) JumE ks
U HOKKAIDO UNIVERSITY

Tokyo Tech 2023 4 A 26 H
W ERAEAERBEEAHETEN - REW TR

Graduate School of Agricultural and Life Sciences / Faculty of Agriculture , The University of Tokyo jt/ﬁﬁj( ?
HRAFRFREFE DR AR

HUAR K REAS
KYOTO UNIVERSITY

RS TFERFOMSICEY,
FInic<VWER FVERICORRBRFEZHARE

€:3=9

OffiiftH F v Er a v oy v 7 2 IEBEN 2 ORRICHE ST 28/ lw v -7
L A4 %F%,

OQuHHE L YHEMHEY a2 —vavilflagbes2L T, kv —TL4ICkD
HEE X NT Y v 7RO Y R

Ovialb—vavickh, Ay 2HEEOEBERET— FE2RA,

[BE=]

BOR TR BREE - th Bl TR 1R - BRI TR o KEGEBZ.  JbilEE KE Kb
REEMIFERE O h B KRB B KT REGEREAEMmBIETFE R O e — B 8%, &L
HRFE KEBEEAFeR} @ Sharma Vikas (v v~ - ¥ H R) ffFEEL D 7 v — 73,
Wi HEED 2> e, fMEANYEoas XY v 7R (HE2) % IEmEE
2> o IC, SRR CRHIT 2 BN 2 A3 2 C L ITII L 72, & O I HEiE >
lalb—vave, BHEHBRICK Y. FiEdiclRony v 7R oz Y2 R L 72,

AiFFE 7 — 713, HE T CEREZSZ8NIL vy —T L4 2R L. YEEE
vial—vaviflaibEir T, byvEuarZWEOMEREO YL, YV
KrnAANV—Ty MCGHET 2 FEZRE L 72, PFFETld, b vEoa s g2
CMPWTHRAET MR E, P vEoa IV T ey —TLAICXVE
MWL, Z20EE#TT 22T, 0.1 BLANICETOY v 7R 25 L7z, T Hic, b
7 E w3 AEEeE RS TiIREEER . AREREICEO(HAY s —va vk
MALGDLETHRIEL 8%, BohizY v 7 RoZ U HER s iz,

INFE COFREMEYOMBHRERS (HEE 3) oFEKCid. MEEBRZ v 72 iidE
WRRE R TTHONTE 2, ZORERIETIZ, 13850 OIAFREA CEIER A MY H L, 2
WiH Z1ER L. #ifE7n o bIicHhTHBRIC X VB2 R 2 08B H 570, FvERa
vOBH~OEHIZREECH 5 72,

AWFFEHRIC LY. PYEw 3 OXOBEREZHEE T 5 720 DIFMIEAN 4 21—
Ty v Z7x)xAYY (HEE 4) AlgEL o722 & T, 5k, BECEWICEEL T
b AL S WETRH + 7w o v R w2l 2 D IEMHE ICEIK TR 5 LHREEI LD,




WIE R IZ, A—7 v T 72 XY ¥ —F ) [ Scentific Reports| ~ 3 A 25 H (HAKf
) ey 74 vigEanrs,

L=

FlauF v ANZRDN YT Iy 72077 74 FREOYFITIE, EFRIY 7o fDRHf
e, BRICERA P 7w a it EmEL Tk Y., WOET D BRIl O 287 S E
DAL Twb, ZH LzER», RPECCIEE, EHEMABH N v ERa >
DEFEICERDPET > T3, £ OMFEICITIFENRS {FREI N TWw 5,

HEDO—oL LT, BRAPENICLY FyEoa B3Nk T THERKR] &wvdBHER
ZFon b, FURIIEEFEVICASHEAEL, NELMEZKT I 20A TR, FE
HEORERME T 25 ZR 3, —J7<, FEHFYER 22 OEEZRFIICKY 7
e Dot K2 OMEN R EEAFERT I2LELDH Y, £ 2 ClkERoFR4E
R R EEAHETDH 5,

g TOREFEY OMHERY: R 0 FEIK T ld. MREEREE %2 w72 R B & 23T
bNTE 7z, TOMEKRETIE, 1350 o EERBEA TR 2 X0 H L. WA 2 /EK
LT, #ER > bt slbRic X W EE2 RO 28R H 5, LarL, SEHMYER
I U IBAEINC IR 3 m LEICET 3720, fEkEIC X o THER MR % &k 3
2ZLiIWNEECH B, 2ol0, FRHA LY Er 3 ofROFHIS, MHERERKD
BRI T, MR, FRIC RS O % JERIENICE A 3~ 2 Bl s p i & ST & 72,

