ISSN 0287 — 7066

FUIXSFEMFRRKR

FEA8E

BULLETIN
OF
TSUYAMA NATIONAL COLLEGE OF TECHNOLOGY
NO. 48

2006



TS FEMPARE 485 2006

H XK
i
IR O BEPEZSTANT 51T B ZETEHTHT DJBAT  weeeerrvvrreeeemmmnneeermniineeennnns FIEais - =il - 1
T =Y AEEEBEEMAORY R LINAGEANC L 2B A e A - REER - 9
7= VGRS U TR A il = AR E OB 785 58
— AVIREEDZALIZRE ) W5 DD OB R ETED IR —  ooeeeeee HEAHE - BB - B - 15
B e H7za Ry MEEY AT LAORFE LAl cooeeeeereeeeeees RHAEAE - AR - IF BT - 23
BFBIRBERIE 2 5 2 7K T - A 8 ¥ T ONFRAKFIT 5 KEHROKE
................................................ BRI - A 3 - 29
SiCIST = FINA ADEFEZEAT (55 2 ) woeeeeeerrereesereeeeeereennn W - B B - 37
~ A 7 WERNFEOREIL BT BB oo BEF - Sk - BARE - ek - 41
DCH —RE— 12 L DI SJEIFE +oooeereemmmreeerr e, A& - RIESE - 47
Web¥ A MARSHRY AT AOWEEL A =T 2 = ADRR oo MRS - PP EE - Mk - 55
DR RHEEFED T2 DT — 5 No— ZADFRET  reeeerereneereiini, FESe T - FEHER - 61
IZa—Fv T HESTHHERBROEIREBEICE T DG, o WA - 67
WA T2 70 Y 2 7 FIIRITHIT BHEE oo TRl 1 TN < ST
AIBIEETQCDIZBT B 7 20k 34 SATFIOBA wooeseresen {4 - AT A WA - 79
EEALK MRS ANDK, BEBLOT N T Y OUHE wooreeesenessennsnees SWAIA - MR B - 85
IKTTITTR € TKIG O LETENE  wveeeerrrrrreessmnnnreeeenniiitee sttt e e e sttt e s sttt e e e st e e e 3% - 91
fof g i A i
E‘Eﬁ%%]:i*J’L:BU'%%%I%i&@%@’f%o)jfi%%ﬁﬁ ............................................. ﬁﬁ)ﬁ?%@: .. 97
R EEHE ORERO 72O DEKE S TEFFOR A e JRTF53E - Ok B
CFPETER - B B - RAMER RN - R - BIF B - 103
WEHET ALY S 2L — 3 3 YADIRELFE ORI coeeeererreerree KPE - KREE - 107
AF = VEEE B2 TIGE  rvererrrrrrrmmr g 3% -+ 113
%Eﬁ?#t%?,_@?}c%@f]fﬁ]k%’v‘} 7%(:%: ................................. V;JEE]EEIE% S EROTON - 119
B~ A 2 PICEA# o7 A 703 Vo — FFEE-FEE i MRS - 125

BAMZ BT B WHFE5E 455

FEHT BT BIITEFETEEE  eeeereesreore ettt ettt ettt ettt 131






FHEMPBOBEERICE TS ERBROAEN

(T v =

SEwm

Analysis of Mutual Constraint of Deformation at Boundary

During Elastic Deformation of Inhomogeneous Material

Takeji ABE and Tetsuya MIYAKE

In the elastic deformation of inhomogeneous materials such as polycrystals, the deformation

behavior is affected by the mutual constraint of deformation at the boundary. In the present study,

starting from the well-known constant stress model and the constant strain model, the effects of the

boundary angle and Poisson’s ratio are studied, where a model of inhomogeneous material composed of

two grains having inclined boundary is adopted. Next, a new model of inhomogeneous material called

“modified constant stress model” is introduced, in which the deformation is constrained at the boundary

between two different materials. Especially, the effect of constraint of strain along the boundary inclined

to the direction of applied stress is discussed. The problem is also numerically analyzed with the elastic

finite element method and the two-dimensional model of inhomogeneous material having the inclined

boundary. The results of numerical calculation are compared with the analytical results adopting the

parameter representing deformation mode which is called “constraint ratio”.
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Thermal Strain of Thermally Cycled Alminum Alloy Composites

Naoya HAGIHARA* and Masakatsu SHIBATA**

Aluminum alloy composites reinforced with aluminum borate particles (ABp) were
thermally cycled between 293K and Tmax = 573K, 673K and 773K. Composites thermally
cycled at Tmax = 573K and 673K were contracted by 1,000 cycles, but after that expanded
with increasing the number of thermal cycling. Composites thermally cycled at Tmax =
773K uniformly expanded with increasing the number of thermal cycling. The thermal
strain on thermal cycling of composites reinforced with ABp is less than that of composites
reinforced with aluminum borate whiskers. The HR-TEM observation revealed that an
ABp was composed from super fine particles. The finite element method analysis assumed
the plastic deformation was caused in the composites heated from 273K to 573K.

Key words: aluminum alloy composites, aluminum borate particles, thermal strain,
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Fig. 5 The HR-TEM diffraction pattern from
the white area in Fig. 3.
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Research and Development of a Safety Drainpipe with Vortex Chamber free from the
Danger of getting caught in Pool Drain

- Analysis of the Dynamic Response of Suction Force caused by Change of Flow -

Hideki YOSHITOMI, Hidekazu TANAKA, Kazuhiro INOUE

In this study, a new drainpipe with vortex chamber was developed in order to free from the danger of getting
caught in drain of swimming pool. The new drainpipe can control the suction force with the working of vortex
flow. This paper deals with the dynamic response of suction force caused by the change of flow. At first, the
dynamic responses are experimentally investigated by using small size drainpipe. Then a technical method based
on the analogy between fluid-system and electric-circuit is described to predict the response of large drainpipe

for practical use.
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Development and Estimation for Robot Operation System
Using Human Gaze Information

Natsuki Yumoto, Yasuaki Hayashida and Hiroyuki Inoue

This paper proposes the eye-gaze input interface of a life support robot that is useful for improving the quality of life for the

elderly and handicapped persons. This interface is easier to use for the heavily crippled persons. In this paper, the robot

operation system including the proposed eye-gaze input interface is used to carry out the positioning task. The experimental

results prove that proposed eye-gaze input interface is effective robot operation device for the crippled persons.
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A Study on Responces of Premixed Flames of Hydrogen, Methane and Propane
having the same Adiabatic Flame Temperature to Flame Stretch

Akihiro HAYAKAWA and Jun HASHIMOTO

Recently, a development of the combustor having higher efficiency and being more clean has been required from
the viewpoint of environmental problems. In a development process of such a combustor, computer simulation is an
effective method for cost reduction. Large Eddy Simulation (LES) is one of the simulation technique of Fluid
Dynamics. In recent years, it is attracting a lot of attention in the reason which can reproduce unsteady phenomena.
When LES is applied to the flow field with combustion phenomena, it is necessary to give an appropriate combustion
model. The flamelet existing in a flow field is affected by hydrodynamic strain. Burning velocity of such stretched
flame changes from the value of laminar burning velocity by molecular and thermal diffusion effects. However, the
combustion model which can evaluate such an effect adequately is not suggested till now. In this study, a response of
burning velocity concerning flame stretch is examined by chemical kinetics computations. Especially, from a point of
view of engineering, investigations are performed for premixed flames of hydrogen, methane and propane having the
same adiabatic flame temperature. As a result, it is clarified that sensitivities to flame stretch of burning velocity can
be explained approximately with mixture properties and ratio of those. Furthermore, in some mixture conditions, it

becomes clear that the critical Lewis number play an important role in estimation of response.

