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Characterization of oils in tea Seeds cultivated in Numazu,
Japan and development of domestic products

Takaya WATASE, Naoto SUGIYAMA, Atsushi IKEGAYA, Masayuki MATSUNO,
Tamotsu YUGAMI, Rie YAMASHITA, Tetsuya TATARA and Tadahiro TAKASHIMA

Investigation of tea seed oil properties in Shizuoka and development of domestic items with tea seed oil

producted at small-scale plant.

1) Crud fat content of cotyledon in riped tea seeds is 29.0%, most highly, an unripe tea seeds and husks crud

fat content is 0.3-1.0%.

2) The color of tea seed oil was the color near the olive oil by light dark yellow in room temperature. Water

was 0.05%, and the iodine value was the one which indicates 98.4 and the nature as the semi drying oil. An

acid value was 0.4 and the peroxide value was 1.2, saponification value was 189.0.

3) Crude fatty acid constitution of tea seed oil, 49.6% oleic acid, 31.0% linoleic and 14.5% palmitic acid acid.

95.1% of fatty acid are consisted by 3 kinds of fatty acids. There was little annual change of fatty acid con-

stitution of tea seed oil, but there was also an area with a lot of oleic acids nearly 10 % higher than Numazu

area one. The tea seed oil made in Taiwan was near fatty acid constitution of domestic camellia oil.

4) The vitamin E content of the tea seed oil was included by 44.1mg/100g, 5 times more than olive oil.

5) Tea seed oil has been combined as moisturizing formula and elaboration perfume using a mandarin orange

tachibana of local specialties of Numazu-shi Heda area has been developed.

Keywords : Tea seeds oil, fatty acids ratio, vitamin E.
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FDFMOFLERLRR AT 28 A Y 1Tl
OPDHLOD, INERIE I3 D BARRIZ2ATALEE
THEMDEDFMOFLELZ DR LR ETEEE-
ToA T2, ZTTHROEHOR MR A /SR
ECR I HREEARRFIL . MO RGP Z T o720
THET D,

2 Fik
2.1 RERORELE
ROEITLSEZTFEOL D E P AR24FE DG 27
EETORKITEE T OPEHBEEA R R hiRg La
SEMEIUTED, ISR 2612 B T,
FRIATH ., R84 ICARIT TRIEZH O & A<
REBBRENORMEZZI -, P26 ETITIE L
RO EZEFR, FR2THEIZOWTIEIE FEATOA
DEELEMST-bOEH N, WINbADFEE—
AN%720 1 kg/h CEEL7, BREUL7Z B OEDEIL
LD TR EHRBPR20%FedH D, Ko aH RN
L JEHERZ ) — AR O L Uar L HE
RN DT, RILIZZEOEIZRGELO BUVaE
PIZIA . Bl 3 7 A M. BAREREIT -T2,
ROEDFIEERGr DK DI0% AN £ 725 E TS
i, KRPFIIRIMEIARDE (H=—T R A8
MX-50) THIEL7, LAF., RRHRELRWIG G,
R 264 S VR T CERIL 72 8 D SR A AT I V=,
2.2 PEMIFEE

WL U= RO A SR B0 EEE (Rt i
VEpT Y - BRI, SMEEI00mm BLAT X 600mm /5 &
1200mm., E#) 2 #z—F— 2 HICEE S XDORAE/RE
ik IGARGREED) (BE1) ZHVWT, KOED

BE1 ROEBREVICHAWREAREEE

(5]
HEAG L 120kg/h Tk BNV AT o T2, kB tR., ke
THER OB, BUZSAETERAIE (MG H
AR BV« S A 7 T A o RS KE-37)
ZEALEZ, FEIA D OZERFHEL R—2 KD FET
HEIRAS DR ZEOKI10mmIc A, JEEFRE A0
i e N7V [1 [ 55 3 e Y iy [ N A BN
JEURMEAS T 13 120ke/h CRE L F-EEE 4y 2 oy BiE L 7=,

