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Table4.1 Specification of FPSE
Specification item Symbol| Data | Unit
DP mass my 0.426] kg
DP diameter D, 56.7| mm
DP spring constant k., 5000] N/m
Heat exchanger pressure 2, 2
drop dampinz C(f)fﬁcient €4 220[Ns /m
DP initial displacement X4 -20] mm
DP initial velocity vy 0] m/s
DR diameter D ,ou 18] mm
PP mass nm, 9.45| kg
PP spring constant k, 5000] N/m
load damping cofficient c, 430] Ns/m
PP initial displacement X, 0] mm
PP initial velocity v, 0] m/s
Heater temperature T, 923] K
Working fluid He
Table4.2 Criterial performances
Result item Symbol{ Data | Unit
DP amplitude Xy | 10229 | mm
PP amplitude X, | 16018 mm
Worlgng space pressure| y 0.885 | MPa
amplitude
Frequency f 17.839| Hz
Phase difference B 57.028 | deg
Expamsion work Wg | 67758 ]
Compression work We [-22190] )
Useful work W_ 1455691
Heat efficiency n 672521 -

Table4.2 |3, Table4.1 & ¥ 157 FPSE PEREFH R H
ThHD. THEFED WHHITE L PEETRIZAT .

Table 4.3 Calculation conditions

Parameter| Variation width| Step size
T, 723 — 1123 100
Py 5—9 1
c, 390 — 470 20
D . 14— 22 2

Tabled 3 1%, MREFHNZIIT 53T A —H L RaFtEn
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Table4.4 Performances

Th PB cp Drod
723 —1123] 5—9 390 = 470( 14 — 22
max 11.654 11.411 11.148 15.238
Xa minT 8.227 8.897 ¢ 9.491 T 6.091
X maxT 20.797 T 20.130 ¢ 19.236 T 22.009
? | min 10.405 11.981 13.615 10.122
P maxT 1.241 1.444 ¢ 1.083 T 1.182
” | min 0.522 0.477 0.739 0.568
max 18.508 20.381 18.120 18.405
U minT 17.000 T 15.056 ¢ 17.538 i 17.027
max 57.896 59.243 58513 57.028
P min¢ 56.566 ¢ 56.643 ¢ 55434 i 56.584
W, m;.ixT 107.717 T 122.230 ¢ 90.153 T 133.898
min 32.393 31.959 52.560 26.007
W m?.xT 28.936 T 39.828 ¢ 29374 T 43.850
min 13.586 10.490 17.258 8.634
W m;.ixT 78.781 82.471 ¢ 60.780 T 90.048
min 18.181 21.469 35.302 17.373
max 73.137 67.434 67.418 67.251
" minT 58.059 T 67.177 ¢ 67.165 T 66.800

D, y[mm]
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Performance predictions of a FREE-PISTON STIRLING ENGIN

*Takayuki Taira' , Junji Matsue”
'Department of Creation System Engineering, Course of Mechanical System Engineering, “Department of
Mechanical System Engineering

Reduction of engine exhaust gas emission and improvement in thermal efficiency are recently important from the
standpoint saving of energy and environment concern. And new energy replaced with oil is groped for all over the
world. So, the method considered as solution of these problems is use of STIRLING ENGINE (SE) which is an
external-combustion engine. And In SE, FREE-PISTON STIRLING ENGINE (FPSE) can reduce in size, weight and
cost. And mechanical loss of FPSE is small because it has only reciprocating movement and a few drive parts
supported by mechanical springs.

And so, in this research, the performance of the assumed FPSE model is predicted by numerical computation. The
FPSE model has parts of dynamic analysis and heat cycle analysis. The dynamic analysis part is oscillatory model
which has masses and springs, and heat cycle analysis part is isothermal model. And numerical computation method is
4th Runge-Kutta. This performance prediction aims at understanding the characteristic and giving a design indicator of

FPSE.

Key Words : Stirling Engine, Free-Piston, Vibration, Isothermal Model, External-combustion Engine



MR T REFHMAACE 65 ¢ p.9-18, 2012
ISSN : 1881-722X

Y TNAE A AHRBESHE S AT AOEBREN L3RBT 3%

YHAFIZE, BFOMKRS, WWHBR, FRTIRK

WG % 7 AT ¥R

EE

AIFEOBRIZ, VTNV EAL AHERBREEES AT AORKICL D, HEOWUEH S OEHMA LI
M= RORIEICH D, ZTNET, FERIIBTIHRRIIL, ESFGARICHYEBICLI2HEF
BADFEZRAALLE VO EHER—ADERIZL D DT, FEFOREHERBIORIDOGEIZOVTE, B
FEEICLDANEBBRNICELI22BT, ThoBRBEECETIRBORET, HRBMMBRROBLE L
WoHEFAEDHE B RFNBRDOAR LT A Y X2 T b BT EOSKRIBEREOER L7205, AT,
HEEHEZFLELTEBELE, VTATALLDOT—FX—RT 7 2 APTERRIERE - BRIV AT
LT, HRRRDOBER 2 bW BBEHBOE LR LEOTHRET L. S0, FVAT A LRI,
HREEBRBICMZTT 7 — MERR LR TEET LTk Y, BRWES FD I2mMiT - EHINE
DHBILIZOWVTHRIERITY, BHEOEHM EIcm T 7282 OMEL2 HATHE T 32— 1 EBHEDOE
BEHRLOOCNCER - EA - BR - BAE»OHRINIDRICONVTRF L 72O THRET 5.

F—U— N HRBEEE, VITNEA L T—EFRXR=RAT 72X, EEOENM L, BEHE AT A, FD
1 JEHIZ

HE, BHEOHEDM L L EMDOHEIZHT, MEREHBICBVTHEADHEXIRICET IR
DHABBAITOA TS Y. HEFBRICBEL CiX, 2EOBEORTIZAT 3G E LT, RiEED
RIEBIEDFEDD Y AT LOBEFZLED LTS D | £, Web R—RADFEFXEF—LRY P, *
NOIZEIT— T RREERE AT AORBELREPEDLNL TS Y. LLARRs, MEREICE
Wi, BEERR -7 — =V TR EDEERVAT A, AECREFEOBRRI 2 EEHR I BERV R
T b, BREFROCEEER (HREELEL) REZROIBERVATLAENEAINRTVER, Th
TR L2V AT A E LTHBEINTEY, R CIRAMUREZEIRNTE LT, WEINEENT
WA B, HRBEFERICEL UL, IHET, FERICBIT2HRRRICOWT, BEBERRICHE
VHBHEBICLPHEPE~DZERAAEZL BN RADOBEMTONTE . 201D, RIERORE
ER, THELBERLTWRVDD, YEEBRETELAL TS S LIIRET200HRT 512i%, Al
DEBEB~DOHBRUSLRBRETORBRAOHBE L ALY T, FHLHHEZEL TV I0O3BRTH



10

Bulletin of Okinawa National College of Technology, No.6 (2012)

5. MAT, ERLEESR-RADFT - EFREEICTEE AT A~AALR2TNIERLT, BB R
FAETOY T LY A AOHBRTERCEND 5, BEOEBAREER LANIIA2HRT 2 ER

Ebpo TS, ¥, BFRBIXNTHMET »7r— 20T, e-F—=r PV AT AERWEE
HIXTTEECIIHALOD , FOLHE, SRTFALTOAVTFUrYRESNELTARD, —HOHE
KEAFRIZEESTWVWEORBERTH S,

AR TR, BEOWED»LOER R LIZET TRBELE, b7/ FhLF—F_—XzL3
TNE A DHRBBREB L AT 2B L UHET ¥ r— M AT AOBBIZOVWTRMT D L L biT, £
BRAER & U CRIEE L = A btk oW TR B,

9, REIZT, HREAIRAFACHONT, UTAZA LT —F~N— A6 - THEBERLICE
BT — VEHBEIZOWTEMAL, B3 BlIZT, BEVAT L - BEEVAT LB LOBERICLS,
FAEEXZEY AT MEEOBOBE L HEARLTRBLNAFRITH>VTHRAS.