Key Words : Premixed Combustion, Internal Combustion Engine, Adiabatic Flame Temperature,

Flame Stretch, Markstein Number, Lewis Number, Chemical Kinetics
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Table 1 Properties of Mixtures

T, ) Mole Fraction x ; [-] Sio Les | DyDy| pu/ps
K] [[-]] Fuel | O, No | [em/s]| [-] [ [
0.4 10.228 [ 0.285] 0.487 | 125.5] 0.420 | 3.791 | 6.711

Fuel

2000 ] 0.7 [ 0.225 ] 0.161 | 0.614 ] 117.8 ] 0.421 | 3.605 | 6.711
1.0 1 0.225 ] 0.112 ] 0.663 | 112.0 3.542| 6.711

0.4]0.183 ] 0.228 ] 0.589 | 51.6 ] 0.399 | 3.613 | 5.705
H, 1700 | 0.7 [ 0.181 ] 0.129 | 0.689 | 49.3 | 0.400 | 3.497 | 5.705

1.0 | 0.181 ] 0.090 | 0.729 | 49.9 - 3.454 | 5.705
0.4]0.154 ] 0.193 ] 0.653 | 22.1 ] 0.385 | 3.525 | 5.034

1500 | 0.7 [ 0.153 ] 0.110 | 0.737 | 21.1 | 0.385 | 3.438 | 5.034
1.0 ] 0.153 ] 0.076 | 0.771 | 21.6 - 3.406 | 5.034
0.4]0.079 |1 0.396 | 0.525 | 38.1 ] 0.856 | 1.184 | 6.711
2000 ] 0.7 [ 0.078 ] 0.223 | 0.699 | 30.6 | 0.857 | 1.138 | 6.712
1.0 | 0.078 ] 0.156 | 0.765 | 19.7 - 1.123 | 6.711
0.4]0.062 ] 0.308 ] 0.630 | 14.6 ] 0.862 | 1.148 | 5.705
CH, | 1700 ] 0.7 [ 0.061 | 0.174 | 0.765 | 11.8]0.862 | 1.118 | 5.705
1.0 | 0.061 ] 0.122'] 0.818 6.3 - 1.106 | 5.705
0.4 ] 0.051 ] 0.256 | 0.693 5.610.865| 1.129 | 5.034
1500 | 0.7 [ 0.051 | 0.145 | 0.804 4.6 0.865| 1.106 | 5.034
1.0 | 0.051 ] 0.101 | 0.848 1.7 - 1.097 | 5.034
0.4]0.032 ] 0.400 | 0.568 | 45.9 | 1.607 | 0.591 | 6.712
2000 ] 0.7 [ 0.032 ] 0.225 | 0.743 | 37.0 | 1.598 | 0.577 | 6.711
1.0 1 0.032]0.158 ] 0.810 | 25.7 - 0.573 | 6.711
0.4]0.025 ] 0.310 ] 0.666 | 19.7 | 1.622 | 0.582 | 5.706
C;Hg[ 1700 [ 0.7 ] 0.025]0.175 | 0.800 | 16.2 ] 1.614 | 0.572 | 5.704
1.0 | 0.024 ] 0.122 ] 0.853 9.8 - 0.569 | 5.705
0.4 ] 0.020 | 0.256 | 0.723 8.6 | 1.631 | 0.577 | 5.033
1500 | 0.7 [ 0.020 | 0.145 | 0.834 7.2 1.624 | 0.570 | 5.033
1.0 | 0.020 | 0.101 | 0.878 - - 0.567 | 5.033
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Performance Evaluations of SiC Power Device(2nd Report)

Tomoaki MAKINO™ and Satoshi NAGAI™

In recent years, next generation SiC(Silicon Carbide) power devices became to be in practical use. Last year, the

authors evaluated the switching losses in basic experimental circuit and proposed the most suitable applications of SiC-

SBD(Shottkey Barrier Diode). In this study, the authors evaluated SiC-SBD with IGBTSs in practical inverter circuit.

From the experimental results, switching losses of this inverter is lowered sufficiently over 100kHz frequency range.

Keywords : SiC-SBD, Switching Loss, IGBT, Power MOSFET, Resonant Inverter
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Table4 Measured Turn-off Losses of MOSFET

DC Voltage[V] DC Current[A] Switching Loss[J]
50 0.45 6.199x10”
100 0.85 2.341x10°
150 1.22 5.509x10°

Table5 Measured Turn-on Losses of SiC+IGBT

DC Voltage[V] DC Current[A] Switching Loss[J]
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Study for Increasing the Output Power of a Micro-Wind Generator

Hideaki Toya™ Yuji Tsukizawa™* Norimi Akashi™* *Toshifumi Yuji****

A wind power generator is one of the clean energy sources. Since the output power increases proportionally to the third

power of the wind velocity, a diffuser-type wind turbine has been known to increase the output power. Then, a study for

increasing the output power of a micro-wind generator was performed. It is shown that novel diffuser structure (a cylindrical

shroud) that can provide wind energy to blades effectively. The shroud was designed on the basis of an electronic computer

analysis as well as experiment. The generation test with a truck running at a speed of 40-60km/h proves that the generator

with shroud can provide higher output power than that without shroud. Based on the analysis, another diffuser structure (a

compound shroud) was designed to reduce cost to manufacture the cylindrical shroud. The generation test was done with a

test machine and preliminary result was reported.

Keywor ds: wind generator, diffuser-type wind turbine, shroud, blade
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Grip Force Control by means of the DC Servo Motor

Yoshinori YAMAMOTO* Masayuki KOBAYASHI**

In this paper, the control method to gripping by means of a robot hand that automatically

discriminates among rigid body, middle body and soft body is proposed.
Further, an anti-fall method due to slipping of gripping body is made a trial by using a slipping

sensor due to rotary encoder form to improve the reliability.
For a control of gripping behavior in this paper, the grip force control is enforced by means
of DC servo motor instead of the stepping motor by reason of which have a week gripping force and

a slow gripping behavior. Still more, gripping control program is constructed by means of Visual

Basic by reason of that express many data of gripping movement visually.

