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Biotechnology and Convention on Biological Diversity-
current international situation around the conservation
and use of genetic resources.

Naoko Isomura!” and Yuki TonookaZ

1Department of Bioresources Engineering,

2Life Science Support Office, Yamaguchi University

Summary

On the higher education in life science field, we perform the genetic modification experiments to
teach students the usefulness of biotechnology and its impact to our society. To do the genetic
modification experiments, we must abide by the domestic laws based on the Cartagena Protocol.
The Cartagena Protocol is a part of the Convention on Biological Diversity (CBD), and its concept is
involved in the international consent that biological diversity should be conserved. In this report,
we overview the three goals of CBD: (1) Conservation of biological diversity, (2) Sustainable use of
its components, and (3) Fair and equitable sharing of benefits from genetic resources. We also
describe the three aspects of the CBD (ecology, policy, economy) to provide the broad view of
international discussion on CBD. Because one of the main discussion points on CBD relates to the
North-South divide of the genetic resources, the potential of genetic resources in Okinawa is briefly
indicated.
Key word: Convention on Biological Diversity, genetic resources, sustainable use, access and

benefit-sharing
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Biotechnology Camp 2012: A Self-Education-Based Student Exchange Program

*H. Tanaka', H. Miyazatol, T. Shimabukuro', A Zukeran', S. Songz, T. Chin® and S.Ikematsu'

! Department of Bioresources and Engineering, Okinawa National College of Technology
(h.tanaka@okinawa-ct.ac.jp)
? School of Chemical and Life Science, Nanyang Polytechnic, Singapore

Summary

We held a self-education based student exchange program (Biotechnology Camp), inviting Nanyang
Polytechnic (NYP) in Singapore. One of the main purposes of this activity was to encourage the students to open
their eyes to “Global” , which is an essential sense for the next generation engineers regardless of nationalities.
There were three quite simple but effective self-education based approaches that enabled us to achieve the main
goal.
1. A recognizable self-education based task: After a lecture on phytochemicals, we provided the students with a
task that they must select, with a specific reason, a local material to evaluate its total polyphenol content. This
self-education based task showed a great power to generate join forces among the students because the task was
simple enough to be well shared by the students, who are interested in tropical food biochemistry.
2. Cross-cultural training: We prepared a self-education based cross-cultural task to motivate the participants to
realize a meaning of “Global” that we recognize as follows; accept and co-work with people who have different
styles of thinking and doing. They should introduce their own culture and we have realized that this was effective
to get the ONCT students to realize the nationality of NYP students and vice versa.
3. Dormitory life as usual: During the entire period, all the students stayed at the student dormitory under the
exactly same rules as usual. The dormitory was a small community, which is full of Japanese common senses, and
thus it was an ideal location for them to teach and learn, in a self-educational manner, phenotypes and nature of
each culture.
Keywords: Student exchange program, Biotechnology camp, Global education, Global engineer, Cross-cultural

training, Self-education, Dormitory life

Introduction

There is an expectation addressed by Japanese government that a muscular Japanese society for the next
generation can be created by global and innovative human resources”. It is also an expectation, therefore, for the
National Colleges of Technologies to educate students enough to be able to take these roles. Institute of National
College of Technology, Japan (KOSEN) has wide range of academic exchange agreements”. With respect to
polytechnics in Singapore, KOSEN has concluded international exchange agreements in 2009 (Republic,

**H. Miyazato was responsible for sections of Methods and Evaluations from student’s perspective.
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Singapore, Temasek) and 2011 (Nanyang and Ngee Ann). It is very attractive for ONCT students to visit and stay
at the polytechnics because Okinawa is close to south-eastern Asia. Among the polytechnics, Nanyang is unique
to have a school of chemical and life science and ONCT has a department of bioresources and bioengineering.
Based on these circumstances, we have prepared and performed a student exchange program, namely

“Biotechnology Camp”, between ONCT and N'YP to open the students’ eyes for global arena.

Methods**
1. Overall schedule of the Camp
We performed 7-days Biotechnology Camp 2012 at ONCT with a program described in Table 1.

Table 1 Main activities of the Biotechnology Camp 2012

Date Activities

Mar 8 Arriving at Okinawa from Singapore

Opening ceremony and check in to ONCT student dormitory
Mar 9
Visit Okinawa Institute of Science and Technology (OIST), Scientific presentations, OIST tour

Cultural exchange program: Presentations of Okinawan culture by students, self and school introductions
Mar 10 | Laboratory work: “How to extract RNA from a cell”

Recreation in gymnasium

Mar 11 Visit Churaumi aquarium with a backyard tour

5 Visit local market at Kyoda Michi no Eki to obtain natural resources
Mar 1
Laboratory work: Extracting polyphenol from Okinawan foods

Workshop with presentations of the results from lab works
Mar 13
Farewell Lunch: mochitsuki rice-cake making, Closing ceremony and check-out from the dormitory

Mar 14 | Self-guided-tour at Naha, Departing for Singapore

2. Cultural exchange activities

Groups, the ONCT students and the NYP students, presented things about their own cultures and school
lives which had been inspired by each other. During the tea break, Okinawan snacks and sweets were provided to
allow N'YP students to experience similarities and differences in some of the local foods, for example. There was a
visit to a local market to purchase materials needed for a laboratory experiment which gave the NYP students a
good opportunity to know aspects of local life in Okinawa. English was mainly used throughout the program to

enhance communication among staffs and students.

3. Scientific activities
3.1 Okinawa Institute of Science and Technology Graduate University tour
There was a visit to the Okinawa Institute of Science and Technology Graduate University (OIST) with

high quality standards of learning and research to widen students’ mind to global world. The institute is a “mixed”
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university, which means the students are mostly from all over the world. This visit was aiming to be an

eye-opening experience for both students.

3.2 Laboratory work

The aim of the laboratory work was to cultivate a scientific way of thinking. Two laboratory
experiments were carried out, which were RNA preparation and polyphenol measurements. In one of the
experiments conducted, students were required to determine the amount of polyphenol in local foods. By
measuring the amount of polyphenol in fruits and vegetables in Okinawa, students learned the practical use of

bioresources of plants peculiar to a subtropical area common to Okinawa and Singapore.

4. Dormitory life
All of the students stayed at the student dormitory under the same rules as usual. Staying in a dormitory
was a new experience for many of the NYP students. Living in the dormitory allows students to interact better

with the friends, to build up a friendship and to learn responsibilities.

5. Questionnaires
There were two questionnaires performed, one was prepared from teacher’s perspective and the other was

from student’s perspective, to evaluate impacts of the Camp.

Results and Discussion
1. Camp evaluation from teacher’s perspective
We performed a questionnaire for students who had participated in the camp. We collected 15 answers

from ONCT students and 10 feedbacks from NYP students, in total 25 answers.

1.1 A recognizable self-education based task
Local market visit was followed by a total polyphenol assay. The students recognized experimental task

quite easily because the topics of phytochemicals was familiar enough to both students (Fig. 1).

B ONCT ®NYP B ONCT ® NYP

6 6
5 5 4
2 1 1
1 1 [ 0 [ 0
[] m°
1: felt 2: felt

3:notfeel noanswer

1: very easy 2:easy 3:noteasy noanswer strongly

Fig. 1 Experimental task was easy to recognize? Fig. 2 Did you feel that a join force among the students

was generating during this experiment?
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We think that this feature is important for the students to solely focus on strategy how to find polyphenol rich
materials from the market, in other words this is the point of the self-education based task.

During this self-education based task, almost all of the students received some sort of supports from
students from other nations (results not shown). This was because the task and its backgrounds were well shared
before the lab work with the students. A join force is a key force that affects global teamwork building and we
tried to encourage the students to feel this power during this activity with a close-to-home subject. It was a great
success we obtained that more than half of the students strongly felt a join force and both of ONCT and NYP
students showed the same positive trend (Fig. 2). We now realized that a recognizable self-education based task

can create a join force among students with heterogeneous nationality.

1.2 Cross-cultural training

We prepared a self-education based cross-cultural task to let the student recognize the meaning of
“Global”. Topics of the presentations by ONCT and NYP students varied from local food to traditional arts and
this was indeed the best circumstance to feel “Global”. All of the students enjoyed this task (data not shown) and

they successfully found differences between Singaporean culture and Okinawan culture (Fig. 3).

B ONCT m NYP B ONCT m NYP
10 4 °?
11 11
8 7
6 > 4,
4
2

2 l 00 1y Lo 0 1o
o T T T - 1 - -

1: many 2: some 3:no no answer 1l:yes,| 2:no,ldid 3:noidea noanswer

differeces differences differences imagined not

Fig. 3 Did you understand differences between

Singaporean culture and Okinawan culture?

Based on the observations in Fig. 3 and Fig. 4, it is not surprisingly that the entire NYP students imagined the

Fig. 4 Did you imagine what the meaning of

"global" is during the session?

meaning of “Global” during this activity and more than 70 % of the ONCT students imagined as well.

B ONCT mNYP HNYP
5 5 5
4 4 6
2 3
] I I : = 2
0
M [
1:no 2:yes 3:noidea noanswer 1: almost while 2: many while  3:shorttime

(same) (different) awake awake

Fig. 5 Scientific frame (way of thinking) in Singapore

was different from Japanese frame?

Fig. 6 How much did you spend time with ONCT

students at the dormitory?
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It is also an interesting result shown in Fig. 5 that both of ONCT and NYP students were split on
scientific way of thinking. We need to further investigate what is different each other and what is the same by

comment-based survey.

1.3 Dormitory life as usual

The NYP students enjoyed the dormitory life very much and it was also important to keep their
motivation during the program (data not shown). During the dormitory stay, more than 80 % of the N'YP students
spent many hours with ONCT students (Fig. 6). It was a good sign for student exchange program that was aiming
to develop global perspective in students’ mind. It was not so difficult to understand that all of the NYP students
recognized some differences in life style between the two groups of students (Fig. 7). The entire NYP students
imagined the meaning of “Global” during the dormitory stay (Fig. 8). They also responded positively during the

cross-cultural training session (Fig. 4).

H NYP B NYP

11

0 0
! 0
I— 1:yes,|  2:no,|did not 3:noidea
1: yes, many 2:yes, some 3:no imagined
Fig. 7 Did you find out differences in life style Fig. 8 Did you imagine what the meaning of
between NYP students and ONCT students? "global" is during the stay?

This finding was the most important result based on the purpose of this program and each activity, such as a
recognizable self-education based task, a cross-cultural training and a dormitory life as usual, showed synergistic

effects to let the students notice “Global™.

2. Evaluation from student’s perspective®*
2.1 Feedbacks from ONCT students

The positive expectations were confirmed in the questionnaire (Table 2). Aspects that they were
interested in included the language, science and technology, and the different cultures. According to the results, it
was observed that most of students were motivated to the further learning opportunities. Surveys from ONCT
students reveal increased tolerance towards, and understanding of other cultures, expanded worldviews. The
benefits gained from international exchanges, such as foreign language and intercultural skills, diversity of friends,

cross-cultural knowledge, and refinement of career goals, were built.

