH3EE BFFEREREF
= RBXBEERRRERR, FRE p.24 (2022).

T B3 AW BX 8 B K £ BHERARAIRET N\ARERANV-ISEDFEEREER
THOEE BEIERMS 2022 FEFKXE (2022.5.25).

ME KE AR EX FE &0 SURL—FZAVEEEERBREEICETHRBFZE DHEERNIER
EitE, BPERMNR 2022 FHEFRKIFMARIFRE, 242 (2022.5.27).

AR BFE, A EX BE EN BNA BA: TILFE—FIIASERVNV-EBCHMHYETIZE L
WA FEDOBET, 5 25 DEGRORE - BRES U RD D LRXE, 1S2-64 (2022.7.27).

Al ER SITEBRHBEIRVIZEITANRBEICIGC-BEHASEIRICET HERRET, 5 25 BEEGROE
H-BEEES URT D LR EE, 1S2-87 (2022.7.27).

Jiahang Lu, Haruya Kyutoku, Keisuke Doman, Takahiro Komamizu, Yasutomo Kawanishi, Takatsugu Hirayama and
Ichiro Ide: A study on intra—modal constraint loss toward cross—modal recipe retrieval, HCG iRy L 2022,
A-3-1(2022.12.15).

K. Imai, N. Hirakoso, M. Nishio, T. Takada, K. Kitamura, J. Nakaya, Y. Murakami, M. Tokumitsu, M. Imai, K. Fukai:
Technology Demonstration CubeSat KOSEN-1 for Jupiter Radio Observations, Proc. of 33rd International
Symposium on Space Technology and Science, 2022-f-23 (2022.3.2).

M. Imai, K. Imai, N. Hirakoso, Y. Ito, T. Sugawara, S. Suzuki, M. Nishio, T. Takada, K. Kitamura, J. Nakaya, Y.
Murakami, M. Tokumitsu, M. Wakabayashi, KOSEN-1 Team: Jupiter's decametric radio common observation

campaign from KOSEN-1 and ground—based radio telescopes Japan Geoscience Union Meeting 2022 (2022.5.26).
M. Imai, M. Wakabayashi, K. Imai, M. Tokumitsu, J. Nakaya, Y. Murakami, N. Hirakoso, T. Takada, K. Shimada:

Enhancing KOSEN Education in Space Engineering through the Development of KOSEN-1 and KOSEN-2
CubeSats, The 15th International Symposium on Advances in Technology Education 2022 (2022.9.20).



=M O SF M EA BEA, A E SH —H Fi EA thE XE SH R JbA EKER
L =— BH 35 BFEAR—REE: EBRNFEAMERZEELE-EEAR—XT7HTI7 2021 RV
2ESEFHIVTAINDERRE, F 66 IFHEFRANESEES, 3C08 (2022.11.3).

ha i XE #FL 5@ A BW B R 6L SF B BN TR $H —H, dbH EBKER &
Lt F£2— JLYRR—KRETIARBUHELGF 21— HyrEEETILOMKLEEHERRICB TI2HEE
FH=EHI, 5 66 AFHFARIHESEESR, 3C11 (2022.11.3).

SH —H, Tt EA #BE EA &L =— thay F Ex B §F B b @KER 58 6,
EH B, KOSEN-1 F—L: SEEERMTEIISRE KOSEN-1 122UV TW@), & 66 BIFHHERATESE R
£ 3E14 (2022.11.3).

& Biah, T2t EA SH —H 8 F SH MX HLE =— & ES S8 AL BAER
KOSEN-2 F—/: BEEERMTRIIFE 2 S#IKOSEN-2 | DENE LRI EFHEIFRMETR(2), 5 66
EIFHEFRINESHESR, 4612 (2022.11.4).

KB 2 N ER, BE IEF A% C, B F(C: sKTODHU vyl T DI=6H D FPGA it
2022 EMBIEMATATEESERKE (2022.8).

Bl RE B E BE EH F# 508, #K I5%: CrestP-Sat 1 - AIRKLBIEIZLDTIOHILTIEA
5 Al (&), 5 66 MFHEFHMESHEES, 2C13 (2022.11.2).

EE 3+, @E ER|, A #17, IWT ZFth, KB A LED LBIEHASICKABER A BIEDRET, 5 66
BIFEHEFZRMESEES, P045 (2022.11.2).

JtA BEAER, B4 7R, HME KB BH Hh ME =— SF —H T4 EA BEER BX B A
IHERFELRBEITOTSLICE TS MEDREE -BENRIEICET HRTHRRG, % 66 BIFHMPRINE

&i#ES, 3C07 (2022.11.3).