2 HEREBEIVATA )
HR GBS —/\

TRAE], Exaig |

LDAPEASEE
| Hh—3

HRAEHE AT AOBEITEL, UTORIC

EELE. %gg%g%g‘*,?~ g
o F— S OREL L KIIRET —F BEO . W %ﬁﬁﬁm
B U 75 A MO E ' :
® {EDBLIE ( B e
o mimmicrsy y-xnpviaxt |5 S | | @
DI PC ol
® Web E¥ = )71 ~OHE (F—F~D7 H1. HREELRF ADT 2 2RI
2 & AHIR)

HREHELRAT AL, B1OTRT RO, BEOXRy FU—2 VAT AL ORGEEL R S LEMS
26, LDAP(Lightweight Directory Access Protocol)iZ & 2 -t —HFR3E7/2 & TNT Proxy $— 3% L= R —
FEEERIRBRERA L. £ LT, BB - ZEEHbLT, FA LAN (F#he b N ER -
IEEE802.11b/g) Zi8 U T, PC DH 2 L TEERHIEROEH T Web 7'F7 U F_—RXTT7 7 AL L.
HEEBE AT LATHEI T —FiX, BEHRRRL LT, Bl - A8KE - BiBicnz, BEARI
L ORBEFEERSE LR AR E Liz. £, #B0 FD (faculty development) ~DIEH & # 4T,
BETVr— MEHCETAERICOVWTEANAY FI V7 TEB 0L L,

£7o, RHFER - SEEOFREFRORE (AR TIIRGERBIZERA L TS, FEICk-
ThE, FHREFERTORFERIZLIE LRTHZRLARY), BEFROEFHON Y = 7 bEITO
BRiZh, AT AEBREAFUNOERERBLEETH2 TN, BRICTFT—FN—IAEFH b RIcEHER
TELMEYRDH LD, INV—7THBEEICL ST 7 2 AH# &, CSV(Comma-Separated Values)” 7 A
MERILE AT v Fr—FR - Forn— PRI 37— F_XR—A0O—FBEHRARELR, V¥R
7 h#t#io A — F— A — F ERP(Enterprise Resource Planning) T %5 Waghy” #iEATH L & Lz, &
HRBBERS AT L, RROF—F—A— RVRAT ARV TIREL 25, BERERREDOVR



s SRl 65 (2012)

FAREESERROREREELMRL, FE -
FOH Y %=7LEE (BHEEESE) BELLHK
i, —FHTCSV 77 A ATk B —TEREM
TEAREREZALTWVE, F—FERITONT
L, MEEELHEa-FOLUEEL, HYH
BRMHM AR RE oW, #ABRANT
BEE LT3,

¥, HRF—FOAHEME T, HRF—# D
EHTHRDTRLELTWS, RELOLRE E2. PDA KXSBRA
P, BAPRI T AMB COERK RS, FEMBARSNS TCoHRITSER I
HER, PHHYEEI L AEHAIBEEESCOREL TS, AEL - #
CTOHRR DY TAEA AOHRE L XELETTERTHS. LrLeis, &
BORE IS IIETEIVAT AL VI 72— AR RBTF VA L DRREETD
FRPILERRHD EEZD.

2.1 YFPAHAL A F—H2— ARG - FHIEER

K AT ABEOBICRHEER LRI, HX
RRCETBY TN A DDT—F~_— R FRR
GROVCREROBETHS. FHEAIR, B
WRPPCIZT, EMBEL VT —F—AT 7 &
APEEE 2D, BBEORBIZLY, TEED —
MR b NI TLIC B 5 (R R A & I 1T 5 @) A4 vER
ZLMTELH, ANEEML AL EREHRT— —
21, Ry hU—ZRBATY—A~EXINT—
HR—ABBENS. £, HERBROREEICE
TS (hoHRE L VBEINE, ERIORE
BOHRREPLLER - B8 - REEFEFESE)
b, Y—REOFT—F_A—A~T I ERATHIL
T, BRHE<HEBI I LB TED. ZhiTED,
HRBERZ B ICF— F BEEHPOPICRBT TE
BiEhy T, RiNMERL LUK BERE~DH
BEBICETIRESRECERSND I LT, (© HERRAEE]
RN HB A MET A LATREL RS, K2 B 3. H#EE (PD
W, BIRAE OHXER - BFEL Ty MK

FHWTEHRLAN ICTERNRY PV —ZBHTH—~T 7 2R LB LE
M3, HEM (iPod touch®) »LOHXBBASOROLEREZRT.

11



12

Bulletin of Okinawa National College of Technology, No.6 (2012)

T—ZRBEIZCT AT, FOR, — ik, LDAP L L3 —VREERERERT, 77 ER
OO 2—FRERIZOWVTHREEITH. RAR@IC, v /4 VEEEZ, FEOICHEEE R — KR REE
#RT. HAMERPFIT M E (SHR:Short Home Room HRI#R) ZBIL T, HYUBE— KLY, B
EoeNBmHEE Y oF (Y o2) T30, AREZRT LI REXRNEREEICHEBTE 5.
AEEE— K G, BEREOEEES, RASOERBRICMNZ, YD OERAR A ~ONXEE
PRET AL TR 3. Hdic, HRORNBEERE 2T, HRIFEADITBIT S VAT ABRBHIR
pIkE LT, HWEAZVHREREL L, XEEEFOFREEEZ2E8R (B, XK, & B3
E ABRKE) THILICEVAATEROERB X IIho%, £, BEDA L ITAR L TOENRRO
HIBITHEIT T, BERLERL, A VI TFEORBIC OV THRATELAHRELE (PC 2D
DYAFIAT 2 ERACELTE, HBEHAZ88). Wb 77U FILTT 7 EBRATHIET, wRF—
F-ZEW (FEESCHEFROEFYS) - BEER - HREH - 77— MFEEOTATOHR
PRBIFATETHD. T I -
—MOFERBETIERBARONTSH, £
ERRET X LMEREERD LA LHRER
&a1TH LERH DA, Wagby ~D CSV 77 A
MZXB—EREIC LY, BRCBRRTFHRE %

e

i . PER o8

1}

ik
!.:
i
i.

§

b

ifeies

ETTX 5. SESHETXUER B Iz - g ,

TH, MEOBOWEREBMEEATHo LT o ESTIRADET SAREES
HBHARS B RERBEETHD N, WA B4 BECIBZVAFAT I CAORT
X LCHENICHEE R ERT 2 ERAR B OBRITIX, AVATAICLY, HREBOLARIKEIC
B ECEBILRRIETEE.

X5, BVAFL~L, BAEOTIZEABTRET S LT, FAHSFOH ENRBERIER -
FEBR ZRBENTE3H0L LE (H488). 20D, $—REDF—F—2T7 72
B LT, ZA—HRRICEL 727 B AMIBRICN 2, £#HEIRIZE U RE{To TV 5. 2403,
HEO2—FFR - BEEHHEERE - HRRER « 77— S22 BRETE A4, BFRF B OXHBER
BB T i — h RGN IRLAKBRERRENTVWS (H58R). =—¥Fglk, 7—F#~—XL
KBFRINTWASEBIIH LT, RROED

DT 7 AERRLTIRZRORLDOT 7E
AMREFBRET I LICLY, F-FORER
RYWE Vo FET 7B ARBIELTVA.
RSN TWABHERT—F 7 A Y r—a
YDOEL X, 22— FRB AT AMERITEDYE
TF—F 2 ERTHILERD Y, R ZxR0D
FIAE (£, 8, FERARES) o607
7 A R STCHET 5 BROE BRI enep  — mE-Apw
BB, AV AT ATH, LEREY, e AT HER =T W

Wagby OERAIZL DAER LT, E5. SA—THRBRECRET—F) L—ay




e Rl 65 (2012)

2. 2 MBR7Vir— FEHEER

'Bﬂmvumsn ?a-—ktﬂ-n' -5-- nmmu Intsrnal E g

0= 3 Wit im e @ aE IBE
AL, MED FD ~OFBEFEFEIT, | o S s
W7y — MEICHT BRIV s <lar
U VRISV I TEBEIRBLED J*ﬁ%‘jﬁ;mnmw
DTHD. PERDHELUBEONMIZE Do
TBEA %, ARHESR LR 29, . |
EXAAENENICEE (ERE - mRo | e [

