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Development of Automatic Measurement Technology for Smart

Factories in Food Manufacturing Industry

Toshimasa IIJIMA, Reo FUJISAWA, Shoichi KONDOU, Toshinori HONMA
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Abstract

The food manufacturing industry is one of the most important industries in the Hokkaido economy, but
1ts high reliance on manual labor in the manufacturing process has resulted in low productivity. The raw
materials used in the food manufacturing industry are mainly agricultural and marine products, which
are not uniform in shape and quality, so automated inspection systems have not been widely adopted. In
addition, all food-related companies are required to follow HACCP for sanitation management, which
requires continuous monitoring and recording of manufacturing processes. In order to promote smart
factories in the food manufacturing industry, we have developed a measurement and analysis method that
enables counting and quality inspection of raw materials based on image and spectral information, and
have acquired the basic technology to automate inspection and control operations.

KEY-WORDS : Smart factories, Appearance Inspection, Foreign material detection, HACCP
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Development of Japanese Search Systems using Al-based Semantic
Similarity

Keiki ZEN, Shouichi KONDOU, Takeshi HORI

w8

vz TR Y i EDERKEZR (Information Retrieval) ¥ 2 5 4 TlE, 7+ 2 b OB EE DM
(Semantic Textual Similarity, STS) ZIF L < #¥ikd 5 Z EWHEHMHEREDO—D L &N TV 5B, T4FE, DX
ST F A DEWRISHUE Z S E ISR T 2R s h, Rz v Vv B E~NOEHMED ShTn
By LML, HEATLE LTHEDRED SN TWE O HAREEZTRE LiEREMZDE L, BN/ MM
PHGKRICBI AIEH IS DIRWITH 5, T TR TIE, HABCIRB S NIz T F 2~ OEKRFFED
FEIZ b EDWRZ M OIEAICHIT T, AHSNTOWAEHAE T -y N A L 7o 5 E s Bk s e
EFNVERIE LI, OB TAEFTVEMH LY Y FUVBHREY R 7 L E2BF L, MR & OULHE £ SR
Lo ZTORE, AN TOAMOBERIHEUE T F VI SOREEREEZE L TVE & & bic, fEEER7S
PCItB VTR MBELEE A2 A L TW5 T & 2R L o,

F—0—F AL HASHELH, SROBEDE, BAGE, HRRRy 2T 4

Abstract

In information retrieval systems such as web search engines, one of the technical challenges is
correctly recognizing semantic textual similarity (STS). In recent years, technology has been developed to
calculate high—-quality semantic textual similarity, and its use in search engines and other applications is
progressing. However, as research is focused on English, there are few examples of its use in Japanese, and
1ts use by small and medium-sized enterprises and local governments in Hokkaido is still in the future.
Therefore, in this study, we developed a high-quality semantic similarity model using publicly available
Japanese datasets, aiming to utilize search technology based on Japanese semantic textual similarity.
We also developed a simple search system using this model and evaluated its search performance and
processing speed. As a result, we confirmed that 1t has higher search performance than other publicly
available semantic similarity models, and has sufficient processing speed on a standard PC.

KEY-WORDS : AI, NLP, semantic similarity, Japanese, information retrieval systems
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Development of Field Robot for Greenhouse Cultivation Aimed
at Autonomy by Al

Takafumi URAIKE, Koichi IMAOKA, Soki ITOU, Keiki ZEN, Shin'yva OKAZAKI,
Ryo SANO*, Hiroaki SUZUKI**
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Abstract

In order to deal with the problem of labor shortage in agriculture, mechanization and automation of
various work are progressing. However, in greenhouse cultivation of vegetables and fruits, operations such
as pruning and harvesting are still performed manually. It's hard work in a harsh environment. In this
research, we developed a field robot to reduce manual work in greenhouse cultivation. The target work was
management work (removal of unnecessary leaves and runners) in strawberry cultivation. In the future,
the realization of robots capable of fully autonomous work will be required. In this research, we developed
a remote control robot and tried to establish the basic technology.

The robot consists of two 6-DOF robotic arms mounted on a 4-wheel drive, 4-wheel independent steering
mobile cart. The operator can remotely control the arm and cart while checking the image of the stereo
camera mounted on the robot by the 3D display. We also tried to build an Al for recognizing unnecessary
leaves and runners, which are necessary for autonomous robot. We found that by selecting and learning
an appropriate model, it 1s possible to build recognition Al and improve recognition accuracy. When the
developed robot was actually operated, it was confirmed that even an inexperienced persons could perform
a series of tasks in a relatively short trial period.

KEY-WORDS : Greenhouse Cultivation, Manual Work, Robots, Al
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Development of Video Plethysmography Measurement Technology
for Monitoring Service

Iwao IZUMI, Yuta KAWASAKI, Daisuke MAEDA,
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Abstract

With the development of ICT, the use of vital signs in monitoring service is progressing. Video
plethysmography measurement using camera devices 1s expected as a technology that can monitor the
pulse rate in non-contact, but the problem is that the measurement error become large during body
movement. As a countermeasure, several methods have been proposed for separating and removing the
component of body movement from the signal, but there are problems in signal discrimination after
separating and conditions for application.

In this research, we developed a video plethysmography measurement technology by differential
process using luminance waveforms obtained from the RGB camera, that solves the problem of existing
countermeasure technology against body movement. In addition, we measured video plethysmography in
an environment assuming monitoring service, and confirmed that our method can measure the pulse rate

more accurately than the independent component analysis.

KEY-WORDS : Monitoring service, Camera, Non-contact, Video plethysmography, Pulse rate
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Evaluating Fiber Structures and Gas Permeabilities of Cellulose
Nanofibers
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Abstract

Cellulose nanofiber (CNF) 1s an ultrafine natural fiber composed of cellulose. It is produced from plants
or bacteria and is known to have superior gas permeability to general purpose plastics. On the other
hand, CNFs are produced from a wide variety of raw materials and fabrication methods, which varies
the fiber thickness, length, and also the properties. In this study, the fiber structures of CNFs made
from different raw materials and preparation methods were statistically compared from microscopic
images. Then, the structure of CNF with higher performance was analyzed by actually evaluating gas
and moisture permeability. The tests on four types of CNFs regarding fiber structure, gas permeability,
and freshness retention of fruits suggested that the fiber diameter of CNFs contributes to the gas barrier
property and the degree of substitution of hydrophilic groups on the CNF surface contributes to the
moisture permeability. In addition, freshness retention tests on fruits and vegetables showed that CNFs
with relatively low gas barrier properties were effective for melons, which have a fast respiration rate, and
CNFs with high gas barrier properties showed a remarkable freshness retention effect for bananas, which

have a low respiration rate.