Key words: robot hand, gripping force, control, slipping sensor, DC servo motor
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Development of an Assistant System for Website Construction
and an Effect of Using Open Source Software

Tetsuya TABUCHI, Masumi SANO and Tadashi OKADA

In a rapid spread of using the Internet, we developed a system of assistance for Website construction by using

open source software. The open source software can use without charge and also its stability and security are no

less than commercial software. In this paper, we describe the mechanism of this system and consider advantages of

using open source software.
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A Data modeling for Production of Many Models in Small Quantities

Eiji Ohira and Koji Fujita

Recently, in order to compete with the productivity increase of developing countries, value added goods or services are

needed in Japan. Some companies intend to adopt production systems of many models in small quantities to meet

consumer request without a rise in production costs. But as these systems complicate inventory and parts management, the

management by human hands is difficult. This paper describes a data modeling which is a basic technology to realize the

management automatically.
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Study on a permutation problem of Blind Source Separation

Yoshihiro Sakai*

Substitution problem in blind signal isolating circuit was examined on the system in the echo
canceller that blind signal separation proposed in advance was pretreated. As FDSOS using
actual sound condition and voice sample the algorithm of the blind signal separation the basic
performance it evaluates. Next, the combination of the parameter that it arranges parameter
in the algorithm and relationship between the required condition variously and maximizes the
separating function by the experiment it investigates investigate.
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Fig.2 (2x2) convolutive blind source

separation problem

HH z1(n) & 2a(n) BTFROL S ITEX OIS,

81(n) + hi2(n) * s2(n) (5)
81(n) + haa(n) x s3(n) (6)

A (2) ICBIT 2B MAEB A REBE x(n) 13, T &
KEEEE 7 — U M| (STFT) 25ETHZ LIk Y,
REBIEBIC B BB AICERT 52 2 3 T& B,

x(w, m) &~ H(w)s(w, m) (7)

IZTmiETay oL yFy s ATHY, L
ROERDBLAZAOHEBLRT B1DICT > 2P
Y5, PIIBAVANIYDORETHE, ZHEF—¥
IOV TTFROHBEITS.

T—
Z ﬂTm+'r) —72nwr/T (8)

IZC w=1,....T'BLUEm = 0,...,(N -
T)/(BT) &L, w(r) ZIWBKTHY, B0 < B <)



I 3—F v ¥t 5 HESHEERIE O E B E

BF—FDA—NTy TRETHB, & ZHTHIK
175 Ro(w, k) 13, BEF—F oz VI — MR ERET
i, TROXNEBAOTHETE S,

M-1

B AmES I

2T o RFHLENEZRATFy THAL XTHDE. &
REITBNT, W(w) DIEABRETEEHT 5.
NAERIIEN S OFRMICERET S, TOBSS T
N XLRLAT BEHEE O —kititEk (FDSOS)

Re(w, k) = L waMk+m) (w, Mk+m) (9) FRE&HE, ZhiAVTERTEAMELREL ..

m=0

ZZTk=0,...,K-1Thsd RKO)IKKBNT, A—
N—=Toy s (MBOTay 7 O OBE kick
TERDEATINERE DI, REEBAEF - 51X

= [N+ T(8 - )]/(KAT) D&M Ty 7 12
T FA=NR=F9 LN eRET5, FHES
MENMIITHL W IFEICED, TROL Y22
HOBAITH OFEBERN AL ERIT- T, #E S NIFFHE
B 51(n) £5(n) 2T 2087 + V¥ 175%
"5,

Aﬁ(w: k) =

BREBICBT S K BofTH %8R L THALT S
W(w) ZRVETIEHLETH S,
—REV2EB OB EIIN (10) D 2 RIEHBN{L I
I W(w) 2L e D+4y el & B TIIBSE T %
2, UL, EEER2EBICOVTL, K Bot+s
ICREN 7= BSMIREIRRIC DV T SRS 2R ERABAML (10) 2 E
BTHIeMTES Y, ZREEH V(w=1,...,T)
W2V TOSMET 4 VF W(w) (Zhid k fHoEER
{CFBALERICHET ) 13, TROB/N_FeMRt
BWTBLZEMNTED ),

W(W)Rz (UJ, k)WH(w)s k= 1y AR

K
— . ,
W(w) = arg‘gvn(lg)kZ:l | V(w,k) | (11)
ZZT| - PEHZR/ NVATHY BEITROL B
DTH5,

V{w, k)
—diag[W (w)Ryx

= W (w)Ry(w, k)W (w)
(w, EYWH ()] (12)

Z T diag(") ¥, ITHIERONABERELHME L TE
HNERAITHTH S, K (11) ITHT 5 B/MRITE

BRET7ZVNIVILERANTALINS,
WD) = W)
3]
) sy {Z | V0w, k) 7} (13)

X Tw=1,...,.TTHB. XS 2BHIc, TR
DATF & TH A X e N5,
«

w) = - 14
M) = S TR P (4

K (10)

5 RERGESLUNMERE

B4 2B ERG TRIROFEIRFICH VT FDSOS
FLVIYXLEEBL . EBERITBNT, F—¥
R ADEEF Y INVERANW, FAYVFNVOFHE
F-F3 16kHz > TN THEMN, BBRTH WS-
OIZ 8kHz ICMBI& L7z, {5 s1(n) & sp(n) i3, &1
WWYRMLEEIIIC, BREBLERE ) BLUBY
BE (m) Kk THENAXETH S,

Table 1  Speech samples
n) Ah I s2(n) NS ]
f15 m33
f14 ml0
fi4 ml3
f17 m08

HEF -3, 51.2 DEFTH S, T2bb, 8kHz
Fr 7V L= MIBWT N = 409600 % > 7V
THd, IOF—FR-RBT2LToXE, BL
BEMBICRD & O ITHEIRIERILEh TV 5,

BHEF ¥ RV [hy1(n), hoo(n)] BEUOREF % 3
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Fig.3 Room configuration where the actual

impulse response were measured
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Case Studies of Project Support for a Regional Society

Yozo TAKIZAWA, Tadashi OKADA and Eiji OHIRA

Authors describe in this article about case studies to support for local organizations by the college of

technology. They report the examples with their studies and discuss the possibility to apply results of the

examples to other similar projects. Facts that seem to be required by local societies and college members are

derived from the examples, analyzed to know the role of them for the projects. Authors classify the projects

under several types of support and the awareness of supporting objects is key points for successful projects.

Also it is discussed to study for other types of project of colleges of technology.