15
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Table 2 Post hoc questionnaire for ONCT students

Number of students

QL. Did you interact and communicate with Singapore students actively?

1: Yes, very mush 8 (53.3%)
2: Yes 5(33.3%)
3 : Not enjoyed 1 (6.7%)
4 : No 1 (6.7%)

Q2. Have you been motivated to study English after the program?

1 : Yes, very much 12 (80.0%)

2:Yes 3 (20.0%)
Q3. Did you try to find more opportunity to use English after the program?”

1 : Yes (more) 9 (60.0%)

2 : Unchanged 6 (40.0%)
Q4. Do you want to go abroad in the future?”

1: Yes 13 (86.7%)

2 :No 1 (6.7%)

3 :No idea 1 (6.7%)
Q5. Was it useful way for you to learn both Science and English at the same time?”" ©

1 : Very satisfied 9 (60.0%)

2 : Satisfied 6 (40.0%)

From the perspective of further learning, most of the respondents answered positively when asked
whether this camp has helped us in any way after the program. Reasons given include being inspired by the strong
learning attitude of the NYP students and what the students learned in this camp will be helpful in their future.
Some comments from the respondents were listed below:

I think it was a good chance for me to learn new things in English and it helped me a lot to change my point
of view. It was the most culturally diverse space I'd ever been in.

I have had great interactions with the other participants and I’ve learned so much throughout this program.

I wish it was longer, because the program could have had deeper content and the participants could have

gotten to know each other better.

2.2 Feedbacks from NYP students
Q1. Please state your opinion about studying abroad and the understanding of different cultures before and after
the program.
A representative feedback before the camp:
Initially T was sceptical about studying abroad as I felt that studying abroad would be tough. This is because

there is a language barrier and cultural differences between countries.
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A representative feedback after the camp:
This trip definitely left a great positive impact on me. I feel that the money that is used for studying abroad is
worth it
Q2. Do you want to go abroad again? Please state if you would like to study abroad again after the program?
Representative comments of respondents with YES:
This experience has made me more eager to explore and gain experience and exposure to the things outside
our boundaries. It was eye opening experience.
I had already been considering studying abroad before I even came for this trip, now this has further
reinforced the idea of studying abroad.
Representative comments of respondents with NO:
I will go to a country that can speak the same language as me to study. As communication will be a problem
for me.
I would still prefer to study in my homeland because I have adapted to the lifestyle there.

From the results of the questionnaire, at first many students worried about studying abroad, but after the
camp, their thoughts have changed to positive ones. They said that they learned to understand different cultures
and they thought studying abroad can broaden their horizons. But even after the camp, some students had negative
thoughts about studying abroad. Some of the opinions were; they worried about cost, communicating in a foreign
language, and the different lifestyles. What is common in these opinions is that they feel uneasy about the change
of environment around them by going abroad. This opinion is the one, most students had before the camp. These

opinions will be utilized for improvement of the next Biotechnology Camp.

3. Impacts of the camp

There was an observation from teacher’s perspective that most of the students imagined meaning of
“Global” during the Camp well. There was another observation from student’s perspective that many of the
students have improved their global mind. From those observations, we could conclude that we have successfully
achieved the main purpose, to encourage the students to open their eyes to global world, by means of
self-education based activities combined with dormitory life as usual. This educational strategy for international
student exchange program is quite simple, relatively easy to prepare and can be applied to similar programs to

incubate students with global senses.
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Fig. § Inhibition of nitric oxide production for the ethanol extracts of henna in LPS-stumulated RAW264.7

macrophage cells,

(a) Inhibition of nitric oxide production for the ethanol exiracts of henna .

{b) Cytotoxicity of the extract concentrations treated with cells.
Data were expressed as mean + SD of four experiments. *Significant difference was analyzed by
Student’s f-test and p < 0.01 indicated as significant differences for positive contrel.
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Evaluation of Okinawan henna (Lawsonia inermis) for dye lawsone and
biological function

Miki Sonamoto, Eito Tsuchida, Masatsugu Uehara, Junsei Taira*

Department of Bioresource Engineering, Okinawa National College of Technology
* (taira@okinawa-ct.ac.jp)

Lawsonia inermis (henna) has been used as hair color dye and body paint, and its popularity is also rising in
Japan. Recently, henna cultivation was first successful in Okinawa, Japan, however, its scientific knowledge was
not clear, thus the content of dye lawsone and polyphenol were determined, and also antioxidant activity using
ORAC assay and anti-inflammatory effect on LPS/IFN-y induced RAW264.7 macrophages were evaluated by
comparing those of Indian henna. As the result, the highest content of lawsone was found in hot-water extract of
Okinawan henna than that of Indian henna. Polyphenol content was also highest in the ethanol extract from
Okinawan henna and it was related to that of antioxidant activity of each extract. Ethanol extracts inhibited NO
production in cells, suggesting they have an anti-inflammatory effect. These results indicated that the Okinawan
henna has the highest content of lawsone, polyphenol and biological activity, such as antioxidant activity and
anti-inflammatory, which will be useful materials.

Key Words: Lawsonia inermis (henna), Lawsone, Polyphenol, Antioxidant activity, Anti-inflammatory
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How do we make our choice?
----- Predictability in a complex dimensional system----

Shoichiro Nakamoto * and Yukimasa Saito™

+Mechanical System Engineering Department, Okinawa College of Technology,

*Former Profegsor of Osaka City Untversity

A system consists of many sub-systems. If a space-time interaction between sub-
systems is absent, statistics of the ensemble from such sub-systems are stationary and
the Gaussian probability density function determines the 1o and the 20 moments.
With space-time memories in sub-systems, statistical moments become time dependent
and the unpredictability is expressed by generalized coefficient of variance H,
equivalent to Hurst Number. The wvariance coefficient with H is a measure of
unpredictability of an individual subsystem with long range spatial-temporal
interactions.  Higher order statistical moments from Kolmogoroff turbulence
observations, air temperature records from glacial-inferglacial scale to daily scales, as
well as living plant's electrical signal, indicate long ranged inferactions with
irreversible one-way directional information transfer processes. Viscose terms in
Navier-Stokes eguation with irreversible diffusion equations for constituents

imperfectly approximate molecular interactions in earth climate applications.

Key words: Nonliner System, Earth vs, Life System, Fluid Parcels and Mass, Electrical
Signal of Living Plants, Long Ranged Space-Time Memory and Predictability.
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Calcutation
Toe RHDOBESHED 5~95 OEEITRBARSD Evaporator outlet
ERBSRy, ThHd, W DBBEE LR, LREY

Condenser inlet and outlet

7=¥ 270kg, 333K DEAVPELTE D, B, O Cal. W,
B OBIFK OB FHHEE O FHiT NIST Refprop | *
Version8 7’ 17k -7, ‘ Candenser local simulation J
Table 1 Condition of prediction calculation Madify
Oc kW 11 JYe oo
A Trgay K 5 Mcldil'y : Lvaporator local simulatioil
Wsc kg/h 270 L
Tscin > Tsgin K 298
Al K 35
ATy K 10
R32/R134a wi% 5,10,25,50,75,95
R290/RI3a wi%| 5102550759095
R290/R600  wi% | 5,10,20,25,30,40,50,75,90,95

Fig. 3 Flow chart of prediction calculation
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Table 2 Results of prediction calculation

30 50 5 50 50 75
R600 wi% | wi% R290 | R134a wi% | wi% R290 1 R134a wi% | wios R32

Wa keg/h 11253 | 1178 | 1185 | 1435] 2678 | 2578|2227 | 14351 2678 | 1864 | 1672 | 1528
P MPa] 070 | 100 | 127 | 226 | 181 | 204 | 270 | 226 | 1.81 | 293 | 333 | 3.76
Ppow MPai 014 [ 022 | 030 | 062 | 033 | 046 | 075 | 062 } 039 | 097 | 092 | 136
Ahe klkg {316.1 (3363 | 3342 | 276.1 | 1479 | 1536 | 177.8 [ 276.1 | 1475 | 2124 | 236.8 | 255.2
L kW 248 | 217 | 219 | 245 | 242 | 222 | 221 | 223 } 242 | 239 | 259 | 245
Ur kW [ 852 883 | 881 (855 | 858 | 861 | 841 [ 855 | 858 | 878 | 879 | 877
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Performance Evaluation of a Heat Pump Water Heater Using Alternative Refrigerant

Tomoyasu Yara

Science and Technology Division

The performance prediction of a vapor compression heat pump water heater using binary alternative refrigerant
mixtures is carried out to clarify the effects of the combination of refrigerants and the composition of refrigerants
on Coefficient of Performance, COP. The water heater system is composed of a reciprocating compressor, an
expansion valve and vertical plate-fin heat exchangers. The HFC’s mixtures R32/R134a, HC’s mixtures Propane
{R290)/Butane (R600} and R290/R134a mixtures are tested under the heat sink/source water temperature 298K at
the inlet of heat exchangers and hot water 1s 333K. The COP value of R32 is the highest in the pure refrigerant. The
30wt%R290/70wi%R600 mixture is the maximum COP value in this study. In case of HFC’s mixtures, the
condensation pressure of the mixture of 75wi%R32/25wi%R134a is 24% lower than that of R32. Therefore, it is
advantageous for the design of the system. The COP value of Swi%R290/93w(% R134a is higher than that of the
R134a pure refriperant, and the possibility of effectively using HC’s refrigerant with the flammability was found.
Key words: Vapor Compression Heat Pump, Alternative Refrigerant Mixtures, COP, Prediction
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Koriba (Type 3)0 3 2 D/3F — 2 L F OERH N e A
Roh®d L LTS, Typel iXIER, DR 2 %
FHRHEL, EhTEEROZHiCEHEHED Type 3
5, Type2, 31Xl biz, 2 SOMENRETS (Forioa

ZH{Rk#h45y#E (dichasial sympodial branching) T#

5. 2055 Type2 TiL, BHOEREEICHE Fig. 2. 7AU A KEOFRFa v PRICRA LN
4% ($4~ XY pseudodichotomy) 7%, Type3 T  GEDEE 35— (Hemiltan 1985 ¥ L b %)
HIZ2OH LB O—F B F i e L TR TEZMIZBERDZHE S —VThH B,

AR CIHERFIBORFa v PR 2B(RF a vV LT HIRFa v D) OREROIE - R ¥
—EELLHIERELD, UTD220BWEHALNCT S,

1) BROFRF g 7 UBEFRIT L7 Hamilton (1985) ¥ B4 —0 8B, HRFIBORFa 72,
FHIRF 2o P02BIbERATELON? TEDLThIITHRORFa p VRO POELITND
A, FNLHERRMERBRLTWLION?