Atk e w2 T-w-it

LE S « 5K - RII~ORHG - B -
AEDBES - Ly - BE RS (17
BRES) ARELCERESSERLE | ol E—
BT, Bisolk AORBACOVTOEE |1 omsams  wo 5%1
BRO2A Y PASTRELBRIT O TN gﬁ
% (M6 BE). HEX, BxO7Y7— |, oo e O
FDEE S LN EHER LR, B4 Ep—
DT 4 — Ry 7R bR HEFERBI 3 smemazTa. swan J g
B R RES F N2 T, WEEER AR
EBORERICEOEEEHTEILNT -
5. kh, HENE (EY¥ - 2B -K M6. 7ry—FEEEE

. ZHS) KLY, ERNEOI RIS ARRELLRIEEVAEL, #it&EnAETF T L— 1%
MoFo rao— FBEEELE. #4881k, FDEEISECHBEINLETF VI L—MEHLT, LE
RIECTEMTRZEHNELZER - BELAR, BLOEYUBAKT v Fu— FThilR.
PARBEL T, BRARREOB EH2F BSHR - SHBEETEL L, EFOHRRROEE -
BELFARELASZZ LD, BENLTEEROBRICHLEML TS L Ebhs (B2 10 PC %k
EHDR2AERR). Tk, T — P HMENRBEALBRLNWEZ L b, VAT LAOEYME
EFHEILTWVWA.

3 RPELEETWUAT A~DORHN

HEBIRICRBIT HEROILE LEEIZBVTIE, UTOX S RBERZTLNE.

1) R EBRRSE PR IBBERV AT A, AECRFOFEARES LB IBERV AT A, B
BRESERET 2% 2 U TBUVAT L, BEOREPESBEREEZTIRERVAT LAED
B BETIT—FX—RABOESDOE L X,

2) BF—BR-RART I RATEROER2 YT 4 - BY —OBHE L hizAILER.

3) BEEEZRICHTREE - EHE - REFO=FH TORRITL LRI EOTDOBERIREE.

T, REVAT b« EBEVAT LG LOEMICL S, PEETIBURAT AEEOROREL

EEARLRRBLNIBRIE>NTRRS,



14

Bulletin of Okinawa National College of Technology, No.6 (2012)

3. 1 MEBVAFALOHMN

HRREE T, 12 2ECBWTII2%H L&
RoTHY, BFXBICMZ CREDEREXIER
LEELAThiTRE Ry, 20DIC, B
TERTIHIRVATFLAOEBENEETHD L
E25. PAOERIEFIWHCEY, #HE~
OHRRI 2 BT ED SR RS &
ERESEHEFVELTALOT, HREHI AT
LEREBELERTIREV AT L0005,
AR L T, &7 F_X—AWOEBENRE
BLi2h, £ITC, HRERF—FN—R LR
EEEHETF—F R % CSV BROTF— 718
ZWLVEEPEAZ L CRRTAI L
D, BEEEILFVRAFTAD PREELE.

HRRE & REFRIZKES L, R D74
—y MCTHREERIC A —VEDNT 585
LEELE LEHESICKY, i—FOSHR
FRICATEDZERR 2 REN CTHREBT DL
Ly, RETHILIZESEARIC L Z2HPH
REBLARRE RS, £, KEARIRLY
fREEEIT THRE L TV B REFRICOVT,

FREEAITRETAIEICLY, REFOE
FHRBZERICTO 2B TE LD, A
DHEREEE B ERTEL 5. EEA

B7. BEEEFRVRAT A

0900017 AANe2 88
flx % % & & Bl
s Oos0000 "

Al
g OO o QO -
SM X O Q= -
1 OO0 - -
@ OO0 ? - -
g OO - -
3 00 ?
4 O
Y OO0 O

x QQO> x x O
e

2006 0

a0 0 Q0 ‘: L

@k 0 0 1 1 0 0 O

E8. REERFA—ATF—<y b

—/VEAICBEL T, HWERET X7 ATERITERE T3 REORBE A L£OFEERT, M1 »AH
OEBHMEBEALE L TRIEATok. HE, BEVATALOF—F_X—RER/ITE TV iNED,
BV AFABPLBRT— 2 FERE TCHREFE AT AZETL LY. £, 44924084/ L
TIPS OEERBOLERBRED VAT ACAHLTHL bV, THEAOHIC | BESOHBERERE
HEF R LA L 25, BARBORECSWTOEE LS8, RN ER2HETS L
DEBNLREERELN, FATACREFOEEMSEEL .

FHRETFPHLSERTIA/OMLOND, BERE L REFROZEDEFICETHERILEHIE4E
ElRoTW3. Mz, BMHIRKIZEWTL, (v &—%y MERITTRESOREH ~ORH 2 ERIE
H - EEBMETHY, BEBEERELB—E LR BEREOLRBERSE LV 2 5. HEE
BLREOBRDERCLIIZIZEDS T EEL, XBEETI2EIHNTS, EREILEFERICEIH

AE BB TE 5.



s sRlE 65 (2012)

3. 2 BEIATALOWEE

BE, #HEVATLALLT, ELBHROEBEELE L AT A Campusmate 2 F|H L T30, BEZE

DEGHIBREIRD, BREEREOERIIIZ OFHZBEL TWHOMRBIRTHD. £/, HRT—%
DHEEFICEALTH, BERTRIL, HEFEREFCRESNTZES—RADER»PL, FANCTUTILE
BHY, BEEL THEELHEY L CWAHBICL - Tid, HUEBNERLTET LERIHERRET S
ey, AERMEICEBIENY D, ANBRVEOTMEELBEINS. HREHEVATFLALOTF—H
N—RBEEITOIZLICLY, EEREEIAES SRR THIZ LIZEATHD. MIVZEEDST
WWRFEICHIS T2 ZENEET, SHIUHEBAWERR L BFREFORE2E EXFHFTEDZ 00,
BEVATLALOEBIIZHELVWLLD. £, Ty —MEEOERIZEL Y, PDCA ¥4 Z VOFHR
b7 b R EREOEHI AT BEAOHEICHLEN LT bk,

4 MR

AT, FRCHBELEY TAZA DHRBFEHE I AT HMCOWTHEERT 2T L L bIC, £
BHER 28 U Aoz >\ Tk~ 7=,

BYATHE, AV F2TFbEE BRERES) ~Oa2—F L)L TOSMEOTEREICMEZ, BB
AT A~DOHRIEROFELIC L DT — Y BERFICHE T THERDO H HERTER Y OHER L Vo 127
RBH3D. B, AMIFEICONTE, YATL0ERZLCICRTEAICET 2 EBTHENR ORI
9 aX MHIBIEPHGETE S, Fi, BEORRICE LTI, HITD Campusmate TiE, BEH7Y
BAE S ST ET 2EREELHIB TE 2720, BEFEEDOHCERL TS, E8REAHYTIHAD
mE, B 40 b OEERIBIRESERTE, ZRRELETREEEOEBRITFEFTICRE .
EEARMOERICL Y, BB I E CTULDOREZ, ZAOHERE - £IEHEE - fESICESYT
LT LNBFREERD. UEDZ b, BENEDOH E~DHRPRESHFHFTEDIENZ LS.
SHIT, BEVATAROVIREBVAT AL OEENSBE THHLEEZTND. BEVARATLLED
BHHEIZ LY, ERUERAE COMRME L b ONCHEMEE TORE DX DFEIRRIRIC L 5B L
Wiz, 2 A FNOBBBROHFRFTES. £/, BEVATLLOEHICLY, BERBELEREL OE
B L ARFED OB REEEFOIENRTEE LD LEZXD. ZhickY, ZEOEDET OMEIZIE
Wiz, EEEEOUBCL3FEERALOVEIZLENRDLLELS.

HieE

AIFRD—EBITREEE OB BEETFZEHERHIE (SCOPE) His ICT IRETUAFFERRE [PDA % 1E
AL EBERHEXE Y AT AOB%(092311001) | OXTIZ LY TbiLi.

Tz, AFRICH-Y, BEELEBERZERT I L b, BEINEEE VAT ACET 5 FHIE
HEEW:, £DEFERTEROBHREHHEBRICEH - LET.

