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A report of the visiting lecture

for inducing the interest to mathematics

Yosuke Ohnuki'*
1: Dept. of General Education

When | have visiting lectures in elementary and junior high schools, | have to give the lecture
which contains the background of expansive contents. Moreover, it should lead to the motivation to
study of subsequent mathematics. However, the suitable theme selection of a visiting lecture is
difficult, because a student’s degree of comprehension differs. In this paper, in order to have the
help of the theme selection of a visiting lecture, | report on the visiting lecture to the neighboring
junior high school by last year.
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(Original Article)

A Study on the Failure of Japanese-style Bow

Masahiro Suetsugu ™, Masatoshi Tsuji>, Tomoyuki Tanigawa®, Koichiro Nambu' and Masami Nishioka®*

1:Dept. of Mechanical Engineering
2: Professor Emeritus, Dept. of Mechanical Engineering
3:Education and Research Support Team
4:Dept. of General Education

A traditional Japanese-style bow consists of wood and bamboo. On the other hand, a
modern Japanese-style bow consists of wood and carbon fiber, and it is widely used for
beginners and intermediate archers. These materials, wood and carbon fiber, are glued
together with an adhesive, and they occasionally come off, through utilization over a long
period of years. In this study, shear stress arising at the interface between wood and carbon
fiber was evaluated by the experimental and the numerical procedures. As a result, it was
shown that the maximum shear sliding stress t© max= 1.2MPa~1.4MPa was generated at the
inside interface in the lower part of bow. Numerical results are generally in good agreement
with the experimental results, and it is confirmed that the analysis program developed in our
laboratory is effective for this kind of large deformation problem.

Key Words : Japanese-style Bow, Shear Sliding Stress, Interface, Experimental Stress-strain Analysis,
Finite Element Method
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Fabrication Method and Strength Properties of

Bamboo Fiber Reinforced Composite

Minoru TAMIAKI™,  Toru FUJIP, Kazuya OKUBO?  Norihito ITO?

1: Dept.  of Mechanical Engineering
2:Dept.  of Mechanical and Systems Engineering Doshisha Univ.
3: Advanced Engineering Faculty (TOYOTA Motor Corp. )

In this research we develop a simple method for fabricating thermoplastics-based (TP) pellets
containing a great amount of bamboo fibers more than 50% in weight while a conventional twin
screw extruder was used without modification . Tensile , lzod impact and cyclic fatigue tests on
the injection molded samples (BFRP: Bamboo Fiber Reinforced Plastics) were conducted using
pellets fabricated according to the developed method . The tensile strength increases with
decreasing the diameter of bamboo fiber while the impact strength decreases . The fatigue life

increases with increasing the content of fiber , but the tendency of fatigue was almost same .

Key Words : Bamboo Fiber , Composite , Injection Molding , Izod impact strength test , fatigue test
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define(String msg, float initValue).label(String name)

defineStr(String msg, String initValue) label(String name)
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FHET 5. UTOLIICEST D EX4ITRT L ITHHED
YERK L7= MainQF THTZ Crowbar 233%—R— KA &2 %k45.

void Setup() {

crowbar. define ("fEla”, 1.0). label ("xa”);
crowbar. define "XfE b ", 2.0). label ("xb”);

}
defineQ) TEHF L7237 A =2 TEAATIHD 0 235 9 BLOR
BLADOF— ARSI D.  defineStr() TixF— A OHIR
I I3, Processing OfAR L, AAFECTHNO ASNIAARET
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- float getFloat (String name)

- int getInt (String name)

- String getStr (String name)
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TEBEOTSVATHD. —FEATI LTI/ T A =2 I T4 Ll
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B LTl L, getStrQZ V2 & SUTFHIFRLD F F AT
pa I O S a7 = s
void Main() {

float a, b;

a = crowbar. getFloat ("xa”) ;

b = crowbar. getFloat ("xb”) ;
ARE L72 & 912 MainQ%0 724 1 2 /7Ti%ﬂ®ﬂﬁ%
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- textColor (int col) : LIRRICHII 95 ST
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(@ FATv 4> v (60 LT X1547)

(b) FHARER
5 7% A MR



Processing ECH MM 2T >y — V707 73 Y Y BXNRELRT T T4 v 7 A 27
TUr T3y 7R FERRER 7 L — 47—~ Crowbar+Tomahawk @ B3

X6 wvrs7yAL

2.4 Crowbar (MDA1FEA

2.3.1 HiC#iA L 7= Crowbar 7" 1 & 2 EH OHIfEENE 2 7
{29, Crowbar 12K Y FFOM &5 initCrowbar(), Options(),
Setup(), preMain(), Main(), userDraw(), postMain()% B4
VRIS 7Y r— 3 R D EEA LR T 5.

initCrowbar(), Options(),Setup(i% Crowbar E{7#1Z setup(
W T2 NERICIELTE NS, initCrowbar(lZiE Crowbar @
FEIKTH D crowbarClass D1 > AH 2 A crowbar Z /L4572
DOT— RPLLTFO L 9GRS TS,

crowbarClass crow;

void initCrowbar () {

crow = startCrowbar. generate (50, 30, 2);

]
startCrowbar.generate(ldA{ > A % A crowbar Z/ERd %7
T —Thb. =HADLIEOADEND _(HOLIETIATY 1
¥ RUDYA T, ATETIRET 5. B0 lEuitkild 2
T 47 ATA47 7Y Tomahawk OEWEE— RKTH5. 0
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B3 5.1 & 20T 2.6 HiTib 5. startCrowbar.generate()
DOFEYVAEIE crowbar D7 KL A7Z2DT, FEEHIO X 512 crow 72
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viewportl viewportl viewport2
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viewportl viewport3 viewportl viewport3
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B 2 —R— MERMHOEXILL FO#Y Th 5.