2) BFapPLFHIRFavPOBE TR - MR —VICHEBREVWERLASDN?
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2 HELHE

2.1 #8

EBFFEOHBCH IR TF v v PR ( Paychotria Y1727, 77 V4, 7AY hOFRPORE T
12 1800 L ESBH LN AHFHEH T IBARCKEI LB THA YY), BAFBREABOET V7 OJR
WY, NEFREBICEAED 2L, WERFIBICIEBRMLNTWS 9, HRFIBIZQH TS 3 ED
5HyTFHvHXFROLHEEBTHY, RYDO2EIIERTHS, AHETRZDO I LEROEF =
(P rubra) & FH IR F a 7V (P manillensis) D 2 BEXMF LT 5,

RFa oI, HRFIBCHECHELGRELTROR T A ROKEKIZEFTT 51.5~3 m BEDOEK
T, THBEERTHEZ LBEREIRE Y, FHIFFa vV, TR ARELTROBHROREKICE
FIO8E1L5~3 mBEOCEAT, EXLORBROFEILMMEREKTHLZ LAREILTVS,
T HAROHEEII—RICEIRAE T, ELEOMIEELHD, HESELLRICITHER @) XA
L, EEETHRMOH T LFRBERIIEI DD ENTE D, EHEERERIC 2 ¥ FEsH
Do

2.2 MEHRH

AR THBEEICTER L, $F 3 7P o0 Tit4 W4 8EOEH26° 352N, 128° 002E,
230 m asl), TH IBF g VOV TIRE L L A @THFRFHEOLH(26° 372N, 127° 562E, 320 m
asl)Exf@ e Lk,

2.3 FHi

AFETIRAB/TAREORTF 2 v PRAS LHKE - BERTL TN 5 B, FU4ABTERRTEO
FTHIRFayVHREANL 0EEES VFACBELE, REL, BHRRIK - BRAF—VELD
ZH7W, BRICKEWEES, B HECLRWEKTBEARM LRV, 2013 £OMENANLE
FZH 6 A»L 11 H) TR THELEED YD, KAl LTIHRELY S A AR TRERY, v—
7 LT, SEOBE®R OIS - RO, HEOBIER M/ 20134
F—v BB 1L, Jiko Hamilton (1985) ¥ @ Type 1~3 D Th 1 BT R
PCHTRENRNEEFDOF A F2RH L, L, Hamilton
(1985)% 1% Type 2,3 DER 2 LT Type 23, 3a XM BICH|EL, »
DEEFGR & AKREFEOEZ T TRELTHEE, Wihb
EEXTHRR2ED, SERINLOER L HFHEI>V T — ’
HRICAR TN, & bR SERES : MEOHERE to o oo 12
# (sympodial unit '?, 2 TIILI% [{TMBAr] LHES D) O

E &L (EERE=-IEMNOE :node) D¥EAEX&EL~ (Fig. 3), = Fig. 3. i & {R@hB{r
& DE LEHAr Z & O XM F(inter node length) % # I O : 8. — - #. A (KM
L7,

HE R OHR, B SMHEOKEICE, KFa o P OMEE, BERRY, FTHIRFa v VOMTH
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MY £97 o, BWAIO Bartiett test THROWHENEH RS, ST AR 2 FRETS
% Steel- Dwass test B TF, Mann Whitney's [Ftest # 8L %, Zh L ORHRITIZIEEH 70 X FAR].
0. 0. (The E Project for statistical computing: http'//www.rproject.org) & Al v =,

I ER

3.1 MEROSHE Y —

E#K L & Hamilton (1985)Y MR L3 ¥4 72 THMBER, WwWTho ¥ GBS vl
WREhhot, #Fa 0P i Type 28 M%ESOAEDESL, FHIHF 2 00012 Type 2 B 45%
DiFdn, Type 1 2% 27%, Typed 2 33% & 3 20 4¥ — R ITEREDOWE THEE & - (Figs. 4, 5).

+HIHFa it
P manillensis

Fig. 4. #Fn 03+ M2 fFw 0 VL bRANERODH A S — 2
EHMRSEAETT,. WROBVASr——i 10 cm,

Type 3 n =140
%

HF g il FHIRFawis

Fig. 5. #F e 02k HF e 0 VIC R bASNERDSE A Y- DR
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3.2 WENEDN L SEMNEE CoROHhE

WE B JEE PR A0 & MM JEEFFI E COBEOR XIHT o 2 F0MER, MRERTF, FH I HFa D
oM R A o T Steel-Dwasa teat, p—0.49; Figa 6, TAL, 27 L, #F 3 2 POMMNER -
g TRESROEMMTrOERIERL O LTRICESo N~ (Mann Whitney's [Ftest, p < 0.001),
—F, ACLREOETLEF s v VOSSN REREE S LI, TV IFfFa P L0 L EEIDEN
- - (Steel-Drwass test, p < 0.05; Fig. TB), A2 S WM O XOREHRHF o S O0MMMNR > iz, T4 32
FFa 7P LD LW BIZED = 7 Stecl-Dwass tesat, p < 0.05; Fig. 7C),

#
5

PR PM
El'.'l E“‘ B
: B0 = b n 0
ﬁ 24 Q o ﬁm o
5 g a o H a
& 1w E E b E B a &0 g B g
(el -ﬂ [
N I3
Fig. 6. T8 Lo et & - mik
PR: FFa o PM: FHIfFa i’
A ns B g N L :
. M "
G a : -~
« L | T/ B B e BB
' = E ' | - :
) D - | i D ]
i D= KA | | -1 —] '—? L
PRY PR P PR § PR (X PRE PR P

Fig. 7. ##F a o7, BRI, ¥ I 8F 0 PioBi s Eemlie o870
AEENER, B 8% C BME, PRE: XF= 008E, PR : HFx 0UME, PM: T HFud
Y. BLTAZ 2y R SR EBRAOESEIC R 05K TRHALT BN, na B0z
FrEmatiev (Stee)l-Dwass test),

4 =%

4.1 PH¥EEFa O IROGHEAF— OB

L Elenks 12, Hamilton (1985) 9 S o 9 U ROSHEHAS— OOBNHRFIBROHEFo OUR 2
BV TLHATESZ LML TS, #iFa 0 U2kd MY Type2 T, FH IR F 3
PETH Type i 40% LB LE MBI (Fig 5). FROEF o P PR 19WMOMETIL Type 2, X
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MR Typel OEBOREAS— 2L TIMES MLV, Type2 # 2 2T 50 Fa ik T3
FFm 0L P accuminala %2 P pittieri IZIEVSEA Y =T, P accuminagta B P pittieri L &
% |2 Subgenus Heteropsychoiria 128 |- T3 0, Subgenus Poychotria |Z BT 2R Fa v kT s FFa
PLERFRESICH O ERTVE Y, Lo T, ZORXTON—OEN L OB LIk, #RP
BoFFaolR 2 B0 AV — iRl Eot{@LHETRRESERL TS ERFLRN,
TOTOEREMTOEAY - RGEEREE LTERTHLI LS pREIET S0, WSS
FRTTEENRS,

4.2 RFau@lttifFardongll RAY—-

FFa VR M%NE Type 208 AF—E#RLEDIERHL, 7738 0 021 Type 2 5 40% TR
LEVLOD, Typed, Trpe ] b 0%UTOMBEh, £k LT, SEAY—OlBPREZE LY
A ENY, Typed,l i, HEFESCHETIHHE A~ ThY, ZOMATHYINFa 0 I2NF
8P ESTHEROROREORE) BREVEVES, ThOORMERSHEAY— L ORHEIZ LY,
BRSL THERSECRVELCEIMELEBRTSEF 2 0oL, FHIEFa v Pmel
CEmENoEEEER L TVWS EHELND (Fig 8).

Fig. 8 “HERSEC L IRECEEE - RO ERE
A Type 2 D HEWSHSR Y ETHREOESE, B £F 2 0 P08E, C FTHIEFa 0 P0lE

i, MIEEREMOES R YELG 10aRETERAbhihaf, LivL, MERIOBIZ LM
b b, FFa PUO0FNE 2 HLENE{, SHORIRMESTHEY, TORVERMHNELY
BTN, ThEMCREEZOHEHABRETIMIC, FFa o ol 2 ffoEdEITTWEENWSZ
EERT, mHL, iEONMEEFES | £Eiobw0oTsESh Y IsRHEERRILTE=F I - ¥LT
WRiThiEhhERVWIETHY, SEOMETRFHTHS., FMOECLERTCHERF DL LD
H, EORLVERATEENSETHS, HFa v VoilRichST, o FAERMA S
O EEP VD, BRECTE2A FPOERTHSTEESEES,

BF o GEFOLFICTHERSRERD ET &, SRMICHOKIINA, EFORLETTIERT
25, —4 HRMECRRFTENEMETS LEYTIEVREERTIENTET, MKICIEM
BELS, RBICHFa oY, FHIFFo P bzl ImB Eic262yy, BEDZEEHED
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L, BERETCIZBRTILEOH I B, BFZIETITUELHIBS, BHEF I NUEEDLEL
RWBERY, RERORBOEDOMNEBIC L > TH LAY U BREIR TWAAERERD 5,
IO EERLNCTREDICE, SBREORBELHEOMEIZER LT, TR ENOROIRELEONM
BOLISERI— TR0 ENSL B,

4.3 SEORREORAOWERE

SEIOFER, B (static) RBEOHT (SEF—V) 2BITT 52 C, 20EEIBEICE
BLUEBRESHEHOEECFHTX AWEEA TR L TS, HICAF a 7 BWTIE Type2 D4
%% — B 80%LL L% 5T, Type2 DB SY — 38BN T TCILEEE TRV, L
75T Type 2 DRBVRBEOHAI B2, ZOEETT, BFHEICREA S bR o - TRl
BEG, BF 3 VVROBEICIHERIC L ABBOMEIIERCHAETH LD Y, SHOBMETIC
L AEFEBROEEIIBERBOEBEOL DI AR RFEL R ITRENRD S,

4.4 S5HROME

SEOREEREZRIT CSROWERESL 4 KUTILFT,

O FLFNORBIIBTINE - BRI VO—BEZALMCTIADINE, 28 L0 E 0EE
THAETAIVNETHD, £, SEMEE Lo EREFRORGSE L, XHEHORRELELE
ELARVERBN L EBOROBEERIC SV THLEERRNITET I LENH B,

@ HENZ - EBISOEMREZ LS 0ITE, BB L X OITRORE (B8, S#)
OB L VAT D ARF— RERDZENRTREND LD, T LIEEOBRW E4aHR
F = OEFRICONTHHALHITLILERH D, £, SR/ VB EHL2EE, BROKE,
BOMBZOMIL, XEZOREERICLIDITBERERL CWATMELRLDHY P, 29 LEREE
HOXEFHLEEETH D,

@ TUTERNHTAIRRBIBIARERF—OSERE L LTOEESPHLMNCTBHI01,
ROV THTFAEERE LT A2LEYR S S, SEAEERICHEEL, KFETHIAF IV F RT3
DUVONE R EHLEMNITHI L, 2 BRDIA4ATOMERR LSBT OBRAE
5522 TCEETHD, SbIL, TRBEIZDHEDUFITHAT, AFXVFITHXTRELN, 25
KL LEREORERI — v OFERETHIZ LR LD, B/ — OB SEENAEREY LY
KEBHEADLGEHALNIITEX SFEEYED S,
@ BOMERE, B OMERAY, EFOEMAEERS W THOMAETIHI0R, 1 FlEEBL
TE=F Y ST HMERS S, RF 3 7V T, Watanabe et al. (2013)V ICBWTHEE SR 4 >0
SNTOEFTEEPMERL O L ENT EAREINTWED, ZOREO— 20 MR & #EBRICB o 2ETE
BHOBWVICILDRMTORY THLFEELEZOND, BERBEAOGHITLII LR, 250K
HELORY OB DN TLEERFHL Lo TREENS S,
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EAGHE) KXV ERLELEZEZMEWELET,

3] FISCHR

1y

2)

3)

4)

3)

6)
7

8)

9

10)

11)

12)
13)

PRIk (2004) X% SHEBOPL. FILER (8 HEmAeRS) 81-113. §#aEE.
A

Hallg, F. (1978) Architectural variation at the specific level in tropical trees. In . B. Tomlinson and M. H.
Zimmermann [eds.], Tropical frees as living systems, 209-221, Cambridge University Press, Cambridge,
U. K.