15



16

Bulletin of Okinawa National College of Technology, No.6 (2012)

BE 30

1) BRA —F=v 7 ary)— T AR, “e 5—=r 7 HE2007/2008 iR ¢, HREERFHRE,
(2008)

2) FIIEZ, & ME, “QR 2— FZAHWVZWeb N—RA LV AT A X B HEEHE , ETHRBIESR
SERFZR R, 108(459) : pp.97-99, (2007)

3) Chinami Kaneshiro, Kentaro Noguchi, Chikatoshi Yamada, Kazuhide Sugimoto, Masashi Mizuno and
Yoshinori Nie '‘Development Of Education Support System Built By Web Database Application," 4th
International Symposium on Advances in Technology Education(ISATE2010), 2CS, (2010).

4) KJIEA, EREfZE, “Web X—RADOZEAXEI—CRITHEE LEEERIAEL X T LOHFE , F
2R, 107(205), pp.65-68, (2007).

5) http://wagby.com/apps/edu/

6) http://www.apple.com/jp/ipodtouch/
7) BFORKER, [LEBR, FRTHE, BERE, LARE, KFES B RA, “BEFERERIC
KBREREINT VAT LOBE “, R, ET, HELE 110(453) , 61-65, (2011).




s SR 65 (2012)

Qualitative improvement of education
based on a real-time attendance management system

Kazuhide SUGIMOTO, Kentarou NOGUCHI, Chikatoshi YAMADA, Chinami KANESHIRO
Department of Information and Communication Systems Engineering
k.sugimt@okinawa-ct.ac.jp

Keywords: attendance management, real-time database access, qualitative improvement of education, enterprise

system for education, faculty development
Abstract:

The purpose of this study is an evaluation of the effectiveness through practical experiments of the real-time
attendance management system from a viewpoint for qualitative improvement of education. Under the present
conditions, the result of attendance check at the time of the lecture start is recorded to paper such as school affairs
notebook by a teaching staff and cannot be registered in a database on real time. About the transmission of safety
confirmation and the situation of the absentee, it seems to be a time-consuming process and an item to be solved.
We develop an attendance management system on a local server to realize real-time registration and checking
through database access via wireless network just in time. Furthermore, we also implement an information
gathering function by questionaries about lectures on the same server, mainly for faculty development. This paper
reports not only the effectiveness of real-time availability of attendance registration and checking for saving time
and labor load, but the possibilityof enterprise server for saving resources, cost and maintainance load by

integrating various kinds of functions for qualitative improvement of education.
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Investigation of isolation, culture and stock about Vibrio
extracted from coral surface

*Naoko Isomural, Shoma Tsubotaz, Hideyuki Yamashirol, Shinya Ikematsu'
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Coral reefs are very important for us as fishery grounds and tourist attractions. However, various diseases have
occurred frequently in coral reefs, it is serious problem. Although Vibrionaceae had been identified as causative
agents of coral diseases, interactions between corals and Vibrio remain unknown. Cultured Vibrio is needed to
investigate these interactions by some experiments and analyses. In this study, our aims are to investigate isolation,
culture and freeze stock about Vibrio extracted from coral surface by standard methods in the field of human
medicine. We collected RTN specimens from Acropora muricata in Okinawa Churaumi Aquarium. Growth of
extracted bacterium in alkaline peptone culture medium was shown, and we could isolate single colony of Vibrio
from the culture medium for isolation of pathogenetic Vibrio. We could re-culture many freeze stocks of isolated
Vibrio. These results of this study will contribute to investigate the effects of Vibrio to coral disease in the future.
Key Words : Coral, Vibrio, RTN, Isolation, Culture, Stock
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Extensive Reading and Listening in English Education at Okinawa National College
of Technology
—From the First Year Enrollment to the Seventh—

ARAKAWA Tomokiyo
Department of Integrated Arts and Science

While contributing to the development of industry, English education at colleges of technology has received
less evaluation from society and industry in Japan. Seven years have passed since Okinawa National College of
Technology opened in April 2004, SSS (Start with Simple Stories) Extensive Reading has been introduced along
with extensive listening since its opening. We now have more than 15,000 books for reading and listening. This
paper describes how the method has been conducted and modified to meet the needs of the students and how the
teachers of the department have dealt with English education.

The students of our college have to take TOEIC Bridge or TOEIC IP every year and its scores are calculated
into their English grades. The paper reports how the students have done in the tests compared with the average
scores of other college students. The scores in TOEIC IP of our students drastically improved in 2010 from the
previous year and the paper analyzes how the students’ attitude toward the test has changed.

KEYWORDS: extensive reading, extensive listening, TOEIC, TOEIC Bridge
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A comparative survey of perspectives of a leader - Differences between college
students and leaders of business and research arena

Hiroshi Tanaka
Department of Bioresources Engineering, Okinawa National College of Technology

A comparative survey of perspectives of a leader has been performed for groups, one was consisted of college
students (n=38) and the other was of business leaders (n=20) and/or research readers (n=12). All subjects were
encouraged to select three messages from the 56 messages, made by a captain of Japanese football team, that were
used as perspectives of a leader. Differences of selection of the messages among the leader groups have been
observed. Both leader groups selected “To come in touch with genuine professionals®. Though the business leader
group supported “To tackle with changes” with a 20% selection rate, none of the research leader group selected
this message. Only 10% of the business leader group supported “Not to gather together in groups™ while the
research leader group adhered to this message with a 33% selection rate. Differences of selection of the messages
between the leader groups and the college student group have also been observed. The leader group selected “To
face right in front of difficulties”, “To keep flat visions™, “To find out the crunch” but none of the college student
selected those three messages. These observations indicated that 1) the perspectives of the two leader groups were
different depending on environments that they were facing, 2) there were differences in selection of the messages
between the leader groups and the college student group based on their experiments and 3) this gap of the
perspectives has a potential as an educational tool for the students.

Key Words: Leader, Perspective, Leadership, College Education, Survey
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A Computational Simulation of the Shock Wave induced by Underwater
Gap Discharge

“1Yoshikazu HIGA, “Shuhei SHINZATO, *Tatsuhiro TAMAKI, “Hirofumi TYAMA and *Shigeru ITOH

1 Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
2 Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, ONCT
3 Dept. Media Information Engng., ONCT
4 Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech.
5  President, Okinawa Nat. Coll. Tech

A shock wave propagation generated by electrical discharge in water is a phenomenon used in many
applications not only mechanical engineering but medical and chemical treatment. In this study, to clarify the
characteristic phenomena of the shock wave induced by underwater gap discharge, we developed a numerical
model using Smoothed Particle Hydrodynamics (SPH) method. A series of computational simulations have been
performed for a pseudo-ellipsoid vessel with different axis. Then the propagation and convergence in the vessel
have been also observed.

MULTIPHYSICS 2011, Barcelona, Spain, (2011.12), pp.35.
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High Sensitive Uplink Design in WiMAX Radio-over-Fiber PON

Koyu Chinen, Haruka Mikamori

Department of Information and Communication System Engineering

Since the Worldwide Interoperability for Microwave Access (WiMAX) signal is generated by modulations of
Orthogonal Frequency Division Multiplexing (OFDM), the Inverse Fast Fourier Transform (IFFT) signal has a
large Peak Average Ratio (PAR) at the Complementary Cumulative Distribution Function (CCDF). The large
peak signal causes nonlinear signal after the amplifications, and the demodulated signal cause errors. This
nonlinearity is dominant in the high gain amplifiers cascade at the uplink design. We investigated the optimum
design of the optical and electrical amplifiers in the uplink WiMAX Radio over Fiber (RoF) passive optical
network (PON) system that was configured with a 1:8 splitter, a 30km-SMF, an Erbium-doped-Fiber (EDFA)
and Low-Noise-Amplifier (LNA). The use of the EDFA improved the Carrier to Noise (CNR) at the PIN-PD
receiver. But the Relative Constellation Error (RCE) showed the minimum value at the gain between 10 to
13dB. The higher EDFA gain caused a distortion in the EDFA and the LNA of the PIN-PD receiver. The EDFA
gain should compensate the optical loss of the optical components in the PON. The saturation in the LNA of the
PIN-PD caused the degradation of the RCE. Therefore, to achieve lower RCE at the lower modulation power
than -30dBm, the LNA gain of 27dB was an optimum value. The gain of the LNA should not be high so that the
LNA output power does not exceed -15dBm. A high gain 41dB LNA that was designed with three stages
Enhancement Pseudo-High Electron Mobility Transistor (EP-HEMT) was used as the driver of the 1550nm
Distributed Feed-back-Laser Diode (DFB-LD). The gain of the LNA should be higher than the difference
between the input power and 20dBm. The optimum gain of the LNA driver of the DFB-LD was calculated by a
formula to achieve an RCE of -25dB.