1. £1EmE : createView (T R)LE)

2. HEHEIEIETE - (EV tILiEE, BEI&iEE)
createView(SAJLL, int x, inty, intw inth)
createView(T~)L4E, int x, inty, float w, float h)
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— NEPHARKT . BRICE D B a—R— MEIER 7 X
NAADE 2 —R— k&Y RRBAERZ DO ENF—D B =
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RONNVEZ, B o —R— NOALEOBE), £~/ FHEROEH,
YD ARBHEOLETE, BROKRS Tt/ IERROER LT 7
Vior—a VI THRICEA T I vV ICETRRETHD. v TR
Vo LIcBEOT 77 4 7B a—R— MEFLEZDOE 2—R—
FIZEIT 2 &7 B VEEZ TG TE 572 L, —ixi7ew 1
RO 77V r—ya v LRBEOERELHA TN DS.

2.5.3 L MRUYV 2 LV DFE

Bl 2 TR A VTR E R 5, EEKL y1), (2, y2),
(x3, y3), (x4, y4), ... & Processing CHRZHEET 5121, line(x1,
y1, x2, y2); line(x2, y2, x3, y3); line(x3, y3, x4, y4); .00 X 9 (2hh
ML A ITHRE L7 < TIE72 5720 Tomahawk TR0
Hiil 2~ o RaYE L C R B 21T 78 » T2 B (1L b
RO aL) wRRETHMRER . LIS THIR OB Thi
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lintToO 4 % AWV CHAR 2B T & 2. /5M 245 < ellipse(x, y, w,
h i & BREEREZIRTET 208038 5723, elllipse(w,
WD L HIZHDHHEZ B LT 2L bATiECh D, Lk
ROV a AIE 2 —R— MR E 7 RVEBESR, U —/L REEER
TENENGET D.

2.6 Tomahawk ODfT5RHA-

Tomahawk TIFEEDOD 4> RURODOE 2 —HR— M &{Ek L
THKRT D72 DHHAA & LT Processing 23R OHEE) Sy 7 7
B L2 47 —PGraphics 7 7 A% TV 5. PGraphics DA
VAR RIIHENERATRE T H Y, ENENHEE 2 —R— MZ
%92, Processing DIFIEATOREPEIENL PGraphics O
iR 7 7 1k U CRIHTRTRETSAY, PGraphics 1% ORGSR X
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viewportl
viewport2
viewport3
Text plane (Crowbar)

(a) EEERE]
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11 Tomahawk E— K 28D LA v —Hak

FATT 4 v RO M ENZR. FITT 4 v RoICHimi Sy
7 7 DN % 9 5121% blendQ B V5. blend 14
T ANEFATY 4 v RUDEEONREIZERT DB E LTH
WHND Z EAKNEEDY PGraphics Ol Ny 7 7 & A ATRE
Tdh 5. Tomahawk T drawQDVA 7 Lz RIZFATY 4>
R LT R E” DT E 22— — 2> BJEIC blend ) CHiE
Ny 77 EEREDEAKRL, E2YVOHHE 2—KR— FEIH
L5, 2B, Ea—AR— R EamlRESioTmoFE Ty 0 K
NI 22— — bk &3S LTV D DT, Processing O =~
v R K> THHICHIE T X %. Tomahawk BiffE— R 1 OFRFX
512 Crowbar 7 F A M) $ HEREE I1523, Tomahawk
FEE— R 2 DEAIER 1 1 OITRT L 2183 R & 3N L
Crowbar (21257 ¥ A M IHERORBEEY A X2 RhE
72T % A NRR T L— " Z i AR 5.

Processing I3 translate(), rotate(), scale() 4B L v 54T
U4y RO wVEERANATEE), [Fis, §EICHVINATRET
H5. 2 DOBIE PGraphics Ol N 7 7 12k L TH AR
THY, HATOBETIHERRCHEIHE NS EHE LW OIS &
STHEA T =7 FORZIFTORENATFETH 5. Tomahawk
TIXZ OWREZFIA L C B 2 —R— MR OF R ORKHE),
[Elis, PEAHE N FEHL L T 5.

2.7 < NVFARTF—FAV |

Crowbar & Tomahawk (3D 7 L—2U—7 ECEIEL,
@D A A K A crowbar LV BHERE & DS A IO T,
Crowbar D413 crowbar.write() o X 9 12O 4. Tomahawk
DD crowbarview( D X 9 12 crowbar 7> & EAZFFOM
TN, HFE2—F— b ~DOHHIE crowbarcvline) D kL 9 12
clowbarClass O A 3& LTY 7 LTW% viewportClass %
UTHERHT. 22 TR ev IFBERR STV d B a—R
— FDA VAR ANDIRA B THD.

Crowbar BIROMGORIATRE VL LT crowbar A > A X
VAP crowbarClass, Tomahawk BEROMAO R AIR Y L
L TR D B 2 —R— b DA A H AP viewportClass %
Y. Lo T,

crowbar. textColor @ffffff);

crowbar. write ("Hello ) ;

crowbar. textColor (#ff0000) ;

crowbar. writeln(“Wor [d!”);

DIHFIUAT DL ST TR TE 2.
crowbar. textColor (#ffffff). write ("Hello ).
textColor (#ff0000). write ("Wor Id!”) ;
[AEIC Tomahawk Offiiiz~> Kb, UTFOL 5 IEHOE =
—A— M D HEBANRIE L TV D 13— R23,

crowbar. view (“Top”) ;

crowbar. cv. fill GFFFfff);

crowbar. cv. el lipse(100.0, 100.0, 50.0).;

crowbar. cv. 1ineTo(100.0, 150.0).ellipse(50.0) ;
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crowbar. view( “Robot” );

crowbar. cv. fill (#ff0000) ;

crowbar. cv. stroke (#0000ff) ;

crowbar. el lipse (150.0, 200.0, 30.0);

UTDX 91, ZNFNRI L E 2—R— MR bz 4712
FLOTRIRFHETH D, viewOI I8 TIRE SN TZ T~ L4 0
Ea—R— hDA A A% s, fill), strokeQiFLARED
HmA 7Y =7 hOBIE LA, HEAZHEET LM THD.

crowbar. view (“Top™). fil | @ffffff).ellipse(100.0, 100.0, 50.0).

|ineTo(100.0, 150.0).ellipse(50.0);

crowbar. view( “Robot” ). fill (#ff0000). stroke (#0000ff).

