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TSR 16 W14 - 18 W4 - 19 iAo 1 FERICBIT 5
(K - SEEGE /I ICEIT A

T8 K

HARHER

watano@okinawa-ct.ac.jp

BE

MR 16 - 18 « 19 WIE 2RISR Tz, 2019 4EE R KT8 2021 « 2022 4EE D 3 [BICH 1 5 Hik
T A NORET —Z % F LD, FHEHEBICBWTHEREOLHEZ BRSO TIZ LD %%
BREtL, BEEMA T, 16 4L 18 WX, £l$ﬁ&%ﬁkbtoﬂmﬁ®1ﬁﬁ FEAED
HEHEH CREFEHLU T TH Y, A%ﬁ®@ﬁm$®%$i K7 - EENRE N IRV T, 2FEEH
RUYUIZEL TV o Tz, BTk, 19 8413, m%i&mhbfﬁhfkw\*%@ﬂ
HAIZBWTHENZRAERENRD b, 72721, %@ﬁi X% 14 - 15 WED ANFEEORES
REBEL Y &, SROWMEICHIT D 18« 19 HIEDVEHMEIT FE - TH Y . AFLRFOKS] « EHBFE
KR T RO, Fiflave T v 4 VAFATE OBEEIIRHATH 7=, L TIEEREHEHE
IZBWT, 16 - 18 + 19 HIAE DK EROEITHFIINTITRE D b2 o T,

2020 AERELIRE, K77 - GEBEE ) & IFHNT, AR — /x%»@ﬁ@%”%%wfﬁ b7, AF
NOFRBFREFEINTZ, FRICBT D AR=YESOREME | AR—VIFEI~O S 1T OHEdE A
R LT,

F—U—FHENT A fEEH Lok, Hlan )y L

1. #%

)

SCEHBMAEIC L0 TR 17 2 b DEETIThR TV 5, iiEITEENIROBEZES TIThh,
NP ElE £ THERINC 8 DICX 3L, REO/NFER, mEHMAFRORT, &Mk T
FEIE SNTWD, 2014 4EE £ TIISCEHREE 205 2015 FEEUBIIREDNBE Sz AR — Y FF)s
5. MEKF) - EHBERE DB W EE) NEERITSNTEY ., oM 3 F£EORE (2022 FERIT) Tl
TEROEKS) « EHEENOBRAZFA LT D L bic, EROENSL O, @EOHRE - EiicEg
THELBID, KEF - AR— /%@@%ﬁ&ﬁ&i@%ﬁ%ﬂ%%é EEBEME] ERTWD D,
@@Ii*ﬁﬁﬁ%&<uTF@ﬁmﬁj&?é)f% 2012 FELREE 4~5 HIC, NFEE
DOARF 1 FEZEZGE LT, BT A NOHEB ZE0RIEZ ., EFEEGE ﬁOTW6”W%Nm
RN D AR 2 AIZH ZORBEBIAT Hiv, KB 1FERO 1 FRICEB T 2R H0EBEE I O Eo
vtk 2, FARBIPITAD L DI olz, HBEIEEZEBWTART — &1L, [AR—VFEH] L
DOFEIZB T, FAEFAOEENFE ) OER XL OHESCHIGOER E S, IEHITWS
AHAETIE, A 16 H14 (2019 FEEASR) - 18 W4 (2021 A A) - 19 HI4E (2022 A
) AR E LT, 2019 B IOV 2021 - 2022 SR TN IR 1T A NEHE ORERRE F LD
770 2019 FEE L 2021 FEEDFERIT, AR—YTNF LD LEET—X D0L  FETLICHERLT,
MBEHEANFELIZIEDN D OFAEDERIT LV EEBLETH L LI, S%OEE) - AR —VEEiE X
B ZIEHT 27200 REHEER 2G5 2 L2 N E L,
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2. Hik

(1) B LAEEE

2019 AR LN 2021 4RJE - 2022 SIS RIS AN L4 (16 M4 - 18 #i14: - 19 Wi4:) %
KRIZ, THZN 2019 5 L TN2021 4E - 2022 FED 4 AND 5 HIZhT T, [RAR—=VFEET ] off
ERFFEINIZEBWT, FiiRk 17 A NOEEE 25 NEOUEEITo72, AREICBIT 235803, 4
FEENIZ16 e M2 5FAETHY , BEEANFAEBS XOYEEENIC 16 a2 B2 2FEmICET D
AR LT, F. ELOFFIC L VHENT A FOTRTCOIER &2 FEii TE oo AR,
BN E LT,

KRRFIZBIT DG L 7o PRI, 16 AN B 1 1194 - 36 4 TH Y 18 WIAENBF 119
Ko A4 LTHY, I9MIERE T 1214 - L3714 ThoTz,

PR 7T A MAERBIL, 27 - HMAEZ U - REERRTE - KIEREE OV 20m > ¢ /LT 2 - 50m
HNLHBIEE NN RAR— VBT O8HEETH Y | WEITAR—YTRED L HIEHIEIZHESN,

(2) £5FHE

2019 A L 2021 AR - 2022 FEDOKFELITBNT, FET A N 8HHEIZSWT, BB Y
B - FEUEMR ZE - e KME - B/ MEZ R Lz, FHEEBIZBWT, 3 DOFEEOEHEE XHE2 L O 3
BEM 1 EERSBOWT 21TV ER i UT-, F7- 2019 4EFE & 2021 fEFE D REEY & o Hiid, TR
A ARV L HAIT S e TR RIS AR T - GEERE DI EE D) [ 3 AR T) - iEE)
BENHARSEE ) 2o, HIPEHELZ T 57210108 BTz,