Key Words: RoF, WiMAX, RCE, PON,

Asia Communications and Photonics Conference and Exhibition (ACP 2011), Shanghai, China, 8309-75,
December 13-16 (2011),
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GPS and Discrete Kalman Filter for Indoor Robot Navigation

Mbaitiga Zacharie

Department of Media Information Engineering,
Okinawa National College of Technology, 905
Henoko, Nago 905-2192, Japan

This paper discusses the implementation of the Kalman Filter using Global Positioning System (GPS) for
indoor robot navigation. Two dimensional coordinates is used for the map building, and refers to the global
coordinate which is attached to the reference landmark for position and direction information the robot gets.
The Discrete Kalman Filter is used to estimate the robot position, project the estimated current state ahead in
time through time update and adjust the projected estimated state by an actual measurement at that time via the
measurement update. The navigation test has been performed and has been found to be robust.

Keywords—Global positioning system, Kalman Filter, robot navigation.

Proceedings of the International Conference on Applied Computer Science and Engineering, Bankok,
December 25-26, 2011, Issue 60, pp: 255-261
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Logical Development of Early Mahayana Buddhism in Japan

Kumi Aoki
Department of Integrated Arts and Science, Okinawa National College of Technology

Abstract

Based on the philosophy of Emptiness in early Mahayana Buddhism, and influenced by
western philosophy, especially that of Hegel, Kitaro Nishida developed a unique logic called the
"Logic of Place" or the "Dialectic of Place." Though Both Nishida and Nagarjuna, who laid the
philosophical foundation of Emptiness, regards that Compassion comes out of the self-negation of
Emptiness ($uinyata) / Absolute Nothingness, Nishida goes further and describes how the world
arises from Absolute Nothingness. He also explains the structure of the world which entails religious

consciousness.

Key Words : Emptiness, Absolute Nothingness, Absolutely Contradictory Self-identity, the
Logic of Place, the Historical World

1. Introduction

In Japan, the philosophy of Emptiness ($iinyatz) in early Mahayana Buddhism was, under the
influence of Western philosophy, developed into a unique logic called the "Logic of Place" or the
"Dialectic of Place” by a prominent Japanese philosopher, Kitaro Nishida (1870-1945). The reason
that this logic is called “dialectic™ is that it explains how the world develops in concord with the
inward development of the consciousness. Though it is true that some people insist that "Logic of
Place" should not be called dialectic, this is nevertheless a very unique logic which can cope with the
issue of “the expanding self” raised by Hegelian Dialectic, which has deeply affected western ways
of thinking

It is true that the modern self which Descartes discovered saved the world from the domination
of God and thus allowed science to develop. Yet, when the development of the world is thought to be
the path along which the Sprit unfolds itself until it finally realizes its own true self, the problem
arises that each individual that the Spirit meets along the path becomes a mere instrument.

In this paper I would like to explain how Logic of Place or Dialectic of Place copes with this
issue of Hegelian dialectic by incorporating the philosophy of Emptiness. I would also like to discuss
the difference between Nishida’s Absolute Nothingness and Nagarjuna’s Emptiness in order to make
clear the purpose of the teachings of Nagarjuna, whereby, I believe, the originality of Nishida’s
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philosophy is also clarified.

2. Self-Negative Determination of Absolute Nothingness

Kitaro Nishida practiced Zen, and was familiar with not only Chinese and Japanese Buddhism
but also early Mahayana Buddhism, especially those sutras of PrajfiGparamita as are called
Vajracchedika-prajiiaparamita-sitra known as Diamond Sutra and Prajfiaparamitd-h fdaya known
as Heart Sutra, as well as Milamadhyamaka-karika (MMK). Nishida did not read Sanskrit, so it is
assumed that his understanding of early Mahayana Buddhism depended exclusively on Chinese
translations.

In Chinese version of Heart Sutra, it is said “Form is nothing but Emptiness, and Emptiness is
nothing but Form.” And in Chinese version of Diamond Sutra, there often appear the expressions
which can be patterned as “X is no X. That is why X is called X.” Indian people would see what is
called tetralemma in those seemingly contradictive expressions. Nishida, however, sees them from
the perspective of a philosopher whose logical base is in Western philosophy; he does not only think
that those are the verbal expressions of true reality but he also regards contradiction as the
fundamental structure of reality. He argues that true reality consists in the “Absolutely Contradictory
Self-Identity” of two opposite things, such as “the one” and “the many”, “subject” and “object”, and
“the absolute™ and “the relative™; every being is simultaneously both “the one” (the absolute) and
“the many” (the relative), and subject and object are the two different aspects of one reality. (Vol.8)"

By placing contradiction at the center of his philosophy, Nishida tries to establish his own
dialectic. Contrary to Hegel’s contradiction, Nishida’s contradiction does not synthesize itself. For
Nishida, X and non-X are integrated as one in each individual without resolving the opposition to
each other, and the world does not develop through the sublation of two opposite things. Instead, the
world develops through its own self-negation. According to Nishida, even Absolute Nothingness
(“the one™), the groundless ground of everything, includes its negation (“the many”) in itself. Due to
this self-contradicted nature, Absolute Nothingness becomes conscious of itself and sees something
other than itself in itself. That is to say, Absolute Nothingness reflects itself in itself as “the many”
and self-negatively determines itself as forms. In this way, Absolute Nothingness is considered to be
the Place in which every existence as well as every conscious phenomenon arises, and since there is
literally no “determiner” in this self-negative determination of Absolute Nothingness?, the
self-determination of Absolute Nothingness should be regarded as the self-determination of the
world itself. Thus, by Nishida, the world is thought to be self-forming. (Vol.9)

This self-forming world, which Nishida calls the Historical World, is not the world in which
only “the many” are determined by “the one.” It is the world in which “the one” (the environment)
and “the many” (individuals as a whole) as well as each component of “the many” (each individual)

determine one another (Vol.5, Vol.8, Vol.9). For as Nagarjuna says, for example, that there is no
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“seer” without “the seen” (MMK,14,6,¢), “X” does not exist as “X’” without the existence of
“non-X.” In other words, nothing exists as it is without co-determination by its opposite.

It is this structure which makes the real world, which Nishida calls “Historical World,”
dynamic; in the Historical World, where “the one” and “the many™ as well as each component of
“the many” determine one another, any action of each individual, which is created or conditioned by
its surroundings, is obliged to alter its surroundings in turn. (Vol.5, Vol.8, Vol.9) Thus Nishida said
that the Historical World is the world which shifts “from the created to the creating” (Vol.§8, p.3).

Nishida’s Historical World is not only self-creative but also self-expressive, for each individual
in the Historical World is thought to be an expressive point of the World (Vol.5, Vol.8, Vol.10). It
does not mean, however, that the individual is deprived of its own free will. Since the individual is
the self-negative form of Absolute Nothingness, the more it becomes aware of its true self as the
negation of Absolute Nothingness, the freer and the more independent it should become (Vol.10).

The reader may notice that there is no “process” in Nishida’s World. In fact, in Nishida’s
Historical World, time does not unfold continuously from the past to the future, and it is this
point that some people insist that Nishida’s Logic of the Place should be called dialectic. This
Absence of process, however, does not make Nishida’s World static. As we have seen, the
Historical World shifts from “the created” to “the creating.” Also, in the Historical World, time
shifts from the Present to the Present, each moment self-contradictorily including infinite past and
infinite future as a self-determination of “the Eternal Present” (Vol.5).> Driven by this
self-contradiction, the Present self-negatively determines itself, whereby time shifts everlastingly
from the Present to the Present (Vol.5).