A IRELTBEMR D ORISR OEE, a—F—
L (RAYFRITSCH#Y! : pulverisetteld) 12XVl
77, B—Z—[AllEE A 15,000rpm, 2.0mmAZY—
ROFEFIEOUASHE 6 kg/h THIFELTZ,

n—Z =L Lo th . BRI (R
FERE R - KT23-160EL) ICKVEHE L=, Bkl
300gZ NAEATIC AL, s E7169.3MPa T, 30757 #]
D603, FEHLIZ, 2B, BORERL TUknE
ITHEMLT=E A, HEIMEMEL o702, KD FEIT
ARSPTITHER LI,

(%) e

-

0 5 10 15 20 25 30
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1 ZROEDAELELOFEMBORRE

2.3 O
KOEO—WEy OKGy, K. IBE. T2AEL
B, RAKAEY) TR AR RS E L RIS IE S
Tzo ARONIXHERCERE (130°C 2 BER) . KA I E R
RAbEE (550°C) . MEEIZ=—F U iHE, AL
Blix~vrag Ry —nik (BHRAEERER
$56.25) . AT EICEDRD T,
EOFEMOEEICONWT, & (BERURE) ., K
gy (=T v —ik) . JOFEM, BAOREL.
SR o ATIEICHEC TRIE L2, B2 DWW T
it (A=W NEFT TR CM-5) B,
HTZA®N20mm (Z=HI/NVEE T T 47 AMEL
CM-A99), FfARL"a*b", HEA10° | HKIFD65D
Bl cHIE Lz, Wb, A LMmIZ, H
ARMBIKE (JASIE) (ZHEU7z, BRI Tt il
DOIOFAMFEEH . HESPTH, IRk E W,
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RERAEEA R DB E VL. AERHEEAT V= AT L DT
3K EIS LS (AOAC) OHEIZ, HARZa~

N7 T 7 DML RN EEE &R 27—
(FAMIC) D FIEIZHEC Tz, T2 B3k 100mgd 7
% =S AUIFHIFTEAY ) — VEEIR A ) — i (TR
D14% A AEAZ )— )V T 2/H5 27 R) 2mL, b=
> 1 mLEI0mLBRE ICINZ TAZ Y 2—F v 7 TH
FeL. 100°C T4 I7T A7 ey e —2— (BB
B 2RI RIMG-2200) (ZT1045 2 L ICEEIRVIRE 72
DB, s, AKS5mL, ~F V> 1mL, Filg
FRIT A (HEK) K1 gz TRzl T1 oIS
L. @z L (BEK) 1 gD Ao725o
REBREICBEL, 20 EEELUTOZM4THIELRZ,
il TAra~ T 7 (REERIEFTRGC-17A) |
AT FXETV—=HTh (V=P A AR
TC-WAX, #J&0.25 xm, PN£L0.25mm, £X30m).

J17 LIEIRAEIEE - 170°C T 3 43— 4 °C/min—240
CT1057 M, BUBEHEAN DR : 240°C, FxU7—4
ABLOWIHIRE « ~U7A1.0mL/min, & HZ K
FRAT AL (FID) . KHIHEE : 240°C,
HEALR 27V h (ZFVyhH1:100) . AL :

1 uLl, &IEFEEAF L= ZAF LOREEIL. NU-
CHEK PREP, INC. (NCP) #lH2ru~hr'T7 1—
FRENEE AT V=27 VAR HE IR G GLC-914 Hv
T2o TOMOREKT, FOLMER T A a~< T 7 A
B L OB Re R A IV VZ,

V4V EOERIT, B AERAERHE LRI
YL, @RI~ I 7EICEV L FOLM T
Bridz, %l sk ra~hr 77 (RS ERE
FTLC-9A) . W T4« (& £ B CAPCELL PAK
NH2 (UG-80, 5 pm, Wf4.6mm, FEZ250mm),
J17 MEIRFEREE : 30°C, BEhH : HEE - 2-7 a8 —
JU e ~NFH2 (5:6:1,000) . PRI : 1.2mL/min, R
ar o AOGRE MR (FL) . B R 298nm, a6
:330nm, VEAR :20u L, EXIUE OEUENL|C
(+) —a-bavzo—/L (FObRigRE) 3K 1
&%%Mto%®@®ﬁ%iﬁt@%%ﬁmﬁﬁ%i