Kawamura, K., Takeda, H. (2002) Light environment and crown architecture of two temperate Vaccinium
spectes: inherent growth rules versus degree of plasticity in light response. Canadian Journal of Botany,
80, 1063-1077.

Hamilton, C. (1983} Architecture in neotropical Psychotria L.(Rubiaceae): dynamics of branching and its
taxonomic significance. American journal of botany, 72(7), 1081-1088.

Sohmer, $ ., Davis, AP (2007) The genus Psychoiria (Rubiaceae) in the Phulippine Archipelago. Sida,
Botanical Miscellany, 27.

B RE (1989) BAMARBMNME - DNER. EXE. "X

Hallé E, Oldeman, R. A. A., Tomlinson, P. B. (1978) Tropical trees and forests. An architectural analysis.
Springer, Berlin Heidelberg New York

Davis, A. P, Bridson, D., Jarvis, C., Govaefcts, R. (2001} The typification and characterization of the
genus Psychotria L. (Rubiaceae). Botanical Journal of the Linnean Society, 135(1), 3542.

Davis, A. P, Govaerts, R, Bridson, D. M., Ruhsam, M., Moat, J., Brummitt, N. A. (2009) A Global
Assessment of Distribution, Diversity, Endemism, and Taxonomic Effort in the Rubiaceae 1. Annals of
the Missouri Botanical Garden, 96(1), 68-78.

Yamazaki T. (1993) Psychotria L. In: Iwatsuki K., Yamazaki T. Boufford D. E. & Ohba H. (eds). Flora
of Japan Ia. Kodansha, Tokyo, 225-227.

Watanabe, K., Shimizu, A, Sugawara, T. (2013) Dioecy derived from distyly and pollination in
Psychotria rubra (Rubtaceae) occurring in the Ryukyu Islands, Japan. Plant Species Biology, in press
(DOI: 10.1111/1442-1984.12013).

Bell, AD., Bryan, A {2008) Plant form: an tllustrated guide to flowering plant morphology. Timber Press.
Nepokroeff, M., Bremer, B., Sytsma, K. J, Botany, S. §., Mar, N. J. (1999) Reorganization of the Genus
Psychotria and Tribe Psychotrieae ( Rubiaceae ) Inferred from ITS and rbcl. Sequence Data. Systematic
Botany, 24(1), 5-27.



HRRELE $85 (2014) 61

14) Andersson, L. (2002) Relationships and generic circumscriptions in the Psychotria complex (Rubiaceae,
Psychotrieae). Systematics and Geography of Plants. 167-202.

15) Tomlinson, P. B., Craighead, F.C. (1972} Growth-ring studies on the native trees of sub-tropical Florida.
In Ghouse, A, K, M, , Yunus, M ed(s). Research trends in piant anatomy.

16) Kawamura, K., Takeda, H. (2004) Rules of crown development in the clonal shrub Paccinium hirtum in a
fow-light understory: a quantitative anatysis of architecture, Caradian Journal of Botany, 82, 329-339.

17) EHBFK, MBEEF, TRERE 2009) NNEFBEEEFHA N YUV IRF s U PDRLICOVT.
NERBTRER 32, 11-26.

The branching patterns and architectures in two subtropical tree species
{Psychotria rubra and P. manillensis) in the Ryukyu Islands, Japan

Kenta Watanabe

Science and Technology Division

Plant architecture is 2 very important feature for understanding the ecological adaptations and taxonomic
determinations, Architecture is usually controlled by the branching patterns and the subsequent clongations, In this
study, I examined the branching patterns and the subsequent elongations of two shrub Psychotria species
{(Rubiaceae) in Okinawa Island, the Ryukyu Islands, Japan. These two species (P, rubra and P. manillensis) are
very common and abundant in the evergreen forests in the Ryukyu Islands. Although most common branching
patterns seen in both two species was “Lueenbureg’s type” suggested by Hallé et al. {1978), it was different from
other species of subgenus Psychotria in neo-tropics examined by Hamilton {1985}, In addition, there was also a
difference in the compositions of branching patterns between two species in the Ryukyu Istands. This difference
may cause their different architectures which are seen in the field.

Key words; architecture, branching pattern, Psychotria rubra, Psychotria manillensis, the Ryukyu Islands
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Upbringing of the creative power of expression for students of
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Science and technology students need many abilities in writing, Xspecially, the creative and
logical abilities to express themselves are thought to be the ultimate terminal peint. Their minute
inquiry requires their sharp insight and through the insight they can obtain their inventive
viewpoint, their unique opinion and claim. The author wants them to become talented persons
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TOMODACHI-SCORE ! Study-tour in San Francisco Bay Area

Tomomi Shimabukuro!, Haruna Miyazato', Akinori Hayashi?, Shinya Ikematsu’

'Department of Bioresources Engineering, 2U.S. Consulate General Naha

We won first prize in the SCORE! Science Fair contest that was held in March of 2013, at the
QOkinawa Institute of Science and Technology. We participated in a study-tour in San Francisco Bay
Area as our prize, This study-tour is part of the TOMODACHI initiative project led by John V. Roos
the previous Ambassader to Japan. The purpose of the TOMODACHI initiative is reconstruction
support for Japan after the Great East Japan Earthquake, and to nurture the next generation’s
leaders of Japan and the U.S. ( TOMODACHI website).

This study-tour program complements the purpose of SCORE! which is to “ Create the next
generation of scientists, engineers, and entrepreneurs’ . While on the tour, we visited some
bic-companies doing the latest research, an incubation facility, a National Laboratory, and two
universities.

This study-tour became a chance to increase our knowledge and to help us plan for our futures.
Finally, we were alsc able to experience the culture in San Francisco which is different from that

of Japan.
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The Promotion of Educational Welfare

in Okinawa National College of Technology

Atsushi Nishimura

Student Counseling Office

Ir this article, the author discusses the problems of educational welfare in Okinawa National College of
Technology. First of all, the 'diverse' ‘complicated’ problems which students encounter in their college life partly
consists of the cases which are ignored by educator as student own problems. In order to fulfili social
responsibility of an educational institution, the college must take initiative to improve this situation. As a reform
measure, the author advocates that the concepts of social welfare and the practice of social work need to be
imtroduced imfo the college, and advocates that an organization for promotion of social educatiomal is
indispensable as.
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Effects of Laser or Shot Peening on Plane Bending

aircrafts

Fatigue Properties of Friction Stir Welded
A6061-T6 Aluminum Alloy

Kiyotaka Masaki', Kenji Yamashiro?, Yuji Sane’, Toshiya Tsuji’ and Yuji Kobayashi’

‘Dept. of Mechanical System Engineering Course, Creative System Engineering,
Okinawa National College of Technology, 903 Henoko Nago, Okinawa, Japan
 Graduate student of Kobe University, 1-1 Rokkoudai-cho, Nada-ku, Kobe, Hyougo, Japan
*Toshiba Corporation, 8 Shinsugita-cho, [sogo-ku, Yokohama, Kanagawa, Japan
Shinto Kogio Ltd, 180-1 Komaki, Ohgi-cho, Toyokawa, Aichi, Japan

masaki-k@okinawa-ct.acjp

In recent years, fricton stir welding (FSW) jomts are used for structural components of cars, ships,

et al. It is important to investigate the fatigue properties of the FSW joints because the structural

components are usually subjected to repeated stresses. In this study, laser peening without coating (LPwC)
treatment and shot peening {SP) were applied to improve the fatigue properties of FSW joints of A6061-T6
aluminum alloy.

After wire cutting out of the specimens from an FSW joint plate, the specimen surface was milled by an

end mill so as to remove surface notches due to traversing of the tool shoulder. Then, the LPwC treatment with
Nd:'Y AG laser or the SP treatment with zirconia shots were applied to each specimen with the conditions shown

in Table

1. High cycle plane bending fatigue tests were conducted at 1300cpm with a stress ratio of R=-1 in air

at room temperature. Fig.1 shows the S-N diagrams of the fatigue test results. High cycle fatigue strength of
A6001-T6 material was improved by both peening treatments. The effect of the LPwC treatment on the high
cycle fatigue properties was superior to that of the SP treatment. On the other hand, although the fatigue strength
at 107 cycles of FSW specimens was improved by both treatments, the fatigue lives have different trends in the
LPwC and SP treated specimens. The fatigue life of LPwC treated FSW specimens was shorter than that of
untreated specimens. On the contrary, the life of SP treated FSW specimens was longer than that of untreated. In
order to consider these fatigue test results, peening effects such as surface roughness, surface hardening and
residual stresses on specimen surfaces were investigated.

Table 1 Conditions of peening treatments.

{a) LP treatment. {b) SP treatment.
Pulse energy Spot diameter Pulse density Material Size Adr pressure | Coverage | Arc height
[mh) [mm] [pulse/mm?] [mm] [MPa] 1%] [mmN]|
60 0.7 tap 18 Z300 0.3 02 =100 0,243
’ bottom 27 B120 012 2.1 =100 0.093
50— 250 ——
E i R E -[ror1 NO.ZI o
3200 [ P ; 3200 - s ]
< UM Ty S et e
E 130 r A SR ] E 130 - cppsw “LL.\E_%_:__C%—- . ]
=100 - 100 - spasos)  sPsRFSW 8
z < LP-AS051 K] L0 Zaon £ ZI00
= & LPSR-FSW 5 < BLIn 4 Bl
o 50 el il ! . e e ol !
10° 1wt 10 10" 100 108 1 10t 1wt 1wt o100 108
Number of cyeles (o Tatlure Np [cyele] Nuinber of cycles 1o failure N: [cycle]
{(a) LP treatiment. {b) SP treatment.

Fig.1 8-N diagram.