KEY-WORDS : Cellulose nanofiber, Structure analysis, Gas barrier property, Freshness retention

HEY L PR B gE
Y L BRI RO oD DA A = 2% 3 — T 1 v 7 I OFHT



JLigE AR A BT TR TS No322

1. FC®HIC

75 AF v 7 BB TR bIESHHIhTVwEH
Mcdbo, FEIRFICABEY)ZREELIEIC X > THRASEREEE
EHIEEIT, TOTEMLORT I RTF v 7 OEZ RSB
Loo2dH b, HRIZBWTHIMFEICKESNL [75 2
F v o GIRIGERENS | T 020220 I fif TS e 775 2 F v
7 EIEIREREAETS | (SRR T, Atk 7 5 A F w7 D
R & 75 5 RARFZEM OBERBEMAITiTOR TP, &
Db, MK E CEBBILRFED SHEIC X - THET 5
oo — ZFIHIER O RARED T & L TRRDMAERES
LTW3Y, SoiThiimoBonzg SV 7%+ ) 20—
KECRT 2L THEONE LB —2F ) T 7 A N—
(CNF) [ BEbITIsRE, BLE N, AR icEn 2 min
BIEBRRIEME LT 52 F v 2 o0 H 2 WIdESL
NEHSN TV B, EEEICCNFZEH L2815 6 Bicilg
ftahcsh, BEXEPMCHWAIELE. i5ed 5 [STARCEL®]
WFCNFZEMBIEICHD CAKEGT S AF v 7 XLy b
LT, BB OMEEEL LR L, BElirFEBT 5
TENHREE 1 50 F7z, HABHRMARGES 2 [+ L
Y ETC] BCNFOKN K TH 0, IKPDCNFHE DI A&
WK & 9 RIS B 2R 9 & S RS DKL
AlE LTFEMLsT0 3B,

i & 51T, CNFORSRIIVEE 2RI L 7o MBS 13
RE LT THEHERR SR R 2 BRI L 72 & oK
TH5HM, CNFIZIEINS EEGFENTHZN) THIZBWVLT
bOMRT 5 AF v 7 ERBEBREEEF> I EDHMONT
W3, —fEiic, WHZ92F v 2 ELTELHHEN S
EYIFLUyDPRY 7oL viZEAREBRT L HE AR
oY, THNREKED TOEMERRT 2 @0 FOERICEA
TEL1DTHb, —HCNFEKT 2o — 20T
ook EE 2B L, HTHNRUSTRRTHmITEK
FREGETERT 2700, @OisEREEF - e EMEm 5,
DzDICCNFTIERL L 72 7 4 W A ZE WA 2N ) 75 H

o P, AXOBHEPTF L viiEmVEZELEFOH
BWNE 7 4 Vb TEMET 2 2 & TREIEIRZITA B0, Th
ACNFTE XA 5T E T EOEE R EREE LT
5 EFETE Y,

Z T TAWFR T RIFER LSS Sk 0 s A 4 OCNFIC
LT, BAMEBTImG I X B RGN, CNFZ2 7 « v &dRiC
BE L 7 BED 7 R @t R E D i E S O FF W) D B I B A
L 7cBRICHEBLT 2 AR R 2 B L TITH T &Itk
CNFO ik & 7 28 ) 7R OREEREH 2 — 7 « v 7%l
ELConREr A A L 7,

2. RBRAE

2.1 HEK

MERIAE LTI 2CNFRILER v e — 2, v
=24 /7)) Ry, YEEEeve -2, FEiEF 2L
00— 20 AFEHTH B, 2,2,6,6-F b5 AFLERY VU]~
4% v (TEMPO) % Befbfilul & 3 2 R 5k (TEMPO
fRfbid) 1Tk 0 7 A fidk U oAb gl e v o — 210, 5B
— T EEBEREEICNF (LA 27 ) 2% 1-2SX  2wt%/K B
) EREKTIWIRCHR L IO BHH L7z, e —2
>/ 7025V, BHMOXERESEICHIERKL 2 5 7
bSOV 7 AR IR SRR F M U v AOKIEK IS K D ER{L L
IwWt%D K BRI FHEL L 7210, WPk v o — 213,
2 ¥/ <= v vHICNF (BiNFi-s BMa-100 10wt%7K 43 80&)
HFEBIIK CIWtUIC TR L e D B Uz R+ / o —
Z FHEBET.MEICNE (Fibnano 1wt% /KA EK) %< D %
FEHML 7,

2.2 EEMEREIE
CNFOBIEICIEE Y v — 78IS (WHTZA~A1 7279
4 = v 2% ~tracell, NanoNavill LI FSPM&FRd %)
ZHH L 70, BEEHICEDEMH~A 78k vF L= (WH
VNAF YA Ty REL SI-DF3P2) A L 7. alkA
BlLE LT, SHCNFlwtl/KHUK & ZH K T1 ppmic M
SR IREIT X0 e RS ¥, &R DCNFSY
B 50pL A ~ = BHIE # O 15mm X 15mm X 0.15mm® < 4 7
FWRFETH L, BRT ORI E o bBIEICH W,

2.3 EREENT

SPMEIZ T 5 17 R 13 BEHR 0 Sk IS TABE & 1L 7ok
HEE R @M 7 b (FiberApp) THEHTZ 4T - 7219 iR
DFENTICIEE 1 TR L o o ik 2 SPME & 2 & 5&5H L,
15 5 N lHER 5 & BRI A AR IS COME L 7oo kHE
R D IRHTIC IESPME & O MR O B R 2 HFil L, SHEFE
D3V k5N EERD O OMHES S ITHRE L, MRS
e Ltco L v o — AR OFEEF / £ bo — 2 E0F
RO, rvo—2F 7 2 ) 250 YRR tE Lo —
ZASKBOER AR T O L 72

2.4 HRINY 7HEMR

BFECNFONA A <27 4V AEEEIT 5725, CNFK
O % R IR TOAWLBIT R L 72 D 550°C < 1 RefE Lk
FHE L 7o T OBBIIEREE I X PHEL, 150mmE oD
TIAF v I Ve — VICOEKIS0mLER LA, 50Co
=7 v T HERZEE L 7o i, v+ — L 6CNF7 4
WaZRB L, MATVATEME7 «+ Va% 57T L RT
HIETNAARRAT 4L E LTz,