OGS Rl 2 =,

WOFEMEDLLEIZHAWZAR X, @ ENZNWE
Bbilcar B =xr ZAANT O iz H UI21E0,
BEERME TRAGEANKMN) ZALL, EHER
ME =B BEOY 7Y AL EEL TERESN L0
TR RN R KRBV Z T T2, ~— BV TG AS
VIRV 7 M EA L TH W,

S i R OE

TR
€
2.4 FEMmBAZE
P B IsIE, SUOICEMIE RS (=
aATAT7TAM) EILEL, ZE T 10%E A O FFIK
RS LT, WEHIERORE OB EBEL, F
JER, FIES<D, FHELIFZ20 3SHEEOMYE
KEFELTZ, HEOIG, FHEGIEEZRICHW
LIk, ok el L, Wi HE
DI=HIX R 14kg%, 3ENZFIT T, Ty —
(> « =2 - 748 . CB-15T) CTHE A4 ZH
RENZK U B O Ar2 H 7 CHESE L7 A3 B L |
INETREZARREEE (AR RERTE) CRUEKZE
B EES0°C, J8JE0.087TMPa, 7% £:12
kg/h, bT7yFHHNEEI8C) Z1TV ., &t T85gm

RRE (%

K& (FEEE0.85g/cm3, FEIHIENIIE3R0.6%) 2157,
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Methane fermentation of food waste (2nd Report)
— Isolation of oil degrading microorganisms for pretreatment of food waste —

Keita MUROFUSHI, Daisuke NAKASHIMA, Kazuhiro OHTARA, Hidenori MATSUMURA
and Mitsuaki MOCHIZUKI

Methane fermentation is a microbial reaction and a promising technique to create renewable energy from
biomass such as food waste. However, the reaction was strongly prohibited when the biomass contains high lev-
els of lipid. In this study, lipid degrading microorganisms were isolated from activated sludge to develop a lipid-
degrading pretreatment system for efficient methane fermentation of lipid-rich food wastes. Strain-01, which was
estimated as yeast Yarrowia lipolytica, showed high performance in soy bean oil and beef tallow degradation.
It is expected that microbial pretreatment process using the Strain-01 enhance methane fermentation of lipid-rich

food waste.

Keywords : Methane fermentation, wastewater sludge, oil degrading microorganisms.
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Development of the Methane Fermentation Equipment
Using New Microbe Fixed Contact Material

Tetsuji OKAMOTO, Masatoshi OTAKE, Kinro TSUDA, Tatsuya HARADA, Masumichi SUWABE,
Masashi YANO and Masashi SUZUKI

Methane fermentation technology which generates methane from organic wastes (biomass), such as food
residues and effluent treatment waste sludges, has been expected as component engineering of the electricity-
generation-by-biomass system which makes waste reduction and energy recovery compatible. Because the tech-
nology becomes recoverable initial investment by carrying out the electricity sales to utilities of the electric
power generated from methane under Feed-in Tariff. In this research, utilizing the microbe fixed contact material
which was the core technology of the joint research company, we developed the methane fermentation equipment
of the pilot scale (Im’) towards the introduction to the customer of the company (research partnership company).
We carried out the performance assessment to the real drainage which was discharged in the research partnership
company (tofu manufacturer) for about four months. And we checked the designated performance (the amount
: 342mL/g-TS/day, the methane
81%) as the result.

of biogas generation in the steady state : 704L/day, biogas-generation efficiency

concentration in the biogas : average of 62.5%, the BOD removal ratio :

Keywords : Methane fermentation, contact material, waste reduction, energy recovery, electricity generation by biomass.
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Development of Laser Sintering Method for Fabricating the High-Functional Coat
(3rd Report)