In the world in which each moment includes infinite past and infinite future, the Self does not
need to wait until time has fully unfolded, nor does it need to expand itself; it can become fully
aware of itself at any time, and the world shows different aspects depending on how deep the

consciousness 1s.

3.The Realization of the Self

As we have seen above, there is no issue of expanding self in Nishida’s logic of Place, nor is
each individual in the Historical World a mere instrument of development. It is because the world is
thought to develop through self-negative determination of Absolute Nothingness with each
individual being its expressive point.

For Nishida, this is the logical explanation of “Emptiness is Form,” while “Form is Emptiness”
describes the direction from “the many” to “the one.” This direction can mean the realization of the
true self, that is, the realization of Absolute Nothingness by the Self in the Self.

Yet, for Nishida, since “the one” and “the many” should always be Absolutely Contradictorily

Self-Identical, “Form is Emptiness™ does not mean that Form becomes Formless; no matter how
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deep the realization of the self may be, the self cannot become Absolute Nothingness itself as long as
it is alive, for Absolute Nothingness means nothing but one’s own eternal death. In other words,
Absolute Nothingness is the absolute contradiction included essentially in one’s /ife. That is why the
realization of Absolute Nothingness has a deep religious meaning; the human is created by the will
of the Absolute in the way that the self-contradictory nature rooted deeply in its existence becomes
so problematic that it brings forth religious consciousness (Vol.10). For Nishida, the realization of
Absolute Nothingness is the realization of the eternal death. From religious point of view, however,
this realization of the eternal death can mean an encounter with the Eternity, the Absolute Being*,
God, or whatever it is called.” In this religious encounter, one realizes itself as the compassionate
self-negative form of this Absolute, and thus becomes aware that its existence is affirmed as an
expressive point of the Absolute. This is the turning point from self-negation to self-affirmation, that
is, from “Form is Emptiness” to “Emptiness is Form.” With such overturning, one attains unbounded

standpoint which Nishida called “Common Human Experience” (Vol.10).

4. Nishida and Nagarjuna

In the first verse of Lokatita-stava, Nagarjuna praised the transcendent being (Buddha) by
saying “You are exhausted by compassion for all creatures.” From this verse we can assume that
Nagarjuna, like Nishida, regarded that Compassion comes out of the self-negation of the
transcendent. However, Nagarjuna would disagree with the opinion that Emptiness is “the Place”
where things arise, as, for Nagarjuna, Emptiness does not have any ontological meaning.

Nagarjuna’s negation found in Milamadhyamaka-karika is also epistemological and not
ontological, and its purpose is to free people from the dichotomous way of thinking; for, according
to Nagarjuna, it is the dichotomous way of thinking that makes people suffer from desire-based
actions and their consequences. On the other hand, Nishida’s Absolutely Contradictory Self-Identity
is an ontological logic which describes the structure of reality.

Furthermore, Nagarjuna and Nishida would disagree on their opinion about Self-Nature®, and
therefore their attitude toward the relation between Emptiness and Dependent Arising
(pratitya-samutpada), would also be different. When Nagarjuna said that Dependent Arising is called
Emptiness (MMK,24,18,ab), what he means is that there is no Self-Nature in whatever dependently
arises. In other words, things, which dependently arise, should neither be existent nor non-existent,
for nothing can be either existent or non-existent without Self-Nature. In contrast, for Nishida, things
should be both existent and non-existent. Such things should have somewhat of Self-Nature, though
they should simultaneously be empty. In such a case, Dependent Arising would not exactly the same
as Emptiness. Rather, Nishida would say, they are Absolutely Contradictory Self-Identical.

5. Conclusion



MRS R 65 (2012) 75

As we have seen, Nishida’s Logic of Place has two aspects. One is that it describes how the
world arises from Absolute Nothingness while demonstrating that each individual has infinite value
as the self-negation of Absolute Nothingness. The other is that it explains the structure of the world
which entails religious consciousness.

Although Nishida’s concept of Absolute Nothingness is different from Nagarjuna’s Emptiness
in many ways, it is still obvious that Nishida’s Absolute Nothingness has its base in the philosophy
of Emptiness. Contrary to the concept of Nothingness as is found in Western tradition, Emptiness
never becomes the object of recognition, and it is this aspect of Emptiness, together with the concept
of Dependent Arising, which allowed Nishida to invent the unique logic. In this sense, I believe,
Nishida has shown that the philosophy of Emptiness has great possibilities to provide a remedial

logic for the modern world.

Notes

1 The volume numbers in parentheses are from Collected Works of Kitaro Nishida.

2 Absolute Nothingness cannot be a “determiner” because it is not an objective reality.

3 The self-determination of Eternal Present is the noematic (objective) aspect of the
self-determination of Absolute Nothingness.

It can be said that in religious experiences, one experience Absolute Nothingness as the Absolute
Being.

> Nishida called this encounter “Inverse Polarity” (Vol.10).

Self-Nature is self-caused, non-alterative, independent substantiality, which makes things what it

is.
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Visualization of 3D Crystallographic Defects using SEM/EBSD
and Sequential Electropolishing

"1Yoshikazu HIGA *Takuya SUNAGAWA and !Takashi MAKISHI
1 Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
2 Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, ONCT

Crystallographic grains and defects play an important role in different processes, such as grain growth and
recrystallization, deformation, and damage. Due to the important role of these characteristics it is of high interest

to characterize the crystallographic orientation and investigate grain boundary distributions in crystalline materials.

In this study, an experimental investigation of the crystallographic defects, such as dislocation arrays, grain
boundaries and its orientations, using electron backscatter diffraction (EBSD) mapping with a scanning electron
microscope (SEM) have been performed in a commercial polycrystalline copper. By means of EBSD local
orientations are determined at individual points in a regular grid on a planar surface of a specimen. From the
orientation differences between neighboring points the lattice curvature and the dislocation density tensor can be
derived. The surface of the specimen was given a short electropolish and investigated by SEM/EBSD. Then, this
process was repeated several times in order to examine parallel sections in thickness direction. Using this
technique, the EBSD mapping data set was aligned and reconstructed to a 3D crystallographic grains and defects.

The 2011 World Congress on Advances in Structural Engineering and Mechanics (ASEM11+), (2011.09),
CDR.

EBSD < v 72 & 5 @B SN KRNSO P L
Visualization of Crystallographic Defects using EBSD Orientation Maps
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EBSDEFT#EmFNMIER LY, BETAT— BN OKRTRIE & L CRTARIRT > V231

THZILIZEY, BUNEBEET VY NVOFMEITRZD. FBRTHE, ETEAEEBERHFIIRLT, BYE
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H AR 4% 24 [MHE H¥E#HES CD-ROM #RXE, No.ll-3, (2011.10), pp.200-201.
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A first year engineering experience targeted physical sciences in Okinawa College of Technology
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No.11-56, (2011.11), pp.17-18.

nRy NMUERZEME LELDOL VEEDO L FDRE
The Method and the Effect of Making Education by the Robot Production
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H AR P B & S HMRES B H20BEEL2 K- T BENDRREZGNRD  HBERIE,
No.11-56, (2011.11), pp.19-20.
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W TEHERMEE /W AT LA TERICEITS
HNEEBREPLE LEOERTEHEE
A first year engineering education targeted dynamics experiment in Mechanical Systems
Engineering at Okinawa College of Technology
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Heat Transfer and Dehvdrogenation of Cyclohexane in Pool Boilin
ype %%er%no-(‘i‘lhemicalyﬁeact%r ' s

*H.Yamashiro', O.Makishi', Y.Miyafuji®

'Dep. of Mech. Sys. Eng., *Technical Support Section

Dehydrogenation of chemical reaction of cyclohexane during pool boiling heat transfer conditions were
studied experimentally to pursue the potential of hydrogen storage and supply system using the cyclic
hydrocarbons. The setup was a closed system consisting of three main components, a test section, a reactor and an
in-tube condenser. The presented results include the effects of system pressure, liquid subcooling, heat flux and

wall superheat on the hydrogen production rate and the heat transfer characteristics as well as the observation of
phenomena.