*®1 &S5 ULIiET—4
iR AR
BE ., BE ., G6f
1REF -k 1REF AL £?
um ;N pm pixel pm
L[ A=ad: i
BLO—2 5x5 | 603 | 5x5 | 5504 28
)O0—X
FI5UREL 5x5 158 | 5x5 | 2643 13
NERFRH
ELO—= 90x90 ! 288 | 5x5 | 7122 36
FET/
Lo—2 90x90 | 203 | 5x5 603 12

d1pixel DBEK (um) x E& %

K7 4 VAAED A 2B BB 42 W TJIS K
7126-1 (AT 22FICERH2COLEMN N CTHIE AT -
too FIBEERERIIS Z 0208 (v 7)) ohty, Ei
20°C, FIHEBEEI0% DT THIE L 7o MR D Fabt &
LT, HRVoEZEME L TIHNICERSh TS 752
F v T4 VATHBSTERAEY) 7Ly (OPP) 7«
Vo (BEJE20pm) &R L7,

2.5 FERYOHERFRER

AL LTHHLAERME A 0y ENFFTH 5,
0. 4wtz T L 7o SRECNF/K Ay B 1L RiiE Al & L <
S0pLoF ) A+ F L (@0 YIVES YT IA LT —
FELT7A VAT T = LA VRED R L 20 b,

JLHREL R A BT LRSS No322

HRYREAD 3 =7 4 v 7HIE LTHEA L BIEZMER
La—7 ¢ v JHEHRYREANEBAG L, Poksgio
BIEE L O RVIEE TERRE Lo X1 Ik ARERD
DO & REEZIRS . B OFHEIZ > LT RABBIERE L UE
HEZTT - 7,

30 100

20
.

. S A 60
> 5 e S
O 15 g Pty N X
’ { 40
10
420
51 Temp °C +eeeeeees Hum %
0 . - 0
0 5 10 15
day
K1 SEXREARPORZEHES

3. MRLER

3.1 CNFOHEEEMRAT

KHECNFOSPMERE T & 2 @At (%, MHEE 70« JiE
BEofiaR 2 1R d, MitEE bR OB KD, Mk
DRSS EESEHEMEIC L > TRE L B Y Bk & SIE I
IGUCEREMEE L2 ENHAShEN >, T2, &
FECNF D e 07 (3O i IS WA 25 B 2 0k L
— 5 THHER TR 3L 2 v o — 2 EREE S/ Lo —

{tE2@EEELA—R

(

SPM{&

trn—RF/IURENL

YEEEeLO—2X EBS/tEr0—2x

200 80
P " o
8150 Feo H
= = -
‘ % 100 Bao 5
R | s >
o 2 _g
ﬁ*ﬁ 5 50 gzn E
= E H
0 0 J
00 05 10 15 0.0 05 10 15 0.0 15 3.0 a5 0 10 20 30
Contour length [um] Contour length [um] Contour length [um] Contour length [um]
500 300 700

Z i 600 80
€ 400 £ -"é‘ 2

] g 200 g 500 2 60
2 300 a 2 00 2
37354 o ° S 5

HEHEE g 200 g g 300 5 40
= < 100 g

o | = : £ 0 g
2% z Z 100 2

0 0 o o

01234567 8 910 o 3 5 8 10 13 15 0 s 10 15 20 25 30 6 5 10 15 2 25 30
Diameter [nm] Diameter [nm] Diameter [nm] Diameter [nm]

2 CNF @ SPM Eitg L BiERITIER
735 7HOMIREESHROIMEERERT



JLigE AR A BT TR TS No322

2 UCIRIERASE, v —2F 7 7 ) 2 4L & Wi
it oo — 22kt U@ BUEREA O & 5 2058 %
EoTWVB T ENIRE S NI, MEHEREIC & - THHERR O Al
MIERS T & 2 WIHHUER S c a0 5 HKIEE» TR
TS, MRS BE T AN L TV EER B, Th
ZNON S BIER M & 2 WIZIER S O/ N TEET
ERIL, A CEaE, B FEAEE R LY,

_ 1 (logZL-p)’
j(L)A—JEEOL exp{- 7 } @D)
L::4325f419527 @)
b XLif(Li)

1 (H-u)? (logH-p1)"
SH=pexpl- L) or —prepl- U Sy (3)

H,=pu (4)

(D) XK ) NTBOWTLIIHEE, HEEHER, o3
DEICHEG T B35 4 =%, w3 EES 235 %2 -4
Thbd, (2) XL BESIMEFEEMHETH D, HiEY
MER & 13500, REYHICES L2 L E—HE o sz
kLR AETh B, — 4, (D) oEBh, MHERIC
XL TR HACEE & L TOREME R 2R L, Vb X
D FHE S NI B FECNF O S 5 L e O I X H, %
F21TRT, B2 5, &b HI/NS OO RIALFR 1 v
O—2ThV, 39InmTH - 7o, T ALIIHEY O FMAaEE D FERK
TRAHMSERTH I LB -2 3287 4 7 ) LD3nmITiT
WETH 2, —HTHREDLZHATACNFRIERS / £
O—2THY, 16pmTH » 7o, FES / o — 293D
CNF& v FffifjicEViifiE s B L cwas 0, vy
S O fiflk L C/F & 1 A BCNFITs LT, BEHOMEIT &L -
TES N, S HHOUIMMIET S5 50WicdhThH b EEZ 5,

X 3 1 13 A FECNT O i KSPMIEi % & fkHEE 5 B I SEAT I

R 2 KiECNF OFHfMER L & TR H,

L o H, Oy
um - nm -
R 270 g
fLer 0.53 073 3.9 1.1
=
ta—2 Y
s muzay 03 041 60 0.42
VIR 1.7 0.58 12 0.68?
+)Aa—X
BT/ 16 0.77 9.7 3.1
)Aa—X
A O—RF/ YR LN EDEEEEILO—D oy
[IRMERIFAE LTEHLTWS

Yl L 72 D W A 7k LT\ B AL v B — 2 (31
B — R E A LTV A T EMbhr b, TNIEK2IC
BOWCTbEKLICEBY, HYIPFO > LE—23 707 4
7 OVHRLIC TR S T B, o -2 370
7 4 7 ) VORGSR U iR E o T B D TH
b —F, VRt Vo — 2L wra—2F ) 7 )R I
F—AR oot bikh Bl EA LB, $aDL
HHEA A > TOB T EARL TV D, Ok il
DBHFER DM O KIS OB N> TWE EEZ B, FlEF /
Lo — 2R THERET SR DN, —AKO#kHEFI12400nm ~
500nmfulbg o R sz H L Twbd & Th B, CNF
KBWVWTIOLS BEHMEHHT 2HEFBERES AL
», THRFEREF 2 Ve — 2 DREHEASITIALT A1 R 7S
MRS 2 - Th 0, IR LNS T &tk > THABINR
HRicm2cbThbEEZ L (K4),