Hirohisa MASUI, Hiromitsu SUZUKI, Shoju AOSHIMA and Toru WATANABE

Keywords : Laser sintering, powder sintering, functional coating.
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Development of Laser Sintering Method for Fabricating the High Functional Coat
(4th Report)

— Fabrication of protective coating for aluminum die-casting die —
Hirohisa MASUI, Hiromitsu SUZUKI, Shoju AOSHIMA and Toru WATANABE
Keywords : Laser sintering, powder sintering, aluminum die-casting, die.
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Development of characteristic visualization tool of synthetic rubber

Hiroyasu ATSUMI, Naoko KANNO, Syogo TANAKA and Katsuhiro TAMURA

Keywords :

EPDM, self-organizing maps.

¥—U—R : EPDM, HCHfkb~y~7,

1 EItwic

B LRGBS TIE, HIEEE T2 Ao H
sn & BT D7D, RS RN O Bl A RN
TRZEORIE S 2R ITERA CIREL . ﬂ;ﬁr%«mﬁ
VEEERAMERDD, T, BEL T EOREIC]
H&J\@ﬁ%ﬁ ZRBEZAMENTZD, %WEIEI%&%W%
TrDdIZix, EEULET — 2 &I THL N0
3“<r§£_ﬂi AT DLERD D,

AT, K, BEDO A TRINTNDEEK
= LD FE O PO % DG AT DOYET — 5%
2IRITTD~ 73R T Al b T 572012, B
Ok b~y (AT, SOM) ZISHLIEA T L0
MR AT — L DRNER LT T,

2 FHik
2.1 AR LORHERIEILY — N DRLE

SUEBY T, M EOR A T4, RAIEL
TS OYIET — 2 HEORIET — 2%, VA DFE
HEYIZITEHLTWDIEAN LY, TIT,
Microsoft ® Excel ® DVBAKSFEZ i\, HiliEF — 4%
ABLT=y—bhinh, SOMZ=/ %)V ECHEEE, Ak

T —NVDOVERREIToT,
LTIZRELTY — LV OBMERI Z /R LT, Al A
MMEDOSOME R R THEEHIZ, SOM EIChLE ST
LT —HEIVy 7T HE, BIRSNIZE KT LD
EL eSS AN R REND,
2.2 TFLUTuELL I AORED R
TFLr7arlra A (LLF. EPDM) (i
RBRMGNEIENTOBZENS H B 55248
B, LERSICEABEHS TS, EPDMOJFEEL
@fﬁ'ﬂé@?ﬁﬂ: IOoWVWTiE, BEgRYTHELE, K
W, RIELEZY — 2L, (EAEFR
& HEPDMEEIO 18T D /'L —RIZ DWW T, IH
a7 NS OBPEE (200% 531G 7T,
SIERGREE, fON, BEEE, S, JEMiKAE) %
fifi > CTHEMED AT L 21T o 72, SOMDAE - s B I
EINTI8EOT LT — XX, VAT ROFELL
r@3@é’%dbﬁﬁ@'@?—%fﬁbtU—Ma‘mxi‘%ﬂ‘if\ FHj
ICEEE R Z SN =T 3T & To72,

3 ®R
212, 18FE¥ED KL L 72EPDM% 10 X 10D #& -

1 ZRYELIZEPDM= A0 R — L OBMES]



FIZEE L 72SOM%Z 7~ §°, U-Matrix 38 /R & 417250
%?E%@@/;;%uwfs I, TSR ORI AMEL |
TN —T RN T HEROE SRR D, LD S
JFEFT — 2 B F - TN DBSOMD T 5o o3 VE IR A
BN HZEZED, abeTD 3 ODTNV—FT55
T HZENTET,
312, HWMHAEZSOMDE BRI E L TELND
6 SOYME~y T HR T, RICEYE~ Y T H gL
T, I N—THOR OB AT ST/ R 2T,

4 F®
SOM%‘:EBFHL’CI&'E/VL& H 72 A HE T —
ZA IR — VAR LT, ST
§v< GEHRG TG /U2 EREL, BB O A —
R To7 X EmT5Y— L ELTORBSE,

(D200%5 | s 5

TR
[/—r]
BEER
1) FRIERTY il : EPDM= AEUEO FRM: D I 1HAL
i U R IE SR AT ZE R, 56 8 &, 18-19
(2016)