3. R

(1) HEEICBITLEH
MHEEE 16 W4 (2019 AEEEASR) & 18 #14: (2021 4EFE ) - 19 14 (2022 42 AS:) D 1 ARIR
BT DT A b 8 HH OFHIE & ARERE, HoRKE & R/ME, B L OSEHEO X, £1~6 D
LB Thoto, FEMIIBWT, MEWICAEERERENb-T-HB X, WEHEBMICEZNZ 72,
F-RITIE, 2010 FFE L 2021 FFEEICRI LT, TET) - EhgE IR EE ) ISR S 2EEH O
B, BIOKRREICBT D2 EHMHEEDELPFE LTz,

®1 BF-FENTRAMUERER (B - LG L - REGFIE)

AEEER BH(ke) EFEz L(E) REE(EFTE (cm)
FREESEAE 16 A& 18 A% 19 A% 16 A% 18 Hi%E 19H% | 16 A% 18 HA%E | 19 A&
BIE G B 2019 2021 2022 2019 2021 2022 2019 2021 2022
Fi9E 36.28 35.30 37.40 25.96 25.26 26.52 41.07 42.29 43.76
E=fE 55 57 59 38 38 41 62 68 68
=IEME 21 18 20 10 11 11 6 19 8
RERE 6.858 6.628 7.161 5.536 4.908 5.263 9.809 8.942 10.780
2EFIE 36.98 36.73 - 29.02 27.83 - 47.31 47.11

= A 070 | A 143 - A 306 | A 257 - A 624 | A 482
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®2 BF - -FHEATRMAERR (REBEELV -20m v b5 -50mE)

AEEE RERBEE C(E) * 20m & v kLS v (E) 50m & ()
HESEATR 16 4% 18 #i4 19 #i% 16 #84% 18 #i4% 19 #i% 16 #i4% 18 #i4% 19 #84%
AEEE 2019 2021 2022 2019 2021 2022 2019 2021 2022
Fi9iE 51.09 50.87 53.16 68.22 71.17 70.16 7.70 7.66 7.63
BalE 68 69 66 120 126 131 6.4 6.4 6.6
RIEE 33 31 18 7 24 24 10.3 9.6 11.0
EHRE 6.821 6.628 7.129 24.922 20.776 21.624 0.613 0.625 0.665
2 EFHE 55.86 55.37 - 83.75 82.41 - 7.45 7.43 -
FigE A 477 | A 450 - A 1553 | A 11.24 - A 025 | A 023 -
£3 BF -FHEATRAMAERR QLBIREBET - ~NY FR—ILEI)
BEIEE I HiEE U(em) Ny RR—=LEIF(m) *
HBEEAE 16 #i% 18 #i& 19 $i4% 16 #R% 18 #A4 19 #R&
AEEE 2019 2021 2022 2019 2021 2022
Fi{E 215.33 | 217.08 | 217.63 23.67 22.16 24.32
BalE 260 270 275 38 41 41
RIE(E 110 150 75 7 8 11
EAER = 22.894 | 22.670 | 29.452 6.747 6.037 6.330
SEFHE 218.21 | 217.23 - 23.87 23.51 -
Tz A 2383 | A D015 - A 020 | A 135 -
£4 RF-FHEATRIATHRE (BH - L2 L - REFHE)
REEE #EH(kg) Rz L(E) REERFTE (cm)
HBEEAE 16 4 18 HA4%E 19 4 16 4 18 Hi4% 19 #84% | 16 #A4 18 HA4% 19 4%
AEEE 2019 2021 2022 2019 2021 2022 2019 2021 2022
FHME 24.67 25.89 25.46 20.47 19.77 19.97 43.56 44.80 47.19
BEE 34 37 34 34 35 30 58 69 64
RIE(E 15 16 17 10 2 1 13 28 30
ERERE 5.031 5.054 4.059 5.511 6.291 5.790 8.996 11.082 | 10.322
LEFHIE 25.52 25.62 - 23.36 22.77 - 47.48 47.93 -
Tz A 0.85 0.27 - A 2389 | A 3.00 - A 392 | A 313 -
£5 LF-HHANTRMAERER (REMHEV - 20m > v LT > - 50m E)
REEE KAgH#E & U ([E) 20m > v hLZ > ([E]) 50m E ()
HiEESEAF 16 B4 18 H4%E 19 4 16 Hi4 18 4 19 HA4E 16 Hi4 18 Hi4%E 19 Hi4
EEE 2019 2021 2022 2019 2021 2022 2019 2021 2022
F1E 45.22 47.14 47.19 37.75 38.02 42.27 9.33 8.98 9.16
BaIE 56 63 58 65 71 72 7.6 75 7.8
RIEE 30 38 25 11 10 8 11.7 11.8 18.0
EHER = 6.433 5.585 6.096 13.336 15.217 11.918 0.884 0.792 1.632
SEFHYE 48.22 47.71 - 50.14 48.57 - 8.85 8.84 -
T A 300 | A 057 - A 1239 | A 1055 - A 048 | A 014 -
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£6 HF - HEHNTRAMAERER (IbiRET - Y FR—LRT)

AEEE M HiEE Ulem) Ny RR— LS (m)
FEEEAR 16 HH&E 18 #i% 19 3% 16 #A4 18 A% 19 #A%
BIE B 2019 2021 2022 2019 2021 2022
FaE 169.69 171.70 171.84 12.97 14.02 13.43
=g 217 219 200 29 23 21
RIE(E 122 75 70 4 7 7
REREE 21.129 29.096 24.940 4.931 4.422 3.524
=EFHE 172.35 171.85 - 13.57 14.00