The 4th International Conference on Laser Peening and Related Phenomena
May 6-10, 2013, Madrid, Spain
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Can Acopora gemmifera become a member of natural hybrids?
- Inferences from fertilization rate and planula survivorship —

*Naoko [somura’, Kenji Iwao” and Hironobu Fukami’

'Department of Bioresources Engineering, Okinawa National College of Technology, 2Akajima
Marine Science Laboratory, *Department of Marine Biology and Environmental Science, Faculty of
Agriculture, University of Miyazaki

Natural hybridization of corals in the Indo-Pacific has been considered rather rare. However, our
previous study showed the possibihty of natural hybridization between Acropora florida and A.
intermedia in field at Okinawa, Japan. Moreover, our preliminary experiments showed that A.
gemnifera hybridized with 4. florida, although we performed one crossing experiment. In this study,
we focused on the possibility of hybridization of A. gemmifera to A. florida and/or A. intermedia,
and performed detailed crossing experiments. Results showed that one of all three 4. gemmifera
colonies we used hybridized with A. intermedia at high fertilization rates in both directions via eggs
and sperm, while others hybridized with A. florida at various fertilization rates in only direction via
spenm. Additionally, a comparison of survival rates between hybrid and intraspecific larvae revealed
that both hybrids and intraspecific larvae produced from sperm of 4. gemmifera survived
significantly shorter period than those produced from sperms of another two species. And
survivorship of larvae produced from sperm of A. gemmifera showed less than fifty five percent five
days after fertilization although there are peaks of planula settlement five days after fertilization in
several species of acroporid corals. Considering these data, hybrids with 4. gemmifera can be
expected to be produced and survive i nature, although it may be rarer than hybrids from 4. floria

and A. intermedia.
Kevwords;, Acropora, natural hybridization, Indo-Pacific
8™ ICCB (International Conference of Coelenterate Biology)

December 1-5, 2013

Eilat, Israel
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On global properties of magnetic Gowdy spacetimes

Makoto Narita
Okinawa National College of Technology, Henoko 905, Nago, Okinawa, 905-2192, Japan

FE-mail: parita@okinawa—ct.ac.jp

Abstract. There are many observations that imply the existence of magnetic fields in the
universe. Ino recent theoretical analysis it was shown that a cosmological magnetic ficld can
madify not only the expansion rate of the universe but also the nature of spacetime singularity.
Thus, it is important to consider global propertics of spacctimes with a magnctic ficld 2s a
cosmological model. Magnetic Gowdy spacetimes are inhomogeneous ones with two Killing
vector fields on compact spatial hypersurfaces (here T3 is assumed) and with a magnetic field
as matter. The Finstein-Maxwell equations for the spacetimes become wave map (Lorentzian
harmonic map)-type under a suitable gauge condition. These equations form & gystem {call
magnetic Gowdy system) which consists of two evolution and three constraint equations. First,
we show & global in time existence theorem for the magnetic Gowdy system. Second, solutions to
the system with asymptotically velocity dominated singularity are constructed near spacetime
singularity. These results support the validity of the Penrose’s sirong cosmic censorship and
Belinsky-Khalatnikov-Lifshitz {BKL) conjectures.

International Conference on Mathematical Modeling in Physical Sciences
September 1-5, 2013, Prague, Czech Republic
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Electrochemical Analysis of Antioxidants using a Bicontinnous Microemulsion
E. Kuraya®, S. Nagatomo®*, K. Sakata**, 8. Uemura**, M. Kunitake**

*Science and Technology Division, Okinawa National College of Technology.
905 Henoko Okinawa 9052192, Japan
** Graduate Schoo! of Science and Technology, Kumamoto University.
2-39-1 Kurckami, Chuo-ku, Kumamoto 860-8555, Japan

Introduction

Analysis of bicactive polyphenols in foods is very important to establish evaluation criteria for functional
foods. Qualitative analyses and quantitative assays of antioxidant materials in foods are required. Some domestic plants
in Okinawa contain ingredients with high physiological activity. Plant-derived polyphenols such as flavonoids,
anthocyanins, and catechins are well-known as antioxidants, which inhibit or delay the oxidation of other molecules by
interrupting the initiation or propagation of oxidizing chain reactions. The Folin-Ciocalieu method, in which a phenol
reagent is reduced by the phenolic hydroxyl group and is colored, is a popular analysis technique [1] in which the
antioxidant activity of compounds was ¢valuated as the reducing power of gallic acid equivalent. However, it is very
difficult to evaluate the antioxidant activity of fat-soluble species such as a-tocopherol. In addition, the results car be
affected greatly by the solvents used for the extraction process.

Bicontinuous microemulsions (BMEs), in which water and oif phases coexist bicontinucusty on a microscopic
scale, can dissolve hydrophilic and lipophilic compounds simultaneously. In our previous research, we reported that
¢lectrochemical contact with the microsized aqueous and organic sofution phases in a BME can be alternately or
simultaneously achieved by controlling the hydrophilicity and lipophilicity on the electrode surfaces. [2]. In this paper,
we report the electrochemical analysis of several polyphenol analogues in a BME.

Experimental

BME solutions consisting of phosphate buffer (pH=7.0) including saline, sodium dodecylsulfate (SDS), 2-
butanol as a cosurfactant, and toluene were prepared for cyclic voltammetry (CV) analysis. Gallic acid, trolox (6-
hydroxy-2,5,7 8-tetramethylchroman-2-carboxylic actd} and a-tocopherol (vitamin E) were used as a phenolic standard,
lipophilic antioxidant and a standard for antioxidant capacity assay, respectively. These compounds were first adjusted
{0 a conceniration of 50 mM, and then dissolved in the BME. As working elecirodes, an indium tin oxide (ITO)
electrode, and highly oriented pyrolytic graphite (HOP(G) disk electrode were used as hydrophilic and hpophilic
surfaces, respectively. The electrode potential was recorded against a reference saturated calomel electrode (SCE; +244
mV vs. SHE at 25 °C). As a popular hydrophilic antioxidant, ascorbic acid was also monitored in the BME,

Results and Discussion

Figure 1 shows CVs of 1 mM gallic acid as a phenolic standard measured using an TTO electrode at various
scan rates in the BME soluiion. The oxidative peaks of hydrophilic gailic acid were observed with both the iTO and
HOPG electrodes. The peak currents of gallic acid, ascorbic acid and trolox were proportional to the square roct of the
scan rate. These results indicate the currents are controlled by diffusion rate. It was also found that peak currents were
proportional to concentration,

Figure 2 shows CVs of ascorbic acid, a-tocopherol and their mixed solution measured using an ITO electrode
in the BME solution. The current peak of lipophilic a-tocopherol was not cbserved at the hydrophitic TTO electrode.
The peak current of w-tocopherol in the mixed solution was iz good agreement with that of a-focopherol in the solution
lacking ascorbic acid. These results suggest that antioxidant activity, ever of lpophilic species, can be quantified in
BMESs using a simple electrochemical technique.

50 . . 500 -

o ) i 4 -toCCpherol + asoorbic sckd
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g 5 400 . 1 mM a tocophersl
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Figure 1. CVs of 1 mM gallic acid measured using an ITO  Figure 2. CVs of 1 mM ascorbic acid, 1 mM wx-tocopherol
electrode at various scan rates in BME sofution and their mixed solution measured using an ITO siectrode at

0.1 V/sec in a BME.
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Design of Nonlinear Adaptive Controller for Small-Scale Wind Turbine
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The aim of this research is to reduce down the angular velocity against strong wind during the storm.Qur target is
to somehow reduce the angular velocity using the stall factor control. Stall factor control mainly used in the
junction of axis of blade of wind turbines gear wheel. Basically, the stall factor itself contains nonlinear behavior.
Subsequently, the stall factor is operated when the angular velocity exceeds the limitation. Therefore adaptive
controller is designed in order to evaluate the angular velocity’s behavior.
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Study on the Effects of Shock Wave Propagation on Explosive Forming

'Hirofumi IYAMA, “Yoshikazn HIGA and *Shigeru ITOH

1 Dept Mech. intel Sys. Engng., Kumamoto National College of Technology
2 Dept Mech. Sys. Engng., Okinawa National College of Technology
3 President, Okinawa National College of Technology

Explosive forming is one of the unconventional techniques, in which, most commonty, the water is used as
the pressure transmission medium. The explosive is set at the top of the pressure vessel filled with water, and is
detonated by an electric detonator. The underwater shock wave propagates through the water medium and
impinges on the metal plate, which in tum, deforms, There is another pressure pulse acting on the metal plate as
the secondary by product of the expansion of the gas generated by detonation of explosive. The secondary
pressure pulse duration is longer and the peak pressure is Iower than the primary shock pressure. However, the
intensity of these pressure pulse is based also on the conditions of a pressure vessel. In order to understand the
effects of the configuration of the pressure vessel on the deformation of a metal plate, numerical simulation was
performed. This paper reports those resulfs.

Materials Science Forum, Vol.767 (2014), pp.132-137.
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Computational Simulation of Underwater Shock Wave Propagation using
Smoothed Particle Hydrodynamics
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Underwater shock wave phenomenon is applied to various fields such as manufacturing, food processing and
medical equipment, and has been investigated with many experiment and numerical analysis, Because of low heat
generation and possibility of downsizing of the device which generates shock wave, an application of shock wave
induced by gap discharge in food processing has been studied recently. In this study, an ellipsoidal vessel filled
with water is modeled in 2D and a computational simulation of underwater shock wave propagation is
implemented using Smoothed Particle Hydrodynamics. Then, the computational result is compared with an
experimental one and have a good agreement with the experimental one in qualitative. In the simulation, focusing
of pressure wave, which is charactenistic phenomenon of elliptical vessel, is observed.

Materials Science Forum, Vol.767 (2014), pp.86-91.

A Computational Simulation for Explesive Ordnance Disposal

Yoshikazu HIGA, 'Kohei UEHARA, *Hirofumi [YAMA, *Tatsuhiro TAMAKI and *Shigern ITOH
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4 President, Okinawa National College of Technology

In order to clarify the characteristic behavior such as shockwave propagation, dispersion of sand and the
crater depth due to explosive ordnance disposal, the finite element models of soil, surrounding air and explosive
have been constructed based on HyperWorks-RADIOSS (®Altair) software. By conducting a series of numerical
simmulations, it has been observed the effect of explosion on the crater depth and diameter, overpressure exerted on
sand and the surrounding air. These results based on the computational mechanics are useful data for setting the
evacuation area and its distance associated with an explosive ordnance disposal.

Materials Science Forum, Vol. 767 (2014), pp.74-79.
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Production and Evaluation of Pressure Vessel for Highly Effective Rice Powder
Manufacturing using Underwater Shock Wave

'Ken SHIMOJIMA, ' Yoshikaza HIGA, “Osamu HIGA, *Katsuya HIGA,
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The milling flour system of the rice powder by the underwater shock wave has been developed in
Okinawa National College of Technology. The evaluation of the amount of the mill of the device is clarified by
the batch experiment. However, it is preferable that the milling flour is continuously processed. In this study, to
achieve the continuous operation, the system in improved. In this report, the system to which the factor to
obstruct a continuous driving is improved is referred. The result of the amount of the milling flour in the
continucus operation of the system is shown,

ASME PVP 2013-67829, (2013}

Structural Characterisation of Advanced Pore Morphology (APM)
Foam Elements

'Matej VESENJAK, "Matej BOROVINSEK, *Thomas FIELDLER, *Yoshikazy HIGA and 'Zoran REN

i Fac. Mech. Engng., Univ. Maribor, Slovenia
2 Univ. Newcastle, Sch. Engng., Australia
3 Dept Mech. Sys. Engng., Okinawa National College of Technology, Japan

The paper addresses the structural characterisation of advanced pore morphology (APM) foam elements.
APM foam elementis have a sphere-like shape with solid skin and a complex internal porous structure. The
understanding of structure-property relations depends on accurate characterisation of this complex porous
geometry. To this end, micro-computed tomography scanning of APM foam elements is conducted and obtamed
images are analysed using a novel methodology for determination of spatial and size distribution of pores.

