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Fig. 3 Geomorphological map of study
area. (legend) red: landslide, pink: debris
terrace (older debris flow deposits),
yellow: debris lobe (younger debris flow
deposits), light green: piedmont slope,
dark green: valley floor, light blue: coastal
plain, dark blue: water

Conical hill (A) is a landslide complex.
Kufa—do shrine (%) is located on the end
of the largest debris lobe. The debris flow
occurred in the period from late 18

Century to early 19" Century.
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Fig. 4 Topographic map of “Yonabaru” surveyed in 1919 (https:/mapps.gsi.go.jp/)  Most of coastal villages were distributed

on piedmont slopes (green arrow), except Mijima (blue arrow). Notice that there was no residence on the east foot of Conical

hill (A). It suggests that Yohbaru area had been conserved as a disaster memorial sanctuary.
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Fig. 5 Aerial photo of study area taken in December 1945
(https://mapps.gsi.go.jp/, USA okinawa m22-5). Everything had been

destroyed due to Battle of Okinawa. The only exception was Kufa—do

shrine and its sacred tree (yellow arrow).
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A folk legend of a disaster at the foot of Untama-mui (Conical hill) and relocation of
Yonabaru Town, Okinawa, Japan

KIMURA, Kazuo
Department of Integrated Arts and Sciences
Abstract

There is a folk legend that "Yona no shima" (Yona village) was destructed by a natural disaster occurred around
Untama-mui (Conical hill), southem part of Okinawa island. This report reveals the legend through geographical approaches.
Analysis of micro geomorphology in the study area shows that the disaster was a large debris flow occurred in the period from late
18th Century to early 19th Century. The debris flow destroyed a village located in Yohbaru area. Survivors of the disaster restored
a new village in Mijima area, which was located about 1km south of Yohbaru. Mijima is the present town center of Yonabaru.
Yohbaru area had been conserved as a disaster memorial sanctuary until early 20th Century. Kufa-do shrine, a place of worship in
Yohbaru, was constructed as a symbol the sanctuary. In the present, however, the legend has been almost forgotten due to Battle of
Okinawa and subsequent development. Yohbaru area has been developed as a "new town" despite of its disaster risk. Similar

settlements are widely distributed in Okinawa island. We must remember the disaster knowledge of predecessor.

keywords : debris flow, early modem period, sanctuary, settlement, disaster knowledge
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DHREHFEL L TANZERDIAT 4 — T U RIELNN— XEENLFRHELZA
[Okinawa Diaryl] (4) ® 19454 4 A 17 B5., WEATAB ORI TH 5,

Tomorrow at 715 we hit Shuri with 70-90 planes, with 1000 pounders, delay fuzes.

Some will be 500 pounders. Shuri is the hub around which the Jap defense plans

turn. Artillery, supply, Army Hq, Division Hq at Shuri. It is honey combed with

caved, tunnels and various under ground installations.
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TR TEH, KEOLFoOHE I EEMAEBELASIELTOTH A D D, KHI TIiX.
COMBEICHAL T E Wy,

KEFWBEBARAS 20 FICHLBESEZEBAEOLSICHMYLL, ThZEhiZ 4
Ko E2HE YT, S5 1 >0FEHEHE%Z 256 0% (547 X5%]) LT, 1
EFRNIZANPLYETOT ALV 7Ry hEAMALT, MEEZHFEL TV, 70U v
R~y 7L ERLDZTOHKICOWN TIE., fhARRE K [ bl o -k
B (21) TORBEZMHEY 720, TKELGKLZMBEICENT ZDITIE
IOy TONRENRRKNPERY] bOTHD, [HMEE2AEKTHI KDY v K-
~ I RGFEETDIZERD» D, 70 v K~y 7 ORAKTKEIE-RA X
LR NPT L TV a N, MU (RYAXESE) EF2zo—-WLrinitd, %
DINENRREL2HEE] LahTwWd, hARROH A RIZWIT, R ACEHEMH
NEELEZZ7YVy N -~y 7o E#BXREIEENLTELT, ho&EE S
HEKIE (7872 o V7 ICE&ENRDZ 2 Ebrdn, SEMITAHLEDZ LT
bHotl-, ., HHREF®- TZH LT LAAVWI E2EEICHEH ARSI E
[NAHASE (BB M E) | XD F7 U v F -~y 705 F, ¥R ONMENFE
T, TR EREMB - BT 17872Y] OfifEICH Y . K AT [7872X]
ThbH (22)

KEMEBE (ZR20 NI HEMAEEKR) (23) oFREFETEH., 7V v K-
v~y T TCTHRETOIREY T2 X —S vy b2 UTEHRLTEBY, 2L 0#HE
ETCTAOBBEZFEHA L TS, KM THLUB. . TAZHERT L (24) . bbb,
4 H 28 HIZT TATT7872XY ) fH ¥ & B, L AMEMZEF., i WVWITEMELZEETEIE,
HERWEABERLASIELEHTBENHHT D, E0nWH 2l b, EZAN. FINMW
D THETH o7, FICKBERFICHEIAONLD2MHEM TH D OEN, b H 3 HE
LBEEZLTWVWDLIERNHLNLTHA-S,TH, TAZRAFEL TRV EENLZ VD
Thd, X, 20—z REER TZ 2 K7 2 1945 4 6 A 12 H IZ#
ML fTEhHEE (25) TR THEL I,

MM (X 1945 4 4 A 28 HiZ, EHKZ L - CH EOEELELIToTWND, T
5?9 %H ., STRIKENO T KIKAI CAP1] « TKIKAI CAP6] « [Special Shipping Sweep]
TERBLAUORBERBECHTOIHBETHL, £ FH STRIKE NO o 1 7 B K
N, BHAKFEZHEMICHALTVWE#EHRER (VY7 40— EIXE-S>TWND, #H
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i —HEEEEH VAL THWERREEZEBEEI»PRYV R > TWVWD L9 Th
LoFNIEE b N D 2 » Fr® STRIKE NOT Support 1] 23T TARGET ATTACKED (¥
234 ) | TOKINAWA Docks, roads, railroads, etc. ] T& U . STRIKE NOT Support
4] % TOKINAWA Command post areas] TH D, #HBAED I Fv 7 (#HoEH
Fr)  EKE., BREFx ) X THEHFHEFAMX ) TE., E22HEBELEZONEL
MBI s TWn Ry, WBABICHEKIZIK SZ2EEDASAH), KYIc®mET 5o
LU DLONEMIZCTHEZXLIANAETH 5,

. 2Ll brELEMOFT NS, KMER T LT ObLO% 2T
By EF20icZBEERS L, THREECE, REZICLIsTEHEHEZHHEEL
TWA2H0R8 D5, ZEFTUVRAT7O0OLDICEFERICTFEN ST I TED | 88

I ENTEEEOBRBP LICE > T, 4H 28 HOKE S0 F 4 ICHE TS
D Td %5, [DAKESHI TOWN, OKINAWA : Support strike 28 April 45. Bombing
of command post] & ®» VW . 4 7 28 HICHBEE L /-8B AriX [DAKESHI] 2 &
S, KkEDZ Y v R e~y 7Tl [7874) =V 712 [Dakeshi) @ H#i4 28 i &
SINTEY, ThZBEOMK TS 2 L. HET ORI (Takushi) 23 3% Y4
T5H, BRI EHEEITF 40 29 BICb [DAKESHI) HI X~ W8 % I
BLTEBY, KEIFXTS5H6HPLMHMD LD RIRHMX ~O Lo EHKEE 4 4
28 MBI TVl ERnbnd, 4H 28 HICTRIKEDZ % K FE k8 CiE X
. 29 HICHEEE 240, BEERZREABLTCWVWSIEREFPICREFTO TR 2 A0
B4R i%&@ﬁmum\Aﬁé%%mfgémf%é(%)o