ellipse (150.0, 200.0, 30.0);
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AR D 2 — RNRIET 86, —EORBIo~ Y RRENE
NEDE 2—R— FfG L LTWEOMn 0 <, a—FK
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D XN T —H IO PR & BB R O EED O IE WS 1R,
TN Y X LEFATRICC GIZ L D RETEOE S~ i
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LD 0T T X T OIHEARRAAELS LT AT SR T
FERRERSOEAEATHE RO PRI 2012 LT\ b, LA
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Development of a Software Framework
Crowbar + Tomahawk for Programming Language Processing
which Enables the Creation of Applications by
Classical Interactive Console Programming Style and

with High-Performance Graphics Functions

Tatsuya SHIRAI
Dept. of Mechanical Engineering

I have developed a software framework named as Crowbar which enables the creation of applications by the
classical interactive console programming style on programming environment ‘Processing’. Crowbar makes it
possible to port a hoard of applications which use only console input and output, such as program for numerical
analysis coded by FORTRAN, BASIC, C language and so on, to programming environment 'Processing' easily.
Crowbar also includes high-functional graphics library Tomahawk which can treat multi-viewport feature. In this
paper, | had explained concerning functions and mechanism of Crowbar + Tomahawk. By using Crowbar and
Tomahawk, we can teach the information education by single programming language from the lower class to the
higher class in school. Furthermore It provides a development environment for creating graphical e-learning
contents for teachers who lost interest in programming.

Key Words : Processing, Education of Programming, Sofrware Framework, Console Application
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Diffraction plane (hkl) 211

Diffraction angle (deg) 156.4

Y angle(deg) 0,9,18,27,36,45
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Particle collision analysis of a single particle

in fine particle peening treatment

Koichiro Nambu™
1:Dept. of Mechanical Engineering

In recent years, with increased interest in environmental issues, fine particle peening treatment
has attracted attention as a surface modification treatment with low environmental load and
low-cost. Because there are a lot of factors that affect the treatment effect of fine particle peening
treatment, the selection of the optimal projection conditions is difficult. In this study, we aimed to
analysis collisions using the finite element method to reveal the factors that affect the particle
collision. Experimental results and experimental values analysis showed equivalent value. It is
conceivable than this, is an effective particle collision analysis by the finite element method.
Moreover, the fact that the depth of compressive residual stress produced by particle collision is
dependent on the particle size of the shot material was revealed.

Key Words : Surface modification , Fine particle bombarding, FEM
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Deconvolution of Electron Microscope Images with a Maximum

Entropy Method Constrained by the Spatially Random

Distribution of Quantum Noise

Takaaki Hanai'*, Akihisa Kobayashiz, Takenori Morinaga2 and Michio Hibino’

1: Dept. of Electrical and Electronic Engineering

2: Dept. of Electronics, Graduate School of Engineering and 3: Center for Integrated Research in Science

and Engineering, Nagoya University

A modified maximum entropy (ME) method was applied to restoration of largely defocused TEM images to

study its deconvolution effect. For the modification of ME restoration, a constraint imposing a spatially

random distribution on the simulated noise, which is consistent with a statistical property of quantum noise,

was introduced. From a defocused image of ferritin particles, the original configurations and sizes of the

particles were recovered although the advantage of the modified method over the conventional method

found in a simulation was not obtained. The severely oscillating contrast transfer function was

successfully reconstructed to yield the correct contrast.

Key Words
noise

1. Introduction

Maximum entropy (ME) method is well known to be a useful image
restoration technique which can be used for deconvolution of blurred and
noisy images of fine structures'?. In the field of electron microscopy,
effects of the deconvolution with the ME restoration have been studied
for the case of simulated TEM images without noise’ and for high
resolution STEM images®. In these studies dealing with high resolution
images, the original images consist of point objects deformed in imaging
processes for which deconvolution with ME method generally gives
good results.

Another case in which the deconvolution technique would be useful
occurs when the specimen consists of structures with various sizes. From
the property of the contrast transfer function (CTF), fine structures of the
specimen are clearly observed only at the cost of a loss of the contrast for
relatively large structures. It is convenient if a wide range of the spatial
frequency is correctly reconstructed with the deconvolution technique.
For images of large-scale structures, however, the conventional ME
methods based on the »* or £ constraints’ are less useful because the
noise level in the restored image is as high as the original image®. The
reason for the failure of the conventional ME restoration for such
extended objects is that the simulated noise is spatially localized in high

contrast regions so that the image contrast is reduced because the

deconvolution, maximum entropy method, image restoration, electron microscopy, quantum

(Received: September 10; Accepted: January 15)

maximization of the entropy tends to flatten the intensity distribution in

the image.

2. The Maximum Entropy Restoration
The ME restoration is attributed to the maximization of the entropy of an
image under a constraint related to statistical properties of the noise

involved in the image. In this work, the entropy is defined as
N
§==> f;llog(f;/A)-1] M
=i

after Skilling and Bryan’. The aim of the present modification of ME
method® is to restore images of extended objects as well as fine structures
by constraining the simulated noise to satisfy the statistical property of
quantum noise being randomly distributed in space. We refer to this
constraint as random-spatial-distribution (RSD) constraint. For realization
of the RSD constraint, the deviation of the power spectrum of the
simulated noise from a uniform power spectrum is minimized because
the uniform power spectrum is a necessary condition for the random
noise. In addition to the RSD constraint, the £ constraint is used as the
constraint on the probability distribution of the noise. This two-fold
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constraint is referred to as E4+RSD constraint.

In the present work, deconvolution effects of the E+RSD constrained ME
restoration on TEM images of extended objects are studied with the weak
phase approximation. The results of a simulation and an application to an
image of ferritin particles are described and compared with the results of
the ME restoration with the conventional ;/ constraint.