FigE A 266 | A 0.15 - A 0.60 0.02

(2) BToRIEDIHHEFR

FHEBEHICBWT, 16 M4 (2019 FEASR) - 18 HIZE (2021 FE A - 19 14 (2022 FE A
) OWYIEAE, 3 BERIC L D 1 BRGE O Tl L, TORE, BHREME BV T, 18
AL 19814 L ORIZEB W THREMICAEBERZNTBD b, m%é@$ﬁﬁi@%w%$®$wm
DIE S BEr->T2 (F(2,356)=4.053, p<.05), £7=. H v RAR—AEFIZEBNT, 18 HIAEL 19
L DORIZBWTHERICHBERZENRD b, m%imﬁwm;0%19%$@$wﬁ@ﬁiﬁ%
Do 72 (F(2,356)=3.624,p<.05), F7=. 16 Wi - 18 AL L I, T XTOHUEHBIZB VT, HIE
R, REPESEZ TE - Tz,

(3) ZFDRIEDGHHEFR

FHEHHIZBWT, 16 #4 (2019 FEEAY) - 18 Wi (2021 FEATF) - 19 14 (2022 A
) OYBIfEE . 3 RIS X D 1 BRSESH Tl L, EERICBIT 2 EHHEOZET. EORIE
HEHLRO N2 oT2, 16 H1AIL, T XTOHEHEBIZBW T, JWEFIENEEFEEZ TE -
TV, 18 #iAX, THES) & Ty RAR— VT OFEBEICB W T, £ESESHE A Ell-> T
7=,

4. B

(1) &7 - EBREAICEAT HBE

19 WIAEDH 7%, 18 Wik L i U T, EHE THREHNABEICENTOWZHEHEN 2 2H Y | HiT
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The reports for physical activity of 1st grade of 16th, 18th and 19th students in National Institute of Technology
Okinawa College

*Dai Watano
Department of Integrated Arts and Sciences

In this study, the author compared the data of the physical check-ups of 16th students (enrolled in 2019),
18th students (in 2021) and 19th students (in 2022) for their 1st year period of the National Institute of Technology
Okinawa College. Among male students, 19th students were superior to 18th students in two measurement items,
although average of 19th students' results were inferior to the nationwide average in all items. Among female
students, there was no difference meaningful statistically between each ages, although 18th students average were
superior to 16th students in almost measurement items. 19th students were superior to 18th in a stamina item, on
the other hand they inferior to 18th in power items. When it based on a precedent studies, the athletic capability
of students was tendency of decreasing. The author suggested that it needs increasing the opportunities of sports
activity and promoting motivation to exercise and sports for students.

88



E R = & X K






HEIXESEEMERIEE $175:0.89,2023
ISSN:2345-2136

Adaptive Control for an Electric Wheelchair focused on Communication

Sota Hoshi', Hinata Furugen?, Ryu Tsuha?, Yuto Nagamine?, Shinnosuke Ishiki?, Hiroki Kamehama?,
Katsuko Nakahira®, Munenori Harada®, Shunsuke Moriya®, Katsuya Nakahira?
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2 National Institute of Technology, Okinawa College, Nago, Japan 905-2171
3 Nagaoka University of Technology, Nagaoka, Japan 940-2188
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Although communication is a source of motivation for the elderly, it has been pointed out that the elderly must
concentrate on maneuvering their electric wheelchairs, making it difficult for them to communicate with their
companions. Attempts have been made so far. but have not yet achieved fully automatic control [1]. We developed
an electric wheelchair based on Model CR by WHILL, which automatically moves at an angle of 45 degrees
behind the companion to facilitate communication with the companion. Fig. 1 shows the depth camera
(RealSENSE DD4351) mounted on the armrest of the electric wheelchair. The depth camera was rotated 30 degrees
to the left in order to grasp the positional relationship with the companion on the left. A deep learning
microcontroller (Jetson Xavier NX) is placed in the foot space.

The deep learning PC performs human image detection using Yolov3 from the RGB images transmitted from
the depth camera, which recognizes an object (human) as if it were surrounded by a rectangle (bounding box). The
electric wheelchair moves forward, backward, left, right, and stops according to the distance D to the companion
obtained from the banding box and the depth camera described above. The distance D between the depth camera
and the companion is obtained with respect to a range of 100 x 100 = 1000 pixels, which is 50 pixels from the
banding box center coordinates to the top, bottom, left and right. The movement of the electric wheelchair stops
at distance D = 0.5 m. It moves forward at distance D > 0.5m. It moves backward at distance D < 0.5m. Furthermore,
if the bounding box moves to the right side of the frame, the electric wheelchair rotates to the right side, and if the
bounding box moves to the left side of the frame, the electric wheelchair rotates to the left side.

In the future, we will quantify the tracking performance. Specifically, the distance D and angle 0 of the electric
wheelchair following a companion walking a predetermined course will be measured every second, and the
tracking error will be clarified. The walking courses of the companion are (1) a straight 10 m course, (2) a course
in which the companion moves forward 1 m, then turns 90 degrees to the left and moves forward 5 m, and (3) a
course in which the companion moves forward 1 m, then turns 90 degrees to the right and moves forward 5 m.
The walking speeds of the companion are 0.5 m/s, 1.0 m/s, and 1.5 m/s. The distance error Ep and angle error Eg

are calculated by the following equations.