MR E LI EZE Y L OENOITEREEFETCTANRLH I N TV WRNR
Tﬁ%éﬁ\W%E6H7H_%m5hkkﬂ§ifi?y7xj@ﬁ@ﬁ%
EQRT)TIE, EHHEN 4H2HICERZHBL TV Z 2R TXS, [AA
® Strike No [Support 3] . [Target Attacked] & [N.of SHURI Fortified
positions on ridge] AELEFH I N TWDH, BRI O EENLINT-EBRNIKE
B THhol-, TATEEHELEINAL TRV ED, ZTUAERBOLIEROE B
BIorEbnrbRry, £, AHOKBICE, ZEETTRLIMWEL & o7
LD L THhHhDL (HHERIES) . MESCCKEER CoTa®E EFIXRLAE
IR EER -~ Ty, BEAKBES I, CPoSE I EBEWE2MEL Z o0
DRFEEEFTERPolN, BAEHLEETET TWVIRMICZE SR, v H L& ¥
MEEIXTA4H 28HOKBTCREL . ERLEER. KbhzbD B2 b D,

4 EHRELZTRTHRIRL L S %O TREN

UL BEIZAA28055H IS8T TCOMICEDLNTIEZZCITIEENOERTE S,
COHBYTOTEITLLE LT AA9BICRETOERBKAE R IZEOBRTERDIS L.
HEEARB 2228 5 %i KOAESEHRELTHRIELZFER, AfEHE5E 2 42880
KEICLIAIAEEREEZLOKBIZL - TERBKIIEADNLEZEEEZONDZ EHAIRRTE
Yl

ZHNTHEH,. 204 28 HEZYMRBI, T2bbEENLERTEAMIERZVOonE N
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ZX, BITZEORBEMEIZIEFITHE LV,

FTIT 19454 5 29 AR SN\ ZER: N2 —0 ) OTHREETH L (28) ,
ZOHREED 70 BB ICIE 129 April — Air Support over Shuri, the citadel of Okinawa]
(4 H298 —HHR~ORZEIE WBOWEE) LOMHPTINEZEERI BRI TEY
X B2 71 HBIZME 29 April — TERRAIN in the Shuri Area, where much of the fast carrier
air support work was done (LA TFAME) | (4 H 29 H—Z< OMZEXERER{TOILT
HHROMIE) OIS S NEFEEABEH I TV D,

LA, BRAERXEEPAFHALOREE (HEH D) T, BEREFIIFZEFESERTH
bR XV, KEEVAXEEPOBEBEAFLELY &AL (29) | FEL2BIX, =1

==

HHE S8 194545 H 1 H KEHE (CV-38)
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72 ThH, BERAY — v OEEH KT Wl EN O FEZMBEbRE L TWVWD &F
ZHONEBTHDH, 4 H 29 BITHRZE tﬂ& VIEEEARE L —EHOBEEN RO
., REBEBEIOEERROE IR ALNDL TH A D,

b9 — OO HEMEIX, 19454 5 A 13 RICIRH SN RBZER v 7 U 7] OfTH)
WEETHD (30) , ZOHO5 HAZAHEOERE S BEHINTEY, EEO FHIZI
WOFPALN B 5,

CV-38-19-V-1,MAY ’45-0930-(-9)-K17-(153,9MM)-1000-NAHA-SHURI,SO,OKINAWA

AT CERVOEN, BEOICV-38 1T KRB ER Ty 7 VT 1284, [CV 1Tk EN
RBZERPITAT LT R BB 5 L INETARM TELG L T HE SO ETZZ TR LT
Bk, fcvuﬁéﬂw CICVE W #f 2 i THDH, [3811XFD38FE MWD EK T, [CV-38) T v
YIVTGEE T, ZO%ICH LTI VIIFEZ ITIZDbNHERN, 72220 % OT1L,MAY 45 XL 0
535, 194545 1A ThD, Feth O INAHA-SHURI,SO,OKINAWA J [ K TdH A5, [ #lA 5
FEHOEENSIB NI TUOERTHDL, T2 T, ZOEEOHBEBINIZHEONTWD52H ML E
A5H 1A OITEI MR G2 /R AL, 54H 121X Troop concentrations in target areas 7872-D,7873]
CEBRNEFRLTWATANTST2D | ETT8T3 I MM BE SN TWAIEN DN,

REWCETLEGEIIFX,. AMIOEESDI L, ZUND@mRICR DT 2K L T
AXLT<IBEBRLEZLOTH S,

AT - P O MO ERIZ. AREGATVWD O, MHEOBWHEZE LIC XK KHT
., BEIDOLIBFDHFHENOLHMELIEZTEETIE, HRICEEBINCHSRNERHE
LHDHOEN, MEFTANPORE LEZEETIE, BEEEZL-> T &, B0/l EnIER
CESHThDH, 2T, 194544 H 20, BEFAPORE LI RKRBER TR=2 )
R EEO 7 4V AFK S 1069 #5E 10 & L TR LE (RS ATEMHEEML) |
HL,.BEILEFAZEGDLEDLZD, A0 EREIE, 5E5H 9 LFH CHEHHEZU0 Lo T
ARSI

BEHIZRDLEBEN27HNO EN > TWDH, T2 TIHRIS, G OB ME A2 R0 A L
EAMOBEEZBIEB L LTI, BEAOENTFALCWHWD N (CEARD FHmE) O
HELLEDRE BN RIZOPNIMARNH D, OMAEOBIEORTNER 11 THhDH,
O TEOEDOLEM, HEENE Do TR TWD FOEICHET IR/ N2 H D, KX
WCAEBMOEZ 305 L WNWTHAI M, L L, EFEOEOEZERDHDH, & F 0720 DD
EWVWZIE, OBV OB, FEHFIC Lo THAMLEEDL ) REGT, EW0WH2EThbD,
ZLTHBERLLZID TWVWIUYNEE 12 THL, BRLLDOFHTITM>THDHEALELNT
HHH, Y—=F =T U XF—=DEBNVLWEFHHT, FRELXEANPLERMIIBb L > E Ao
e ZAORERTHD, FEKBRIZIEERLIH > LGITICRD, OS2 TA [7873)
Thbh, ZVy FevwoICESE, LVEMHIZE AL, TA T7873T) 1275,
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RoEE (#FHiBE) TOY, BERlOEZ TFTXE) . THOELZ T EXE] S EH
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AN

ROFFHIZ, TEHI0OFEEFBGEEOFR NI LTWVWERES, L k&< AR25D,
FE EMoOE (FXE?) 2, 90 F Ricfrinvthi B2 RN, GH IO TEREBRHN - T
b\é%ﬁﬁf“%éo COBFOBREDOKEFN, BE I3 THDH, 7— A E @] FHEERET
o ENZIE, KV EZLSOANCHEHBLTELELXDTHA DN, @EIL, IE@AE VO
AKOEIZGE>TW5S, £, GEEHEAIGICE/ L—LOBRKELE->TWD, TEHIT, #
RRZRFMEMNONTRELTWVWSZOTHY, HEIENS@EITLTWD Ml —HEROEZ
Fox TR REY EES, Z oA TA [7872D) TH 5,

DFED, TRy 7 U TR, RERE, ASINET 2 TH EEDVITWT, ERT
MEHBWTRELTWVWDIOTHY, FATWHZIEX, BHBIZHM> TIHREZELTWVWDHZ &I
25, Fo T, BEESTHROMIOSMIZAZLIMB LIZ, fiEBESBbLAEHLLENWS 2 &
272 %,

HE 13 20204 10 A 10 H EEHRE

UT, BEIICESHWTHBHUL T E W, BEAGTMMHHEMEB 28X T, RSB
DEBERVICHMALTIC, TOEFF-oITCIC#ER L, BHEEIMENKDL LEVLH- T
THEIPRENVEICADL, BEE I3 T2 E. MEL WS FHAICHEREWVWI ZLIThD, &