N

é

Height profile [nm]

}

Height profile [nm]

o N & o 9w

0 100 200 300 400 500 600 700
Contour length [nm]

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Contour length fnm]

200 400 600 80 1000 1200 1400 1600
Contour length [nm]

K3 CNF @ SPM E{gLEHRARICETREER (Dt
SRt —2, @EIO—XF/IURGIL, O
ER#HtIo—X, @ORESF/ EIOD—R), BEEFOD
AR ER I AR OREHERTE S XTIE LTINS

HKEES /O —2R

M

=

N _EIR

K4 HEBES/ EILO—O7AHWERLETOEZFAA—D



LB TAR ST IERE LRSI No322

(@2 e B 8 2AA—RF/7YRZL

YIEfRSe L O— X B+ /ro—=x

E5 NAFTRT 4L (O 65mm) DOHNEEE
ZIVO—RF /U RZIVIIEINBEIED 2O AR EICEEL TS

3.2 NAFTRT 4 IVLDH RN 7R

BRECNED S/EBLL 72854 A< R 7 4 VA DA BEE%
5ICRT e /S AT AT 4 VA DEAIF40pm ~T0pum T
bY, BPH~FBEHONRTH > 1co BT 4 VLADH R5F
WREER 3 ICRT, (LF@EHE Vo —2TRVWT DN R
FICBVWT b H 2B ERED2em® ecm / (m? 24h atom) LU
FTTHo, BOHRN)THEEFLTOVEZ ENDH - 1,
— IR E R D/ NS Wk v —2F 2 7 ) R VTIRA
ZEBRES SfEEZEGL B >TVED, Thidtire—2
F /70 R YV OFHEREDSIER TR O 72 D IS HEHEE L 0 #% A
HUNEID SOV T 4 VAL 5t LD, HIER
ICHUNSEEMSE C D AR DRH (7 ez ) —7) BEEd -
R EDERTH B EER D, 1, VBV o — 2%
UFEF /2o — X TRAZBBBREAIEVEES > TE
D, PRSIV ENSDL, vV —RF 7 RS
NaERCCNFIZH L TRED VB ES0w AT 2] 7
PAEFHIGT 2 ENMERTE I, RENA AR 7 4 VAD
BEREICOVWTHE IR, o —2 3k ST
THy, "MAFv27 4 vsFIEFTEHOVEBEEGTLTL
B, E0b I EEE v — 2D F w27 4 VAR
XbEWBRETH Y, FEF / wrvo— 2, VEREE v
o—2, £lo—2F+ /7 ) ZINVOIETHEREZEL -
TW3, vIVva =2+ /7 ) ZRIIVDINAF AT 4 VLD
ROEOVEEE LS > coRENIED 72D a — 25/
702 I NDHRAHEICEE LT Wi, ARG
M - tcEBEZL D, BT 4 VADFHNDR <Y +VE
K6IZRde KEDPEONEEIITHKENAATRT 4 VA
BE—oro =2 oflEn T2, (EEFERICEL
THHERAIC A VR F VVEEZER LTV 5, FlZIELFH
MV e — 2 Ci1E1600cm iz 7 v R VEREICHKR T 5
VAR ZVEEA OMFFIREI E — 7 WRE STV 3, &
va—2F /71025, FEF/ wro—2BILTHIE
BRicBlill s h 2 pMLEif £ v o — 2 EHRTIERIThE L
TENDbP D, YL — 2T A LR F v ILEITH
kT b -7 @GEllaNT, BUKEOBESOCNF & It

NRCEWT EDNDN L, UFEDERN G NSA AR T 4 VA
DB T HEREE X » GCNFAEE T 5 BIKE O %8 A
BIGLTWAEEZ B,

%3 BECNFOARBBREP LEEEP

P 7
2 g 100 pm
cm® cm / (n? 24h atom) ? 24n)
N, 0, (0, CoHs H,0
OPP 7 « JL s 3.7 1.6 17.0 5.0 1
(=2l 404
La—2 1.7 2.0 1.9 1.7 1293
/)LO0—X
8.6 6.5 11.3  10.2 794
F/9)RAIL
VIR 3.9 2.8 2.5 2.9 1096
+)O0—X
BT/ 2.4 3.0 3.0 2.3 1182
)LOo—X

1404 1314

1335

adh

| DRI A—2

| @ pERELLO—2

@ F@F/Lrn—2z

IR

Transmittance [%]

SRS
A~

—COONa

1430, 1371

2000 1800 1600 1400 1200
Wave number [cm 1]

K6 NAFTRT 4 IVLADFADIHEZRRY bV

R S#RIET 4 WARICEENDIDIVRFVILEDE—D
(1600cm™) %#Rd



JLigE AR A BT TR TS No322

3.3 ERYREANDERICLIHEREDE

Pl Fo#ERD SCNFIdE WA A XY 70 &SR E b,
HEAERE S D EHER R O BRI X > TH 23 7 & B
WEAT B LR TE I, £ 2T, ThOHCNFRHED
WEAEH L IGHER & L THRY R ~CNF %874 L
TIPS 2 BERL R RRASR 21T - 7o CTHUIECNF FED 47 R
NYTHITKY, =F LV ROBED L REEAYHET S &
DU TEB70DTH B, 4o ITxt L CREEMRR A%
1o e BRONBIZALERK TIRT . 2 v viFREOTTHIE
WACPEE S L <, (R N TIRIFFNFEE, EiE N Tiausn
AR LT Wv, CNFE2a—F ¢ v 27 LT Wil
X (KT Control) TREBICEKANIEE Y, K 1EMT
FH ORI O EE OB FAEL 2o —/ TCNFA 2 —
74 v LB TRV EN S 1 BRI E O R
NEHON, -7 1 715 LORBRIX & 6% OB HCREE
FAET 2 ETICH 2 BERAE LI, TR/ £ vo—2
AL B TR bOSVHERFDRE2ED LN T
&, 2HBBONBICBVTHEKRT S &8, HuWE
LTV, X8 oEEAOHEB ICB W T bHEES /
oo — 228 LR BRX i b ERE LAV D IS, 2K
I & BKGDIDZE VT WS ENTERS NI, DRk
Hip o4 o v OfEREERRICBVLT, S 2o —2
P bEVWHEERESREGE LT, CNFAEAHLTL
BOVEERIX & 0 1 HEMP LHEERFFTE 5 2 LR TS
726
NFFIZBOTHEBEDORERETT - 7B SMRZA L Z X 9
WCRT e NFF BER FTHERT 2 LI LKA L, B
WEHOBE (va—2Ky ) 2ELD, THUBREEK
NEEDD T ETHREMCEBERT 2 EBbo b, CNF
ZEMALTCOBOVHEBX TR 3 ~4APTTCyal—2 Ry
PEFRESE, 2BEMRICERRERON TENEIEBL
7o CNFZEM L 2K TRt Vo — 2 TR b
EEOEENELS, 2 BH%RIcBVTSBE®R L 2ETG
S5EIEETH - 1o, K10 ERAEITK U Tl b3 i+ v
0 — 2 TRONSHEREITS - 120 LLEOFEEREMP S,
FFIEBLTHBEROETE L AREESE L LM TE
BT END o, A0y ENFF TR ICRE S
CNFAEES 572 2 B L Tld, BEOMFWEENAZES L
TWEEER D, FFREEDORE WA v i LT A AN
) FHED S LR L O — 2 AR L7, R A
HILG &3 DI fEE I & BB R Lic & EZ B,