Materials Letters, Vol 110 (2013), pp.201-203.
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A SPH Computation of Shock Wave Propagation
induced by Underwater Gap Discharge
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3 President, Okinawa National College of Technology

Recently, the methodology and technology of food treatment using shock wave has been attracting
attentions as a novel food processing. The shock wave in spotlight in our research is a pulse wave of a momentary
and highpressure power. The pulse wave propagates in a medium such as water, air and food faster than the speed
of sound, The case of shock wave propagation in water, especially, it is well known under water shock wave, The
example of pre-processing meal and vegetable, food sterilization and the rice powder manufacturing system have
been experimentally reported in the past. As for these equipment development, the design of a suitable devices
satisfied under various conditions is required. However, it is extremely difficult to investigate experimentally
because there are so many parameters depending on suitable food processing and the phenomenon ends in a very
short time, And then, it becomes an highly important problem that the computational simulation based on the
elementary process has performed and investigated the shock wave propagation in food processing vessel
Therefore in this paper, to clarify the characteristic phenomena of the shock wave induced by underwater gap
discharge, we have developed a numerical model using Smoothed Particle Hydrodynamics (SPH) scheme and a
series of computational simulations have been performed for a pseudo-ellipsoid vessel with different axis.

International Workshop on High-speed Impact Dynamics and the Application 2013, (2013.11), pp.10, Kumamoto
Univ., Kumamoto, Japan.
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Development of Continuous Driving Device for Rice Powder Manufacturing
using Underwater Shock Wave
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In Okinawa National College of Technology, the food processing machine using underwater shock wave has
been developed. Merits of this food processing are emulsification, dryness, softening, sterilizing with non heating.
The devices are composed of the pressure vessel and the food feeder and the power supply unit of the shock wave
generation. The device of various mechanisms was produced with processed types of foods. On the other hand, it
is possible to milling flour by processing rice using this device. In the milling flour device of the produced rice,
the amount of the milling flour is a result of 2kg/hour. However, a continuous driving is difficult according to the
following reasons.

1. The water leak is occurred in the machine element interface of pressure vessel because of high pressure by
shock wave.

2. The shock wave cannot be generated by the consumption of the electrode.

3. 1t is not possible to simultanecusly classifying with milling flour, because of the amount of classification is
msufficient.

In this report, the outline of the improved device for continuous driving is deseribed. It is shown for the
above problem to be improved, and to have achieved continuousness eight-hour driving.

International Workshop on High-speed Impact Dynamics and the Application 2013, (2013.11), pp.30, Kumamoto
Univ,, Kumamoto, Japan.

A Computational Prediction of Fragment Behavior due to Underground
Explosion
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In order to clarify the characteristic behavior such as shockwave propagation, ffagment behavior and
the shape of crater caused by underground explosion, the SPH computational moedels of scil, explosive and
surrounding metal have been constructed based on HyperWorks-RADIOSS software. By conducting a series of
numerical simulations, it has been observed the characteristic behavior depending to the different of explosive
volume and the depth of buried. And then, we have also shown that it can be predicted a fragment behavior
induced by underground explosion. These resulis based on the computational mechanics are useful data for
setting an area of refuge.

The International Conference of Multiphysics 2013, Amsterdam, The Netherlands, (2013.12), pp.42.
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Improvement Juice Extraction of Pumpkin Oil by Underwater Shock Wave

Ken SHIMOJIMA, *Eisuke KURAYA, *Osamu HIGA, *Katsuya HIGA, ! Yoshikazu HIGA
*Ayumi TAKEMOTO, *Shigeru ITOH, “Matej VESENJAK and Zoran REN

[ Dept Mech. Sys. Engng., Okinawa National College of Technology
2 Technical Support Sec., Okinawa National College of Technology
3 Dept Infor Commun. Engng., Okinawa National College of Technology
4 Dept. Bio Resour Engng., Okinawa National College of Technology
5 President, Okinawa National College of Technology
6  Fac. Mech Engng., University of Maribor, Maribor, Slovenia

The food processing device by the underwater shock wave has been developed in Okinawa National
College of Technology. In the food processing with this device, the effects such as the improvement of the amount
of the extraction, softening, non-heating sterilization, and milling flour are achieved. In the present study, the
effect of the improvement of the amount of the extraction in the ahove-mentioned effect is targeted and, the food
processing object is pumpkin oil. This oil is produced a lot in Slovene, and eaten widely in Eurcpe. The
improvement of the amount of the extraction greatly contributes to the oil production. In this presentation, the
relation between the number of shock wave processing and the amount of the extraction of oil is shown. It is
cleared that the shock wave processing contributes to the improvement of the amount of the o1l extraction.

The International Conference of Multiphysics 2013, Amsterdam, The Netherlands, (2013.12), pp.43.

Continuous Operation of Milling Flour System by Underwater Shock Wave and
Fixed Quantity Evaluation
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The milling flour system of the rice powder by the underwater shock wave has been developed in
Okinawa Naticnal College of Technology. The evaluation of the amount of the mill of the device is clarified by
the batch experiment. However, it is preferable that the milling flour is continuously processed. In this study, to
achieve the continuous operation, the system in improved. In this report, the system to which the factor fo
obstruct a continuous driving is improved is referred. The result of the amount of the milling flour in the
continuous operation of the system is shown.

The International Conference of Multiphysics 2013, Amsterdam, The Netherlands, (2013.12), pp.44.
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An Experimental and Computational Prediction
for Material Characteristics of Jahgal Seil
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In order to clarify the shock material characteristics of Jahgal that is typical soil type of Okinawa, an
experimental investigation of dynamic property such as shockwave propagation, pressure and particle velocity
have been performed using impedance matching method. Thereby, we have also obtained the Jahgal’s Hugoniot
data. And then, in order to reveal a validity of the material characteristic, we have developed a computational
mode] for the experimental procedure using ALE simulation. Through the comparison between numerical and
experimental results, we examined the capability of proposed method through the numerical simulations.

The International Conference of Multiphysics 2013, Amsterdam, The Netherlands, (2013.12), pp.47.

The Measurement of Cross Sections of Porous Material
by Micro X-Ray CT Scan

'Yoshikazn HIGA, 'Kiyotaka MASAKI, 'Ken SHIMOJIMA, “Hirofumi [YAMA and *Shigeru [TOH

1 Dept. Mech. Sys. Engng., Okinawa National College of Technology
2 Dept Mech. Intel. Sys. Engng., Kumamoto National College of Technology
3 President, Okinawa National College of Technology

Up to now, the picture of cross sections of a variety of metallic materials has been taken by the micro
X-ray CT scan in Okinawa National College of Technology. For example, crack of metal fatigue, internal structure
of porous matertal, and progress of metal cormoston, etc. However, the resolution of the uCT scan  image depends
on various measurement conditions. In this presentation, the measurement example by the uCT scan is infroduced.
The result of a2 measurement is shown that the measurement strategy influences.

Sympostum on Porous Materials (SymPorMat), Univ. Maribor, Maribor, Slovenia, (2013.12), pp.9.
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Changes in the Internal Structure of the APM Foam Elements
during Compressive Deformation

'Matej BOROVINSEK, 'Matej VESENJAK, *Yoshikazu HIGA, *Ken SHIMOJIIMA and 'Zoran REN
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Advanced pore morphology (APM) foam is a novel porous material consisting of a sphere-like metallic
foam elements with a solid skin and a complex internal closed-cell structure. It has some advantageous
mechanical properties and unique application adjustability. The APM foam elements can be used either
individually, e.g. as fillers of hollow engineering parts, as core layers of sandwich structures etc., or bonded with a
Tesin matrix as a composite materials. This study investigated the changes of geometrical properties of internal
porous structure of APM foam elements during therr compressive loading. During the loading the structural
changes were recorded using a micro computed tomography scanning. The recordings for each APM foam
element were done for the engineering deformations ranging from ¢ % to 70 % in eight equally large steps. The
resulting images were used to reconstruct 2 3D computer model of 2 APM foam sample which was later used in an
automated procedure for the geometrical analysis of the internal structure. The procedure is based on the
watershed ftransform function which staris from a scalar distance transform field of the micro computed
tomography data. Three different APM foam elements with outside diameter of 10 mm were used for the analysis.

Symposium on Porous Materials (SymPorMat), Univ. Maribor, Maribor, Slovenia, (2013.12), pp.11.
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IMPROVEMENT IN FATIGUE PERFORMANCE OF FRICTION STIR
WELDED A6061-T6 ALUMINUM ALLOY BY LASER PEENING WITHOUT
COATING

Y. SANO!, K. MASAKY, T. GUSHI® and T. SANO?

THE, TRV AT LTER, CHEWREE, CKEKE

The authors have applied laser peening without coating (LPwC) to fatipue specimens cut out from friction stir
welded (FSWed) A6061-T6 aluminum alloy plates with a thickness of 3 mm. Both crown and root sides of the
specimens were peened by laser pulses with an energy of 60 mJ and a peak power density of 2 GW/om?2 from a
frequency-doubled Nd:YAG laser. The effects on the fatigue properties were studied through plane bending
fatigue tests with a stress ratio of R = -1, The results showed that the fatigue strength of unwelded specimens
{base material, BM} was 110 MPa at 107 cycles and LPw(C enhanced the strength by 60 MPa in spite of increase
in surface roughness due to the direct irradiation of the laser pulses to the bare surface of the specimens.
Meanwhile the fatigue strength of FSWed specimens was 90 MPa and LPwC enhanced it by 30 MPa to 120 MPa.
This increment is a half compared to that in the BM, however the fatigue strength of the FSWed specimens after
LEPwC was higher than that of the BM. The surface roughness, hardness and residual stress were assessed and
characterized as well.

Materials & Design, Vol.36, pp.809-814, (2012)
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24.8 dBm Power Handling 60 GHz Transmit/Receive Switch
Using Series and Shunt FETs in 90 nm Si-CMOS Process

Shoichi Tanifunji, Noriharu Suematsu, Suguru Kameda, Tadasht Takagt and Kazuo Tsubouchi
Research Institute of Electrical Commumnication, Tohoku University

By adopting series and shunt FETs circnit configuration and by employing large FET gate width of 320 pm,
high transmit power handling capability is achieved. Since the use of large FET gate width degrades the insertion
loss and isolation in the receive mode, a microstrip line is connected between the source and drain to make
resonance with Cog of the FET at 60 GHz in off-state. Simulated result shows that the designed T/R switch has
over 1W transmit power handling capability at 60 GHz. Fabricated results show the linear transfer characteristics
up to 24.8 dBm at 60GHz and 36.5 dBm at 36GHz in transmit mode. Both upper limits comes from the limitation
of measurement setup and we expect that this T/R switch has over 1W power handling at 60 GHz.