Effects of the deconvolution with the ME methods on TEM images of
extended objects were first studied with a model of defocused image of
weak phase objects. For convenience of representation of the result with
dimension-less values, the normalized defocus amount Az* is used,

where

Az = Azig )

¢ =L 3)

In these equations, ¢ denotes the spatial frequency, Az the defocus
amount and ¢, the sampling spatial frequency (the inverse of the size of
one pixel). The CTF is then expressed by a formula independent of the

wavelength A as
B(qg")=—2sin(xdz" ) @)

where spherical aberration is neglected because low magnification

images are the first concern in such deconvolution.

3. Simulation

A result of the simulation is shown in Fig. 1. The value of Az* is 8.4 and
the corresponding CTF is shown in Fig. 1(a). The original image of disk
object of 6 pixels in diameter, defocused through the CTF shown in (a)
and corrupted by simulated quantum noise, is shown in Fig. 1(b). The
results of ME restoration with the * and E+RSD constraints are shown
in Fig. 1(c) and (d), respectively. In the image (c), fringes around the
disks caused by the defocus remains with a considerably high contrast
and the background noise is not so much reduced. In the image (d), the
shape of the disks is almost recovered as a result of the deconvolution
effect and the noise is removed except for the small fluctuation with low
spatial frequencies. This result indicates that the introduction of the
constraint on the spatial distribution of the simulated noise is effective in

the deconvolution of images of extended objects.

4. Experimental Results
The ME restoration technique was applied to largely defocused TEM

images. Images of ferritin particles were observed at an accelerating
voltage of 200 kV and with a LaB4 gun. The images were recorded on
EM films and digitized with a transparent type scanner in 256 gray
levels.

The 100 um square slit incorporated in the scanner, which determine the
size of one pixel on EM films, is used for digitizing images. The
measured magnification from the TEM image to the slit of the scanner is

20 pixels
—

Fig. 1. Maximum entropy restoration of a model image of disk
objects. The original image, transferred through the CTF shown in (a)
and corrupted by simulated quantum noise, is shown in (b). The
images restored with the 7 and E+RSD constraints are shown in (c)
and (d), respectively.

Fig. 2. Maximum entropy restoration of a TEM image of ferritin
particles; (a) the original largely defocused image, (b) the high contrast
image for reference, (c) the power spectrum for (a), images restored
with (d) the 2 and (¢) F+RSD constraints and (f) the power spectrum
(left half) of (e) and the phase difference in Fourier space between (a)
and (e).
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2.85x10% The pixel size referred to the specimen plane is therefore 3.5
nm. The number of electrons incident on a pixel is obtained from the
relation between the charge density and the film density. The average of
the measured charge density and film density are 2.29x10™® C/nm? and
1.56, respectively. The charge density corresponds to the electron number
of 14.3/nm’ and therefore 175 for each pixel. Because this dose is in the
range of so called low dose condition, the ferritin particles can be
observed without electron irradiation damage. The pixel size mentioned
above is 3.5 nm so that ferritin particles of 7 nm in diameter are well
sampled according to the sampling theorem. The film density of 1.56 is
sufficiently low, which ensures a linear relation between the charge
density and the film density. This linearity is necessary in maximum
entropy restoration.

An example of the TEM images taken at different defocus conditions is
shown in Fig. 2(a) and (b). The image (a) is a largely overfocused image
to which the ME restoration technique is applied. The image size is
128x128 pixels and one pixel corresponds to 1.0 nm® The image (b)
taken at defocus amount of about 2 um (underfocus) enables us to
observe the particles with a high contrast and, therefore, is used for a
reference to be compared with the results of deconvolution. The power
spectrum for the image (a), shown in Fig. 2(c), indicates the severe
oscillation of the CTF due to the large defocus. From Fig. 2(c), the
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Fig. 3. Krivanek plot from Fig. 2(c) used for the determination of the

defocus amount for Fig. 2(a).

Fig. 4. Map of the noise (a) recorded on a photographic film and

digitized with a scanner and (b) power spectrum for (a).

defocus amount was measured using Krivanek plot’, as shown in Fig, 3.
In Fig. 3, g, denotes the spatial frequency which gives the nth maximum
or minimum of the intensity in Fig. 2(c). In this range of the spatial
frequency, spherical aberration is negligibly small and, therefore, the
value of n/g,” should be constant. The defocus amount obtained from Fig.
3is 27 um.

For the use of the ME restoration described above, the standard deviation
of the probability distribution of the noise must be known for each gray
level because the standard deviation depends on the number of electrons
which obeys Poisson distribution. In the present experimental
arrangement, the noise due to the granularity of the photographic
emulsion affects the image as well as the quantum noise. The standard
deviation was, therefore, directly measured from the probability
distribution of the optical density in photographic films illuminated by
electron beam of a uniform intensity for various exposure times. An
example of such noise map is shown in Fig. 4(a).

The results of ME restoration with the »* and E+RSD constraints are
shown in Fig. 2(d) and (e), respectively. In both restored images, the
ferritin cores are retrieved from the reversed contrast in Fig. 2(a) and their
sizes are almost the same as those in the reference image Fig. 2(b). The
contrast of the fringe around each particle is a little weaker for (e) than (d)
but the difference between the 37 and F+RSD constrained restorations is
small when compared with the results of the simulation described above.
A reason for the loss of the advantage of the E+RSD constraint over the
4/ constraint is found in the power spectrum, shown in Fig. 4(b), for the
noise map in Fig. 4(a). The power spectrum is attenuated in the high
spatial frequency region and deviates from the uniform distribution
expected for quantum noise. Since the RSD constraint forces the power
spectrum of the noise to fit the uniform distribution, the attenuation of the
power spectrum of the actual noise leads to an insufficient restoration.
This attenuation in the high frequency region is possibly caused by
cross-talk between neighboring pixels in the film scanner used.