O FERR

HEFEFHORKEPZE L comfsec, PR & EiEiEo 2 KodKy I 21—
va vl L [ZEC 1], 20234 1 Hiclk, (R0 AREREZRR LT, &
MR 2B T 2 TN RENFERNICIOFZ S 3 Koty Ialb—vavEiifitdd
EbO-FEM D BFICH Y L 7= [SF 30k 2],

Z TR V-7, WETHCEM2GL@ NIy —T LA ZRFEL T P
MY I av—vavifiafabes T, FvEw o REOMERK, Ficy
VIRENAZAN—=Ty MCFHET 2 FiERREL L, CoFEoIrEGHABE LT,
e v Ew 3 okkic MEMS (Micro Electro-Mechanical Systems) & v #—7 1 4
EO AT, O TEICERCITR]R T 2 2 L cREXABBE (FGES) %4 X2 25
BixkfTo7z (K 1A), ZDRET— 255, by Ew I TOXRMEAWIEKDIED Y J5
ZHEEL (K 1B), 22268 BRL 72 6 Ml & oY v e, MR coRaR, %
DEEEH L7 (K 1C-E),

T2, BonvY v rRBoZUEERGAET 2720, ik oBEAEIREE 2 kD 3R
kA Efid 5 L & bIic, EbO-FEM I X 3EAREY I 21— 3 v &2{TWv, Wi
R L7z, CORR, BonY v rRKICEIE PHI S N ZBEEREEIT. KRB
Ck Vo nEERBHEE 2 CofERETIC—K Lk, Uik, FTEHEIC
KV oniy v FROZYNZREY I 2L -2 a VICKVEMTZ 2 LTI 7,



Young's modulus (MPa)

v P ARy FPBIREINTSz, FOFERIS T,
BT, MEEEEL D A2 b D &

F7- EbO-FEM ic X b, buEvav2Eic X > TR L ZRICERRDER T %+

LamgE i (142),

>

MEMS Sensor array

25

20

ABEL 72 6 GhEIZ, FEEAEAIRE)E— FIC
k2 S FicHn s bDICHITFLNE T

Tassel
300 180
250 [ 160 - ety
@ 10| S1-S2
200 | £ -
z > 20p
EaL S 1s0f 8 1w S2-S3
z v 1
o >
g 100 g 80
o £ 60 |
40
0 F - i
4 Cultivar.LG 20 ¢ Cultivar:LG
-50 . . . i i . : ; i :
1008 101 1012 1014 1016 1018 102 % o 100 150 200 250 200 350
Time (s) Frequency (Hz)
— = 120 1.2
C  m g ) g;_gg D (0.74) E
o 0.97) .
a ns
(0.74) 100 + X a (01-1958) 1.0 0.5, 029 (088) (076)
a:s (0.78) (0.47) — a_.af 5o (.") e B (0.82)
= ns L ‘v l ab’ (0.90) = YR a a (0.82) —*—
be be  (070) E 8 bo' = . ' =
. = - b= ;
= (0.6) bc g = s
a 560 =z 06
i a’ C 2 g
- b 4 S
(]
. b < 40 0.4
20 0.2
0 0.0
O D v @ A O & O & & A S D v e L A
& & B F S & F &L &
0T T <2 Q AN G SRy Q SN A S Q
Cultivar Cultivar Cultivar

1 HERRICHESIRE T — X DRHEXE & v 73,

(A) MEMS (Micro Electro-Mechanical Systems) € > % —7 L A OBEX,

(B) F7EADY (cv.LG2533) DXRMEEAMIKROERME () o8 (B). £k
BiiR (EHR) 3. VIE V2 OB TEDORRENELRD Z EZABEIRLTWS, 728k
Bh o, BASNZHERICIEOT I ERNBIELRHEZ LN bh D,
(C-BE) &RMBEICOWT VL, V2 hoffEI N YUK (C), MRETE (S1-S2) & e
E# (S2-S3) oiE®E (D). 20&EE (B), C-E DfEdFigfE*se (n=4) TH Y.
Tukey'sHSD #EIC L W IEETI AR ER Z T L7z, 1T p<0.05, p<0.01. p<0.001 T