E(Tﬂﬁ?)%io¢<_Lﬁ\_®gé9mié_5%\TEgEﬂﬂhé%ﬁﬁ\
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FEBERORMEBEOA, BULERL > TWEETHEADEBEFTHY, 20 (BE
D IR o TV D EE A, BRI, EEE R O RHEE OB Th 5,
4H2HOEEI10ICIEGE s TWEFRHREBIX, 5 A1THOEE 9 TERl/osTND I ¢
Nbhhrd, LT, GEATHOE (EXE?) X, EFHICL-sTE, ZOEFZHFArbLE
BIRG WIS o THSHBET, HtHEESWHIRADEICR D, TOEIL, BEEM
REEEZ AL PICHENTWELZD, Ho-BOMS M, BOLKETLRLED
IZE->TWVWDHIOTHD, EHIFIERIZOVWTHE LD TEHEARVWA, ZTOEH9IZEHE->
TWLHEDZFIEET, EFICLSoTEOEIREHEVWI ZETHDL, ZOFEHEHOTS
FEICEEBLAD Y, SHLIZZOENETRBETH 5,
TIEZOFEENGMPBEALARNDEDOTHAI D, KO TEHERE I ZRTHALI, 2 Frn
OB ERSTWABEEIL, TEAENGA~SERNAL TS, FATWHZIEX, Mol himTh
L, L LZens, ZOFEIOTSEICHLIERKRNSEIXHAL TR TRV, ZiX
428 HICA L ERMEFERKEDOKRKENSEA THIZEHEATWIEEWY Z EE2EKRT
Do
ZDOEICEBEZTLGE. BEREF T 20OFENH L, BB 1415, /BERET E%Z.
KH 10 EAMER L7- Intelligence Monographl] (A>T Uz R« F ) T T 7) /N—
FIFTUL, &2 2 a2 > D [THIRTY SECOND ARMY HEADQUARTERS SHURI| (B H 4 32 &4
)P 7 4 FaT 5 L TEINTEEETHD (31)

BE 14 [AvF VPR F)F7F57] 74FXa75h
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FITAEDOEE 14 1% [Intelligence Monograph] IZHE&HE N7 4 X2 T 552 FDFF
L7, 720 HOFEEOIHIICLTHEBELTVWLI0ER, LK LKA THRS L,
BHERIIEATHPNTEY FAULEHERE L BOBEEEZRICERTZLDE L5015,
OB, BRI HLTWAEIDF TEARVEHISEZ T A A, EAZIT TV DE K
HDORFHOAENER LD THAH, DEV, ZOKOFEHEIX, — RLEEGRL K
EINTEE2CFR_RZAD, ZEBDODFRAI»LRE LEZEET, AU#MAZOD -8
DEEZOND, KIGBHXORKKNEAST, BEORIZFPNETRL DO, ZBOBEE%Z WX
THRRTOHMLENDST-OTHA D,

FMUHMAEEZRLEGFEDN KO EHICTHHA LSO DD, Ebbhr—HFOFHETE
A2V S THBELEZW, REMIZERVE, B, EMO0FEDFRRLT W, LLl,
ARBOGmRICERSBEET 281X, SEOHRRBELLICED ZARIEZTTHY, ZOERET
ThniX, FMUMOBEEDO TN I VHRAIZE > TS, 22T, 5FE 1405b, AHlOFE
PJaZRLELON, RADEHE 15 TH DL, i, ARBHOTEHE 106, TH 15 L[
C#EH7Z T2V RS> TRLELONEH 16 Th b,

BEISOHFREELGIZED ZAKAOED I L, FAIOBEIZFICERT 2 L, ML E-
TEboERF, FGEFREZ2D LB ZH7-0 T, TMHOEOFMIZHIT T, < A& il
Do TIHESWTOSHMERDD, 2O AEHB TR EZEH 16 THET L E, £Z
DERWEBROAEHADa—FT—IZbld, MEEPRLHMAERELIEZLOTHL Z &
PEHINLY, ZLT, BEH 16 DM TE > TWEEERKIZ, BEE 15 OB T
b goTWD,

ITNTIEZOEEFIWDIRELEZHLDRDTHA DM, [Intelligence Monographl (2
MBI S LTV D,

One month after “L” Day the castle is almost completely demolished.

Lday ® — 7 A%, WIEZE2ICHEINTL, OB LA 5, Lday &iX, 4 H 1 BOWHAS
ERERZEYS, KEOTHHREFICHIE L, L+1day T4 H 2 B, L-1day T3 J 31 H T®
Do

TiL, lLday o= A% L IFEEKWICMAEZETOTHA D, MEARIC4 HIZE
el Zx X, s Hida<T, T—TH#%] tuvnixe<blwn, EEEX4H1RHEEZ
NEL4AHARTS =A% Evwae< bRy, 250 1 HIC, ERYy 27U I
BT E B LR U TA T7872) MK ZKXBEL TRV . £ ORI MR T E 5K O iR
ZLTWHZ L, ZOFEENLITHERMPRLEFPTHELIRTRN I BRI RN &
[Intelligence Monograph] #H#EEL |, v ¥ 7V I E#EERESTE LR D H ik
HEHETHHZE, OZE%2BE 2. [Onemonthafter "L” Day) L. FEIX [Just one
month after "L” Day] T&» o T. [Intelligence Monographl] &5 EH X, BT v 7
UZHEEEN A 1L HICHRELEZZS OEEOR NG, ERPM AT A2V M-8 0
TRV EHNEND, ZOR, BRRYYy 7Y TEEEIRE L —#HOFENER
ST TELIMETHY, BIAENDOFEIZIX, #E TA [17872D) @ F i ik
ZholoEw B [7872Y) AN E > TWE S, TOFEEZIFIHEFRIROLIT 2L, B R
ETCLESTERBROKRTTETINESTWNWLTHA I,
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HHEKRIT, KE LREEZEO4H 2 ACEZEEREER TV, £LT4H 198 0HEH
RZEERTHLAEE DL 2T, BROBBICEX VIO KRB RKEREFEY X, KEIZL > THKAL
ODHEICEY 27-ThAH L., BEEMOF S— ABMTHETNITE. ol Ik T
DN osTleThHAH>, REEZNIZEETOERNM., sRKFTZOMIREZRTTZOTHA I
Ny 22T, ~HEFMZ#-> T, BEERWEAETLEELDON TR THOKTEZRATARL D,

MBHELREDE T AL I 22— T M TEREME GRS - EREE (M E5H) |
CELEBEERMERIN TS, BMYEEICHWEbEToE, TEICEREERKRZRT 2
ELEMBORHA TR WEDZ EThole, TNUNRDOFEE 1T ThH Y | FFEMEE LV 7
it == 17 7= (32) ,

FEATIFERELIEDE T 212 -7 A THERBEERE -ERPK (METR) |

EEEREELEAMIZE > TWLOT, TOFHEH EHICA X 2EEYITEE T, Faiflni
izl b, LBEICITAH2HEE 1 OBBMTROARD >TEHENREONLD N, &KL L
TREW R A=V TORVWEFAERTE LY, REREMEITEEBOF DT
BEHEICHD, 4 H2BO0ER ERECEE22NMATHbOATWEFSRKRO, GE EHA
D—=WHRANED TWVWT, HAVBED LS IZR->TW5D,
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B ENS DOBFEED, [Intelligence Monograph] »3— NI AU, &~ > = > D [THIRTY
SECOND ARMY HEADQUARTERS SHURIJ &, 7 4 ¥ =7 3 & LT%%%iéﬂfu\éo EIN=WORCA=}
18 To 5, M I iE Shuri Castle. April 1945) & H %, A#ME FEI2IX, &£ < E U lShuri
%HM.Mmlw%J&@ﬁ%i%%o@é#\74%:74&LT%§3MT%@\:
NLATEICER 19 & LT#ERR L,
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b0 LEBEXTHED NS, LT, BE N\Fﬁﬁﬂ%ﬁjjm&@ﬁéﬁwaiﬁﬁ 19
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DB EITFR — RIZHE—REHF D ELGE L THIRE Ltv/t/F®5§t%Héﬂé
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<o TOFEHMNRKETHIIE, ﬁkﬁ FEBLIEBEBETIEEDS Z LMz y., K&
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AL CEBSES) (Kf26H) . 292752 &LT, Ry#EiFIcE W aER ST,
HTFICHDHAREMBIZ, ATRERRRY REAREBLZRITZES>ELEOTHD, AL, Z0D
%é\f“%\ HRORERBEENDEENDIOF, BEHAEALTCEE EHTHL, £2220T