Control

422
trAa—x

ro—2x
F/OUVRENL

YD IR R
ro—2X

BT/
ro—2

K7 CNFEZEHLIXOvD 14 BROBEERFHBER

Control I3 50ppm D REEMF &7 LR EBKkE=ZH
LE-RBRTHE, WSHIIEHREECTWSERERT

10

8 Control

- - OfeFEdern—2
R e @enn—-2+/779240
g " - @ YRR L O0— 2
= — —@HEF/ELO-Z
= et
8o 4 e
g ...~-:;'%'::'/’/ -
ey
SEE
0

storage period [day]

8 A oVo#HERFHRICEIIFEHAEPOEERD
EHR
A2 bO—ITRRENS 11 BUETRITOREHE
Colcfcdh, EENRFITHELLTHS



ME | LERF# | 28E%

Control

(42330
iAa—X

+rA—X
F/0VRZNL

IR

N
B o data

R/
rA—XR

B9 CNF Z%&f Lo/ OBERFHBER

3 bO—JbIld 50ppm DR EEMEIZ R L -EEKkE
ZHLIEBRRTH S,

25
Control
- - OfeEfEEern—2
20 | e @trR=2F/oYRZNL
N QYERHLIO—R -
X — —@&@F/ ern—2 T
- 15 ol
2 O
8 ///,./
= ///’.f'
o0 10 | e
o el
2 el
A
rd
5 Z .
/.
./‘
0

0 2 4 6 g8 10 12 14
storage period [day]

R0 ~FF ORERBRRICH SERANEOEER
DTS

JLHgET AR O BT TR TR No322

4. BEHYIC

AWFFAER TIE, CNFORSERITE A AN ) THEWS
CNFOB L WHEIcHH L, Tl & o i & ikt
BAFFICITS 2 ENTE I, ITHAIFRORIETH 5,

« CNF @ SPM B% L WG IEITIc X D, 4 FED CNF okt

U CHEHER & bR 2/ tiicibind 2 C &nc & i,

«CNF D OB Lo/ 4 4~ R 7 4 IV ATH RBBGRE

LUOBEREAZEST B EIckD, 4ONA 4 <2
T4 WLDHAN) THOEWEWEICT S ENTE
726

*CNF O A 230 7HEIGHA L, HERVEEANDOELRIC
& B ERERZ TV, CNF 25BN L CiERE
R AR AT A EEAO M LT, F12, 2
Tl O R TR FRERBR 1TV, SRV oI X -
Tl 7z CNF OffEm i 5 2 E 2SI Ui

AW IZCNF DR L Wi G OREIC B HR 5 b0 T
HY, CNFOET 24285 73 AR, ERHERE EE
PRENERENZ DI bEATE 2 AL NS 5, 5] &
it XCNFO @i A My, FEHEER > TV,

SE

1) ekt A&, iy & 2 =k R ) < —
PHBH#&LE L OBIFE, AV T 468 97(2), pp.67-T4,
(2019)

2) i sE A RO WT, #ooEEE, 1651315,
pp.13-25, (1962)

D NEBEZ "M A=K 2 =L L TORY AW
HHAEL L, 61(5), PP.94-103, (2003)

4) JRHEA SR T S 2Ty 7wl L
LA TR ETSAF v, SMBCw X VA Vb
+, pp.24-25, (2019)

5) HiJllE— @ (RRF) o — 2B N4 <R EZDOHEY)
FIH, AP - &k 18, pp.12-33, (1983)

6) HUHFEHI > 2 vvo — 2 OWFFERZEEENN], H B,
T4% 3 5, pp.88-98, (2020)

7)) AASEEWHP, v o —2F/ 7 7 45— (CNF) :
cellenpia, https://www.nipponpapergroup.com/
products/cnf/

8) Rokhani HASBULLA, Gardjito, et al.: Gas Permeability
Characteristics of Plastic Films for Packaging of Fresh
Produce. E3}i7%, 31(2), pp.79-86, (2000)

9) Shiroshi Matsuki, Hidenari Kayano, et al.: Nanocellulose
Production via One-Pot Formation of C2 and C3
Carboxylate Groups Using Highly Concentrated NaClO
Aqueous Solution, ACS Sustainable Chem. Eng., 8(48),



JLigE AR A BT TR TS No322

10)

1D

12)

13)

14)

pp.17800-17806, (2020)

Luana Amoroso, Kevin J. De France, et al.: Sustainable
Cellulose Nanofiber Films from Carrot Pomace as
Sprayable Coatings for Food Packaging Applications,
ACS Sustain Chem Eng., 10(1), pp.342-352, (2022).
Hajar Faraj, Nadege Follain, et al.: Gas barrier properties
of polylactide/cellulose nanocrystals nanocomposites.
Polymer Testing, 113, 107683, (2022).