Key words: project support, local organizations, case studies, project classifying, supporting object
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On the Aspects of Fermion Matrix in Lattice QCD at Finite Density

Yuji SASAI Atsushi NAKAMURA and Tetsuya TAKAISHI

Once the quark chemical potential u is introduced in Lattice QCD at finite density, the fermion deter-
minant det A(u) appeared in the path integral measure becomes complex. In order to investigate the phase
effect of SU(3) lattice QCD, we calculated the fluctuation of the phase of det A(u) on a 8% x 4 lattice at
pa = 0.1, 0.2 and 0.25, as functions of 8 = 2Nc/g2 from 5.20 to 5.40, where a is the lattice spacing. Then
we calculated the chiral condensate and Polyakov line in the phase qucneched and reweighted cases. There
is little difference between these two cases in these range of pa. To examine phase effects more, we study
the range of pa = 0.0 ~ 1.4. We confirmed that the conjugate gradient calculation is possible in the higher
density region though it was difficult in the intermediate density region (approximately pa = 0.3 ~ 1.0).
We calculated the the chiral condensate, Polyakov line, quark number density and the phase effect as
functions of the pa at 8 = 5.30. We also investigated eigenvalue distributions of the fermion Matrix.

Key words: Lattice gauge theory, Phase effect, Fermion Matrix

1. Introduction
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L=y a UBIERIThR D Kok TE . &
FRIGEE « AIRBERTIX, 74 —2 « IN—F T
A<t E N R M EDOHEBEZH~SZ LI2LY,
HE - BCERE 7 £ O R E OE ORRFEOW]
HFHIZOWTORERESGD Z LRI TN D.
F7-, EBi L2 LTI BNL ® RHIC ®° CERN o SPS
IZ R DEA T UEREERN D 5.

AIREEIZBNTE, NY A HIRERT vy b
NEASND. AREEICBO TR EEE LT
%, Nakamura |Z X % Two-color QCD 236V, Zil
IAIREEIZRBIT 5 SUQ) #+ QCD Th 5. HIR
BRI S SU3) #1 QCD TiE, 7= /vIA v
THABEFE L > TLEY, HollERREAEL
VBN B RN~ DERTERT HEE OE
YT ENMERTE72< 7%, Fodor & Kac lE
BE T #0 oA RT v Y v # 0 I2BTS
QCD #~v /T RT A —HEHFERIBEICLVIEL
722 n=0% pu#0I2BF% 2 O0DRIENRA——
Ty T LTWDEE, ZOHETY E<HETS. X
D BWA— =T o I = o TFREE -
Sal—varickvEeons?d. 2T, fifiz =
IR E RN b DO Th D, 65T, (T, p)

RIUTEHEFFE R ER
FRE R
URBEE R

INT A=W THRAHOFE b X O 2 5[~
HIENEETHHEEZLND. £, AREEIC
BT, ZOMHEEHWCHEA OYBEEZFHET 5 2
ERMETHD.
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2. Formulation
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nu(z) =1(p=1), (-=1)"* (p=2)
(=1)"Fe2 (u=3), (=1)"F=2F (u=4) (4)
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3. Numerical Investigation
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Figure 2. Phase quench and reweighted chiral con-
densates (1)) for pa = 0.1, 0.2 and 0.25, as func-
tions of G
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Adsorption of Water, Nitrogen and Argon on Graphite treated with H2Oo.

Kazuhisa Miura*and Hiroshi Yanazawa**

Natural graphite pretreated in H202 aq.soln. was measured volumetrically for its adsorption isotherms of H20,
Nz and Ar and its gas contents of both H2O and CO:z as well. The graphite thus pretreated was further

pyrolyzed at 1000°C and measured in the same way. The anomalies appeared in the adsorption isotherms were

investigated comprehensively on the basis of the gas contents and the porosity estimated from the isotherms. It

was eventually found that the H20: oxidation diminished roughness in prism plane of the graphite to

considerably reduce its surface area; the pyrolysis after the oxidation raised the surface area nearly to a level of

the original graphite before the oxidation. Such an increase in the surface area is conjectured due to cleavage of

the graphite.

Key words: natural graphite, treatment in H2Oz solution, H20 adsorption, N2 adsorption, Ar adsorption, porosity,

surface functional groups
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Stability of water droplets floating on water surface

Makoto SATO

Collapse of water droplets floating on water surface and anti-bubbles is analyzed with a high speed video camera.

Stability of the air film suspending the water droplet from water surface is discussed with a concept of surface energy.

A micro hole in the air film will shrink and vanish spontaneously if the diameter of the hole is less than the film

thickness, and the energy barrier of the bubble collapse is a function of square of film thickness. The air film that

suspends the water droplet may be unexpectedly stable.
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Fig. 2 A floating water droplet wrapped with oil
film.
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Fig. 3 Cross sectional structure of the floating
water droplet wrapped with oil film.
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Back light

High speed camera

Water vessel

Fig. 4 Set-up for taking a high-speed video movie.
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Fig. 5 Series of video frame of the collapse of water droplet wrapped with oil film (frame rate: 10ms)
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Fig. 7 Series of video frame of anti-bubble collapse (flame rate: 2ms)
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Fig. 8 Volume dependence of the life time of water
droplets.
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Fig. 9 Stability of the air film.
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The System and Contents of Electronic and Information Circuits Class
in Department of Electrical and Electronic Engineering

Kenji MAEHARA

This paper reports the system and contents of digital circuits or electronic and information circuits class in department of

electrical and electronic engineering. The class of digital circuits starts from a part of "Basic Electrical Controls" course at the second

grade. Then, logic design and micro computer scheme are educated in "Electronic and Information Circuits" course at the third grade.

Furthermore, controls with PIC, logic circuit design with HDL, or scheme of computer and OS are studied in some of elective

required subjects at the fourth grade. These lectures and engineering experiments are complementary workable in understanding of

digital circuits or electronic and information circuits.
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Trials of the department of Electrical & Electronic Engineering
for securing applicants to the Tsuyama National College of Technology

Hideyuki YAGI, Kunio ITO, Jiro SHIMONISHI, Shigeru TANABE, Tadao UETSUKI
Kanji HARADA, Shigeyuki NAKAMURA and Satoshi NAGAI

In the Department of the Electric and Electronics Engineering (DEEE) at Tsuyama National College of Technology

(TNCT), it has the very important problems with regard to securing applicants for admission. For the settlement of the

issues, the following efforts have been made: 1) the outside catering lecture for junior high school students, 2) the visitation

to junior high school together with the advanced engineering students of TNCT, 3) the presentation of the department merits

at the open campus and 4) opening the attractive homepage of the DEEE to the public. In this paper, the details about the

above trials are reported and those effects are discussed.