Wﬂ’ﬁof%@ BBk RN THDL, T2, WEORKBNIZ, KK
##mﬁw o T HELGMIZELTOLS  EFO/RNEE 18 LWV Z LI D,

éi%%_1w0$/%k@%%#%% ERHENZDF 4 H 18 H TH o7 ([Okinawa
Diary] ) . £Z2 T, WIC4H 18 HOZEHEMMG L L Ttk Sz, 2020 4 8 H 5 H., NHK
=a— A [B&X7Zb HOT eye] ODERFEZ R TH LS, WHDEFEH 20 Th D,
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RBIIE SN TR o Tz, BFITEWTIE, 2019 1T T R COHEA TEEYHE FE->TE D,
ATEH D5y T 2018 FEEMN O EEEMNME T LTz, Bl bic, HANB L OMKGHE T L LzES)
BAOEHBLI MK TABEEICR LN, SBOXKE LT, AR—YEHREREOKH - RFOWE
7,

F—U— R HENT AN AR=Y REIEE), REELE & O

1. #

il

1999 FEFEMN D HHRI17 A b | BNEFETHE I TS, 2015 £ L0 SCRRFEE B AR —Y )T
ICHHESBE Sh, 2018 FFEEOFE L. EROMES - EHEEHOBREH LN TE L L BT,
EROEK S0 EEORE - BEICET D& L HIC, KF « AR—VIEBOIFE L 178 E o L
BRI EEDLZEEEMELTVD Y,

MR TS EMERE (LT TR EE ) Tik, 2012 FELIRE, 1 FEE L2 RIT, 4~5 Alant
T, #FE 17 A NOFEE B % & HIE 2 I Thih T g 23, 2018 FEMNDH X, TOXx5R%E
2EEIZHIRT N TS, ZOF—F 1, [ZAR—VER] OREALTLITEAOEBFRE ) OHESS
TEBFEE K OGS IZIEH STV D, A LTI, HEDOERDOER L ~L 208 L, #iE
AL OETHHEDORARN—IIFENIBIT KT - B im Eo&E L L THbhTnb,

AHETrX, B 15 14 (2018 AL ATE) Zxf5 & LT, 2018 438 LUV 2019 4Ei2 T 7=
ERERNG, FERNT AN @I 2HEEZEEIHL, | FROHBZE L, AR —YTN
BERITL TVWAIMEZEICLZEERFEDT —& L OB LT 72, MHEHE~ANFELEZZREDE |
FEICBITD TEMOKRI LV OREEELEZT DL E L HIC, SBOER) - 2R —YFEIE X OYHE
WIEAT 52700 MEER 2G5 L2 N E L,

2. &
(1) & LBEER

2018 FEE (I BLIC AR L2324 (15 $i4E) 2312, 2018 4R 4 A 5 BT T, TAKR—
VERKT ] ORERBNICBWT, #1172 POEREHZ2ETNEORIEEZIT-7T-, AAEICE
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T HREGHT 2018 FEENIZ 16 2 2 2 FATH Y | BFEAFLAL L O 2018 FENIC 16 & i 2
DAEMICET DA TR LTz,

TEND 1EZRIZHT=D 2019FE 4 AnD 5 I TR USEAZRRE LT TAR—YERI
BIO TRAR—=YFEFHT | OREFERNIZBW TSI OEHIE DT A O EGHEB %28 LNAEORIE
I LT, HERR - JRARETE OMRIBIEAR & Lz,

JEHE « BBICBITHT —% & LT, 2018 FER L2019 AL 1 BB LINICHHREEE CTIThi
HERZWICRB W CHIE - i &Sz, GELEEOEEMFT L,

Flo, BLOFEFIZLY 2EOFKRIIT A NOT X CTOIHE Z2FEi T en-o 54, 8L OMER
P EZ TR o TR AEE, EneAT e e LT,

AR DR G L Ip o 222 AT, B+ 104 44 (15 WA 24K D 83.8%) « o+ 35 4 (I7] 87.5%)
Thotr, MBEFEED I B, 2018 FEIZAKR—Y ZOMIHEIE L OVELFES (XK « o h—
Y RR—Jb e RAT Y RR—L e SRR by e RL—R—)b e T =& « HER « KPk « il « F 2 -
VTR T ZADOWTID) B L TWEB F2AERIT 61 4 - B #AEBIT 104 THY ., AELT
WIRMN S T B AT 43 4 - L FAERIT 25 A Th o,

PR 7T A MEH B IL, 27 - BREZ L - REERFTE - KEME O - 20m > b7 2+ 50m
e NBEEDR s N RAR—BIFTO8HHE Tho7o, WEILZAR—VITHED HHETIEIZTEDIN
7=,

(2) f£FHE

2018 AEFE L 2019 4FEDOKAEE IR WT, Hik N7 A R SHHEHBLOEE LIKEIZHOWNT, H&hl
I - AR RS - Rl - BMEZ B L=, B3 AR —Y REIGE) - RS0 EoFET
SHELENEIVEZBEH L, FHEBICBWTHBEOEIEOZEZXHER LD t ETHE L, £z
ENEE) & ORI, SCEEFEE - AR—Y T b FIfT ST [ 30 4R R ) - SEBNRE ) A S
Y [FRTEERS) - EBREAORERSEEY) 2oolc, BIEYEEZ R T 5720128 Edi,

3. BER

(1) BLEEITRBIT 45

MREEEL 15 #14E (2018 AEEAR) D 2018 A L 2019 FEEICHBIT D HIENT A F STHARB L O
- (KEOWERE RO FIMME SRR, RKE & S/ME, BIOEHHEOZEILZ, R1~10D LY
Tholo, FRITIFK, ATy - HBRERERS E) (RSN EEFEHOME, B L OARFAEICK T
LB E DEL R L, EERNIZB T, AR—Y REIEE) - FAFSFTE O ED — B CFEt
BINCHEBEREN S > TZHB X, FEEOMICHIZINZ T,

£1 BT FANFRNUERR (BN HEEIL) **p<.001, p<.05

AEERER EH(kg) EfREE U ([E)

AEEE 2018 & 2019 & 2018 FE* 2019 FE*
AR—Y REEBFE O / O / O / O /
Fi91E 38.1 37.0 40.7 39.3 29.3 25.8 28.6 26.4
ReE 54 54 60 58 40 37 39 37
RIEME 24 26 30 28 17 15 14 13
ReERE 6.008 6.692 6.698 7.098 4.479 4.749 5.340 4.924
EEFHIE 38.25 36.73 40.80 37.83 30.64 26.47 3248 27.73
FigE A 0.15 0.27 A 010 1.47 A 134 A 067 A 388 A 133
15 A= FFi9E 37.6 40.1 27.9 27.7

15 BESHRERE 6.291 6.867 4.893 5.259
EEFHIE 37.82 39.85 29.37 30.99
eEEDFIE A 022 0.25 A 147 A 329
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R2 BF - -FHRATANIERR (REAHE - REEES D) *p<.05
AEER REERFIE (cm) RiEH# & 0N(E)

AEFE 2018 £E* 2019 £E* 2018 & 2019 &E
ZIR—Y REEENFIE O / O / O / O /
EIZYJ{IE 46.3 425 49.0 443 54.3 52.8 57.5 55.3

={E 64 58 67 65 68 66 70 70
E—1EE{E 21 27 22 23 31 40 37 40
BERE 8.482 8.881 9.299 11.196 6.791 6.118 6.392 6.824
EEF13E 48.71 4421 51.50 45.87 57.25 53.21 59.39 53.77
= A 241 A 171 A 250 A 157 A 295 A 041 A 189 1.53
15 HERAFIIE 447 47.0 53.7 56.6
15 HERANRERE 8.805 10.340 6.530 6.627
EEFi3E 47.41 49.76 56.07 57.62
SEEDFEHE A 271 A 276 A 237 A 102
£33 BF - -#HAEATANERR 20m v ~MLFY - 50m FE) **p<.001, *p<.01
AEER 20m ¥ v LS > ([E) 50m E (#)