The 6th European Microwave Integrated Circuits Conference 2011 (EuMIC 2011), pp.216-219, Oct. 2011,
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A Si-CMOS 5-bit Baseband Phase Shifter Using Fixed Gain Amplifier Matrix

Tuan Thanh Ta, Shoichi Tanifuji, Sugury Kameda,
Noriharu Suematsu, Tadashi Takagi, and Kazuo Tsubouchi

Research Institute of Electrical Communication, Tohoku University

BB phase shifters use variable gain amplifiers {VGA), which have low linearity, and calibration is required for
over 3-bit BB phase shifters. In this paper, we propose a novel BB phase shifter using fixed gain amplifiers (FGA)
matrix with in/out-phase switches. Since FGA normally has higher linearity than VGA, it is possible to reduce
overall power consumption to achieve same linearity. FGA has fixed reflection and transfer characteristic, so
mismatch between phase shift states are reduced. By dividing phase shifier into smaller stages, the effects of
process mismatches on very nearby transistors are small. So proposed structure has robustness against process
mismatch. Fabricated 5-bit BB phase shifter using proposed method has a very low power consumption to achieve
almost same linearity as other works and has a 3-dB bandwidth of 1.2 GHz, 1.5° of rms phase error, lower than
0.2 dB of rms gain error without calibration.

European Microwave Conference (EuMC), pp.956-959, Oct. 2012.

60GHz Band 2x4 Dipole Array Antenna
Using Multi Stacked Organic Substrates Structure

Yuya Suzuki, Satoshi Yoshida, Shoichi Tanifuyi, Suguru Kameda,
Northaru Suematsn, Tadashi Takagi and Kazuo Tsubouchi

Research Institute of Electrical Communication, Tohoku University

The copper ball interconnection technology is employed to stack several organic substrates and secure an
appropriate element distance (nearly 1/2 1g) in the elevation direction. This technology has been widely used in
ball grid array (BGA) package. Planar dipole antennas are employed to form a beam in the horizontal direction of
the substrate. To show that the proposed array antenna configuration is valid for beamforming in the horizontal
direction ofthe substrate, 6 sets offixed beam dipele armay antennas are designed, fabricated, and evaluated. The
proposed antenna shows that multi stacked organic substrates structure can be repeatedly fabricated with sufficient
accuracy.

International Symposium on Antennas and Propagation (ISAP), pp.1285-1288, Oct. 2012,
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Efficient Specification Methed for Model Checking

Chikatoshi Yamada'. Yasunori Nagata® and Michae! Miller®

'Okinawa National College of Technology
*University of the Ryukyus
*University of Victoria

Recently design verification has played an important role in the design of large scale and complex systems.
System verification ascertains whether designed systems can be executed or specified. Various formal methods for
verification have been studied. In this article, we focus on specification process of meodel checking. In model
checking methods, a targeted circuit or system is modeled and unimportant or irrelevant to verification details are
eliminated. Users can determine the structure of hierarchical levels (such as architecture, register-transfer or gate)
in the modeling process. Then behaviors of modeled systems are generally specified by temporal formuas of
computation tree logic (CTL). Finally, checked circuits are verified whether the circuits can satisfy the
descriptions of the specification, In specifying temporal formulas, however, users must know well about temporal
specification because the specification might be complex. In this article, we propose a method by which we can
obtain temporal formulas inductively from modeling systems. Moreover, we also show that verification tasks can
be executed efficiently by using the proposed extraction method.

The 22nd International Workshop on Post-Binary ULSI Systems (2013}

Implementation and Evaluation of modular multiplication
based on Coarsely Integrated Operand Scanning

Satoru Tamural, Chikatoshi Yamada' and Shuichi Ichikawa®

*Okinawa National College of Technology
*Toyohashi Umniversity of Technology

RSA encryption is widely used in public cryptosystems. However, according to recent development of computer
processing, decipher can be executed in 512-bit key length, Therefore, it has been recommended o move to RSA
2048 from RSA 1024, However, as key length increases, the amount of computation is increased for encryption.
Consequently, we consider hardware implementation of processing units. In hardware mmplementation, the
processing speed and circuit size is a trade-off relationship. In embedded devices as the IC card reader, severe
Tesource constraints will be imposed. In this paper, based on Coarsely Integrated Operand Scanning, which is cne
of Montgomery multiplication, we suggest the modular multiplication circuit architecture for adjusting the
trade-off processing speed and circuit size. We design modular multiplication circuit using the proposed
architecture at 4-radix. Utilization for the circuit as follows: 146 slices, 461 registers, 685 look-up tables, which
allows a compact mplementation on the FPGA with Spartan-6 XCO0SLX45T. As results, maximum operating
frequency is 213.022[MHz], processing time is 41.47[us], it was achieved 30 times faster compared with software
processing.

The 3rd International Workshop on Advances in Networking and Computing (2012)
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Bilateral Filter ®/~— K7 = 74{LiZ X 2 BiE{L

FERE, LRER ', REEK’
Vithil T 3B B P, PBER A

A bilateral filter (BF) is a nonlinear filter that performs edge-preserving smoothing. In recent years, BF has been
used in a wide variety of fields such as computer vision and computer graphics, and its applications inclade
medical image processing. However, as compared to other filters, BF has large computational and time
requirements, BF can be effectively used as a pre-processing step to speed up processing. In this paper, we
consider a BF implemented at a one-chip circuit scale on a field-programmable gate array (FPGA). Furthermore,
we aim fo speed up floating-point pipelined arithmetic operations and processing by adopting a
multiplication-based divider. The results show that hardware processing is approximately 20.93 times faster than
software processing. Therefore, high-speed applications using BF are possible without the need for large
equipment such as workstations or GPUs. Fmally, it is sugpested that real-time processing is feasible if a BF 1s
applied as a pre-processing step.

BRFSRIEED, Vol133 No.2 (2013), pp.132-138.

Okinawa Bl Ry FHHBIAHZ VAT AIZHITT

mhgHE, #LRVYRY RY I, LWEBER
HRTESSHEMNER

For the Okinawan economy to grow independently, it is essential to create new businesses; this will require the
cultivation of technologies that will form the basis for those busingsses, as well as require the fraining of
technicians and researchers. To promote the creation of new businesses and innovation that are "Unique to
QOkinawa", the Institute of Electrical Engineers of Japan set up a cooperative research committee to develop
QOkinawa-style robot embedded systems. We proposed the concept of Okinawa-style robot-embedded systems. To
realize this concept, we organized technical meetings to promote research. Now, our research focuses on
developing a playback-type navigation robot for use in land and air. Also our research focuses on developing an
underwater robot for conserving marine life in the Okinawa sea. It is necessary to conduct proper measurements,
observations and sampling in water. To successfully perform these tasks, we needed to develop an underwater
robot. We have made efforts in developing hardware, software, and application for embedded techniques. We
suggested CIOS (Coarsely Integrated Operand Scanning) and BF (Bilateral Filter) hardware implementation.
Moreover, we developed welfare equipment to support disabled children through software.

BRFEESHITIED, Vol.133 No.2 (2013), pp.111-115,



HERRERE $85 (2014) 111
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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 IPS]. 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.

BREFLSEESHATMAS L VRY U LS8, 2884, 2011 £ 9 F 6 B

QR 2—FZ vV Fv—2 2AVWESBERN Ry OB

THIFTS, ERAEK, LB, BEOEHA, AR, Z RV YRR 3 v, fil B
HETEREFEMZER

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..

BEREXREREE L A7 AFRES, 118-12-033, 201243 59 H

NERo Ry FNBEREREEE LA Ry 7BF /A — g ORR

FRABER, THFR REEE UE, BHEM, 7 VA Y YRR Y 32, fhils (&
HETEREFENER

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 invelves two main steps. The first step involves robust persenal
identification by using Kinect. The second step is robot contrel to maintain the correct distance for human
tracking. In a2 measurement experiment for Kinect Human-tracking, it was shown that location detection is robust.
And, playback-type navigation is proposed for a human-tracking robot position teaching and autonomic transfer
system.

BRFSKRERERE L A7 A0S, 118-12-034, 20123 A 9 B
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Flying robot is known as what initialty must be stable conirolled in indoor, We use blimp-typed flying rohot
because especially it is suitable for using in indoor.

It needs landmark recognition as a part of visual navigation to achieve autonomous control. We adopted QR-code
as landmark from some landmark specifications and the result of preliminary experiment, and this paper appraises
the stability of autonomous flying using QR-code recognition through each experiment. Control method is PID
control. The improved marginal sensitivity method is used by each gain parameter setting on PID controller.

BERERBREES AT ARRE, 118-12-035, 201243 598

RIEOBBFBFRELERI AL S
REAMEEEH TER YT — Reroly N~k A

k:ﬁ ﬁ’ Eﬁﬁ&: %ﬁ@ﬂﬁﬁr ﬁﬁgﬂj %, /{/\r 5- “f j\f " -stj 9
W THEEEFTFER
I performed a study to detect the road surface construction using image processing as fundamental researches to
apply it to the antomatic driving. I detected a fraffic lane by Hough transformation and made “Anzen-Taro”(guard
robot for road surface construction} detection program. I let it learn Anzen-Taro using Haar-Like features, but the

false detection was outstanding cause little number of the samples. I will increase the number of the samples, and
detecting it with high precision in future,

BEELSRMREL L A7 AFFES, 11S-12-070, 201249H7H

FANT v — b AFNER L BEELEEZ BV ERMITE e Ry FOBER

EWEE, YRAUYRRY AL, Ml B
TR EEER

In this paper, we describe the development of flying robot. We made direction sensor used azimuth magnet and
image processing for autonomous flying robot. Azimuth control, used PII> controller’s a result of experiment, our

proposed azimuth sensor is effective to control flying robot.

BRESREREE L A7 AR, 118-12-075, 201259 A 78
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This paper decribes the development of antonomous mobile systemn by using Simple robot language. Simple
robot language was constructed in the form of a simple table of units landmark By using simple robot languge for
controling autonomous mobile robot , we can get a good result. We also try to use simple robot language for
controlling antonomous flying robot{TJAV} too.

BRESWHREE D AT LRSS, [18-12-077, 2012498 7H

HERITE R v MBI OWNT

HERA, KA, BE%—, SIEES, BHREE RV PRr-AV Iy, miE &
R T EEER

We will do the autonomous flying robot contest. In this paper, we describe a summary of the rules for this
contest.

BRFESEREREEL AT LABREA, 118-12-078, 20124FE 9 5 7 8
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For the Okinawan economy to grow independently, it is essential to create new businesses; this will require the
cultivation of technologies that will form the basis for those businesses, as well as require the fraining of
technicians and researchers.

To promote the creation of new businesses and innovation that are “Unique to Okinawa”, the Institute of
Electrical Engineers of Japan set up a cooperative research committee to develop Okinawa-style robot embedded
systems.