Key Words : Securement of applicants, Outside catering lecture, Visitation to junior high school, Open campus, Homepage
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A Study on an Application of a Gradient of Temperature
to a Simulation of Grain Growth

Atsushi ONISHI" and Hiroaki OSHIGE"

For the purpose of schooling and technical training, it is helpful to visualize a phenomenon of grain growth. And many

persons concerned pay attention to Monte Carlo simulation of grain growth, that is a simple but reasonable simulation

method. Authors had developed the simulation system, which calculated a phenomenon of grain growth in parallel. In this

article, we report a result of our survey of a way to apply a gradient of temperature to this system. As a result of the

survey, we found the method that decided the probability of boundary of a crystal moving depending on temperature. We

verified validity of this method by using results of simulation. And through trials of simulation, we got to know that

simulation considering a gradient of temperature was faster than simulation in an isothermal situation.

key words: Monte Carlo simulation, grain growth, temperature
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Fig.4 labeling a new label.
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Tablel parameters of trials.

Specific heat (C) 0.5J/g-°C
Thermal conductivity (4 ) | 16.3J/m=s+°C
Density (,0) 7.93g/cm®
Activation energy (Q) 1500kdJ/mol
Melting point ( 7max) 1480°C
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Measuring the wavelength of light with a metal ruler

Makoto SATO

An surprisingly easy method of measuring the wavelength of light based on diffraction from the indentations of a metal
ruler, that has been reported in an article of the OSA magazine, is discussed with results and error estimation. This method

is suitable for a student experiment in optics.
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Fig. 2 Geometry of the diffraction pattern from the
indentations of the ruler. Lower diagram illustrates
of the optical path difference.
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Fig. 3 Diagram of the experimental setup.
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He-Ne Laser
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Fig. 4 Set-up of the He-Ne laser and the steel
ruler.

Fig. 5 Screen (steel measure) and the diffraction
pattern of the light.
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Fig. 6 Reading the position of diffraction pattern.
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10000 - 0=1.75 deg ]

A1=632.6+£0.8 nm
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Fig. 7 The wavelength obtained from series of the diffraction spots data.
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Fig. 8 A result obtained with the incorrect set-up
where the level of laser light is a bit tilted (-3cm
for Sm).
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Fig. 9 Geometry of the diffraction pattern when the
screen or the laser light is tilted
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A Study on microcomputer teaching using PIC for control

Mitsunori NAKAO*

The Z80 microcomputer has been used for microcomputer teaching. The PIC microcomputer using a
breadboard is low price, and highly efficient as compared with the Z80 microcomputer. This paper describes
a result of research concerning an improvement by having altered into the PIC microcomputer from the Z80
microcomputer as teaching materials. Based on this research, since students could bring the PIC
microcomputer another room, home and so on, they became possible learning still more deeply.

Key word - PIC, Student Experiment, Microcomputer
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#HE Delayed Fracture Properties of Aluminum
Bearing Ultra High Strength Low Alloy TRIP-aided
Steels

#E#&E% OTomohiko HOJO, Koh-ichi SUGIMOTO,

Youichi MUKAI and Shushi IKEDA

ML Proceedings of The 3rd International
Conference on Advanced Structural Steels
pp. 916-921

HRREAB 200648H22-24H
S

The hydrogen absorption behavior and delayed
fracture properties of aluminum bearing ultra
high-strength low alloy TRIP-aided steels with bainitic
ferrite matrix, “TBF steel”, were investigated. When
aluminum of 0.2-1.0 mass% was added, delayed fracture
strength of the TBF steels was significantly increased.
This was caused by the existence of refined and
stabilized interlath retained austenite films which
trapped most of charged hydrogen, as well as lath
boundary and on highly distributed dislocations in the
matrix. Furthermore, it was expected that these retained
austenite films play a role of lowering the local stress
concentration by plastic relaxation due to the strain
induced transformation of retained austenite, not the
stress-induced transformation on loading.
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#HE Case study on combination of fluorescent
materials for white LED to obtain high color
rendering indexes

Z%% Shunsuke Nayama and Kunio Itoh

FRFEAE  Journal of Light & Visual Environment

Vol. 30, No.1 pp. 39-42

FITEARB 200644 A 1H

M=

We realized the white LED whose average Color

Rendering Index is as high as 94.2 by applying the

commercial Red, Yellow, Green and Blue phosphors to

near ultraviolet-LED. So far as we know, this value is
the highest ever attained in white LED around the color
temperature of 5500K. In order to realize the good

Ra(average CRI), we made a CRI simulator and

simulated the spectrum distribution of white LED with

good Ra. The spectrum distribution obtained by this
simulator was proved to be very useful as a landmark for
realizing a prototype white LED with good Ra.
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EMEEELED 2R LTS, BEXEREESES
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#H Study on Combination of Fluorecsent Materials
for White LED to obtain High Color Rendering
Indexes

#EES OSaburo Mitsuyoshi and Kunio Itoh

FEA%E 2005 Kosen Convention  LE.E. Japan

Record pp.37-38
FRREABD 200643 A 10 A
M=
The purpose of this study is to advance color
rendering indexes of white LED by using UV-LED and
commercial Red, Green, Blue and Yellow phosphors.
The target value is Ra=95 for the color temperatures
5000~6500K, which are based on AAA CRI evaluation
of fluorescent lamp. First, the CRI was calculated by
using the simulator which we developed. The simulation
result showed that Ra=96.1 was possible by using the
commercially available phosphors.As a result, we got the
highest value of Ra=95.2 with the chromatic value of

(x,y)=(0.31,0.34)(6250K). The spectra shape of

experimental result and simulation result were almost the

same.
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#H Study on Characteristics of Electrode-less Lamp
#EE4S4 OSatoshi Nimata Tadao Uetsuki
FEA%E  Light Source Workshop Ehime University,

Wonkwang University

HKREHA 13th  September 2005
M=

It is considered important to grasp the relationship of
The characteristics of the electrode-less lamp's plasma,
namely the induced coupling plasma, to the operating
frequency. This paper reports the relationship of the
plasma characteristics of two electrode-less lamp to the
operating frequency as the followings. (1) Ignition at 150
kHz is harder than at 13.56 Mhz. (2) Electron
temperature (Te) at 150 kHz is lower than at 13.56 MHz.
(3) Electron density distribution (Ne) of the 150 kHz
plasma is different from that of 13.56 MHz. (4) Ne

measured at the one point of the electrode-less lamp

— 139 —



Al m E Rl 2

operated seems not vary if the operating frequency
changes. (5) Efficacy (illumination per wattage) at 150
kHz seems lower than at 13.56 MHz

®E8H The Investigation of the CCFL's cathode fall
voltage characteristics

#EES OVYuyji Takeda, Ryota Kitamoto, Tadao
Uetsuki, Osamu Fukumasa

FEA%E  Light Source Workshop Ehime University,
Wonkwang University

H*KREHA 13th September 2005

M=

The cathode fall voltage (Vc) of a Cold Cathode

Fluorescent Lamp(CCFL) was measured by our invented

measurement method. Then the relevance of the Ve

measurement method was investigated by observing the

negative glow appearance. As a result, it is recognized

that the area of negative glow covers the electrode

surface is varied with the electrode materials even if

same lamp current, and that the variation of the negative

glow area on the electrode affects the fluctuation of the

Vc when the lamp current is changed.