AEFE 2018 FEE™ 2019 FE™ 2018 F£E* 2019 FE™
ZIR—Y REEENFIE O / O / O / O /
TiaME 80.5 63.2 80.7 62.5 7.41 7.76 7.23 7.70
R=iE 125 106 133 107 6.3 6.8 5.9 6.6
= {EfE 14 30 21 26 9.2 9.3 8.8 9.2
RERE 22.159 20.390 21.629 19.726 0.476 0.585 0.481 0.622
=EFIE 93.54 68.45 101.63 70.68 7.34 7.66 7.11 7.54
= A 1304 | AB25 | A 2093 | A 818 A 007 A 0.10 A 012 A 016
15 HERAFIIE 73.3 73.2 7.55 7.42

15 HERANRERE 22.986 22618 0.550 0.589
eEF13E 85.35 91.39 7.43 7.24
SEEDFEHE A 1205 A 18.19 A 012 A 0.18

K4 BF -HEATAMNUEHR GIBIRED - Ny RR—ILET)

*p<.001, *p<.01, *p<.05

AEER I EEE W(em) N> RIR—JL# i (m)

AEFE 2018 £ E* 2019 F£E* 2018 F£E* 2019 FE™
ZIR—Y REEENFIE O / O / O / O /
EIZYJ{IE 2256 216.2 229.8 218.1 26.9 22.8 27.0 224

={E 280 270 281 270 45 38 38 37
E—1EE{E 190 134 190 165 8 13 15 15
BERE 17.729 27.384 16.306 26.508 6.701 6.015 6.029 5.270
EEFi3E 220.90 21242 229.94 215.12 25.45 21.29 26.96 22.02
= 4.70 3.78 A 014 2.98 1.45 1.51 0.04 0.38
15 HERAFIIE 221.7 225.0 25.2 25.1
15 HERANRERE 22.596 21.803 6.713 6.140
EEFi3E 218.43 225.23 24.22 25.40
SEEDFEHE 3.27 A 023 0.98 A 030
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K5 XTF - -FHARNDTFTRANAEHKR (BH - LFRIL - REGHIE - REBES V)

AIEEHE EH(kg) R L ([E) REEGRAIE (cm) REH# & N (E)
AEFE 20184 | 20194%E | 20184EE | 20194E || 20184E | 20194E | 2018 4K | 2019 &£&
EIZYJ{IE 25.3 26.7 20.8 20.3 46.2 475 46.5 47.2

=fE 39 40 32 32 67 66 62 59

E—1EE{E 18 18 3 5 21 29 38 39
AR E 4,633 4.387 6.840 6.360 9.775 8.466 4.936 4.580
SEFIE 25.59 26.92 23.23 24.31 47.37 48.68 48.12 48.80
2EEDFEHE A 029 A 022 A 243 A 401 A 117 A 118 A 162 A 1.60
R6 LT -FAEATANUERR 20m > v LTy -50mE - XBEE T - /\Y RIR—JLIEF)

HIEEE 20m ¥+ LS > ([a) 50m E(#) I BiEE U(em) N RIR—JLIZ S (m)
AEFE 2018 4E | 20194%E | 20184EE | 20194E || 20184E | 20194E | 2018 4K | 2019 &£&
Fi91E 41.1 38.9 9.33 9.33 175.9 167.6 13.3 13.0
== 73 82 7.6 7.1 225 220 25 23
RIEME 22 20 10.5 11.2 143 120 9 8
AR E 14.294 16.131 0.841 0.886 21.352 21.841 3.830 3711
2EFHE 49,52 52.35 8.85 8.79 171.54 172.41 13.80 14.51
2EEDFEHE A 842 A 1345 A 048 A 054 4.36 A 4381 A 050 A 151
K7 BT ERZMER
HIEER HR(cm) & (kg)

HIEEE 2018 & 2019 5K 2018 & 2019 E&E
ZIR—Y REEENFIE O / O / O / O /
EFi’J{E 167.25 167.77 168.28 168.69 57.05 58.55 59.11 60.21

=fE 179.6 179.0 180.7 180.0 91.8 104.8 92.6 117.1
rw@ 158.1 156.1 158.8 156.2 41.2 42.6 40.8 41.0
HERE 5.233 6.165 5.269 6.372 9.466 13.962 9.467 15.509
SEFIE 168.45 168.05 170.19 168.83 57.77 56.42 60.20 57.40
5= A 120 A 028 A 191 A 014 A 072 2.13 A 1.09 2.81
15 HERAFIIE 167.47 168.45 57.67 59.56
15 HERANRERE 5.671 5.782 11.619 12.401
2EFHEME 168.37 169.75 57.40 59.33
2EEDFEHE A 090 A 130 0.27 0.23
£R8 KT - ERLMHER
HIEER R (cm) & (kg)
HIEEE 2018 & 2019 & 2018 & 2019 FE
Fi91E 156.2 156.8 52.2 53.4
== 165.9 166.2 7.7 86.4
RE(E 144.5 143.4 34.7 345
AR E 5.108 5.135 8.880 10.334
2EFME 156.76 157.66 50.82 52.00
2EEDFEHE A 056 A 086 1.38 1.40
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(2) BFORIEDLGHTHER

AR AEEE) « [FFSOFTROF TR L, 2018 4F - 2019 4EFZ nENUICHB W T, LHIEHEH
TEHIEOZD L OE (CHRE) 21T-o7c, EHEZ LIk, 2018 4F < 2019 F L b2, AR—Y R
ERIEENCPTIR 3 2 FEDIE O 3, %EL&%%&;D%Enth(mm&&ummamwm<ww
(2019 4F : t(102)=2.115,p<.05), RJEERRIEIZB W TYH, WEIZBW T, AR—Y REIEENICHTE T
HEADIEO N, B LW EAEL Y HENL TV (2018 4 1 t(102)=2.183, p<.05) (2019 4F : t(102)
=2.336,p<.05), ¥ M-I AAZBWTIELENKE L, WFEL S, AR —Y RETEENCHTE T 574D
F MMV ENR TV (2018 4 1 t(102)=4.037, p<.001) (2019 4= : t(102) =4.361, p<.001), 50m &
IZBWTHRERIC, METENPKEL, ARV REIEBICHTE T 2 F2E01E 2 BERL TV (2018
£ 0 1(102) = 3.043, p<.01) (2019 4F : t (75.494) = 4.449, p<.001), MV HHIEE O, AR—Y REIEENIC
FrE T 2%AE0IE ) DMENTEY, 2018 FEDEMIEZL DO F £ 2019 FI2H IS LTV 72 (2018 4
t(102) =2.128, p<.05) (2019 4F : t (64.196) =2.588, p<.05), /"> RAR—LFHFIZBEH L CHLREETH - 7=
(2018 4% : £(102) =3.217, p<.01) (2019 4 : t(102) =4.039, p<.001),