Ivan Usov, Raffaele Mezzenga.: FiberApp: An Open—
Source Software for Tracking and Analyzing Polymers,
Filaments, Biomacromolecules, and Fibrous Objects,
Macromolecules, 48(5), pp.1269-1280, (2015)

Ivan Usov, Gustav Nysrom, et al.: Understanding
nanocellulose chirality and structure-properties relationship
at the single fibril level. Nat. commun., 6, 7564, (2015).
R L N AR e AR oA T THEET B
—v e — 2 OREEREE T U 7o SRR LR P B
fii— vvernv—, 2(4), pp.310-320, (2009)



JLHgET AR O BT TR TR No322

227U 7N EAMIZ & B 2 v v EBRER
Gl B, LA W S B, EEE R, AR %

Long-term Preservation Technology for Melons using Mono-material
Packaging

Masaaki HOSOKAWA, Tohru YAMAGISHI, Masamitsu YOSHIDA,
Shuichiro SENO, Hiroshi KANI
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Abstract

Melons are grown throughout Hokkaido and are one of the most famous products in Japan. Although
Hokkaido-grown melons are popular year-round, they are harvested mainly in the summer, and
production declines sharply in the fall, so Hokkaido-grown melons are rarely available in the winter.
Many research institutes, including ours, have repeatedly attempted to adjust the shipping time by
keeping melons fresh for a long period of time. However, the establishment of a general-purpose freshness
preservation system still faces major obstacles, since pre-washing and expensive packaging materials are
required to keep melons fresh. In this study, A freshness retention test was conducted to keep Hokkaido-
grown melons fresh for two months using only general-purpose film and refrigeration equipment, without
using any special processes. Specifically, biaxially oriented polypropylene (OPP) film was used as the
general-purpose film, and melons were completely sealed to allow them to absorb the oxygen, and the
storage temperature was lowered to 2°C to prevent melon spoilage. The results of the test showed that the
melons stored under this storage condition could be stored for two months, whereas the melon without

packaging in the target test area developed mold in about one month.

KEY-WORDS : Polypropylene, Melon, Freshness retention

HEY REEIE
77

SUEE BEEE T T R F w7 7 4 )V A DG < BIB TR



JLigE AR A BT TR TS No322

1. FC®HIC

JLifEE D 2 v v OENAERIFKRE, EBARCKVWTS
<, JLipEE2RET2ERMO—D2THEE VA E, A0
BEICEZNESNAEMTH D IES (Brios, RERR
E) ELTCEERICHRES CENZ VD, F—F, N7 =
LWV ITiE LTHERESVARDRH 5, 95 LIcFEH
BEOOFRBICNZ B72vic, —HoBEREEOHh TR Y
2 AR LA — 2 F 50 7, A F ¥ 350l
AT TWBY, UL, MHEEREC IR 720, i
A BEED 7D IT KEDO AN EE L, T OB IR
FIC 4 o v ORI EES SN S ORI KICEEs
20 v3EORBENELKEL CEiTthdy, 3ELIED
litscmwylans (K1), TS5 Licismhr s, JtigEs o
Y OEMBGERIIEFEICEBRZETH OB bER SN TV
VT H 205, THEFRT 27002 o v o RIEFER
BHEMBZ CHREN TV E2Y, 2 o vid—fRIicB s
OERYITH Y, RAR TS NG, 8, (REDHRE
TEANITON S, A o v 3INHER &G I ERARGH 1T
W, BAICRRANTZS N >TOL 2w, T LR
BWeESEE LTI RVHIMARBROREZRS, kA
BEAE S 5 I & THREERFEITS JEDiETh b, 1
FOWFW AN 5 FBE L TR, KR THRET 25
fPE”, REFLOMFE, = F v V% T % Controlled
Atmosphere (CA) IF&Y, £E7 1 v 4 TH R E@EMEH
e TERM AR L, WO ORI 2
JiE % I 48 4 5 Modified Atmosphere (MA) f7FE” H3
Hb, TNOHAEBYNCEKLET 2 2 & D 5@ 2 BRI
TS 2 2 o v & 48~ 6 BREIFERRFT 5 2 &h5]
RECTh D, LpLEAS, MAGEREIRZANTHY ) H A
JOVAHIBETS C & SEIEIREN TH 5,

Z CTARMIE TR L O LIS BEO R 7 1 )V A%
EECMAFS 21T CEAZHME LT, # o v O LOEREEE G
KR 2R A 2o BRI I3 ZHsEMcE) A ) 7o v
v (OPP) 87 4 v aZ AL, QAMNORHERCRET

o —[ 1
1 2 3 4 5

7 0 11 12

3,500 1,600
3,000 _ 1,400
CO#%E —1fit& | 1,00
2,500 ’ —
2
= 1,000 =
1§ 2,000 T
xR 800 3@
ﬁ 1,500 EE
600
" ~d 1{%
1,000 | 200
500 } |—| 200
| I 0
6 8 9
A

X1 R2EEEXDOYOARENEHER VMK
(MeiEmE Mk ERETFR] L YIER

ZEEAHEL, SORREREZ2CETRNFSETA
o v BRD G DINEE X - 72,

2. EBRAE

2.1 HEBEH

AREGE Lo x o VT ORERX 2% 1 1TRd, HENREE
DORERE AT 4 5 72 D IS L 72l X O~@ T IErE £ 0
v (L) ZERAL, MEEEORIED ., INEHYH
Doy (W) & 1EMEERTEAET /oy (14
B ZRERAE L2, LB A b I X 26
BRI R AR 5 7c o iciiE L cilB X @O KR O ® T i
FEAm Y (L F113) Z{HL, 55 &Kk 1EH
BRAD 2 o v ERE L, aMid, BEHEGV &EERED)
Ra T 270, TR0 FTRMAEHOPP 7 1 V& (B!
2L, BEE20pm) 1<, ¢ 0.5 mmD T LEIC—h D H G
LLEbo (b ) ELTuwiBswso L L) 2%
NENHO I MHICIES NI 4 0 v 2 KIRENTER2C
T—WBFHLIDL, TOFEEOPP7 4 VAT AR, BIO
Wae—bry—L, Izl (K2),

®1 IESARORIEEMG

HBR | ad | @ *’Jgﬁ TR
@ L L - % | EHES
@ WAL | PP m | xm | mEES
® WAHY | PP | HO.5me) | k3 | mEmEE
@ ERi o
B | 0P m | = | EEWES
@ 9 @Fﬁﬁﬁ?@ s = ey ks . 4
smsn OPP 12 K | BFEER S B
OPP7 4 VL |l ) | 228 5 )

X2 xoOvoFRIEER

2.2 BEHEREZOFM

St B FT o o> G PN O U T NI EEHE RS A R 9 B 72 D,
REREF - ok — (W7 + 7> F748, RTR507S) %
SRR IR L, 160 B X IcEEEEE =2 — L (K3),
HIESOH i ciFEEIC £ 2~ ER LA - Tw 3
s, REEZOE ML TVWB, MBI 1IBEEBXIchE
PAMOEEWEBIE L, IRt o e N A A SIS 2l