1
E, = zﬁ,/(D —0.5)2

Fig.1 Depth camera with wheelchair Fig.2 Experiment image Fig.3 Distance between people and wheelchair

REFERENCES [1]R. Hardiansyah, A. Ainurrohmah, Y. Aniroh and F. H. Tyas, "The electric wheelchair control using
electromyography sensor of arm muscle," 2016 International Conference on Information & Communication Technology and
Systems (ICTS), 2016, pp. 129-134, doi: 10.1109/ICTS.2016.7910286.

Acknowledgements This research was supported by Nagaoka University of Technology (NUT) grant for collaborative research
with National Institute of Technology (NIT) and ITOCHU Techno-Solutions Future Foundation.

7th International Conference on Science of Technology Innovation, 2022, STI-9-10

89












REEERLE $£175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

#E—E Y v 7 ( [Research map] [KAKENdb] %)

BE

ek B
https://researchmap.jp/read0126534
https://nrid.nii.ac.jp/ja/nrid/1000030399258/

B 2 7 L TR

RSB
https://researchmap.jp/read0151466
https://nrid.nii.ac.jp/ja/nrid/1000070455187/

= =
=

T

il

t
https://researchmap.jp/read0054137
https://nrid.nii.ac.jp/ja/nrid/1000020335368/

=]
https://researchmap.jp/read0051405
https://nrid.nii.ac.jp/ja/nrid/1000070289297/

175
https://researchmap.jp/read0017950
https://nrid.nii.ac.jp/ja/nrid/1000060219300/

g St

https://researchmap.jp/yoihanasaku
https://nrid.nii.ac.jp/ja/nrid/1000070239995/

ZHL fRRER

https://researchmap.jp/k_asato
https://nrid.nii.ac.jp/ja/nrid/1000010610321/

LR

https://researchmap.jp/read0151469
https://nrid.nii.ac.jp/ja/nrid/1000060385490/

AR AR

https://researchmap.jp/read0046580
https://nrid.nii.ac.jp/ja/nrid/1000000283812/

ISRENCIN:

https://researchmap.jp/read0151467

BUK 5%

https://researchmap.jp/read0054043

https://nrid.nii.ac.jp/ja/nrid/1000030323885/

I
I
Cit

I
I
Cit

91



REEERLE $£175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

R AE—ER
https://researchmap.jp/smorizawa

https://nrid.nii.ac.jp/ja/nrid/1000050757961/

HHESRE > X 7 L TR
R T
https://researchmap.jp/read0055210
https://nrid.nii.ac.jp/ja/nrid/1000030318993/
HE ST
https://researchmap.jp/read0151473
https://nrid.nii.ac.jp/ja/nrid/1000000442492/
Bk T
https://researchmap.jp/ichik
https://nrid.nii.ac.jp/ja/nrid/1000010550262/
R FHE
https://researchmap.jp/okinawa-ct.ac.jp
A IE—

iy

T

https://researchmap.jp/sh-tanifuji
i B

https://researchmap.jp/read0151474

https://nrid.nii.ac.jp/ja/nrid/1000040412902/
- Rt

https://researchmap.jp/123-4

https://nrid.nii.ac.jp/ja/nrid/1000030500566/
R R

https://researchmap.jp/read2983

https://nrid.nii.ac.jp/ja/nrid/1000000734550/
B R

https://researchmap.jp/_hkame

AT 4 THEBRLER
AR
https://researchmap.jp/yasucl8
https://nrid.nii.ac.jp/ja/nrid/1000060390564/
Tk BETE
https://researchmap.jp/read0125888
https://nrid.nii.ac.jp/ja/nrid/1000060413837/

92



REEERLE $£175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

RV AY ¥Ry Y IV
https://researchmap.jp/suriyon
https://nrid.nii.ac.jp/ja/nrid/1000000322107/

HJR%E 50
https://researchmap.jp/read0182617
https://nrid.nii.ac.jp/ja/nrid/1000000259805/

ik 1
https://researchmap.jp/stakashi
https://nrid.nii.ac.jp/ja/nrid/1000070426576/

FIFNIPN (2
https://researchmap.jp/read0151477

PaR 5
https://researchmap.jp/azsy
https://nrid.nii.ac.jp/ja/nrid/1000070413888/

NAT AT FA)
https://researchmap.jp/read0151478
https://nrid.nii.ac.jp/ja/nrid/1000040462155/

Bl
https://researchmap.jp/akinjo
https://nrid.nii.ac.jp/ja/nrid/1000030606794/

https://researchmap.jp/90826778

EYEIR TR
s EAl

https://researchmap.jp/read0151479

https://nrid.nii.ac.jp/ja/nrid/1000040442488/
R B

https://researchmap.jp/read0149583

https://nrid.nii.ac.jp/ja/nrid/1000000395659/
PR

https://researchmap.jp/hamada-t

https://nrid.nii.ac.jp/ja/nrid/1000020462153/
Tk R

https://researchmap.jp/TamaYasu

https://nrid.nii.ac.jp/ja/nrid/1000060413887/
M 2R

https://researchmap.jp/read0151482

https://nrid.nii.ac.jp/ja/nrid/1000010253717/

93



REEERLE $£175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

BEAT i
https://researchmap.jp/Naoko_Isomura
https://nrid.nii.ac.jp/ja/nrid/1000090376989/
= 5
https://researchmap.jp/sanmiya
https://nrid.nii.ac.jp/ja/nrid/1000010462152/
AR Hw A
https://researchmap.jp/tkmt4208
https://nrid.nii.ac.jp/ja/nrid/1000060505858/
Hiz &
https://researchmap.jp/read0151483
https://nrid.nii.ac.jp/ja/nrid/1000050378915/
M fE T
https://researchmap.jp/n-okita
GRS S
https://researchmap.jp/tes
HET i
https://researchmap.jp/hagino

warER
/Nt F
https://researchmap.jp/koike_kazutoshi
https://nrid.nii.ac.jp/ja/nrid/1000020225337/
B Gk
https://researchmap.jp/read0151485
B EHT
https://researchmap.jp/read0039206
A 78
https://researchmap.jp/read0151491
HAR AE
https://researchmap.jp/read0151486
ARHF FIkfE
https://researchmap.jp/read0191326
https://nrid.nii.ac.jp/ja/nrid/1000080314889/
IS R e S
https://researchmap.jp/read0067691
https://nrid.nii.ac.jp/ja/nrid/1000060330726/