#h RN EERICET 5%
FEES OMAMER, ZXEHE
FREF F 20 EDLEMNE & T OISHES,
(RIS, IS ESE)

FREAB 200549 H 12 A
M=

Almost fifteen years have been passed since the
electrode-less lamp was put on the market. Some kinds
of the electrode-less lamps have been developed from
some companies. The trends in the development are to
get the higher lumen output and to operate this lamp at
lower frequency. In this situation it is considered very
important to grasp the relationship of the characteristics
of the electrode-less lamp's plasma to the operating
frequency. This paper reports on the difference of the
plasma characteristics of two electrode-less lamps,
which are operated at 13.56MHz and at 150kHz.
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T HERMENSEROFRAIER ST 5GE
ERESERD. LED ONHNIFMERERREICEL - T
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B LED IR O FEm A ERRE N D2 5B
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& B A STUDY ON THE RELATIONSHIP
BETWEEN ELECTRODE MATERIALS
AND CHARACTERISTICS OF CCFL'S
NEGATIVE GLOW PLASMA
#@EES® OTadao Uetsuki and Ryota Kitamoto
Tsuyama Nat. Coll. of Tech., 624-1
Tsuyam, Okayama Jpn
Yuji Takeda
Harison Toshiba Lighting Corp.,5-2-1,Asahimachi
Imabari,
Ehime, Jpn
Osamu Fukumasa
Yamaguchi Univ., 2-16-1 Tokiwadai, Ube, Yamaguchi,
Jpn
EEELE  ICOPS 2006, Traverscity, USA
RREARB 4th-8th June, 2006
S
CCFLs (Cold Cathode Fluorescent Lamps) generally
used for the backlight of the LC-TV and the note-PC are
always expected the improvement of the electrode to
make more lamp current flow for getting higher
luminance. To improve the electrode to get the higher
luminance, it is very important to grasp the electron
emission ability of the cathode. Authors have considered
that the electron emission ability determined by the
nature of the material could be evaluated by the cathode
fall voltage (CFV), and that CFV has the intimate
relationship to the performance of negative glow's
(NG's) plasma. 2 kinds of electrode materials, namely Ni
and Mo, were used for this research. Though the
common eclectrode of CCFL is hollow cathode, the
electrode used here were in
the shape of the plate, whish had a length of 5.2mm, a
width of 1.7mm and a thickness of 0.1mm. This is
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because it is necessary to observe the NG's plasma for
grasping the basic relationship between CFV and the
performance of NG's plasma. The lamp diameter was
4mm and had Ne (8kPa) and Hg vapor. First, the
relationship between a state of NG's plasma and
discharge current was observed for each kind of
electrode materials. The area of NG's plasma increased
to whole area of the electrode as the discharge current
increased. However the way to increase depended on the
electrode materials. Secondly, the relationship of the
CFV to the discharge current was measured. The method
to measure the CFV was developed by improving the
method for measuring the CFV of the fluorescent lampl.
The CFV of Ni was higher than that of Mo. The ways of
the change of the CFVs were similar in the following
respect. That is to say, CFVs were constant until some
discharge current, then increased as the discharge current
increased. While, the increasing rates of CFV's were
different from each other. Authors consider that the
difference of gamma-coefficient causes the difference of
CFV's increasing rate.

1. T. Uetsuki and YuyaTerao, "Study on the
relationship of the emission performance of the
fluorescent lamp to the lighting time", 5th Lux Pacifica,
July 24-26, 2005, pp.29-32.
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# B Failure Forecast Diagnosis of Wind Turbine
using Shock Sensor.

#EE#&ES OT. Yuji, T. Hamada, T. Bouno and
H.Toya

FRHAE 2005 Korea-Japan Joint Symposium on
Electrical Discharge and High Voltage
Engineering (Hanyang University, Ansan
Korea) pp.284-287.
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S

Development of a fault diagnosis system for wind
turbines is necessary, the system of wind-generated
power has contributed to become outdated. There have
been many cases of damages to the blades of wind
turbines and to the internal areas of the generator due to
flying objects and lightning. Using a small wind turbine,
we researched electric or mechanical signals that go off
when the blade or the inside of the generator becomes
damaged. We searched for indicator that would trigger
the fault diagnosis to start with a shock sensor, from
which there was a prominent change in the signal output
on damaging a 40mm area of the blade. A wave analysis
of the output signal was also conducted by Fast Fourier
Transform (FFT) analysis and similar results were
obtained.

BE HEIRECLDZTVA LV HBORR
— R IT DCPS A FHW T Bb B3 & 1%
D —
EEER ORZEHW
PofE FARELEEHT V) T4 —T A, p.49
HREAB 20064E7TH21H
BE
REMBIIT VA VRERNDEERT H EERFE
BETHDIN, AT VAV HEEZIT O 202X
MRT —~ORBENEETHD. AR TIE, HilEsE
EOBAEND THEHREOHMBEETR L i L)
T~ DIEEEFIREZIT, DT A VHF
ERBIFERICOVWTIRA -, HAMREOHIE - £
i &\ D BFFE T —~ TR A B RACERR T 2 &N
T&E5DT, THVAVHBICEL TWD EEZX O
%.

BE ZFEWERICBITLTIVA VHEORL

— AR R 2E O B B R LR O FE i —
BEES OBRZESFMW, EAM#
FRBE VR ISEEE T & S B S K

BHEWRES pp. 109-112

FREAB 20064E8H24H
BZ=

JABEEDERTHT WA VBT H -DITIX
PBLOAEMZ B D AN IRENVETH S . RKig T,
(R AR EOBM S & FEi) LWH T —~
DREEPFFIZ L VRALTZT A VEHFIZHOWNTIEAR
7o, THA CREN OFEREFMMIX, FEO B FEE
EHBIC K DM G ST 7. [T A DR,
HEifomEISHE) < TAlE7 ) (2B 2 3F-I%

— 142 —



KA T T B TR R

gL BV, ZOMOERIZOWTIIRAT,
Brio TREAR D), TRIEEREREN) , Tala=/
—3 a3 YRR BEWVEHMECTH 7. T DX D ek

BT —~ITFEDBREOICBMEL Z LN TE5HDT,

TDANETHLINT VA VRRADOBERKICHE L T
LT ENThoT.