(O e G5 | 2lah
X3 EPDMO#DSOM (MiFR)

IR AE

B BIN—TDREK

Ir—7  GRON. BIEME N B BIERE ERAAE
a i I
I %
c fE = {35 [




TR T EERGR T BRSS9 5 (201T)

[/ —1+1

L — W — R A A5 N T Rp D FERE AR B ) &

e ZE e
A TR SR 7 —

Rz Hh s

JERE WMIEE AEETER

Non-contact temperature measurement in laser plastic weld processing
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The method to avoid adhesion of dust on injection molded plastic products

Shogo TANAKA, Naoko Kanno and Hiroyasu Atsumi

Keywords : plastics, injection molding, dust, failure.
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Influence of light intensity distribution on total luminous flux measurement in

4 7 geometry configuration of

integrating sphere

Wataru SHICHI and Taka-aki SUZUKI.
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Influence of azimuth angular step size on total luminous flux based on
measurement of absolute luminous intensity distributions.
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Evaluation of accuracy of non-contact surface texture instrument

Wataru YANAGIHARA
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Development of a sound absorbing material by using very thin fibers of
the nanometer size

Naoki KINO and Masashi HORI

Keywords : Sound absorbing material, nanometer, fiber.
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Isolation and selection of salt-tolerant yeast from miso and unrefined soy sauce
in Shizuoka prefecture

Masatoshi HAKAMATA, Atsushi IKEGAYA, Masayuki MATSUNO, and Naoto SUGIYAMA
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Methane fermentation of food waste

— Development of microbial pretreatment method for methane fermentation of

solid organic material —

Daisuke NAKASHIMA, Keita MUROFUSHI, Kazuhiro OHTARA, Hidenori MATSUMURA
and Mitsuaki MOCHIZUKI

Keywords : Methane fermentation, food waste.
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Development of Small-scale Chemical Wastewater Treatment System Using Ozone
(2nd report)

— The Coagulating Sedimentation Effect of The Organic Matter
in Organic Pigment Drainage by Ozonization under Alkaline Condition —

Tetsuji OKAMOTO, Tatsuki MASAMUNE, Hiroshi SAKAI and Masataka ITO

Keywords : Ozone, small-scale wastewater treatment, organic pigment, alkaline, coagulating sedimentation.
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Development of the human fall detection device in the restroom

Takeshi KOMATSU, Tsuyoshi Yi YOTO, Shigeo MURAMATSU, Tetsuya TATARA, Koji KAWALI,
Masahiro HARADA, Kazuyuki SAWAYA, Hideaki SAKAI and Jun KATO

Keywords : restroom, fall, detection device, elderly, monitoring.

5] 2 IS U

F—U—F: ML, GG, BRIHIEE,

1 i

EINCHERK 8 T AD AN, ] - i THTL
TWAY, BRENITEIRE 722, —, #ELTL
FolG AT RO LEIRFENEE THH, ML
DINTHAULNTZENTOEEEIL, & R ETICHRR
MDIDBZELHY, FRAERTHD,

FAMBIRF IS 3572012, BEMHIRZ 135703,
H CRZ T N TERWIREEIZR 2G50 H
L0, AR EITV RN, FIT, BN
LR gRA—T1—L, MUNTRENEST-ZE52 R
IR R 5 BEMR AN AT LD BRI AT,

2 FHE

MU ND &l (B SR E LTS A IR AR
THEHERE . BIEHHWITREDOFE IR #E ~
HAG T DB OMRETD (K1), BT,
WAL LOHARTHEHTEAb 0L, @lEOa
vha—FE, BTN L DO ANEIRBEA TR T AR
ELUTRIH TE LR ELT,

TIANY—IZREL T, AATZM DR AT A
ZHIEEL, Bt 2obv a1 oD
F 3 oA BPLEDHEICLE (K2),

A (B=E)