94



REEERLE $£175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

il
https://researchmap.jp/read0151488
https://nrid.nii.ac.jp/ja/nrid/1000050413886/
HE E
https://researchmap.jp/yoshii
GIEZSEVN
https://researchmap.jp/read0110168
N—=v =aA7F JAFXHhT=
https://researchmap.jp/Carman

Frili kv
https://researchmap.jp/ayuko.k

https://researchmap.jp/masashisakihara

https://nrid.nii.ac.jp/ja/nrid/1000030828611/
Bl BT

https://researchmap.jp/RFMS

=
=
mt

https://researchmap.jp/shoro
A 2

https://researchmap.jp/yamauc-y
EEiE

https://researchmap.jp/ryoshii

Fran iz

KE  HES

TR

e HER

T HE

e d Bh %

il &+

LH ET

R %
https://researchmap.jp/read0173088
https://nrid.nii.ac.jp/ja/nrid/1000080069567/

BT IR =

R HEAr
https://researchmap.jp/read0201011
https://grants.jst.go.jp/search/?qg=%E8%97%8F%E5%B1%8B%E8%8B%B1
%E4%BB%8B&c8%5B%5D=kakenhi

95



REEERLE $£175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

https://researchmap.jp/gushitakashi

https://researchmap.jp/o.higa
https://nrid.nii.ac.jp/ja/nrid/1000020504525/
EE I VN
https://researchmap.jp/kenta-w
https://nrid.nii.ac.jp/ja/nrid/1000050510111/
K 1k
https://researchmap.jp/omine
E1 PN ]
https://researchmap.jp/hiroki.shirahata
i &
https://researchmap.jp/nakama
https://kaken.nii.ac.jp/ja/grant/KAKENHI-PROJECT-16H00402/
BB
(R EUN
https://kaken.nii.ac.jp/ja/grant/ KAKENHI-PROJECT-21921020/
s =5

https://kaken.nii.ac.jp/ja/grant/KAKENHI-PROJECT-19918035/

96



MREEERLE $175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

PRIEXEEFEMEZEZREERETHRE

[¥ﬁ18$8ﬂ31ﬂ
o OB B 7 5
WE ¥E1 943H22H
o OB £ 1 5
VR 2 242 H1 7H
o OB £ 1 5
VR 2 441 H25H
H OB ®H 3 &
TRk 2543 H19H
H OB B 4 5
FRk2 64E4H16H
H OB B 7 5
YRk 2 84281 7H
H OB B 1 5
FRk2 943 H15H
H OB B 3 &
4f 3 £3H17H
H OB B 2 5

(B &)

Fl1Hdk WRBLEBFHEMER UUT B LW, ) OHF - FAEBOEEIEZNS &
BT, ARBBAELFOHERR R CHEBMAFDRAZIE AKTH D, HETLERS
BERACE (AT TRE] &V, ) 2R8ITT5b0LT 5,

(FE4%)
T2k REOLAHIT. HRLESEHMZERLEREOS (Bulletin of National Institute of
Technology, Okinawa College No.Q) | &35,
2 ZOHRBIZBOVTREELIZ, ZORBICESERERITINEZLDT, BEFHFHFEICLY
I bDE NI,

(FE - W)
#H3%& REOEBFEMBE. WL, BTHCHTIFHE L. MRIESSEMERREZE
= (UT EZAR] LW)H, ) TBWTHEBRET %,

(fB#HEH)
Ha4Kk REOBBFHIIL ROFZITHITLLDLT D,

() Wi, ERSEIER. RS, Mil. BEERSES. B UUT RmX%E Lv
90 )
(2) TDMEESTOFRBEZRET, BENFICHBOIZEEH

(&WE)

Fo& MECEMTEIEIL. ROJBTHBITE LTS,
(1) BEOEIE
(2) ZESTOEBELHET, BKENPFICBOLE

2 HZFOZHT. FHOERE 1A 2E0RLVbDOLT D,

97



MREEERLE $175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

(%17)
F6H& REX KRG LT, EFHNFECIVELIRERITTSbDLT 5,

(%)
B4 RECETLIFEL RERIBONTLAET S,

(HERI))
E8EL ZTOHRRBIZEDAZHLODIEN., HMEDHRERVOEROBEIZE ULLERFIR L, JIic
ED D,

R
ZOMBIX, Fk1 8ES8H3 1 HMOMITL., k1 84 A1 HbEAT 5,

M Al (F19. 3. 298BE1R)

Z DRI,

kRl

Z DFREE.,

=l

Z DRI,

kRl

Z DOFEE.

kRl

Z DOFEE.,

Mt Rl

Z DRI,

Bt Rl

T DFEIE.

V||
Z OHRRIX

R 1 94E3 A 2 9 A bHEATT 5.