(Fr#F)
REE LD E
HEES REHH

HEEEAR 20064E2H20H
HEEES  H5FE2006-041911
BME

AL, BRO M LR OB L XN TWD
BT CMUE A L 7-358 10 o Y A3 LUE 4 R L E E)
AOICPE 23 2 B2 AT 2B 21T 5.
PR DR FB & U CIX BB 05T CRRE 3 5 F 2
WSS o CHUE L A L, 55 LB Rl
DS CHEEL & EE S & CHUEER ICHERE 2179
Z O R AN

(LA &

(FRHEFER)
B HBFAEERBE L —IEERAR AR Y PR
7T LB D %R
EEEA OWMHER, ILAH
FRAE G B BhHIE TS E S L H X EH
] 1) AF 22 2 S R 1T 4 B SR G U G U 4R
p. 1
HKREAA
i
B MEEZ Ry MATOE L 5E, 16O &K
BERa Ry NTEEE2THhE2 L0 LEERHFY
meve Ry NEEREHER L CTEEXL2HE L
LU THEES R TR DOLNEERDHDH. s
AW CIH2BEDT —baRy NMZEDHLDD%
JELEEEZER L. &b, BUEMMEZITH =
LRV BEHEAGIET 52 LT — A5
AWMEBRBCE  BEXIBELNCTH N T,
T, 77 UAHEE RO 2R EE D HlE A 3R
N -

2006%E2 A 11H

(BlhE=—]

(Fi 30)
BE HMERKRKEFRARRICK T HCFRPOBYLEE

AT AE
ZES HUE—, NEEMER, L EEE
FRBFE RFBMEFEFE pp. 232-237
FRITERB 200549H1H
i

HIER R REICFZEAT 2 FHEEIL, KKOBEE
Ma7e SIC L DEE CWENMBGREICREIND. =
DZETIMBDHENEANES T2, WEREILRSE
WA k7= A F >~ 27 (CFRP) BLDOBH#E EE T
Boivs. ZOCFRPIE, BREAREICBITIET=
Z VB RSP OBER S e S KV B kL, KM
D&IBT 5. EEOFZEAREIZEIT HCFRPOERL
BEEICHOWTE, BEX TESZRARNEL T
IRno iz,

AFRX T, FFROFHEZRFHO—DDOE LTS
728, CFRPOER{LIBFER D i EINEGABRE & EBE D
HIER KRB 22 AME & & el L, CFRPOEIEFR{L K
FERZRE L.

fEE NIEMEFRFAS CHNEL S AU 7= CFRP O B 3 & 24
fsR

EE&54E HLE—

FREFE RIEMEIFES

FITERAB 20054E9H 1 H

BE

IR FEMHETRIL 7 Z A F >~ 7 (CFRP) 72 E DM ELD
— & IEEFHNTIE L, FENNENE 2 20 ds X O
WENZHR LG E, MENEICIIRE RiEEZE L
BUSINRET D, ZOBISHBMEIOHFRIE %
B2 T-%E, MEHIEINS. ZOBUSHIE, #
BE OB RO R R 1250 < {KTF T 5. CFRPOHME
ROBIFIERITIEEE LRI, SRR RIER S D
BRI Il X D BB LT 5.

AR TIE, ANEMET S THEL L 72 CFRP D jf %
FROBMEIRFEORERFRE N BEERIKFET 5
HLOE LT, TNOLMEOBEEREREZTHIL.
ZOFRMEIZFAME & —&% L, FHEICE D REEE
FHAUZ 31T A CFRP D B 32 & ZAREZ AR 32 0D T 3 FT BE
ThbrZ LEHALNZLT.

pp. 238—242

GEEFER)
#EHE Lessons Learned from the Recovered Heatshield
of the USERS REV Capsule
EEEA OTetsuya YAMADA, Seiji MATSUDA,
Keiichi OKUYAMA, Nobuyuki ISHI
FEHE 2005 International Astronautical Congress
RRFEAB 20054107 15H-21H
M=

— 143 —



Al m E Rl 2

AT\ FFEBRS 2 5 2 (USERS) (B EE
MEHLEERR 2 P2 B E LIZFHEE Y 2T AT,
BB EHSEM & 522 ABEREM2> & AR S 415 . REM
X, FOENIL U TR L sisER R O KATH2E
ANETH Y, ZOREMBIFICH 7= 1 > O F TR
NEELT.

AFEIE I, REMBA RS L OEITRRRE & fRI C X D %E
FiE, T v—va VTR, s 2 L ERER
Fik, BERGFFE GUSHHIERE) |, 808 L2
B TR S 2R L, MR AKEBREAZICH
BN o T2 BEEB RN O K Fa T A D A T1 = X I
BT 2 TR ORI OV T H G L7z,

BBEH KRXEHEZEAD T LILOEELEY 2T L
BEEA BlL=E—
ERE4E FHILFEEI I —
FREAB 20054£10H20H
BE

T A=y % MV REODEFRZ AT, [T
Ru ) R EOMEERIRO D TN X A T OFEHEER
B KE B LA ST 5 ZE I INBIRE DE W,
BRCH T 'NT A TOZEIIMBERENFH LN &%
A L 7=,

ZDHTBNE AT OETIMEBERE I, R
TREBIEET L EETE RN, 2ok, 17
L DB R FHI AT FIE CEME LIRFE S S
RIS, FEAT T 1RO M 3 3B TR
K5/, ZORT Ky 7 AREE i iR X,

7 LN EEERS

A IZBREF 2D T NITHOWTEAT 5 & 3z,

TEMEAA X EER OGRS v g U EARE
L7=.

(FF3F)

BB JERAERT =7V 7 OBIRTI SIS

FEAE HL=E=—

HEFES P3776020

Z4%H 200643 H 3 H

B
RKEAHFZEHECTRAT 507 v NOLwRTIZH D
72TV ONKREIX, ERSTOESE L WEE

Ma72 EIC X D BANRZEIIMBERE RS NLD. 20O

M D r >y NNRAZES T2, 727U v
TIIXMHEVE L HCFRPZ E R & 5.
ZDOCFRPONMANCIE, 7 =7 U v 7 DIRE A L

— LT NI EEMEOEREERPEEINS.

R TIZI T HCFRP & & BB RO BIZREII R X <

BB 720, ZORE TIIREREBYUSTINEET S
ERTHEIND.

485

(2006)

ARFET, FUHEIC@BMRL & 2 R T B
ALY — FRELS 2 LT, RERBUSHOHE
AP SEMICET2 b0 TH 5.