The effect of the ME restoration on the CTF is shown in Fig. 2(f). The
left half of (f) shows the power spectrum of the restored image (e) and
the right half shows the phase difference in Fourier space between the
image (e) and the original defocused image (a). In the map of the phase
difference, the range of —77/2 to 3772 is assigned to 256 gray levels to
avoid confusion due to the jump of the phase by 27 at the phase
differences of interest, and the value of the phase difference is almost
zero in darker rings and about 7 in brighter regions. The power spectrum
in (f) has non-zero values around zeros of the original CTF shown in Fig.
2(c), which means that spatial frequency components excluded in the
imaging process were recovered owing to the non-linear nature of the
ME restoration. Furthermore, it is found, from the map of the phase
difference in (f), the reversed regions of the original CTF are
phase-shifted by 7 as a result of the ME restoration, so that the
reconstructed CTF has the same sign in a wide range of spatial frequency
except for high-frequency regions where the signal is too weak to be
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recovered with the ME restoration.

In conclusion, the E+RSD constrained ME restoration can be used for
deconvolution of images of weak-phase objects transferred through a
severely oscillating CTF. Although the result of the restoration is
sensitive to the power spectrum of the actually recorded noise, it would
have the advantage over the conventional #* constrained ME restoration
as suggested by the simulation in the case of extended objects if quantum
noise was fully recorded without the cross-talk. This deconvolution
technique would be useful for specimens sensitive to electron irradiation
because it can be applied to a single image formed with a low electron

dose.
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Improvement in the problem finding and problem
solving abilities by the intellectual property

education

Takayoshi Ohtsu'™,
1: Dept. of Electrical and Electronics Engineering

Problem finding and problem solving ability are indispensable to "the engineer who has
technology and who contributes to the society". The purpose of this work is to grasp the
actual condition of the problem finding and the problem solving ability and to contribute
education of the practical engineer. In this paper, we studied the classification of the
problem finding and the problem solving ability by the ideas of the patent contest, and
the correspondence with idea rank and the test score of the special subject. It is shown
that it is effective that the activation of the patent contest dealing with the intellectual
property activities in a technique which improves creative ability.

Key Words : engineering education ,problem finding, problem solving, Intellectual
Property, patent contest
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(Original Article)

Learning Tool Using Magnets for Introductory Education

— 3D Magnetic Puzzle of Spherical Magnets —

Kazuhiro Nishimura', Masashi Shinohara?
1:Dept. of Electrical and Electronic Engineering
2: Dept. of General Education

We introduce a 3D puzzle consists of 216 pieces of spherical magnet as a learning tool of introductory
education. It is difficult for beginners to accept and understand specialized subjects, such as magnetic field
or electromagnetic wave, which is not visible to the eye. In addition, they feel that mathematics is their week
point. Mathematic is compulsory for science and engineering. As good way to solve these problems, we
propose incorporating a game into these learning. By doing the game, they will be able to experience a
variety of phenomena and the law. We expect a knowing that the key to solving this puzzle lies in specialized
subjects related to mathematics and magnetic.

Key Words : Spherical magnets, Neodymium magnet, 3D puzzle, Learning tool using magnets, Introductory
education






o7

RITHEREENTEEICE T4 F VEEDEH

EE Fov HL RIL
BRETFTEH

BEORITHEBEEESWNEEICENT,

SNFETTAHATH ABITEF 21 8EZE, 3
REAFTVHRESIAL—2a YT FERVTERLE.

ERDOEEBEICETSAERIMERRIC

BERELT AFVHELEETNICLIEENMEEORREZFMLE. BESTMEETI T VHEE
NREELIHRDHDILUVAEBICTFELTEEDREICSASEZEZAEDL, BENMREEIC

RELEEZE5ZD) L7 rOVOREBEEFHEZR L.
SEOEERRDEHITOVWTEEL .

BHBHEEDIZ,

Key Words : RITHEEBEENIEE,

1. [ZL®IC

7T A E R T DHMTEIBNT, EOWNEREFHA -
P D BIIERICEETH D, T AR S
RERCRE - DOFEHE & 4 5 DT F )L X =070 2O
TOFEREIGD ZEICLD, 7T X~ ORI H~D%
ENAREL 725, 77 A~ O lITHEE LTIEE L Ok
DEZE - HHINTEY, TNFIUCERZERSD. X
TR TFIEE U T HIESRIN D RIER ER e 513
7, fifER iR L7 e—70l0h5. Znbom
FHTFVE L WA T, —ROIES WL TE-FEE L
THEEDINER ST HN5. HaEoiriked, kgL
RLFARGFOERELZFH L ChiFfk LN H D
TRNAX—Z/TEHHEDT, 7T RADHRETEL D
e BT ST D, EFIXINET, HE
IINTIED 727 C S ARA TR AV &0 HrikIZ D\ CTHFSERE
FEATHTET-.

TR TIREEPRVEL BT S DU T BLICH 5. 2RIk
B THDHFETHDNNIDTE2RADNDTIETA A AL
L, SMFERIC LV IBESE 5. Z ohnEfEg Tl S
TeA F v, BZBRIEO HHZEM % & 25— E B AT
SHTC, MHER A A OBRE LR TEHLHIICLTE
<. AF Y ORAEDDWINESE L T2 DERM/ IV A
HTHIUE, 44 DAY — I BIRHERO T—/LETD
R ZFHIIC& 5. NERFELES—E TH > TA A0
5= NF—RN—EThIUL, 14 OEEIIZFDOHEE
LTI T 5. 370bbh, B FATELS, &1
D &5 7R ENA TR TT D, LER- T,
RS RIET D F CORI TR A A L FRIZ L - TR
2%, ZORMTRIMZFHIIL Tl &, EE A HEE
H SN DA TR OB & T 5 2 & C, A 4 0-
BAROOLNDLE NI HEDOTHD. ZOFET, EEHHT

XIalb—3 3y,
(ZftH 201249 H 3 H ;

BAODEBEETCHOHREDORAZR

L—H—7JL—23y
ZFH 20134 1 H 15 H)

WG E IR DA A UFRTHFIN 2L, FHIRTHDH T T X
~IRREICIB T DA A D53A % & DD THEEER D 2 HiC
FHA 2 Z ENTE S, £, FHZTOLOITHEMTH -
T, EZERE L EmE L OERUIM Rk e kG 2 B
Il ZNHoRRESER, EELDOVNL—TTiX
ATV BT iEE O B EE T > C, FRlCL——7
T—var T T RAwEMNRE LT, S IEERME
MBERT DA A v ORI EREIT> CE T 12