International Heat Transfer Conference, IHTC14-23198, Board #64 Poster Presentation, August 10, 2010,
Washington D.C., USA
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Controller Reduction Using Structurally Balanced Truncation
Method with New Closed-Loop Structures

Kentaro Asato', Nagado Tsutomu' and Tamaki Shiro'

"University of the Ryukyus

In this paper, we discuss controller reduction using structurally balanced truncation (SBT) method with new
closed-loop structures. The most consequential disadvantage in SBT method is the problem for feasibility of
Lyapunov inequalities for closed-loop systems and it still remain open to this date. The new closed-loop structures
are introduced in order to relax the feasibility. Finally, a numerical example is used to verify the availability of the
proposed methods.

The 15™ Mediterranean Conference on Control and Automation, June 26-29, 2007, CD-ROM
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Development and Practice of National Colleges of Technology
Version Embedded Technology Skill Standards

Kazuhide Sugimoto, Kentarou Noguchi, Chikatoshi Yamada, and Takahiro Yonamine

Department of Information and Communication Systems Engineering

Recently, demands for skillful engineers for developing higher application of embedded systems increase in the
industry. In both universities and national colleges of technology, the higher education for embedded technology
skill has been practiced in Japan. However, the systematization of the curriculum for embedded skill training is an
item to be solved. Now, we are working on a project and developing skill standards with both educational contents
and the new curriculum in cooperation with 10 national colleges of technology. Main objective of this project is to
clarify what kinds of embedded skills should be learned and mastered in national colleges of technology. Here,
skill standards have to be defined as a “skill sheet’, and based on the standards, mastered skills by each student
have to be visualized to encourage their learning motivation. In this paper, two parts are mainly outlined. One is
how to design embedded technology skill standards. And the other is how to construct the skill management
system to guarantee student's skill level for embedded technology.

41th ASEE/IEEE Frontiers in Education Conference (FIE2011), T4C, Rapid City, South Dakota, USA, Oct. 12-15
2011.

Extraction of learning point by visualization of skill

Shihoko Kamisato, Yukihiro Mori, Nobuhiro Yamashiro Kentaro Noguchi and Yoshiteru Ishida

Department of Information and Communication Systems Engineering

Experiments are a valuable tool in reinforcing important concepts in engineering students. In precedence research,
we considered the technical skill education imparted during engineering experiments and analyze eye and arm
movements of the teachers and students in the experiments. Purpose of this research is improvement of
engineering experiment by visualization of skills. We visualized the teaching materials movie of the teacher and
student. Furthermore, it made clear a weak point of engineering experiment using principal component analysis
and protocol analysis. As a result it was able to make sure of having weak point consciousness with default setting
of device and relation of connection of device.

The Sixteenth International Symposium on Artificial Life and Robotics (AROB 16th'11), 0S20-4, pp.483-486,
Oita, JAPAN, Jan.27-29 2011,
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The purpose of this study is to show clearly whether the educational effects is influenced with delivery lesson of
physical education in distant island. The contents of delivery lesson were 50m sprinting, standing long jump and
body reaction time. As a result, the record of 50m sprinting and body reaction time has improved. Moreover, the
interest and the concern for physical education have improved, too. In conclusion, it was clarified that delivery
lesson of physical education that there was an educational effects.

NATEEAE N BSEMEREBIER CE [EEHET | $F 34 7, pp.631-636, March 2011.
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In this paper, we report introduction of student-led experiments for our college. The experiment is intended for
different courses (Mechanical Systems Engineering, Electronic Communication Systems Engineering,
Information Engineering, and Biological Resources Engineering) students, that is to say fusion complex education,
and is aimed for engineering design education by planning and leadership skills of students. Especially, we focus
in theme of Electronic Communication Systems Engineering course. The experiment theme carried out optical
sensor, sound sensor, optical communication, and programming practice by LEGO MINDSTORMS. From the
result of the experiments we found that students can make planning and leadership abilities efficiently.

SATEIEAE N B EEMERBIER CE [HS5EHE | ¥ 34 5, pp.281-286, March 2011.
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This paper shows a simple technique for present movie material in engineering experiments. In our system, a
teacher wearing goggles equipped with a camera performs an engineering experiment in the usual manner. Next,
the obtained sequential movie is segmented by detecting changes in the movie scenes. Finally, the teacher selects
the resultant segmented movie as a teaching material. Furthermore, we visualize and inspect the obtained
sequential movie using of the teacher and student in engineering experimentation.

AALZHEHS T%##E , vol.59, no.2, pp.16-21, March 2011.

Platform-Independent Middleware Code Generation for Functionally
Distributed Embedded Systems

Chikatoshi Yamada, Ai Makabi and Yasunori Nagata

Department of Information and Communication Systems Engineering

Recently, large scale and complex systems become problems on embedded systems development. The
development period shortens along with it, and engineers have a hard time. In this paper, we aim at the realization
of middleware code generation tool that HW/SW engineers are unconscious of each other. Specifically, the each
typical source codes of HW/SW systems can be automatically produced from blueprints of embedded UML
(eUML). By model based development using UML, designers can be changed their thinking for original behaviors
of the systems. In addition, development period can be shortened by achieving the HW/SW co-design. Moreover,
the method of the HW design that uses UML (object-oriented) is examined.

The 20th International Workshop on Post-Binary ULSI Systems, pp.17-20, Tuusula, Finland, May 22, 2011.
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We proposed the concept of novel robots and embedded systems typical of Okinawa. To realize this concept,
we organized the technical meetings of this, and promote research. One result could be provided with " MDD
(Model-Driven Development) Robot Challenge 2009" of IPSJ. Now our research focuses on development of a
remote control diving robot. And other activity is an approach for College of Technology version ETSS
(Embedded Technology Skill Standard) development

Rk 22 EEBRFREFEGAHAKRSE, $7-2079,2010 £ 8 A 25 H
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We proposed the concept of novel robots and embedded systems typical of Okinawa. To realize this concept,
we organized the technical meetings of this, and promote research. Now our research focuses on development of a
remote control diving
robot using Visible Light Communication.

BERFSWHREE T X T MRS, [1S-10-044, 201049 A9 H
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We are Delevoping guide-robot which based on Okinawa electric Power Company and Okiden global systems
Company. Incoporated's Demand specification.Its contents are robot witch guides a visitor to the designated area
and it automatic return to waiting position. Robot's Independence movement uses QR code navigation. I use a

non-contact feeding device about the supply of the electricity and charge it.

BERFSREREEZY AT LFES, [1S-10-045, 201049 A9 H
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In this paper, to develop the guide robot using QR code, we propose a method to setup the QR codes on ceiling,
and to control a guide robot by the results of QR code recognition. For the experimental, the guide route was made

and autonomous guiding function was performed. As the result the effectiveness of the proposed method is
confirmed.

BRFEREREE Y AT LBFFEE, 11S-10-046,20104£9 H 9 H
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We developed the OGS guide robot system on demand specification of Okiden Global Systems Inc,.It is essential
for Mobile Robot that the real-time self-localization and obstacle detection. Consequently, this system use
QR-code-mark on the ceiling for self-localization. And we developed a sonar robot system, for obstacle detection.
We got good results for obstacle detection by using eight sonar sensors.

BRPEREREE Y AT LS, [1S-10-047, 2010469 A 9 H
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This paper describes the development of the non-contact type automatic electrical-charging system for OGS
guide robot. To stop precisely at the position of charging based station is necessary in such a self-charging system.
This research propose and examine a method that control the movement highly precise of the guide robot with
self-positioning that estimated from the video image of QR code setup on the ceiling which was taken from a
camera. We performed an experiment to stop a guide robot at a charging based station by an automatic execution.
By a result, the robot could stop at the predefined position in a range of error average 4.89[mm]. The experiment
showed that the proposed method was effective.

BRFEREREE Y AT LBFFEE, 11S-10-048,20104£9 H 9 H
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In this paper, we show the possibility of verification and visible light in water, for receiving and sending
communication establishment examined the positioning method. Visible light in water either to investigate how
much attenuation, and We were proved only in the air but, found that the position detection using a reflective
plate.