(F22. 2. 17THEFE1S)
Fk2 294 A1 B bETT 5,

(E24. 1. 258HBE3E)
TR 2 444 A 1 BAbHTT 5,

(F25. 3. 19KBHE4LE)
¥R 2 544 H 1 B2 biEfTd 5.

(E26. 4. 16HBETS)

Frk2 64 H1 6 BNDHEITL. Fk2 64 A 1 B bEAT 5,

(FE28. 2. 1 7THEE1E)
k2 82 A1 7 AL HEITT 5,

(F£29. 3. 15HBE3R)
YR 2 944 A 1 BAbHIT %,

(4 3. 3.
S Fn

1 7HEFE25)
SE3 A1 7 BLBHITT S,

98



MREEERLE $175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

PR IXEFEMFREEREREES

(Frk1 84 8 H 31 HEI®E)
YRkl 94 3 A2 2 HIE
YRkl 9461 0H 2 3 HE
FRk2 24E 2 A1 7H®E
YRk2 44 1 H 25 H%E
SRk 2 54 3 H19HWE
ERR2 84 2H 1 7 HRIE
3 041 0484 HRE
SF34E3H2 9 BRE

B1HE AR

(BE5)
1k ZOEFEIT MELEGEEMFORERETRE (FR18FHARE TS, UT 3%
TRl V), ) BEROBBICESEHETERFEMFER UUT A 2v), )
BRITTHRE LT TRE] L), ) ORME, MEFCHLLERBEHERZEDLHDOL
EREAR

(TR XEOEEE VAR
B2k MEBBRITIMEHRIE CUT [FXFE VI, ) X, BITHESESRIIED D
ERELRVBELLELDT, REROBD LT 5,
2 WXEORERUNE (B@&Fzat, ) 1. BRITHBRBAZCHET IR EL, 20
NEIRDOEFDLEEY L35, £, BHEXNFIZOVWTEIMNEDOLEBY LT 5,
(1) MR MAMTHY, LT —F - fEREWVITEEZELLO
(2) #®i FNTHOMABERICBITIDIECOMEREORL TEELMZ, KRBITER
L7zb o
(3) fFdH BEFNFICHETIARNIL, ZERETHRRINZHDE, b)) T < fFi
L7z2b D
(4) HBWMEHE NAEGICHAIMER D 2 BEFEROEE
(6) &R B B% - RESECMEDH KR - T —FORELIH DO, FR - TR - 7
;- KB - B - XA RS EE T,
(6) HESFBRR HESBIITEXRLEPD&E, #SIES
(1) Zofh ZAERSGET. WRILERSEMPRKEHEEEZES (UT IZEBX] &V
V. ) DEBERTRENFICTROLEHR
3 WMXFILBVWTIE, ROZFICA-=bDET S,
(1) AZBXHRETIMEREZE L. ~NT U FES (1964 45 6 HE 18 [(] WMA BREEIR) ©
BaZHlo7 b0 TR TR b,
(2) EZBREWME AW EREZX., FEROEREWIBEICA| > TIThhvl-bn LT3,
3) EABHOREBOEENIHRILEZIZONVTIE, TITAMNRV—Z+HEELI-ZBDOTHD
Zk,

B2H AREmXE

99



MREEERLE $175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

(E%)
3% RXEBEONR—VEIX K, RRVCEEEL2EH, BK10X—VHi% LT 5, 7L,
AXHER ORI, BIHL, BRICBWTIIRR2 0_—UHi# LT3,

GRCZ DHERR)
Fa4%k RECHEBIT I HRXSOHERIT. FRIE LT, B4 (FAM), BEEL FEEL). B
EEOFBHE., B (EXN)., ¥—U—F, B3, AX, #E. SIAME T35,
2 WXFBOREITMIXOGEITEL, REXRIXOZEIIMIOEL, FEEL, FEEOD
FTBHE., B4, YSHRXZEDRREIZEATIHD LT3,
3 WELANOINETE MEE, (AERE) 2EHTIHAIE, EXOBAICETIHLD LTS,

(FRRDEX - k)

F5% REOFEMIT. FAIE LT, A4ARABEHRES L, V—7RrIZ X H5F3CXi3HEX
DHEEX1BEMEAALL, Z0oERREFKDOLBY L95, 7L, BREORBRHEEEE FiXo
BAIIMEE 2B A T 5,

1) ER7x+> b
FROBEH 7 x> b, FMXXOHBAIIMS HE, FXDFA X Times New Roman % JFHI
ETBHN, BEHFZOVWTEINLUAD 7+ FEFEALTHLIWVWEDET S,

2 &H
F35mm, F25mm., Z220mm, /5 20m& 3%,

(4 R UHEEL)
F6E BARUHEELIL. ROLBY LT 5,

(1) B4
cBEEADEFIX14RA U PE L, MEIZHRET D,

B 21TH T B,

(2) BEEL

c PEELIX10. 5RA U ME L, MBI RE TS,
cBEEREEOBAIT. v~ () FIXichoTiiaf) TRYS,

c THEEDOERICIT*E (FMXicdh o TTefA EME o xE) 267,

B 11THT B,

(3) MEHDOFTBME

- FTBHEEEIZ10. 5RA > & L, Bk 45,

« BROPEZICH > THIFTRL 2T, L. FEFEHRMCOVTIIARICBIT 5
SEILT,
cPEENEROFTBMEIC 1235 L &1, HE4 - MBL (FOREEOFBT M
MOB/NEAL) ETRAL, ERCHEEL IS LIz EMfEHFT 122 (FixXiedh
> TI2A) &9,

s FHEHITONVTIE, FIBEEL L bITA—AT FLREMNT, EEL. A—AT KL
ADEHEFLEBLRVEAIT, BRLARI T LIVBDET B,

- H21THIT B,

(BE%)