HEFEED N —T T LT & =R TRV BT
WEL, L—YP—T 7 L—a 77 A~ DI L
2HDTH-T, LICHLBRRZEHICHIEDEETHD.
FEE ORGP T, YIRD Z L 7ein b A 4 DA
IZOWTHRRTL, ThRE (BEESFER LORE) 2o b
72002, FNE TICHE ST EOEEREHC R
U DEERE A S50 U CEBIEE ORI EL DT 4.
FERE LT, BIEOMERE L U CiIinm VE RO fRAE
BT A ENTE, 77 —L U EOOHNICHHHTE S
HONTER L2, LLAn s, M, FERAOEEROLT
FEOREIEAT, BIZITEEN TOBMIRSE DA
X, BEES, S BICENHROL DERDAAEICHONT
DB RRFNIEN T n o7, BT, A A 2Nk
THERSIIG LR THD Z L BUET DA, FBE
ZIXEMRO YA ARLZ N5 & LR DB S0
BEZ T T—RRICIT R SN EEZ NS, LER-T,
BURLL LB &0 fiRRets L OVRE 2 FHT 5 7-012iE, T
XLMED EEOEBZERE LA AV EDOY I 2
—VayBNEEE L TET-

AFETIE, ZNE TITRRD - TR TRV B
BENICBIT A AV iEZ 3R 2 2 b—vaildo
THENT L, BRIROIEE R ORTE S L A% OB OFEEHC
DNWTEREToTREREE LD THRETS.



58 TS SRR 5546% (2013)

B 1 FRA TR B bk

2. RITREEEENTEEOHRE

F7, AATRHEAVE BOTEEE OMEZ OV TR~ 5.
FEREOIEEOTEAZM 1 |TRT. BEOERICHHEZE
RENL—HPF =T T L—2 3 o DODLEDTHY, ik
MIEIZERT SNZEND L—P a2 A S LA A
ERAEIEDH. ZLT, HaNICH DILEEMIZEL L
AEHINT 52 Ll Lo TER LA A2 NEL, AT
SHL. A AU iEE@%ﬁMﬁM:%(ﬁTb\éH“ﬁ (DEJI
RBNERITLTL 5. BEO—FLITH DRZINEBIZ
B REA ) S DT 0IliR T %%’Lﬁﬁﬁfﬁﬂ? (U
v&%ﬂ/)#m%éhfk@ ME*ﬁkiﬁﬁﬁéw

WL TA A UIET 5. K LicA AL, 5H
iﬁzﬁw#,ﬁWWWE;&Eéht747D%&V
FNTL— MEHZRICEIE LT, T VXA Aa—

TIL-oTELRETE L TRETE A E 72> T
5.

A FUHGEIZ OV T 5. K212, Bk
OWEBOA A HuB OIS X A7~ 7. &% Lo /-
HLOTHDH. ==L, ¥—F > FTHDEREE
WZxF LT 45" OFMNGRSEND. L A THENELTH
52 LI L0 =3V R—EEERE L 20, EERSERD
BRI - RAL LT T L— a 7T R VER S
N5, ZIZTHER LA AL, MBI L i S
Tetk, 77 b—va UIRHCHE LT A A OWiE 2R S
LoDV REE, V7LV ha AT LThTh
PR T AR T TN S5 7= O DR f SR A @i LT,
HHZEMERITT S 2 L1070 b. INEERCROEMZX 3
VR IMEEMN L 2 B & 7o TnND. e, K3 T
IO DIZ WD, B LA AV HEZIR ST 5720
DL XEERRE, 3 B A 7S ETE OB B 72> T A.
FORBIT, WM EBEFROA F L EO HEHEIE AT 5
T DARIAEEARD N A TND . 2 OEMSE ST TH

B2 FRATRHRRE S A& E ORI

B3 FRATHRIRRE BT aEiE

YEDOHLDTH Y, TR~ KO I EICRE STV D
HERE B LU CRGEE - BEZ T2 £, EnEho
ﬁﬁ_mm¢é%Em%ﬁ£@@ A ZEICLTRY, &
DEEITFEBRIZBNTHEREAYT MR LND
_k%ﬁﬂbfwé.bwbkw , TRTOA A UMK
2 VR LT &9 7o BRI E 2 HE DN THRAT L Qo e
INTFEBAER SIS, £, L——iREE
B LTHRITmWWT T L—y g D EAERLARVWEES
DEICE Ao E Vo 72 FEBREE, B X OISR ORE 4
B SRELRWEESZDBIITE RN E W 7o ISR
Mo, BELIEAF DD BIRHERE TEREL TWDHA A
CDEWRITV N E b EZ BN

IV DA R

3 VEalL—LavETILOREE

R U7 &9 2 TRV AT EI OV, BlEn
FRIZT TR, FEEOEELE TE DT IR LT
VRal—va v ETo A A U HEE T LT, 2T
L, LY 2 —3a VBT LDV CHRAT 5.
AWFGETCIE, VIalb—ra V7 T ELTA Ay
SeEkEt Y 7 B SIMION3D Zfi i L7z, oY 7 ho =7



TRATH IR 2B B AT 2 |

[X]4 SIMION3D (23517 % {E2E i OF

i, ARRRZEMICERAEE L, —E0OELEE 5252
LIZE o TTELEREAIRENEC LIS TEHEL, 20D
EHRPUZH HAERAOPEEZFHETHHDOTH 5. B
DR, RiFOEE, B, MESST=RLXT—RE%
HHEICRETE S, Z0OY 7 MU= T7 ZHWT, Hifficil
AT ARATIFRAVE TS E O B E 4 £ T LT,
OV a—H IO LT EE A X 4 1TRT

X4 O FIIMEEMRARRH Y, F T 717 ke
PH L. FRAMNIIRHZES A TS, I alb—
3 ORISR OBLE DN AT e > T A0, §HE E
ORI, EEmEICH 2 T D 74 TERTHED
Ni-A AR R LTS, X4 12HDBRBOAR - 3
AR BB, FEBRORE 2GR L CEEICHELS
NTWD. (EERIED X D 72RO 3 ReA A—T 720 T
728, AF LB EIER LT 2 RTTA A—Y b FORAJRET
BV, EOAA U INED XD 72IE THRAT L TV D%t
AMTHEETT D ENTE D,

AWFZETIE, T/ —R DB RS A AT E VT,
1 DRFEA A D NEE RN H A X — L, K&
W 5.2 5 EBEES, {440 HOOYHT R LF—,
BIOWHHAEEC L > TED X S B DO EEH
BHDHPEFE LT, SR L OWMHEZEOMER KO
RIIAEL LT, BHEEHIENLS BVOEIG T AU BA
FTXB0OEL, RHSRIZA AN EDOX A I T T
NI L TL 2D REIZ DV TR & AT - 7.