BRBENRD LN,

400



A C F
|
|

X 2 EbO-FEM IC L 2IEREE— FAEMTICK WHE SNz, a6 & ((A) KD580. (B)
LG2533. (C) NS115, (D) Taranis. (E) Flec, (F) P9027) mEHEREHHE— K, HKED
BRRTIGAL NILAEL HIF/ BIFV X 708WEy ARy FThEEHTEIND,
B. CTIZEEEDHA, AL D, E, FTIRERBLIOTEICKY XKy FABEL TV,

Q&4 v ks b

AR T, PrvER I OXOBMERBEENE T 5 -0 OIFBIENA A 2V —T v b
7z 2AC Y IHMEAREL, FREOMEICOWT, X0 L oEiny % R T LEEIR
ZRiECE 3 a{LT 3 LI L7z, 2T XY, S, BRELENICEL T
dEIIC S WETRH b v w o v R Rl 2 O FEBIEICGEIK T X B L HIfF A NG, &
DLt ZrvEoRRZeRECEWNICHEKT 20050063, o ryED 2
DHFEICTF G532 L AfFE N 2,

@5 % D ER

AKIFFIC L > THRLNEZERER, f A3 LF, £4 XFEHI W, BECERIC
BRLCHEINIC WiEOFRICHK L ToNS LiffEI NG, SEOMETIE, —EHD
WFFEIC X VBRI NAWHEE Y 3 2L — 2 272, FOREESS &Y o V) PR EUE ~
2L —vavomEft - SEELzHEL Tw 5,

xz

L IO
AR, HARZEMIRES (JSPS) BHEMFFE S (No. 17J02383, 20K22599,
21K05537. 22K14964) X% Z T <fTbhi,



(&% 3C#k)
(1) 20214 7HI9IHf HILK=a2—2x
(https://www.titech.ac.jp/mews/2021/061344)
(2) 2023 4F 1 H 28 Hf}  Journal of Scientific Computing, Tomobe et al.
(https://link.springer.com/article/10.1007/s10915-023-02113-9)

[HEEERA]

(1) PR : RN s X ORAZ BT 2K chHY, c2TciibtyvEmavD
B TR L 722 & CHRAE L., BN Z El3 2 Kz iET,

(2) ¥R MEHOBHEEFEOLLTIE2RTMETHY, Moz bbb
DEERITEDO—>, 2T, P Ena s ELoEBLPT I 2R THL
%5,

(3) THEMRERS : flhicd WHEERE T2 2x 5T,

4 7z 72A4€v7 R oRBPEEZFHIT L,

(5) KRECAWE: K0S b, ko RT % BT 2 0% T,

(R g ]

fG#GEE © Scientific Reports

# X £ A4 vt Non-destructive high-throughput measurement of elastic-viscous properties of
maize using a novel ultra-micro sensor array and numerical validation

# # ' Taiken Nakashima , Haruka Tomobe*, Takumi Morigaki, MengfanYang, Hiroto
Yamaguchi, Yoichiro Kato, Wei Guo, Vikas Sharma, Harusato Kimura, Hitoshi Morikawa
HALEE

DOI : 10.1038/s41598-023-32130-5

[Fv&bsE]
RN LR BRI - AP0 LK - BREE LR B
KHER &

Email: tomobe.h.aa@m.titech.ac.jp
TEL: 080-4407-8624

(st LA 5]

LAl YN v T IN T

Email: media@jim.titech.ac.jp

TEL: 03-5734-2975 FAX: 03-5734-3661

AbHEE RS IR SR
TEL: 011-706-2610 FAX: 011-706-2092
Email: jp-press@general.hokudai.ac.jp


https://www.titech.ac.jp/news/2021/061344
https://link.springer.com/article/10.1007/s10915-023-02113-9

FORKRFEREBLR L EMBA R - R

HSHR RIS T — L A - ARG HE Y (ARG HE )
TEL: 03-5841-8179 FAX:03-5841-5028

E-mail : koho.a@gs.mail.u-tokyo.ac.jp

RHRRAF AN IR LR
TEL : 075-753-5729 FAX : 075-753-2094

E-mail : comms@mail2.adm.kyoto-u.ac.jp