ETT4% EXEFII300EUA. FIXEEIXL, 000FLLAND10. 581 > b, £, 1Bl
HLl, K - REZERYV AN DET B, L, BEIEXECEHIXFEFDIEIITR
CERVWEAIIRMXERDA L L, EXERIIEKTHZ ENTEX S,

2 BERIZBI&HE., 5EUNOXZF—U—FKERAT S,

100



MREEERLE $175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

(AC%)
B8 AXNDEFIXI0.5FRA Y e LIAITEFEENEM LT VWL S CES/INAHLE
fHir, 1BsEAR LT3,
2 HE. EBsrel, EBSFE BR. B, i R EOoRHE LOMEFIX, 10. 5814 b K
Fel, 17T 5, L, EEMSFOBEAZOMOFICLY., ZHEDEE 2K
AEXIFEKL, [EFEZEFEL, HWIIHOEEZ27-TTHLELIX IRV bDE T3,
3 AMEIEDAIEHEBZEILIEZTL, /MNRHLEMTIHEEIX. KL k- /XTA(%
i 1.1eeee o 1.2eecee ) 12X D10. 5K b, KFEL, BILfTHIiT 5, BFIIFCIC
TieAa LT 5,

(B, ERVEES)
FOk K, BERUOBEZEIT, £@TEEL, FEEZFIBVWTROLBYEEFICLA TV b
THLDLT S,
(1) EOXA MVOEFIZ, 10. 58 e L, #1] ., “Table 1” HEFRL., W
TH#A MVERARET 5, BHOXFIE, KAIE LTMSHBI10. 581> M eF 3,
2 MEOEBEEDOTIZIX, 10.5R8A T K1), “Fig. 17, BE1] “Platel” %
ERRL, W TH A MEHTET S, SHIZEAXEZ10. 581 b & LTI hIZEIT
Do
3) MmoFIITHW»HLE, RERVCEEEYX5IHAT 5 L XX, #A4 MICkiT CHEZ BT
5HD LT 5B,

M)@ EZEROVEBEEZDKRZ XX, FRAIE LTRERIR—-VUNET B,
2 KEOVEEZ%I, ﬁﬂkbfﬁ7-ﬂﬁ&?é 277 L., BE&EENT /) 7 uToER
%%Té%nﬁ E)IRICERLTABTSZ &L

(51 F3THER)

#1045 BIAXBRICOWTIE, AXFORUEATICEMETE (V2 2 378) I,
[2,3], 3-5]%DFTRTRTEDET S, 7E L, FEMOEFEOEFZOMIZLY | KTHDOH
UEHFTO®RIC CEE. BITE) OB TRTHOIZOVTRZDFICEEZbD LT B, Eiz,
F—RITEICEEH D L XX (OO0, 1998a) DXHIXTALT 7Ry h&fT,

2 BlRAXEOERIT. kOB LT3,

(1) HEFBERXOHEIL, BFORIZ, BEL., BLA., #iEhA, B25 H (BLKDLYD) |
(BATH) t)?%@%fﬂﬁ?é

(2) HEOHEIX. £E4. F4. BT, 5IHE. RTH) . VA FOIETRKT S,

(3) FXDEMIEIL., FTRTIFETEDONIMAECHY, BIAEIE, KAl LT,
EFROEB CFETRATHZ L LT HH, EEOFTRT IEIOBEITICHE-TH IS
DET B, EL, A—ORXENTIERZHK—T5b0LET5,

(BELOBEE)
F115 FELE BEERITREAFITKROERBY LT3,
(1) ik, pEXEKRLE T3,
(2) AzELSMI, TE 2R THAEFE] 2AV., R4A1F BRAERLEV] L35,
(3) T, v—~vF, FIIVY¥XF -+ FAYXFHEIZ, KXF, ILF, ESERUTo&
LoR%E, HARICERT 2,
@ AR G EIFFR ) FERC)aryre () BwR () KOarr (1) E0
AFRIIEAZHAVS,
(6) FA—D@mXEANTIIEREZHR —T5bDL T2,

RHEES)

101



MREEERLE $175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

Bl12gk BEMIBWLTUX, T—F 774 VEATED DR, BFHFROBREIEIIRKES Z
L) e L, MCED 2 BMMRE TICHLERICTRETIbD LTS,

(MW DEH)

#13% BBHRXZR, BEFREZTV. ZESOEFECBWTUERORR, BRIEF, X%
B2 A-ODONMBITEEZITo5b0 LT3,

2 BRINEMERXZEOARETL. AL LTEELSOED-EHRE BRHE) M7 b
DETHN, LEIZGSUFEAFICEREEKBETHAIZENTELHDET S,

3 EHEHIL., BEEBOEBRORBEICOVWTF oy s L, ZESPE UBBZICHRE T
BRHZRDBZENTERHLDET S,

4 BRE/SHIEOEFRICLIVEESZHETIIN L X, REFIFEOH B ETIZHKD T
AIEHE2BERONE I BICHLAERSEZRHE L 2T TR b 20,

5 HBETEO/KEIL. REE~EHTS, 2L, BRETOBAIR DI XEICI, BES L
L7-HH&fHEET 5,

6 BWMED. BRESOBAVBARY THDL LAEAWLZHEIE, BBEPFLTEITI LN TE
5, BREBHINTIX, X COHEBZMNELEXBICYEBRBRXEZRMGLTIT Y, 2B, B
BHINTEADIZ1EE L, EBRNTHRTX5HBIX. #BEF ITBMBEWV B LR 1
ALRNET B,