TV (A L)
K1 YATAOHER (BUVEEEHEN)

K2 320 YEHAESDEIRHEE

MNIB=IT, ANOREIZKIGSTHE T, A
F AT AT JEEAF T D 2 SO OB ENZ LV HIKT T2,
BRI U UNIR T AA o F THIB L Teas, R7 OB
EREFIATORWERENET 2288, FEEORRR DL
AVBRT OROVICH—T L HFEHI AR L Do T2
(BE 1) W) 2 OB MRNLEFRAUCEIN X 72,

BAREEIX, BVRE~ Ao 2 SO TH
Wid 5, ~A7alErPIXIERIERE N @, B
BHOEEEN E1D (BE2),

HRICIESNWT, v AT AERIEL (BE3),

ROV



BH2 ~<wA7uEv Y THEEESERELTHSEE
F (LEICLTWAADORTTIL, RS0
Wz et Tl E TED)

BER3 RIEE (2 YEL@EsE)

3 MRBLIUOEZR
"MUZEMERELZEBRENT, VAT LARER
WCEMET DI el L (BHE4), ThEhoty
P OREELC T M E, RERITHNOREN LB L7
DM, 7D HIZERE CE D IEE M5,

TEERAN RIS T
[/—1+]

BAE, B EHX O #EfizE (7 —7FR—25)
ICEREL T, BERERETTo TS (BES), 5
Pz ESEH720, figk COREAMZ B £ £t B Ak
T DT ETHD,

KSR SRR IS T 2 D WP 281 23 K&
T, BEEARNEZDFED L LD,
ﬂxfi%ﬁﬁu%“( [ — 2 & m e m T EE

LZEMRICHRIH &, ri#fisx o EkicbE
*m‘k?“é ERHIRFTED, EDXH7IRREE B T
TAHNEGEIL L CHE TELINCT AL ENDHD,
Fo, ANBERHZEESICHRESE, AT L0HEH)
L7 RRME A S 7o CDETZ,

BES5 A —FR—DIDOMUVICBRELEE Y
(OB BRI T WL RMLE IR E T D)

HEE
KRB EATITHTIZY,
IR BE D BIFRE OB RRICTREH O 2L ET,

S AL TR

BECIR
1) EAZ@E . FRk264E N D EhiEREEE. (2015.9.3
/\?%)



WRR TERATIET BEEE 8595 (201D
(7]
Self-contained lighting system using LED lighting with dimming control,
diffusion skylights, and energy storage of solar power

T. Suzuki, T. Funai, T. Toyota, S. Toyama, M. Ono, T. Ikeda, T. Nakamura and T. Homma
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Estimating mattress deformation with a person in the supine position
using biomechanical simulation

Takashi FUNAI, Taka-aki SUZUKI, Sakiko NAKAMURA, Hideo YOKOTA, Yasumasa HAKAMATA
and Fumiaki MAEJIMA
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The evaluation of a motion assessment support system based on a consolidation of
observation and biometric measurements

Tsuyoshi Yi YOTO, Kiyofumi YAMAMOTO, Takeshi KOMATSU, Takayasu OIKAWA,
Yoshihiro SHIMOMURA and Hiroki OZAKI
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The Tactile Warmth/Coldness Sensation of Wood

Satoshi SAKURAGAWA
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Double Layer Properties and Impedance Characteristics of Uniformly-sized
Microporous Carbon from Spent Coffee Grounds

Keisuke Kikuchi, Tomohiro Yasue, Rie Yamashita, Satoshi Sakuragawa, Masao Sudoh, Masayuki Itagaki,

Tomitaka Toyama and Suguru Mashimo
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Development of the sake yeast which produces new flavors
from natural environment (3rd Report)

— Sake brewing characteristics of yeast isolated from Kawazu-zakura —
Satoshi KATSUYAMA, Shogo AMANO, Kazutaka TAKASHIMA and Kenji IWAHARA