BAOLEKERE Y, FELAEICBOL TR, AR—YREEHORBOAEICL 51T, BObh
o T,

(8) LFDRIEDIHTHER
BAIE AR =Y ZOWIEE - RHFESICHTR T 2 2E80 D7, FTROA IS X 5 72 b 23 T
2 IR0 ToT=, T EI5 Uiz,

4. BB

(1) BABLIOCRBFORERBRICHAT HELR

AR DR S B X OZE OREWBO 72 0IERE B2, 2018 LS 2019 452 H T 72 il e SRR 4R
BRI 2K ERBEORERBIC, HOBREOHBORME BET L LN TE T,
BHIZBWNTIE, AFR— /ﬁ@%@ﬁu%ﬁbfwé%é VTR L CW WAL R TRET
ROV~ E L, BB N mW E Bbhiz, ZO/IME, AFHE 1 ENRE LA T
LRETHY . FOENBIEND > TWHHEANE N> T, HHICIT 5 EEEE O A ) EHGE S DM
FRIOmEickmanTtnd X oicilonlz,
kﬁbél$ﬁ@$ﬁmkm@¢ék\Eﬁ&i%iﬁw;ﬁf%otoéaﬁﬁkwm@m%ﬁ
EATHOT, PHEERTORE LEBEL LR, 2EEYEREET L, AR —Y ROMIEBIIHE L
TWHZEAEIL, Z<OREHEE T, A% 1FERIZBIT 2 FEMEOHBIZHE W THBEZKLE L,
HEZDOHEDG A/Ff—w&fuﬂwﬁxf®ﬁﬁ IBWCEEEYR TH o T-, REEHEO
I L C ERl- 7B X, B EREME OO 2HB T T, Z0OM 6 B IX2EFHEOHER
IZDOWNTWT TWaWIBLR A B bz, FRIZ mm/%bw7/%L¢t L. V. bilFE ey KRR
— AT E Vo T TRATIB L OMERBROFA ] OFFEIZBWT, 2EVENLOENUNHEN 572,
SFY, WEEE 1 EAORKIICHE T AR L LOREN, FEROSEES LY Bt vz
5o FRlZ, BEREZL «20m % RLT 2 o AN RR—=ARIFT T, 2FEKREID S 1 FEROIE D DN
VIR E <. BREOERN R iz, SIS 238G Tk, RIS 2 R4 2K 10978 2
ﬁ\ﬁﬁﬁﬁﬂﬁ%éﬂfwé®fﬁﬁwﬁ%9#o

— 05, AR—Y RETEENCHTE L T2 WRAETIR, Ko haE s Lizk) - FFATIOFRET
TR N oD, RERIETIERONT., HOIREOTURMERITIZR SN TND LI ThoTe,
B ENERE OCOFHENRRKE S HOTW R L, AR—Y RETEEIFTE OS24 TEHHENE T L
TV BRI Z LIZEBWTESES EAH L TR, FFETh- T2,

LFITBOTIL, 2018 4EE (1 4ER) 1B D AR—Y ZADOEIEENICITE T 2 FAEK N D . &

R— ZEHIEE OFTE DA HIZEE T 5 5 ﬁiﬁﬁ_k#T%ﬁﬂ@th$f®£ﬁ®&ﬁ%%é&
FAEZL - 20m v bLTy c iBIEE N e N RAR—=ABITFTOA4THA T, 2RIV S 1 EKD
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(20 PEEDBE 0Tz, DFE Y VFERD VERT, (K7 - EBREAMET LTz, T ORI,
BFOZNEFAKTHD &9 ThoTo, KT, 1 FERICHE—2EYHEZ LR TWSLHig & TN,
2RI S TRELANAT =V APMETLTEY BRI OFREEMFETTRL TWD LI R T,

EH L AVEBRE ) ORI T G T 5 & ENDAR—Y REISETlId 528, EERMO=RL
BT AL, KX AZLETFTENTWHAEIRAEDbILE, T AR—YZOEIEENIFEET L 4.,
NRU—FRDORS I —EDN ERR G, (K7 - BB L~VERTZ D Lo I bz, AR—
Y ROEIEENZATR L T e WA, BRREEIEIENZEERTHL LT L. ZHUTRES
BT 2HEROEMRIZED LD EBZT-,

OF D IEEETIE, KOV OREICOWNWT, AR —Y REFSEI COMRMEILH HRERD B
L5000, BEMICRD &, K EBERENIZ, AR—YREEH TIIHEINDIFEF I TV
WE D ThoT, HEEECEMTEBRICHKIN S 2 Z ENFERTH S 90, SHRERETORK
FRO M A RS 2 B BUR TIEEE R 2@ U 72K ) L~ r o 3 - 1) L3 R EREEIC KT N7z |
FEM EEWI LD VEROEI LV E 2FERICENTZTHERF L TOW DI W BLANL DB
T ~OEACRCAEBOER . & 2 WIXE N LS COBRE I O EICFH b L7-TREN S, A%hovb L
FARA AN

FIZRE D IHTRERIITFHEH Lo 7223, L FOFREITB VT, 2017 4E1 D 2018 42T T,
REMETF L TWDLEENRZNZ ERRUTR -T2, BT 2% EOKREOIR FRRO S+
FAZ 35 AFTI3 AN (37.1%) IZE LT, THERITFRTHFIZHE SN ZDIZxt L, 2 FIRTIEHT%
ICHIE SN END LRV, 15 D 16 BT TOMREIICBIT 2KEOK ik, K7 -
EEEE I LOBS ORI DT, ARV ABXORHMRES, BF 2.0 L LIZAEEORES - R
EbEbis,

(2) WBRBEICBITA25%OHEE

O & D LD, 14 MIADHIETI 7T A b OERaFERFEN, LOWMETITOIL TS IR, 15 #iE%E
K& L LA RIORERNRIT. FEZFITHEE - BRETH D TH -7,

15 AT, 4HAELEHE L, BFICBWT, AR—Y REIEBI O BZERN S, iEEHCEWL 2
FAESHE TN EZATHFAESG HRNZEA SN DICHEEL LT AR — Y ZEIEBE OBREEIL,
fiak - G0 & Hs, FEA B L TV D, RIEOERE « TF 2TV, IFEREZEiH L., Letto
flefr - M EE BT, FAEDOAR—IFEI~DETF X— 3 U L2l Tz,

2020 T, Fa v F T 4 L ARERGEBL IR ISR REICAR —IFERIE S TR, &
EBRERSFIHE KRS « RERSOM ST, ZETXToOFE THIESN, PEE CITEEDOBERK
HEZ O b OB KIBIZHE N S, FAEDOEKS - BEIRE) LU, RESEKTFLTWD 0L Ebi
Do ERIEENTFFE EOTEEMA ILRES BTV S,

2021 FEEIL, AHDO T 4 NV ABYEOBE ETITFDOEZTRETH L0, 5l & AT, Kigk
Wil & T, JFEDETORAR—IIEEC/2 D ETPHRIND, Lo Uitk « BEimoEkEls L OH
. RO ECIIRBBEICATREL D72, AT T U AL ED, ZOMEITKND A R— B
DFEFEIREZ LT,

HEM TORERIT, AIFEENPLLEHE, BFREOUGEB L OREOM ERZEF 65, 15 B4
F T, | FIRTIEEEDNRCTEIFEEZITV, HOBFETE7Z, 2019 FEATFO 16 iEDIZLEALED
FAL 1 FERITFETEREE > TV D, BSIED B L CTRD Lo LicERICEET 5
7o, BOBFAFOHRFEZZBRE IV, KEMIZBIT 2K L~V EOTd DX X7 ED
BRNROVREL TSI ICEbNRD, bbb, REQREHEBHICEFEZEL VAL
Rz o, BEOMEICE2BFICKTIEHROLENRD HNLD,
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2020 FEANFO 17 M4, siioBBME A DTN 3 @EEICE EE 0 B OBKEEES 11 A2
HERY 1 FERICBITDHEIIT A NEERTE 2oz, FEO Ry 28108 I Lz
Hix, BEB X ORI S - EERRENCED LY ICHEST L0, BETHLZATHD,

5. 3% - 5| AX#R

DAR—=YFF  SFoeFEERT) - @8R JaE®ESE 2020, p.l

DL R MHREE 1 EEICBIT AT 2 S OB & 2EEE~2012 F£RE) D 2016 FEICE
WT~ PR S E AL, 12, 2018, pp.55-62.

NFZE KR, BB WEEE 1FERIZBT 2677 - EBRE B L OREOREICET 2WME
T3 i S B A AL 2E, 14, 2020, pp.17-24.

HAR—=2FF  Fpk 30 FEERT) - EEENRE DA A E 2019, pp.53-54, 60, 83-84, 225-240.
SYAR—VT  SFICEEART) - EHBERE DA AE 2020, pp.53-54, 60, 83-84, 226-241.