We proposed the concept of Okinawa-style robot-embedded systems. To realize this concept, we organized
technical meetings to promote research. Now, our research focuses on developing a playback-type mavigation
robot for use in land and air. Also our research focuses on developing an underwater robot for conserving marine
life in the Okinawa sea. It is necessary to conduct proper measurements, observations and sampling in water. To
successfully perform these tasks, we needed to develop an underwater robot. We have made efforts in developing
hardware, software, and application for embedded techniques. We suggested CIOS (Coarsely Integrated Operand
Scanning) and BF (Bilateral Filter) hardware implementation. Moreover, we developed welfare equipment to
support disabled children through software.

BRESTNFED Vol 133 No.2 54 « OkinawaBivtsf v b « fHAKR AT A, 20134F2A1H

TVMLZIER LEITAMEBERO 2D DOFEHEORE
-HRBIT AP TR DO F=iz-

HUAYYRYy AY Iy, B S, EA B M
MHEBTESSEMER

Using the animations made as learning materials is an effective learning method. However, we thought that the
more effective learning method is {o create them by the learner themselves. The learners themselves must learn
the item and must understand it well to create and present to the others. The purpose of this study is to propose the
collaborative learning technique by co-creating the animations made as learning materials. We used the T2V
player to create and view an animations based on TVML a TV program description language. As a result, we
could create the animations with the learning effect for National Examination for Information Processing
Technicians, and there was the learning effect at the creation process.

BRFSIOEED Vol.133 No 2 ##4E : Okinawa® R v b« #AIAHR AT L, 20135281 H
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Much research and development on Blimp robots is focused on their indoor use, with many efforts seeking to
develop them for indoor surveillance or advertising. However, it has not get been experimentally proved that these
robots can be controlled reliably. Thus our study ,aims to demonstrate the stability of auntonomoeus flight control
using Table-Driven Navigation {TD Navi} to instruct a Blimp robot of a predetermined path. Through experiment,
we establish that stabilized control is possible using TD Navi with PID control.

BRFLECED Vol 133 No.2 B4 : OkinawaBl o iR v b » BBARAR S AT A, 20138E2H1H

BEREZZRBLES VAN ZBF S~ a VR TADRR

A R, TH FH¥, BA LA TR 8, BEE Bk, REES,
BN S, FURUPRY RVB Y, MG B

M TR EEER

This paper describes the development of a mobile robot system capable of autonomously traveling
along a path for a long duration. First, for robot movement, 20-cm-long QR codes were affixed to the
ceiling. The codes are used as landmarks for the robot movement path. These landmarks are
recogmized by the camera mounted on the robot, and they visually guide the robot to the destination.
Therefore, the robot is a completely autonomous mobile robot. Next, to support long-duration tasks
in customer space, we designed the space to automatically supply power to the robot. We also
confirmed that during the eight hours of travel testing, the robot continucusly traveled along the
path without any problems.

BRFESHBIED Vol.133 No.2 4  Okinawa Bl b« ABIAL AT A, 2013E2H 18
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RITHBEREOTEHOBERITRAR Y bV AT AOM3E & M
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This paper decribes the development of Unmanned Aerial Vehicles. We are using ARdrene for
developing this system. ARdrone is an airplane robot that using four propeller and two cameras,
one in the front and one in the middle. By detecting LandMark:AR marker using vertical camera,
we do navigate ARdrone .

EIFESRIREE S A7 LAFHES, 118-13-007, 20134 3 A 8 H

RIRV A E#RANWT v F=—0 TS — a O

SR, BIEREEE, WK, KW Al, FrRUYRRY I, @il B
BT EREFFER

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 contro! diving robot. And other activity is an approach for College of Technology version ETSS
{(Embedded Technology Skill Standard) development.

BRESKRIEREE Y AT A4S, 0S-13-008, 201343 A 8 B

Air-odmetry Z W2 RITHE S — a2 VU AT ADBEZE

BE%—, MERA, WIREBEH, KOE B, FrAVPRCRAY Iy, Ml &

R T E S E

This paper describes the development of autonomous flying navigation system using the Air-odmetry. To
compensate for the detected gap width from the automomous flying robot using landmark, I have proposed the
Air-odmetry. Route information corresponding to the odmetry of indoor flying robot was not found in the prior art.
Air-odmetry that was developed was feasible enough.

EXRFESWHNER Y AT LABES, 118-13-010,2013 £3 A 8 A
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This paper describes the study of human following route teaching for indoor aerial robot using Air-odmetry and
AR-marker.

BRFSREREE S AT AR, 118-13-009, 201335 8H

Zv MU—Z7 BB CHI#4 % AR Drone  BWWHEH I AT LAORR

B, YRR RV I, MmiE
MR TEREFENFR
In this paper, we describe the surveillance system using AR Drone controlled via a network. AR Drone performs

communication using the Wi-Fi network. The flight range is limited within 50m. We proposed the technique by
using mobile-phone network to solved this problem.

BRFISRUEREE Y AT LIRS, 1S-13-011, 201343 A8 H

HERITe Ry MERICOWT
AWEAD, KEBA, KEKRE, SMESL RE¥— BSRA
Kigfl, EERETE, EVEE WG B
R T EHFER

We will do the autonomous flying robot contest. In this paper, we describe a summary of the rules for this
contest.

BRFSRIREE Y A5 L3S, 118-13-068, 20138 A 29 B
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This paper describes the development of autonomous flying navigation system using the Air-odmetry. To
compensate for the detected gap width from the autonomous flying robot using landmark, we have proposed the
Air-odmetry. Route information corresponding to the odmetry of mdoor flying robot was not found m the prior art.
Air-odmetry that was developed was feasible enough.

BERFSRMREE L X7 LAPFRE, 118-13-069,20134E 8 5 30 B

ARV X &8 L7~ AR. Drone2. 0 D5 v K — 7 RITHEORE

HEHRA, KB A, BER—, FrRUV YRR I, filg B
R TR EFER

From the result of autonomous flying robot contest, we found often losing sight of the land markers for flying
robot. For the solution, we propose using a fish-eye lens on robot, and landmark flight navigation.

BRESWHREZE Y X7 LRSS, 11S-13-070,2013 £ 8 A 30 H

BRRITE Ry FEBRBRICROTHO NBREOHRE

Kig Al MR —, MERA, FrRYYRRAV I, Gl ¥
R X EH R

This paper describes the study of human following route teaching for indeor aerial robot using Air-cdmetry and
AR-marker.

EXRFSRIREE S A7 A5F5RS, 05-13-071,20134£ 8 A 30 H
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In this paper, we describe the Development of autonomous flying robot. We made location controller used GPS

and PID controller, Single board computer mounted on the flying robot, used mobile phone communications
network is effective to autonomous flying robot..

BXESRREE S AT AFRES, 1S-13-072,2013 £ 8 A 30 H

BHHREFREEZAVLERITrE R Y M ORERERERHHE

R B o B FoRAYyRRYIY
MHELEREFTAFR
In this paper, we propose the long-range remote control of the flving robot. We used a 3G dongle and a
single-board computer. It is shown that long-range remote control is possible by sending and receiving commands
using 3G communications between the client computer and single beard computer mounted on the flying robot,
F—U—F:RITeRy bEBHE, 36Ky FU— 2 HEEEERIES,

BRESREREE L A7 AP S, 18-13-073,20134 8 § 30 B
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BHAEZESE 75 BeEXRSH#ERUE (3) 513-514, 2013(Mar.)
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SVM #FIH L7r WAF ~OBamEBEORR

o o, RERET BRER’
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BHABRELSETIELEREEERCE (3) 445446, 2011 (Mar)

Intermittent breath holding during moderate bicycle exercise provokes
consistent changes in muscle oxygenation and greater blood lactate response

*D KUME', § AKAHOSHE, ] SONG?, T YAMAGATA’, 1; WAKIMOTO', M NAGAQ', § MATSUEDA,
N NAGAO
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¥ Sports Med Phys Fitness, 53(3) , pp327-335, 2013.
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Dioecy Derived from Distyly and Pollination in Psychotria rubra
(Rubiaceae) Occurring in the Ryukyu Islands, Japan

KENTA WATANABE'*, AKIRA SHIMIZU?, and TAKASHI SUGAWARA?

! Okinawa National College of Technology; * Tokyo Metropolitan University

Floral morphology and breeding system were examined in the natural populations of Psychotria rubra
{Rubiaceae) occurring in the Ryukyu Islands, southwest islets of Japan. This species is morphologically dimorphic
with long- and short-styled morphs, but functions as dicecy. All long-styled morphs set fruits, but their shorter
anthers completely lack of pollen grains, thus they function as pistilate flowers. Alternatively short-styled morphs
usually have fertile pollens and never set fruits neither after open nor obligate pollinations, thus they function as
staminate flowers. However, some short-styled morphs in Mt, Katsuu-dake and Oppa-dake populations have no
fertile pollens. This male sterility may be caused by some environmental factors, probably associated with soil
rich in lime. No fruit was obtained from bagging experiments, indicating that P. rubra requires certain pollinator’s
help for its

reproduction. In our pollinator observations, flies and short-fongued wasps and bees mainly visited the flowers of
P. rubra. Thus, probahly these insects are effective pollinators for P. rubra in the Ryukyu Islands. Considering the
morphological features, dioecy found in P. rubra probably derived from distyly, although there is no sufficient
evidence that dioecy has evolved “directly” from distyly.

Plant Species Biology 28 (4) (DOL: 10.1111/1442-1984.12013) (2013)

Distyly in Psychotria serpens (Rubiaceae) in the Ryukyu Islands, Japan

Takashi Sugawara' *Kenta Watanabe® and Mitsutake Tabata®

! Tokye Metropolitan University,”Okinawa National College of Technology ;
? Asani-shinmachi, Amami, Kagoshima 894-0041

Variation in several floral traits was examined to determine floral dimorphism in three populations of
Psychotria serpens from Amami-Oshima and Okinawa islands, Japan. Two populations on Amami-Oshima
exhibited long-styled and short-styled morphs that differed reciprocally from each other in stigma and anther
heights, while a population on Okinawa was composed of long (L)-styled, short (8)-styled,and short homo
{H)-styled morphs. In the L- and S-styled morphs, most flowers usually produced pollen grains stainable with
aniline blue in lactophenol. Pollen grains from the S-styled morph were significantly larger than those from the
L-styled morph, but no major difference was found between the two morphs in exine sculpturing. In the H-styled
morphs, most flowers usually lacked pollen grains or did not produce stainable pollen grains. In some peculiar
flowers, however, a few stamens that were exserted from the corolia tube rarely produced stainable pollen grains
in the H-styled morph; the diameter of the pollen grains was in accordance with those of the S-styled morph.
These observations suggest that P. serpens in the Ryukyu Islands is fundamentally distylous and sometimes
includes short H-styled morphs within a population, the stamens of which are frequently abortive, Considering the
nature of the

peculiar flowers, the short H-styled morphs appear to be a consequence of unusual floral development.

Acta Phytotax. Geobot. 64 (3):113-122. (2013)
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