7 EBHMNTRHOVWTOERIX. ZERCTITo b0 ET 5,

8 EBH I THRBRDOOLNEBEIL, UHLERIERENERZITV., HRIIZER%E
CERE~BHT D, 2B, EBHR L TCORBER, BEF L RE L-HARITEIX. K5O
BliZB|ET 5,

(BIE)
Fl1ak PEFCIHIRET2KRETEL, FAIE LTREFOFEFROEBMEVESE LE
XER DR,

(BEH D EBER)
F15% RKEICHERTIEREDERKIL, researchmap FD Y 7 ZRTHATHERT 5,

553 H MR

RfEnEME)
F16% REBHINZHRIXZEOHNBIIOWTIX, EEXZOELEEZAY,
2 MOFEEYNOLRRZZFIATIHARIE. REERORITEOHFAE2HBIOLEEDOE
FIZBNTITH b LT3,

CE/EHE)
F17% RECERINI2THIXZEDEEE (BFHORREBICIZ2FHALED-AFENRE
TEMEDL B Te, 772 L., EEREANBHEIIRL, ) 1T, ARICER TS, =L, EHEBHENE
ZOWRXEYEY, BRREFOEBTHRATHZ LIEFELXI LR,

(HERI))
F18% ZOBEHEIIEDDILOMNIEN, KEBEOEME, MEZICE LLELEHII, ZEAIZ
BWTEDD LD ET B,

102



MREEERLE $175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

il
COEFEIX, 1 8FEB8A31IHNOMITL, ¥R18F4H1HENOEMT S,

W Al (F19. 3. 22)
COBEHEIL, ERk1 9FE3H 2 2 B LT B,

B+ Bl (E19. 10. 23)
COEFEIX. FRR1 941 04 2 3 B LT 3,

Mt Rl (E22. 2. 17)
ZOEFHEIX, Ek2 24 A 1 B HH1TT 5.

M B (E24. 1. 25)
ZOEFEIX, ERK2 4FE4H 1 BHHEITT 5,

Mt Rl (E25. 3. 19)
ZOEMFHEIX, Ek2 5F4 A 1 B HH1TT 5,

M B (E28. 2. 17)
ZOEEIX, ER2 5F4H 1 BrHHETT 5,

Mt Bl ((£30. 10. 4)
COEMFHEIX, K3 0FE1 0A 4 B HEITT 5,

M Hl (4 3. 3. 29)
CTOEHEIZ, 343 H 29 ANLHEITT 5,

103



REEERLE $£175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

<HIRBI GERA) >
RHA 3/ =
(E ) %Msﬂiﬂ(l‘lpt)j(% )

MR IRICE T DY OB A BEE Y E OB S
(24811 % 10.5pt) [%%%%:MS%%Uwa ]

—

* EREEAhRE R, A AR, ERBY, LEHCP

(11751F %) ‘4{%E%%:Ms%%00@w

)

VEMEIRTEFR, 2OO0ORFOOFMOOFH, *OOREFOOHFEH

(uuxxx@okinawa-ct. ac. D X — L7 KL R : kAL LAVEAIRRL THEN

(21T T %)

B : MSH 10.5 1000 =LY
e svmaoar ) [ga JI4 (10. 5pt) A1 1000 554

B2 EBIE M E DS . PRI PE DOAEY) Okinawa ryukyuum OBOKAIHW G BB S vz, HEOHT
ihk LOBRSRIEIRTAIC &V HEE S 7o IE IR Y OIETE 2 HECHH T2 b D Th 72, L
L7226, ZOEMEZ 3038 21203, LV ROWEFKRBALETH -T2,

—v— 1 EERE —— sy |

(11T®F %)
e [ i MSBIWI00.5p0 A :
= T
(117515 %) ’&4‘;1:{%§:MS%%(m5m) |
HRIRIC B W T S E S E 2 ETN. ...
(11TH T 5)
B} % FEHEI/NLHE L - M S FEI(10.5pt) KT ]
(11TH T 5)
AL (MSHHENT O. SARA L R) * o o o o o o o o o o o o o o o o o o o o s o o o o o o

(LT85 5) [ NRH LA BHA R /b va7h (L1e--. 1.2¢-+) MSBH#10.5p0 AT

L1/pRHL

& T
FhOSCFIFFRIM S B%
10.5 & 47/}

K154 Fb, MO0 — MSHI% (10.5pt) |  GEI1Z A Fb—— MSHI% (10.5pt)

)

(117HT5)

EBTE
« o .OOOOI) .................................
117HF %)

104


mailto:xxxxx@okinawa-ct.ac.jp

REEERLE $£175(2023)
Bulletin of National Institute of Technology, Okinawa College, No 17 (2023)

FER
(111H1T D)

(111H1T %)
B
(11THT5)

117HT%)
HEE
117HF %)

11THF%)

51 FSchk —

(14751 5) E;A%%@ﬁmi@%é]

1) EHs, EH. ML, BB B ROIEEDY) . GET).

0) A Th. R, SNE. T, ) mmows |
(247811 3)

P REA : Times New Roman 14pt K57 ]

Structure of a novel bioactive substance extracted from the plants harvested in
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A novel bioactive substance was isolated from the hot water extract of the plant Okinawa Ryukyuum. The
structure deduced from the results from mass spectra and NMR spectra well explains the heeling activity of this
plant. However, further long summer vacation was required to exert the full activity.
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