4. L 2al—LauickbEst

FT, XS ITA AU HEEZ PO S 57200 L RER
DORNFUZHONW TR LT AERZ R, Lo XEmE, 3 E
AT MR RN S 720, RSO ERGR T IZ B AN
L, MssOEMmIE SN TS, o B FIhn
LHEEE 750V 2>5 1050V F TRL S B840, FEL

BB A F LB DR 59
15 -e-750(V)
—-850(V)
1 ——950(V)
N 0 —<1000(V)
= —0—1050(V)
£ 5 SO0
5
£ 0
XS]
% .5
©
-10
'1-5100 -50 0 50 100

initial angle (deg.)

BIS A A AT D HHRRALE Cod o
21k

ToHNE DIAGR N E ORE S D D0 Z T, v Ia b
—arORGE LIERFHIICA A L LTE A4 DY)
e L —30.1eV LARE LTZ. 7T 7 ORfENT, A A4
VIRAL— T D EEDX—y NRIEICTEE 2 D
O (WA, fehE, A 42 DRRHEHC R
T2 & X OBREE T IEN S O£ L T\D, 7T
T ORIIIERTIUE, A A N2 —y NRENDER
HENZA S — M HEAITE, B0 b x5 Sy
ICBRETE D Z L5, UL, A4y —4y b
MR FIENCHIH = RN =R CTAZ — T 5
TraZly, MR LB EI T DT, A A iE
BRSO PNIALEIZEGET D, ZOTNEMES
DI L REMRHHDT, K5 OFERMNS, L X
TR 2 EEEN B L F 950—1050V THIuZL, Z
FENLE DT TR NI 2 B, A A HE OISR
RENTND Z Edbnd. gD A4 By O
A RXELE 15mm THLHO T, THNET7.5mm LLETHIU
A A AT ENT, BN L2725, LLEORE
D, BURO Lo REMRELE 23\ T R L =73
0.1eV ThHiUZ, A4 OPIIHHHAERREL THA A
VHUEOICRITER TE, +ahiinids 2 LavrEn
7-.

FENT, A A BAE— 8T5 & XOWIIAEN 507 —
ETHDEME LA, A4 Ol L —|(xf
T HRHEMLE COT AR, X 6 1T R AR
T A OPA= RN R E L 2B EA A HE
OFNHRELRDN, WL Lo REMIHINT 5 EE



60 TS SRR 5546% (2013)

80  —&-750(V)
—1-850(V)
60 Ll *950(V) s
= —>=1000(V)
= -0—-1050(V)
c 40
= monEd
S 20 (g™
2 fatu
© o POT Ot fudodie
0 00 s
OOOO( 70 SR
=20 i OOO?OOOO(\

0 0.5 1 1.5 2 25
initial energy (eV)

6 A Ay DT R — TR SRR LE T
DFIDLAL

Z 1000V FREE LT 5705, = RLF—03 26V £TD
HIHICBW TR E TCOTIUIFERE THH Z &
Nons, SEIOY I 2 L—a O8I, A 40D
IRFERE 2 2000V &% E L TWD7280, A v OPi—x
X —DINET R — D) 0.1%FEE THAUTR FTHE
ThoHESZAD.

X 7121%, 2 a2 b— 3 gk - A I p L —
20.1eV D Cgp' & LT, [REEOHFEEIT o TR A "7
77—V OEENERELT-LOTHLN, C Lt
HERIBIT D EEMEO TN RKRELS BroTnb 2 &
Db, KT X0, YHIAENKRENA AT, HIH
AENE -T2y (00 ) b &[RRI T I E]
ECZXDLGANHDHZ EER LTS, L REMIZHIN
T BHEEE 950V 725 1000V O TR 2L SBT3
B, b LA A OUHIAEDOIXSSX % 50° LLTFICIZ %
ZENTEDRG, L XAEMETIL 1000V 23 Ch 5
2, FIHAEOIXLSENZENL EThoTe7eb, L X

BIRELIE 950V DEFER—FLRFE L E W) Z LIThb.

72720, LIRS E20T, BURO A XoMtgs %
ZOEFEHATHEVIEHRO LD TH ST, IHITHER
DORE ke Z i H$ % 2 LR TEIUL, P RLXE
—PHHAAEDIEL DI NEBITKRERBEAETH-TH
A Z L OFFENFTREE 720, FRHBE S W B35 Z & AR
LTCWD. A4 O X —H A E OIS o &
%, L= =TT L— g T AR AR DT R
LR — (RE) IZHBI L TR T2 DB HHDT,
H—r7 MR L= — L OFE/ERIC X > TIX 2eV

w
o

N
o

-
o

distribution (mm)
o

N
o

R
o

'3-0100 50 0 50 100

initial angle (deg.)

BT Co A A DY BT DR HERALE T D
SR (4

PLEOWI = 2L — % FOr[REE b D, LIz » T,
FBEDIK T A2 RET 572012, MasOs il ZRPRVZEIC
b EBEZLID.