In recent years, the sake yeasts, which play an important role for sake brewing, has been isolated from
natural environment like flowers. In previous report, the candidate strains for sake yeast have been isolated from
shizuoka prefectural natural environment by enrichment culture screening and small-scale sake brewing test. In
this report, about eleven hundred samples had been screened. As result, five samples were same level of fermen-
tation ability compared with shizuoka prefectural original sake yeast HD-1. The forty strains were isolated from
five samples and were predicted Saccharomyces cerevisiae. However, the fermentation ability of five strains se-
lected randomly from forty strains were lower than HD-1 at early stage of small-scale sake brewing. The fer-
mentation ability at early stage is important for making shubo (yeast mash). Then, seventy strains from culture
of 3rd and 4th selection were applied to further selection and adaptation using amazake culture which is similar
to a kind of shubo, twenty four strains which were reinforced its fermentation ability were isolated. The three
strains which were selected from the twenty four strains had same level fermentation ability of HD-1 at early
stage of small-scale sake brewing. The plant-scale sake brewing was tested using a strain derived from cherry
blossom (Kawazu-zakura). The product showed sweet-sour taste with low alcohol content, that was different

from sake brewing by conventional shizuoka prefectural sake yeast.

Keywords : sake, Saccharomyces cerevisiae, isolation, Kawazu-zakura.
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Development of base technology for medical robotic device (3rd Report)

— Development of the force distribution system using the actuator incorporating
hydrogen absorbing alloys —

Minako HOSONO, Ikuo ONIKUBO, Masakazu HONDA, Tasuku TAKEI, Shuichi INO and Kouji SAKAKI

In order to promote the Pharma Valley Project, we have been working on research for elemental technol-
ogy which can be applied to robots to be used in the operating room. Based on needs of the medical field, we
aimed to develop a system to prevent wounds caused by being pressed hard against medical devices.

In a previous paper, we reported the study of an actuator using hydrogen storage alloys, which is appli-
cable as elemental technology for building the system. Hydrogen storage alloys have an ability to reversibly ab-
sorb and release significant amounts of hydrogen gas by being cooled or heated.

In fiscal 2015, we created modules by integrating the actuator and force sensing technology using a
MEMS three-axis sensor. A force distribution system consisting of four modules was developed and evaluated.

It was confirmed that the pressure and the shear forces could be dispersed by the system.

Keywords : Soft actuator, hydrogen storage alloy, medical robotic device, device for nursing care.
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Screening of the dehydrogenase producing microbes which are suitable
for enzyme cycling method
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Development of fiber furnish analysis for commercial paper
by near infrared spectroscopy

Masato SAITO and Hiroyuki FUKASAWA

We've been examined that Near Infrared Spectroscopy (NIRS) could apply to analyze the contained pulp

qualitatively and quantitatively for paper.

In this report, we inspected whether fiber furnish analysis of the paper by NIRS could apply to commer-

cial.

As a result, it was shown that NIRS could analyze the contained pulp qualitatively for the paper sample

mixed various pulp, chemicals, etc. Furthermore, quantitative analysis was possible by PLSR (Partial Least

Squares Regression) of NIR spectra. The NIR technique is faster than current staining techniques, and does not

require special training. If we could have tested a wider variety of samples, and if we could have optimized the

analysis condition, it would be possible to estimate more precisely.

Keywords : NIRS, paper, fiber furnish analysis, qualitative and quantitative analysis, multivariate analysis.
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Development of an Unrestrained Monitoring System (1st Report)

— Development of the Sensor Sheet for Measuring Respiration rate and Pulse rate —

Yoshio OKADA, Hiroshi NAKAYAMA, Kei SHIRAI, Kiyoshi MIURA, Nobuaki KOBAYASHI,
Takanori HITOKOTO, Toshihiro FUKUSHIMA and Junya MIZUGUCHI

We developed a sheet type sensor unit for measure subject's body movements associated with respirations

and pulse waves on the bed without restraint in need of care. This sensor unit was composed an Ultrasensitive

Air Pressure Sensor FKS-111(Fuji Ceramics Co.), soft plastic fixed air bag. This is used to set under the mat-

tress. The body movement data associated with respirations and pulse waves are amped, filtered and converted

to digital data by AD converter. These data are filtered, processed waveform and calculated respiration rates and

pulse rates. This paper is described the development of sensor unit and analysis result of measured body move-

ment associated with a respiration and pulse wave using this sensor on the bed at special elderly nursing home.