The reports for physical activity of 1st and 2nd grade of 15th students in National Institute of Technology
Okinawa College

*Dai Watano and Mariko Shimajiri
Department of Integrated Arts and Sciences

In this study, the authors compared the data of the fitness tests and physical check-ups of 15th students
(enrolled in 2018) of the National Institute of Technology Okinawa College in 2018 and 2019. The subjects of
male students were classified by belonging or not to sports club, which are called "athletes" or "non-athletes")
for their 1st year period. Among male students, the athletes were superior to the non-athletes in most measurement
items, although average of athletes were inferior to the nationwide average and the growth of physical activity in
2019. They had not attained development level of physical activity of nationwide average. Among female
students, they were inferior to nationwide average in all measurement items in 2019, and the deterioration of
their numeric value from 2018 to 2019 was confirmed in the half of all measurement items. Both male and female,
The stagnation or drop of their physical activity from stamina and a power of trunk were confirmed conspicuously.
Future measures included improvement of the sports environment and the food education.
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Experimental Study for the Tenderness of Meat using Underwater Shock Waves
Generation by Wire Electrical Discharges

'Ken SHIMOJIMA, 'Yoshikazu HIGA, 'Osamu HIGA, 'Ayumi TAKEMOTO, Hideaki KAWALI,
3Kazuyuki HOKAMOTO, “Hirofumi IYAMA, 3Toshiaki WATANABE and °Shigeru ITOH

1 Nat. Inst. Tech. (KOSEN), Okinawa College
2 Asahi Giken, Inc.
3 Inst. Pulsed Power Sci., Kumamoto Univ.
4 Nat. Inst. Tech. (KOSEN), Kumamoto College
5 Nat. Fisheries University
6 Inst. Shockwave Adv. Tech., Inc.

High age of the population advances in the world. The consumption of meat increases. Some methods of
softening of edible meat are methods such as electric energy, pressure, heating and biological. The development of
the method of the tenderness that is the high efficiency which can apply to the volume of production of the meat is
expected. The National Institute of Technology, Okinawa College (OKNCT) has developed a food processing
machine that generates underwater shock waves through wire electrical discharge. The machine can be used for
sterilization, milling, tenderness, and extraction among others. In this study, we experimentally examined the
conditions for food tenderness using pork as the food material in the experiments. The relationship of the tenderness
of edible meat measured with a durometer with the number of underwater shock wave generation, and the distance
of the shock wave generation point from the edible meat and reflectance backing material were shown
experimentally. The prototype design of the pressure vessel for the processing of the meat was shown. The
possibility of designing and manufacturing of a pressure vessel according to the required tenderness was shown.

Explosion Shock Waves and High Strain Rate Phenomena, Materials Research Proceedings, Vol.13 (2019), pp.35-
40. Materials Research Forum LLC.

SPH computation for soil surface explosion problem
-the effect of different soil characteristics on a fragment behavior-

'Yoshikazu HIGA, *Hirofumi [IYAMA, 'Ken SHIMOJIMA, 'Osamu HIGA and 3Shigeru ITOH

1 Nat. Inst. Tech. (KOSEN), Okinawa College
2 Nat. Inst. Tech. (KOSEN), Kumamoto College
3 Inst. Shockwave Adv. Tech., Inc.

The goal of our research is to contribute to a technique of unexploded bomb (UXB) disposal such as an
establishment of evacuation areas based on the computational mechanics. To elucidate the fragments behavior such
as shells, explosives and Okinawan’s unique soils, the computational model based on the SPH (Smoothed Particle
Hydrodynamics) schemes have been constructed with HyperWorks-RADIOSS (®Altair) software and have
performed the computation. From a series of computational results, we have confirmed and clarified the fragment
behavior significantly dependent on the amount of explosive charge and the dynamic characteristics of soils.

2019 International Conference on Design, Mechanical and Electrical Engineering (DMEE 2019), (2019.09),
pp.11, Bali, Indonesia (Best Presentation Award)
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DEVELOPMENT OF A PRESSURE VESSEL FOR FOOD PROCESSING
MACHINE USING UNDERWATER SHOCK WAVE REALIZNG HIGHLY
EFFICIENT PROCESSING EFFECT

'Ken SHIMOJIMA, 'Osamu HIGA, !Yoshikazu HIGA, 'Ayumi TAKEMOTO,
Hideaki KAWAL, *Kazuyuki HOKAMOTO and “Shigeru ITOH

1 Nat. Inst. Tech. (KOSEN), Okinawa College
2 Asahi Giken, Inc.
3 Inst. Pulsed Power Sci., Kumamoto Univ.
4  Inst. Shockwave Adv. Tech., Inc.

Okinawa National College of Technology has developed a food processing machine using underwater shock
waves. We developed several porotypes machine, and obtained experimental results (sterilization, improvement of
juice extraction, milling flour, emulsification etc.) .This device consists of a power supply unit and a processing
unit. The electric energy charged in the condenser of the power supply unit is instantaneously energized with the
aluminum thin wire inside the pressure vessel by the gap switch. Shock waves are generated by thermite reaction.
The food is enclosed in a container of resin and crushed in the air.The processing mechanism by the shock wave is
a sparling phenomenon, which is different from the conventional processing machine. The developed processing
equipment is setup in the laboratory, and the processing object is brought into the laboratory and processed. It is
difficult to processing on outfield with current processing machine. The continuous processing equipment developed
is a device for processing one type of processing object. It is difficult to process many objects without mixing. In
order to solve the above problems, we developed a pressure vessel in processing equipment using shock waves. The
developed pressure vessel is shown below.

* Mobile type pressure vessel that can be transported by hand in order to realize processing in outfield.

+ Continuous processing equipment capable of supplying individual containers.
The design and manufacturing of a prototype pressure vessel is presented.
In this presentation, the design and fabrication of the pressure vessel prototyped is shown. The shock wave is
observed by a high-speed camera, and the propagate pressure of the shock wave to the processing target concerned
with the processing performance is estimated. The food is processed experimentally by the prototype pressure vessel,
and the processing performance is evaluated.

2019 International Conference on Design, Mechanical and Electrical Engineering (DMEE 2019), (2019.09),
pp.16, Bali, Indonesia
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Assessment of Disaster Rescue Sign Detection based Image Processing

Mbaitiga Zacharie and Tanaka Shosaku

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

Abstract—This paper proposes a practical, robust and efficient new search and detection scheme to quickly
detect and locate any person stuck in their home or underground during any disaster and facilitate the rescue team
task and consequently save lives The most important thing about this new approach is that the person waiting for
the rescue team posts outdoor a rescue sign that they can make with any items they can find around them and should
not be coincided with any familiar existing sign. Two detection methodology is use. (1) Create a maximum color
database with value normalization recognition. (2) Pattern recognition will be sue for the sign detection, then
evaluation

Keywords—Pattern recognition, rescue team, disaster & image

Proceedings of the International Conference on Intelligent informatics and BioMedical Sciences (ICIIBMS 2020)
Okinawa, Japan, November 18-20, 2020, pp: 234-235.
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Fabrication of Carbon-Like, t-Conjugated Organic Layer on a Nano-Porous
Silica Surface

H. Noguchi,1 M. Sultana,1,2 N. Hano,1 Y. Kuwahara,1 M. Takafuji,1 S. Nagaoka,l H. Qiu,3 and H. lharal,3,4,*
1 Kumamoto University, Japan
2 Jashore University of Science and Technology, Bangladesh
3 Lanzhou Institute of Chemical Physics, Chinese Academy of Science, China
4 National Institute of Technology, Okinawa College, Japan

This paper presents a new type of black organic material-porous silica composite providing an extremely
highly selective adsorption surface. This black composite was prepared by lamination on nano-sized pores with a
carbon-like, n-extended structure, which can be converted via the on-site polymerization of 1,5-
dihydroxynaphthalene with a triazinane derivative and a thermally induced condensation reaction with
denitrification. This bottom-up fabrication method on porous materials had the great advantage of maintaining the
pore characteristics of a raw porous material, but also the resultant black surface exhibited an extremely high
molecular-shape selectivity; for example, that for trans- and cis-stilbenes reached 14.0 with the black layer-
laminated porous silica, whereas it was below 1.2 with simple hydrophobized silica.