FK HE, KFE BC, /IME @7, B 32, 4K f1FE £ %K h—AKR o BEHRORAREIZONT
D&Et, F 28 BIBAEREETIHESFM KRR, 2022 (2022.7.9).

Akitomo Mori: Instruction of Language Learning Strategy for Learners of English Based on Bottom Up Model, The
61st JACET International Convention, online (2022. 8. 5).

INR EE: Za—RAOTIE— TR EEAUUE YYD 2020 hioEZ D, NEEBREATATEELPE
FEREE 98 K& (EEAEE) (2022.5.28).



INK EE: ATATHEBE D8 —, NEELEBEATATEETPEIEE 98 KEVURDDLIATATED
I —MoEZAH] (2022.5.28).

INFR EZE: EIE 2020 A TATHABULELEEM, £ 21 AARIAKR—YESTIUA—FE 2022 SRS H L
IR 2020 NELVEL-HD 1 (2022.7.2).

=& BFF NF EIF MM EX AR BF BE €& BFX X §E 7 U sh—, kA

FF: RR 2020 KETLEHED DIV E—KRESH, F 21 AEARRAR-—VED VT —FR 2022
(2022.7.2).

IR&p =& B —8&, B o KREEAPERA—IL-HRILEO@ED}TRLI LSO DR, £EEEHE
BHMAZNE BBERFERIMTICE T SHERE|REE, vol.51, pp.17-20 (2022.10.31).

Bl By, f8 AF, SH B8R, X B2 BREXR T TOUIRET«AFETEAIIE ORI (R
BUREDADAEDMR), BERRAIFESHBIHAM I EEMRRRBESAERNE, pp.25-27
(2022.3).

B 1835, 8 AT, S0 &R, KB E2: BHXR T TOUIRET4AEE RIS O SENFEGD
HUIREDT4 DETREENT), BARDRTTHS 2022 FEMEMETRKEFTS, pp.145-148 (2022.10).
[ZDfth (ZE -3 —EE-EFREELE)]

FE FARER: RvhT—HDEREEHE 1 ~6, Tech Note, XLt 470X (2022,1.8).

Mg B HUOLEREMIEREFREEIRE T0O02 a0 vl T HIEEIRF (2022.10.28).

Bl 1% SRESERE MEON—FvILITI)T1LF MRON—FvIL)T7)T1DBELERISAIC
DVWTHERERR), —BBFFR (2022.11).

H)Il 1% HTRTRAOHE SERIHEHE VR FHII2L—20OWEFKE, LD O<UFE 2022 in B=A
(2022.6).

8 B R-ABESIMEE 457 MRZAEFEXRY O, [BUET—S0WICE SRR
(2022.11.15).

Fa F BEAR—ZFXy2 T 2022IlKOSEN-2 B2 K% CAD ODFa1—k)T7IL] (2022.9.2).

—100—



R R FRAFFEEARMRE L 4T -F 1 EEIF—TFa—THIMEYFELLS | —OhflE,
PhEMoZE PYFNZE—] (2022.3.25).

R IEAl JAXA B - B RERIMEDZR - SFPRITHP PF2EIANTIHELILDEE)
(2022.9.14).

FE ER: —MARAEADRBEASA /A= it ERBEME-F 24 A7 HTIVIFAMNIBEDEGEX 21—
THIPEESRRIZHAT B DA (2022.11.17).

I EX: EHETMTFEEEFE LU —<KZMEEIFT—>TCM [CREMNASTERMEIC DOV TERELLD]
(2022.1.27).

I BEE: EAHERHTEELEEZE A —<&KMEIF—>ICM BT AMIBFEH0 T4 —1(2022.6.2).

IR EX FERETERARSEEE L 2T EVIMELD T —D S HR1E1(2022.6.26).

INK EBZE: BRI ATIVTYTEBEATATI)TSO—%F5HA5 ! ] (2022.11.26).

e EF HRO—2)—USTEES 77140321 (2022.12.16).

BA 28, KRB R =HMERMAE (BRFZEE-TRXFEAM), EHETIIFELR (2022.8.21).

—101—



—102—



BRI TRER A #520% 4MI543 H 25

EREREBES FITE
ZER OREEE PRGEN BIE B LRER
Z B RHEIE REARE BN LRER S H By BRI R
I e IRERsERE T443-0047
AT SR B 7 PUSELT B 3 50-2

TEL :0533-68-1135
FAX :0533-68-0352
URL : https://www.aut.ac.jp/

FURL IR R » b 2 (BRREHEH) /T630-8126 Z5 R =45 9-18,/ TEL 050-3533-4132