ET B0, NV R~ REI 7 L v OrEr (RS L7,
F-950) ZHW<, 9BHMDrEthoaNomRsE, —#ib
RFEKRT T F L VBEZRE L, RHUC X 2K 0D E
EHET 5720, IWERiGO 2 0 v REOFEREZMEL, =
DI EERIEEL L Ui, IR O R % KT 5 7«
W, 7x— 24—V (HREREY v KW, FGP-5) 14t
F20mma 2 7 v L 2 LIGEEZR O U CEf L, FRh
D & BRI A~NE B 2R 15mmif LIAA 72 & & O KIET]
R E U, FPBHTR O RANER & T 5 7o, K
ro MEEEEEE (W7 2 T8, PAL-D Z@HL, HAWImH
ORKE, SRl BRAHEO R S 3 H il O Brix bR %
E L7

5 110
4 100
5 | z
P 3 > 0 X
= >
2 «— £
o -]
[
g- 2 80 g
T
& !
1 70
— LA L
—flfLd Y
0 ! L 60
0 10 20 30 40 50

Storage period [day]

X3 METOREEHER

3. HMRLER

3.1 HEFRONEZEIL

2oy QR cOARER 4 10Rd, O (A%
L) i, - HTEEEECALONIBVE Yy 7 0 v M
iR s Nt (KPR, @ Hfld ) OHERX TIRIK
EEE RSN - 7eny, 9 4ERTRE FicEr s
HECTEY, FEERFIATETH - 0 (Khif), —
HT, @ Gifls L) oilBaX i KRkEEE, » eoRAil
L bR s S S 9 BE%R b LIS AR - T
Wice RAWNMEICD VT bOK U@ DHERX T I3 KiRkEE &
71 EDIREBICK 2 RADEHISETL TV,

3.2 BFEETERO X O VICEET 3 BEEIZ DM

7 2 IS ABRX T O ERI% T ORI A R4, 4
BIc>VWTE3IEHTER Lic B 9 BHEOITE TR
HEERELED > 2D EHBX@QDATH » 1, i, R
PIBERE 1B L <l ialBritk, HBRSMFrh b 5 FRE LA
(LERES -t BERIEKICBVL T, as Lok
XOTE L AMBAE EHERL D A o vEENEDLTO
BT EMbIB, — THIFLES L OGRERIX @ & fiifLd b Dk

JLHgET AR O BT TR TR No322

RX@TEHIN - e ERIBROEN R SNGE D > T, T
ffLOFMITrrb 98T 5 T &Ik h NE S iR E
20, BHEBEID DL B slcdThb, £, —i
Iz A o v O RN ~dkgf TERE L LTHE O & &
WIREETH 208, KR TH > THIBHT 5 & TRANE
5185, LinL, AEMKOEZNE TR b e OB R
A SN HERX @I B W T I BT o> i3 /N &
<, THHLLEIDEITLTVEVI EEZ/RLTO I, I
o 2 o v QR Z RG] G 5 < &3 CE R BRX @0
BaE, BT BRAGERICHET 2700 TH B L
EZi b,

LERER
®
CEZ0 5
5
)
@
FEND
®
WL Y
X4 9BMEFEEZEOXOYDINE
WIS E =135 EOREEFHERT
%2 BERBRNROSERR
NE | EEEKk | RAEE | RAEE
- % kgf Brix %
wE (L) | BEF - 7.7 16. 4
1 BB By
(Lt o 3.5 3.4 16.0

@ @aghHL | TR | 3.4 4.0 15.6

@ #mFLiL | B 1.4 7.8 16.1

® @Wwapy | TR 1.7 1.8 16. 4




JLigE AR A BT TR TS No322

B 5 1 i 5 9 BRFLE % D el BN O 47 R FEH ik
[E2Rd, ABMXOREES N TV W I DRHENTO A
ZAFEFRERL TV D, ABXOTE, MR, Bk
FEERIAKEBEAEOMETH B, —HTT7 4 VoaHiz
- 18 BXO, @TIE, 7L vBERY  MbREREE
NEDEL, BIBEEPIVESBE->TVWEIENS, A0
Y OFFRIC & D SENE OB NHESH, = F Ly TR
{LIREDSEEN TV B T EDBbNr b, TOLIBEMATIC
EWEA o v ARFELTEL T&IE, £ o v OR#EE %2
B, BEERFRCEMS RIS 5, FRIcHBX®
OHIFLIE L ORERX TlE A 0 Y E5ZRWEH LTV B D,
FRFRERE DT 9% L IEF TR B> TV B, THICK->THE
ORI S I BTSRRI/ DI WEPIR E D, H EDE
ARG 2 T L ICo N st EEZ B, —HTA B VOIT
BT 3 1 B Kl S (KRR, m BRI RSP TIE A B v
BESER 2170, I G A5 Sl CTERNER S L
Nd B, KA TIRA L 722°C & WA EIRSIET IR TR
X IR AR T IERD SN sr - 7o,

3.3 BREHEAISHE-HERENEDOKI

398 Tl A B vAOPP7 4 VA THELERT Z22LTY
BHEV) BB RESTE 2 T AR LI, —HThE
%O BRI HEIRE <, AL TO WS &AL 7270,
WP O JHE I & B BRI 2 A 7o, Tb b, K
RO A o v EBAS O BIEREET- AL, fif
FERFR 21T - 7 1%B IS & 70 2 SFIC & B Alkel s o nlRglk
ERFELI. (1 @, ®), K635 HRERBRA L 1258782
oo 9B olrE GURXK®) &, 9 ERMIFEERIC 5 HIiH
BHALIZA oY GUEIXG) oAMEZRL T0s, WBXG
13 9B O TR & ERX @ &[RRI A £ RIS WIKTE

o TWIH, T ORER (F22°C) T 5 HELEHL 7248
R, BHCBIELL, RETE» oRiHZBTSE, ©h
2k h e bRERHCIEE L, — i THBIX@ T 5 HE O
BRICX > TEN LBV, 9 EMOITETR &EHP
HEDFEG RS EOMEZER > TW o F7, MiaBRX o
HPER O RATERE 2 % 3 10R T, LW OERX &2 ~4kef

25

N
]
|
(@)
N
T
B

._\
&
]
O
@]
N

[N
o

7.9
6.3

v

31 28

11 0.8
o L mmEZ AIL_
DOEELL) @ (#FLiL) @ (#FLH»Y)

% for O, and CO,, ppm for CzHa

X5 FEHO 9BERZERD T RIEK

®3 BHLIBETBESRROSZESR

N | EEEX|RREE RAEE
= % kgf Brix %

(Lo | B
(U%ﬁ%%) Br | 2.2 2.7 14.9
© S B
C);igﬁﬁi RE

- 1.1 15.5

3.0 2.2 14.9

3.0 3.0 15.6

@
B
MABTE (9i8)

®
MABTE &
BEN(9:8)