BB BAERAERT =7V 7 OBRE R
F¥BAE BILE—

¥%ErES  P3776021

HERERAB 20064E3H3H

i

MHEMER(L A BRI E LT, vy b7 =71 v
THNFRMEIZIX, CFRPAR EnEEFIND. T OCFRPIE
BT HIVEER TR OSBRSS, MR
FEVBLL, %BIBTDH. ZoLtx, 72TV S
FEITIX, CFRPOFLICZ L W FA LA AR, Wk
INDRIR ENFRTELCWD. 72T ) S HBAEEL,
BEBE LGS, 2D T ASCEDERIZMHE L,
HREICREAEZRESEDIANLD .

AFAY, ZOREERAEZTD, ZEIMER
MRENT =27V > 7 eiEEl OCFRPO R E 2R % K
<L, i oOEE TR kA 2 iz kb,
CFRP7» B F AT % T AR O & 2 il 9~ 2 Bk 12 B
THLDOTHD.

BE BERAKT=TV T, RORXT7 =TV 7
D HE Ik

¥AE HLE—

YEFES  P379849

ZHERAB  20064E4H 28H

BE

HERE EELE I OEIEN - EOE R, vy b
BEOEI RN THD. vy NEEBOKREIL, &
iR ElCch 5. HEEEOREREELZ, vr
v N ORARR AL, S HIIIEa A N EFERT
5.

AR, HEOKREL, KX MeoEET%
72, vy b7 =TT LGRS L IR
SN REEREGICET A O TH S, Fi,
AFEBA T, Z O/ RO NERE N EEkRS
DHFRNBEFFAZHERFTE 5 L9, KERRIENR
WIEME & 725 &5 1T R O & & §ilE 3 2 B
0, MBAE ST D 2 & THRAE LB DR iR
T AR X BB EE 2 0] 3 2 Hiff B4 5 b o
TbLdH 5.

BB KBEMm S NLORBEEER AN TESE
FBAE HBLE—
%ErES  P3768474

— 144 —



KA T T B TR R

EHREAA
BE

2 < ORABEEOERIL, KEEMEZHOCIED
NTW5. ZOXRBEMIT S RIS b, i@
ZDO/X RIVITHEIRB 2o T- RESThHD. B
NI R OSE, EABEN/ NI WD, KEE!
IRV HERERLDETHZ ENTER.
AFEBIL, KB S R O/NEYEC/HE O 72
ZWREALOE LT D70, KB/ RVICFEL O
o EEEL, BEONRKERD LS KEERN
RvomE ZHIET 25 IFICET 250 TH 5.

200642 H 10H

R HORAETEROEE

HE HILE—
¥%ErES  P3828072
Z43B  20064E7H 14H
BE

HER A BB 5 KBRS AR—A T v ML &
OFHEIL, BEOMESCH X ZH1ET 5729, N,
HADES, KFEEEBEFEICLDIEFERIED T FILF
—REEFHAL WS, ZhbHHEERI IV
Ko7t oT, B/VERICIIERETE DS
H O TRV,

AL, NTF 7 4 DK D R HEHKIE TR
TOWEEBEEMEL, BELZHAZITFRL, &
TEITEN L CTHEEOMECLRS % HIEH T 2 50
WET2LDOTHDH. ZOHEEEEIIER T 5L
DD/ hS Wb OO, HEkBg LR L TIEF I/
HETh DD, B/AEEICEL TV,

[ #47]
(Fi 3C)
& H Autonomous Role Assignment in a

Homogeneous Multi-Robot System
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pp. 596-604
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This paper describes an approach for controlling an
Autonomous homogeneous multi-robot system. An
extremely important topic for this type of system is the
design of an on-line autonomous behavior acquisition
mechanism that is capable of developing cooperative
roles as well as assigning them to a robot appropriately
in a noisy embedded environment. Our approach applies
reinforcement learning that

adopts the Bayesian

discrimination method for segmenting continuous state
and action spaces simultaneously. In addition, a neural
network is provided for predicting the average of the
other robots' postures at the next time step in order to
stabilize the learning environment. The proposed method
is validated through computer simulations as well as our
hand-made multi-robot system.

# B A homogeneous mobile robot team that is
fault-tolerant
ZE & A Toshiyuki Yasuda, Kazuhiro Ohkura, and
Kanji Ueda
FREAE  Advanced Engineering Informatics
pp. 301-311

RATER 2006427 A
M=

This paper introduces a design methodology of a
fault-tolerant autonomous multi-robot system (MRS). An
important fundamental topic for this type of system is
the design of an on-line autonomous behavior
acquisition mechanism that is capable of developing
cooperative roles as well as assigning them to a robot
appropriately in an embedded environment. Our
approach is to apply reinforcement learning that adopts
the Bayesian discrimination method for segmenting
continuous state and action space simultaneously. In
addition, a neural network is provided for predicting the
average of the other robots’ postures at the next time step
in order to stabilize the learning environment. Computer
simulations are conducted to illustrate the fault-tolerance
of our MRS against a system change that occurs after the

MRS achieves stable behavior.
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We have been developing a new reinforcement
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learning called BRL. BRL has
not only learns in the learning space but also

a unique feature that it
changes
the segmentation of the learning space simultaneously.
In this
space based on parameters

paper, a new function for segmenting its action
of acquired rules is adopted
to BRL in order to accelerate learning. We verify the
performance of the proposed approach through computer

simulations and physical experiments.
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#H Development of the basic structure for an
exoskeleton cyborg system
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The human internal skeleton is referred to as an

endoskeleton, while oyster shells and the cuticles of

lobsters and crabs are referred to as exoskeletons. A
great deal of research has been conducted in an attempt
to combine these endoskeletons and exoskeletons.
However , there are hardly any instances of research
being undertaken to create a cyborg by combining
endoskeletons and  exoskeletons. The human
endoskeleton consists of three kinematic pairs that are
joined together with a maximum of three degrees of
kinematic freedom. These are :

1. A turning pair on a lateral-bending axis

2. A turning pair on a longitudinal-bending axis

3. A turning pair on the central axis of a skeleton
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#H EFL Portfolios and Autonomy: a Symbiosis for
the College EFL Course

EEE® Eric Rambo
FLH%  JACET 44" Annual Convention
HRERAB September 9, 2005
M=

This presentation demonstrated the use of an “EFL
Portfolio” for large college English classes in Japan
(EFL=English as a Foreign Language). The portfolio
contains assessment forms and other organizational tools
that help manage day to day coursework. For example,
each time students have a discussion, they fill in the
“Discussion Evaluation” form in the portfolio. Likewise,
when they give a presentation, they fill in a “Presentation
Self-Evaluation” form. Periodically during the course the
instructor collects and reads the portfolios, and at the end
of the course assigns the portfolio a grade.
This approach encourages students to think about their
learning process and complete their work. Moreover, it
allows the instructor to see a broad range of work from
each student and provide individualized instruction. This
portfolio approach is effective in achieving specific
course goals.

#8HE The Effect of a Speech Contest on Student
Motivation

#EEA  Eric Rambo
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