Nanomaterials, Vol.10, pp.1882-1895, 2020

Computational Simulation for the Evaluation of a Food Softening Process
Using Underwater Shockwaves

'Yoshikazu HIGA, 'Ken SHIMOJIMA, 'Osamu HIGA, 2Hirofumi IYAMA and 3Shigeru ITOH

1 Nat. Inst. Tech. (KOSEN), Okinawa College
2 Nat. Inst. Tech. (KOSEN), Kumamoto College
3 Inst. Shockwave Adv. Tech., Inc.

The purpose of this research is to optimize food processing using simulation results based on computational
mechanics of food processing technology with high pressure induced by underwater shock waves. In order to
stablish the characteristics of shock wave propagation in the food and in the food processing vessel, finite element
models of the food, the surrounding water, the high pressure source, and the vessel were developed using
commercial finite element software. Conducting a series of computational simulations, we found that the pressure
distribution is dependent on the food’s unique characteristics, associated with the acoustic impedance. The different
interfaces were obtained and observed. The computational results revealed that for certain food, both the transmitted
and the reflected waves can be used during the food processing stages.

International Journal of Food Engineering, Vol.6, No.1 (2020), pp.24-29. DOI: 10.18178/ijfe.6.1.24-29
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Computational modeling and simulation
for unexploded ordnance disposal problem at the seabed
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3 Inst. Shockwave Adv. Tech., Inc.

The main objective of our research is to contribute to the technique of unexploded bomb disposal such as an
establishment of evacuation area based on computational mechanics. The computational simulation for undersea
explosive problems was designed and demonstrated using Smoothed Particle Hydrodynamics schemes by
HyperWorks (Altair®)-RADIOSS® software. The technique was to reveal the fragment behavior such as the
amounts of charge and seabed soils. In this report, a study about the effect of a 50 kg general-purpose bomb and sea
depth on the shock wave phenomena is presented. As a result, by conducting a series of computational simulations,
it was observed and visualized that the fragment behavior significantly depends on charge amounts, depth of sea,
and seabed soil.

The International Organization of Scientific Research (IOSR) Journal of Mechanical and Civil Engineering, Vol.17,
Issue 2, Ser.II (2020), pp.40-44. DOI: 10.9790/1684-1702024044

Design and production of pressure vessel for food processing machine
using underwater shock using measurement of particle velocity
and results of numerical analysis

'Ken SHIMOJIMA, 'Yoshikazu HIGA, 'Osamu HIGA, 'Ayumi TAKEMOTO, 2Hirofumi [YAMA,
3Toshihiro WATANABE, “Hideyuki KAWALI, “Kazuyuki HOKAMOTO and *Shigeru ITOH;

1 Nat. Inst. Tech. (KOSEN), Okinawa College
2 Nat. Inst. Tech. (KOSEN), Kumamoto College
3 Nat. Fisheries Univ.

4  Inst. Pulsed Power Sci., Kumamoto Univ.

5  Inst. Shockwave Adv. Tech., Inc.

Okinawa National College of Technology has developed a food processing machine using underwater shock
waves. Several prototype machines were developed, and experimental results (sterilization, improvement of juice
extraction, milling flour, emulsification etc.) were obtained. After deciding food materials to be processed and the
desired processing results, we designed and manufactured a pressure vessel for experiments. In this report, the
process flow for designing and manufacturing a pressure vessel for softening meat using underwater shock and its
concept design are described. The relationships among the number of shock waves, the distance between the shock
wave generation point and the meat, the backing material, and the amount of softening ware experimentally
compared. We measured the velocity of the shock wave penetrating to the inside of the meat, from which we
estimated the particle velocity. We developed computer simulation model using the estimated particle velocity in
the meat. Using the results of the analysis obtained from the computer simulation model, we designed and fabricated
the pressure vessel.

The International Journal of Multiphysics, Vol.13, No.3 (2019), pp.283-293. DOI: 10.21152/1750-9548.13.3.283
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Magnesium alloy forming using underwater shock wave
by wire electric discharge
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3 Inst. Shockwave Adv. Tech., Inc.

The magnesium alloy has advantage in strength per mass and it has been widely used on airplane, aerospace,
computer, cellphone and automobile industries. However, forming of magnesium alloy plate at the room temperature
is very difficult, because it has a dense hexagonal and the basal sliding is easy to happen conspicuously in
comparison with other sliding system. We considered that those weak characteristics are reduced by high strain rate
forming. Therefore, magnesium alloy forming using shock wave by metal wire electric discharge has been carried
out. Thin aluminum alloy was used as the metal wire. Electricity is supplied to this wire from power supply with
Cockcroft-Walton circuit. The aluminum wire set underwater and it has instantly molten vaporization, then, the
underwater shock wave was generated. The shock loading by the underwater shock wave acts to the magnesium
alloy plate. The magnesium alloy plate was AZ31 (Al 3%, Zn 1%). In this study, the target is bulge forming of the
magnesium alloy plate. Then, some numerical simulations were carried out. These results will be discussed in this

paper.

The International Journal of Multiphysics, Vol.13, No.3 (2019), pp.269-282. DOI: 10.21152/1750-9548.13.3.269

Experimental observation for dynamic characteristics of '"Shimajiri Mahji"
and its evaluation using computational simulation

Yoshikazu HIGA, *Hirofumi [YAMA, 'Ken SHIMOJIMA, 'Osamu HIGA and 3Shigeru ITOH

1 Nat. Inst. Tech. (KOSEN), Okinawa College
2 Nat. Inst. Tech. (KOSEN), Kumamoto College
3 Inst. Shockwave Adv. Tech., Inc.

We perform herein a direct observation of shockwave propagation using a high-speed camera and estimate
properties, such as acoustic velocity and Hugoniot parameter, using the impedance matching scheme to reveal the
dynamic characteristics of Okinawa’s unique soil “Shimajiri Mahji”. A computational simulation corresponding to
the experimental setup is then conducted. A comparison of the numerical and experimental results demonstrates
their fairly good agreement, which suggests that the experimentally estimated dynamic characteristics of “Shimajiri
Mahji” are valid. In addition, a computational simulation based on the smoothed particle hydrodynamics is also
modeled and performed to elucidate the fragment behavior when the unexploded bomb explosive is at the soil
surface. From a series of computational results, we have confirmed and clarified that the fragment behavior is
significantly dependent on the amount of explosive charge and soil characteristics.

The International Journal of Multiphysics, Vol.13, No.3 (2019), pp.241-251. DOI: 10.21152/1750-9548.13.3.241
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A Comparative Analysis of the Dataset for Training Underwater Fish Detector
based on YOLOV3

David Pich!, Katsuya Nakahiral

DDepartment of Information and Communication Systems Engineering, National Institute of Technology, Okinawa
College, 905, Henoko, Nago-shi, Okinawa, Japan 905-2192

A spectacular diversity of fishes under a crystal clear seawater in Okinawa attracts numerous scuba divers,
snorkelers around the world. With the advancement in computer vision and deep learning, object detection is much
more reliable than ever and find its application almost in every industry, and also in marine leisure activity. Being
able to detect and recognize all underwater objects provides both an educational and amazing experience to divers
and snorkelers to explore the underworld. However, it requires a system that could work in real-time with high
accuracy. This is a challenge that all deep learning-based object detection algorithm is facing since there is a trade-
off between time and accuracy. YOLOV3 is one of the fastest object detection algorithms that can work in real-time.
We use this to train and test on our custom dataset. We collected the underwater fish image and built our dataset that
contains 3548 images. We provide a comparative analysis of the training and evaluation of three different datasets.
With data augmentation, our model can achieve up to 92% of mAP, and we also show what role that negative data
impact the performance of the model.

IEEJ Transactions on Electronics, Information and Systems Vol.140 No.9 pp.1091-1095 DOI:10.1541/ieejeiss.140.1091
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