Keywords : respiration, pulse, unrestraint, monitoring.
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Development of an Unrestrained Monitoring System (2nd Report)
— Development of bed-leaving sensor installable under bed mattress —

Kei SHIRAI, Hiroshi NAKAYAMA, Yoshio OKADA, Kiyoshi MIURA, Nobuaki KOBAYASHI,
Takanori HITOKOTO, Toshihiro FUKUSHIMA and Junya MIZUGUCHI

The population aging rate of Shizuoka prefecture is 26.8%. In the future, the caring environment will
grow worse and worse by rising this population aging rate. In this kind of situation, Japanese government pro-
pound the integrated community care system. But the care system for monitoring the elderly isn't established.
We developed monitoring sensor system for the elderly. This paper report our developed bed-leaving sensor.

Many of existing bed-leaving sensors are used for falling and wondering prevention. But some of the eld-
erly in need of care notice and avoid these sensor. They don't easily notice our reporting bed-leaving sensor by
installing this sensor under bed mattress. This sensor consists of a tape switch, resin plates and support materi-
als. This sensor has high sensitivity and durability by using hard materials and soft one as support materials.

We conducted field demonstration test with this sensor at nursing home for the elderly. And we con-
firmed this sensor is available to thin elderly person and dementia one. This sensor was commercialized by a

collaborative research company.

Keywords : Monitoring system, elderly people in need of care, bed-leave.
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Development of an Unrestrained Monitoring System (3rd Report)
— Development of a new system for monitoring elderly people in need of care —

Hiroshi NAKAYAMA, Yoshio OKADA, Kei SHIRAI, Kiyoshi MIURA,
Nobuaki KOBAYASHI, Takanori HITOKOTO, Toshihiro FUKUSHIMA and Junya MIZUGUCHI

This paper proposes an unrestrained monitoring system for detecting vital signs and behaviors of elderly
people in need of care. Monitoring system was developed using the air cell sensor-sheet and the bed-leaving
sensor placed under mattress. The system was able to detect respiration and pulse and staying/leaving on bed
without physical restraint. The monitoring system was used in elderly housing with supportive services. It was
shown that the monitoring system was able to detect respiration and pulse and staying/leaving on bed of elderly

people requiring care. Therefore, helper was able to grasp condition of people requiring care without physical

restraint.
Keywords : monitoring system, elderly people in need of care, respiration, pulse.
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Study on the use of recovered newspapers into toilet paper (1st Report)

Kazuaki SAITOH, Tomohisa YAMAGUCHI, Masato SAITO, Hiroyuki FUKASAWA and Hironari KINO
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Developments of characterizing surface process for advanced coating technologies.

— Developments of new-type plasma processing systems. —

Makoto TAKAGI, Shigeru HASEGAWA and Hiroaki TAKAGI

Keywords : Plasma,surface process.
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Test of Identifying Performance of Modulation Method for Radio Frequency

Masayasu SUGIMORI, Hirofumi YAMADA, Yasutoshi MASUDA, Minoru MATSUDA, Masaharu TANAI
and Hiroshi INUZUKA

The radio communication wave identification equipment which we are developing is an equipment to
identify the type of various radio communication waves (under testing signals) which fly around in the space
on real-time. This time, to evaluate the developed equipment, we establish the reproducible method to evaluate
it and bring in a new indicator to quantify the identification performance. Furthermore, we use the judgement
condition which becomes clearly through applying non-linear spectrum analysis to under testing signals by simu-
lation as a part of identification algorithm of the equipment, and we evaluate it according to above evaluation

method. As a result, we confirm that the equipment has high identification performance.

Keywords : Radio communication wave identification, Identification performance, Non-linear spectrum analysis,

Identification algorithm.
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Micro parts processing using laser cutting and ultra-short-pulse laser peen forming
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