K6 EHEIBEIERRROXDYONER
® MAFFBRERALICHKBRR TERETHORRICHAE, AR BEH) [CEMOIRHOND,



LEHPUCE LW TH - 72 T &M BRANETL TV
T EEMR LI LI EOFERN S, # o v OFFOBRICT L -
TREEEZ N2> 9 BHOEEARPIEETH 5 T &0
MR TEz, —HT, WEHO 2 0 v IERIE, TR IH
b o FRABUCTEAETT 572, IRk OBRENEE T
H -1,

4. BEHYIC

RIFFERERTIE, AREM s B 7 v a2l LT
fibhcwic 2 oy O RIAGEERRZ A 7 « V& TIT W,
S OIRMERDTFEL Y bEMHOGERFEAIRETH - 2o LI
TICAHFLDE S E R,

« OPP7 4 v AT & 2525 E L 2°CLLIT O Eir e Z fil

AEbELZEICLY, Ao rvo JHEE (22H) Tb
7o B BRI ARFE 2R L 72,

B O A v VRADBESL M S0 E WS BRI
LT, Ao viAHAlcBASE 5 & THEREDREE
KHT &L, RREFOMNSTEHIENTE,

NS A vy ORI 2 Bffnidptkle, Rido
BHED» S BEANBE TH 570, KMo EERN FEZE AR
452 ETcEMEERIELTVL,

SE

1) MEBEHEE M
https://www.maff.go.jp/j/tokei/kouhyou/kokusai/
index.html

2) IRMIESE, BEARGBT, Mt FEiSl= 27 2 v v OLRE
el R OB R EFR ORI > VT, EZEFEAME
61% 1+5, pp.167-174, (1992)

3) BuTaERL, & Kt fth 2w v o EEX < BFEA
DB O, HE310H ARG F ST R
FELE, p.54, (2017

4) HRAEZ, BoiE— B ORI 2158 (5B
290, BRI, 56(5), pp.43-50, (1994)

5) kM @ RV OB IR 5 INHER A, B,
564, pp.43-56,(2018)

6) GPHER, LHENGE @ HFRWOCA-ITEICBIT 5 b,
S, 36% 495, pp.449-454, (1967)

) FERHIE, BlociE— @ B0 MR IS 20158 (58
2, BRI, 56% 55, pp.43-50, (1994)

8) Rokhani Hasbullah, Gardjito, et al.: Gas Permeability
Characteristics of Plastic Films for Packaging of
Fresh Produce. 3£z, 31(2), pp.79-86, (2000)

JLHRENLF

Y
[

EUTFERHE L EBRISIE No322






JLHREL R A BT LRSS No322

HEICTIDVER T 8088 MO bR o o — kiR E v 7z
e o I PEALIARTEEE 7R D B %

WA GEA, WA KH EHi, KH &Y e KRE
M FERE, R B R

Development of Lightweight and High-rigidity Shape Design Method
using Topology Optimization Calculation for Cast Products Subjected
to Multiple External Stresses

Hayato SUZUKI, Shusei UEDA*, Shinya HONDA*, Ryo TAKEDA*, Katsuhiko SASAKI*,
Hiroki OMURA**, Kazunori IZUMIKAMI**
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Abstract

Topology optimization is a shape optimization method that reduces the weight or increases the stiffness
of a product shape by calculating the minimum necessary structure against external forces. However,
topology optimization theory for multiple external forces and stresses has not been established, and
there are very few applications to products. Therefore, this study investigates a method of topology
optimization for cast products under external forces and thermal stresses using general-purpose software
without modifying the theoretical equations. As a result, a topology optimization method was developed
to represent the deformation caused by multiple stresses using alternative loads obtained from the results
of a preliminary analysis that reproduced the product's operating environment. Also, it was possible to
design a lightweight and high-rigidity casting product shape capable of tolerating thermal stresses and
external forces using this method. Furthermore, the casting with the optimal shape was manufactured
and a heating test under restraint conditions were conducted. As a result of the test, it was confirmed that
there was less deformation due to thermal stress than the conventional shape.

KEY-WORDS : Topology optimization, Casting, Optimum design, CAE
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Development of Estimation Method of Preference Emotion
by Physiological Information

Kyoko OHKUBO, Seiki YASUDA, Naotoshi KAMIO, Koichi IMAOKA
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Abstract

Product packaging has a role to play as a sales promotion medium, in addition to providing protection
for the contents and convenience of handling, such as ease of use. As packaging is directly linked to the
image of a product, it is important not only to promote its functions, but also to provide consumers
with sensory value, for example, by designing it in a way that makes them feel good about the product
visually. Currently, design evaluation of visual media such as packaging is mainly based on subjective
evaluations such as questionnaires and interviews. However, there are limitations in the ability of subjects
to accurately recognise and verbalise their own emotions and psychology. Therefore, this study focused on
biometric information and attempted to develop a method to objectively evaluate consumers' good feelings
towards visual stimuli from biometric information. As a result, a preference estimation model that can
easily evaluate preference emotion using only heartbeat information was developed. Furthermore, the
developed model was confirmed as potentially applicable to the evaluation of product packaging.

KEY-WORDS : Physiological Information, Emotion Estimation, Product Package
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Signal Source
Sample Rate: samp_rate
Waveform: Cosine
@ Frequency: 1k 7

Amplitude: 1
Offset: 0
Initial Phase (Radians): 0

Options
Title: Not titled yet
Author: kusaka
Output Language: Python
Generate Options: QT GUI

[(FF51E]

Throttle
Sample Rate: samp_rate

Original Serial Block
‘A Example_Params: 2
Serialport: /dev/ttyACMO
Preamble: preamble
Postamble: postamble

Embedded Python Block
Preamble: preamble
Postamble: postamble
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Rational Resampler
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UChar To Float
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QT GUI Time Sink
Number of Points: 300

Sample Rate: samp_rate
Autoscale: Yes
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OFDM Transmitter
FFT Length: fft_len
Cyclic Prefix Length: ...n//4

Packet Length: packet_len

Stream to Tagged Stream Length Tag Name: len_tag_key
Header Modulation: BPSK
Length Tag Key: len_tag_key Payload Modulation: BPSK

Rolloff length (samples): 0
Log Debug Info: No

Interpolation: 1

Decimation: interp

Taps: Frequency Offset: 0
Fractional BW: 400m Epsilon: 1
Taps: 1+1j

Channel Model
Noise Voltage: 0

Rational Resampler
Interpolation: interp
Decimation: 1

Taps:

Fractional BW: 400m
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Development of Hot-dip Zinc-galvanized Steel that can be Bent
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Surface Modification of Zirconia Plate by the Laser Irradiation
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