EXFSREREFE T AT LS, 1S-11-013,2011 43 A 7 H
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The purpose of this research is intimate robot for Human-Robot Interaction. To facilitate communication, we
appended poses and facial expressions to the robot. Also, to teach the robot the pose, we improved the program to
easy operating. In the future, we think pose remixing and operability improving.

EXRFSREREEY X T AFES, [1S-11-014,2011 %£3 A 7 H
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In this paper, we propose a human-tracking robot that can be used in some commercial establishments, such as
airports and factories. Human-tracking process involves four main steps. The first step involves robust personal
identification by using QR code recognition. It is the most important step in human tracking. The second step is
location detection by shape-based pattern matching in order to determine the position of the QR code when the
human being tracked moves far from the robot. The third step involves auxiliary re-detection by using IR cameras
and retroreflectors in case that local detection is difficult in the second step. The fourth step is robot control to
maintain the correct distance for human tracking. In a measurement experiment for rate of QR code recognition, it
was shown that the rate of QR code recognition was 99.9% and that location detection is robust. In a robot-control
experiment, it was shown that the tracking is accurate. During tracking, the robot maintains an appropriate
distance from the human.

EBXRFEWICED, Wl131, No2, pp. 151-158,2011 42 A
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Development of Human-Tracking Robot Using QR Code Recognition

T.Anezaki, K. Eimon, S.Tansuriyavong, et.al

Okinawa National College of Technology.

In this paper, we propose a human-tracking robot that can be used in commercial establishments such as
airports and factories. The human-tracking process involves three main steps. The first is robust person
identification using QR code recognition, and is the most important step in human tracking. The second is location
detection using shape-based pattern matching in order to determine the position of the QR code when the person
being tracked moves far from the robot. Finally, the third step is robot control to maintain an appropriate distance
for human tracking. In experiments measuring QR code recognition rates, it was shown that QR code recognition
was

99.9% and that location detection is robust. In a robot-control experiment, tracking was shown to be accurate,
and during tracking, the robot maintained an appropriate distance from the human.

Proceedings of 17th Korea-Japan Workshop on Frontiers of Computer Vision (FCV 2011), Feb.9-11, 2011

Okinawa Bl R b/ AR AT LOELY #HH

FRAHEKR « THHEY - BN - HREE - FRY YRR Y 90 - fifil &
R TEREFEFER

We proposed the concept of novel robots and embedded systems typical of Okinawa. To realize this concept, we
organized the technical meetings of this, and promote research. One result could be provided with " MDD
(Model-Driven Development) Robot Challenge 2009" of IPSJ. Now our research focuses on development of a
remote control diving robot. And other activity is an approach for College of Technology version ETSS
(Embedded Technology Skill Standard) development.

LR 23 FEEBKFSIELN A RS, 2-88-4,2011 £9 B 6 A
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Pretreatment of Japanese cedar wood by white rot fungi
and ethanolysis for bioethanol production

*Yasunori Baba' 'a, Toshiaki Tanabel'b, Nobuaki Shiraiz, Takahito Watanabel, Yoichi Hondal, Takashi Watanabel,

'Research Institute for Sustainable Humanosphere, Kyoto University,
Industrial Research Center of Shiga Prefecture
1"2 Present affiliation: Tohoku University of Community Service and Science
I"® Present affiliation: Okinawa National Colle ge of Technology

We applied combined pretreatments by solvolysis and cultivation with white rot fungi to develop
environmentally benign pretreatment system applicable to recalcitrant softwood. The softwood was treated with
selective white rot fungi prior to the ethanolysis. Treatment of the softwood with a biopulping fungus,
Ceriporiopsis subvermispora FP-90031 and a new fungal isolate Phellinus sp. SKM2102 for 8 weeks increased
the sugar yield to 35.7 and 40.8%, respectively. The best pretreatment conditions in terms of overall sugar yield
including a soluble fraction were obtained by ethanolysis after the fugal treatment with Phellinus sp. SKM2102,
resulting in production of 42.2 g of total reducing sugars per 100 g of the fungus-pretreated biomass. After the
combined pretreatment, simultaneous saccharification and fermentation of the water-insoluble pulp fraction were
carried out using Saccharomyces cerevisiae. Ethanol production from undecayed Japanese cedar wood was
negligible but pretreatments with the two fungi significantly increased the ethanol production, in combination
with ethanolysis. The combined pretreatment with solvolysis and Phellinus sp. SKM2102 is attractive for
biorefinery of the recalcitrant softwood.

Biomass and Bioenergy, Volume 35, Issue 1, Pages 320-324, 2011
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Floral polymorphism of Psychotria manillensis (Rubiaceae)
in the Rykyu Islands

Kenta Watanabe' and Takashi Sugawara®
'Okinawa National college of Technology,
*Makino Herbarium, Graduate School of Science, Tokyo Metropolitan University

Psychotria (RUBIACEAE) is a large genus comprising more than 1500 species and occur in the world mainly
from tropical and subtropical regions. In Japan, 5 Psychotria species are distributed from southern Shikoku to
the Ryukyu Islands and in the Bonin (Ogasawara) Islands. The previous studies revealed that P. homalosperma
and P. boninensis, both endemic to the Bonin Islands, and P. serpens occurring in the Rykyu Islands are distylous
in sexual nature. In addition, our recent study revealed that although P. rubra in the Ryukyu Islands keeps
morphologically distylous features, long-styled flowers contain no fertile pollen, suggesting a functionally
pistillate flower, and short-styled flowers have neither developed stigmatic papillae nor fruit, being functionally
staminate. This fact indicates the possibility of evolution from distyly to dioecy.

Currently we are studying on sexual appearance and reproductive natures of P. manillensis occurring in
Okinawa Island. In this report, we demonstrate the sexual appearance of P. mannilensis, and compare it with P.
rubra based on the measurements of floral traits.

It is generally said that P. rubra prefer acid soil, and P. manillensis usually grows in soil rich in lime, so that
both species usually occur separately in each different environment. However, in some forests in the Ryukyu
Islands, these two species occur in the same place, and their hybrid individuals have also been reported. In the
present investigation, we sampled flowers of P. manillensis and P. rubra from the same arca and measured their
floral traits to compare with each other.

From the measurements of anther, style, and corolla lengths, floral dimorphism with long-styled and
short-styled morphs was not clearly found in P. manillensis. However, we distinguished two different morphs in
this species: (Dmorphologically homostylous flowers, with developed stigmatic papillae, but lacking fertile
pollen (female-like flower), and @morphologically short-styled flowers with undeveloped stigmatic papillae and
fertile pollens (male-like flower). Furthermore, we found that few flowers contain both floral characters, and
that several individuals have various types of flowers. Crossing experiments and further survey on floral
polymorphism within individuals are needed to reveal functional sex expressions and breeding systems of P,
manillensis.

East Asian Botany: International Symposium 2011. P.126. (Tsukuba Univ.)
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Sexual Differentiation in Ligustrum micranthum (Oleaceae),
Endemic to the Bonin (Ogasawara) Islands

Shizuka Tsunekil ,* ! , Takashi Sugawaral, Kenta Watanabe® and Noriaki Murakami'

"Makino Herbarium, Graduate School of Science, Tokyo Metropolitan University,
*Okinawa National College of Technology

Ligustrum micranthum Zucc. (Oleaceae), a small tree endemic to the Bonin Islands, was examined in the field to
clarify its sexual system. In the local populations examined on Chichi-jima, all individuals ap- peared to be
hermaphroditic, having a pistil with an ovary and two stamens. They were divided into two morphological groups,
however, one having anthers with pollen (staminate fertile) and the other having anthers without pollen (staminate
sterile). Staminate sterile individuals set fruit under open pollination. However, staminate fertile individuals
showed various fruit production under open pollination. Five plants of the 19 staminate fertile individuals
examined did not set fruit for the two years of our observa- tions. This is the first report of sexual polymorphism
in Ligustrum. Such a sexual system in L. micran- thum might have evolved within the Bonin Islands.

Acta Phytotaxonomica et Geobotanica 62, no. 1 (2011): pp.15-23.
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~Exploring the Nature of Oura Bay and its Surrounding Area~
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