WROBEEL LT, HESIREDMFZIT o7, B
LY, PNTFITEEORX A A DE— 7 FTARY
IV ECORATRED A R TR Ch 0, B EmiTikEIc &
S T b EERMERETH H. RATRFRHIAVE &00rEE@EIc >
WTEZDE, A AT L TRILERZEREET S ETO
RN ZEDE FE AT MUCKEEN D720, B
X, RUEEOA AR E -7 < [ UREEN i E C B
FRUT R, EWnH ZEiZies. LU, ZZFET
DY Ial—yvarORrLEEIE, RUEEDA 4T
HoTHHHI =R —WHIAEDOIXLSEITL-T
A F UGB e D, FERE LTS £ TORIT
R B2 5 2 IR GBICTRTE D, A AV HuEDE
& FXUTHE S AT OB VNT Y S 2 L—a v LT
T 70,

ASERAVWEY I alb—2a Y7 RO, EOEROA
FUWEDEA I 7 THRIBERCEET 2120 To
R R b ATRE T 5. £ 2 C, HENREICR B K
EREEEGZ2D) 7L by DOEEICONVTEIES
FhvIal—rarERBRl. V7L harkid, A
DU T RN T =D ST ZNEIEL2DD
DT, HWEORE2A AN 7L har OWNEGELS £
TAH L CRHTDDITH L, BED/NS WA A 13En
X0 HEMIE TR 5728, TR TREEEHE D DVE T T



T R 0 5547 2

141

140.5

140

139.5

Flight Time (us)

139

138.5 i
-100 -50 0 50 100

initial angle (deg.)

X8 7T—VLUBIWREYS T AN —A AL FED
AT OW I FER AT

FRHHEIE CORERL A2 5 IRSE D) 2hEn
HDH. TOWNETIL, BED Y v 7B A AT~ T
AR EERE S S TWD, V7L ha Al A
PN LT A ANO BRI ST DD, b BITHT
BT 2 KETEMRICIIIEELE LY bEWEEZHIIIL T
W5, FEERCHEA L TWAEEETIE, 2 BBl 71 s |
2y ERA LTS, ZiuE, ADOEHEmRORO Y >
TN, HORERmWELELZEINTAZ L TA AV 2R
W S, ZORICIEATZY o BRI L > Th bR
IR ER R, A A 2RI SEHEL 2> T
W5, 2 BT 1 B T 5 &, — RSO
oL BIbDY T EMOE A DI $THZLINTE
LHZOTHWENES THHZL L, V7L barOPA X
BAINUETE DAY » "B 5. ZORRITEES 57
O OB 28 & ks DR EmICEHININT 58
& Db, BIOBMEORREDNRZ 2% 52 LT
BEVVEBORRENER TE D L&D M

ARDYIal—a T, SESEREME5XT
AT 2RI L, £ ORI TR OIE D & M MT72 %
SMEDBEHEE T K8IZ, 7T —LAZFEH LT, #
DA EEDNE S ONTW A ORI TR 235 L

FERARY. MEMASEHR TR NI TR 278 LT 5.

WX =TT 28V THDH ERELTZ. K8 D
FHETIE, V7 L7 hr AR AR T D OB
1320V, SCEFERIZIE 2100V %2 5% 7. FEIZE RS9 2 723,
Lo REMEE DR L & HE T, TATREIOIX L >E N
BHDRNWRETH T2 2 & B FRITRRTEL

X8 XV, HIZIX ColZiEBTDE, HIR7en LA

BB A T BT 61

2 T T T
DemyThnetD=10;ﬁ

0
= 15 + -
S Cm
Ko}
g 4l |
2
2
o 05} .
£

0 L 1 1 1

0 /100 0 3000 4000 5000
m/Z
1'5 T T T T

Intensity (arb.units)

000 750 800 850 900 950 7000
m/z

X9 RERMEVEZ—7Fy N LIEEDT7 T —1
A A AR R LD

HAEN 0° THD LI A A i bEOA AV iuE %
ATT DO THITIREIAE. L LN D, L—F—T
T L—a AL DRI ERRNSRE Z Y, A A
OHHAAEINE S DL &, FOSATETA A o faE) dhn
LD TIRATRINZ K 23D, ZOFRL T OIE S > & 08
AT MV ETITZEDEFHEE —T DJEN D IZD7R)
5. LIER-T, ZOFRITRREIDIZ G D& DN, o
A F UFROFRA TR N E /2 > T AUZ AT FAHFTO
HEbe—7 ONBEIRNEE /2%, 22 ThoHdTH 8 I
HRTHE, Co BEEHT0) ([JEET ZMAT-A A
fiE (EEH 727) ICOWCRBRODR R A T2 24, i
ITHFREIDILN Y R E 2> TLEB 67, BEmbt—7 Ok
MER S TE D Z Embd . K8 ITITR SIL TR,
WK, EHEEN 721 D 126 £TOA AL FRIZOWTE
Coo DI TN —EBE/R D Z & IT72 5 DT, RFHIE R
W1 IR DA A OB LW E TIRTE 5.

ABEIDY I 2lb—a T, V77 bl EOBRRIC
FIIN$ 2 BIE DR L 24T > CTIRITRR O FHE 21T - 7=
FER, BUROEBMELE 2 X 72VRY, X 8 1R LR
Z 0 LFATRRIOIE HoZ /NS THZ LT LW
Enomotc. Kb bbnn ko, 77—V EL



62 TS SRR 5546% (2013)

D5, bbb Cp & Co OOBEHIFIRTHRIEZRL T
XHEEBZOND. FEBRC, RFERMEVEXZ—F Y FEL
T EBOEBESHTERIZBNT, ARy I 21— gy
TORIEGA NG CHEBR AT > 5 AT
Ralb—varEBYOREESE TS, X9IZ, RFER
MEE 2 —7 > N LIEERITR NI EA A A
"ML O %74, ZOFERIZOWTCIIERI RS HE A TH
B3, ’DAT MUl D LD IRBEIMBEEED 7 F A
B FLREOBPMEH SN TS L ZRBITLEIF
ETEDL7 7L ORI E—ELTRBY, 77—1L2A
I DOGHTTBROEE T+ ARETHH Z L ZR L
TRERTHLHD. S%OFFEE LTE, EBORSY A
RHIMEER T 2 L—3 g U aik, SEEOMRER -
DIEHZESE T RERZH D, 72721, HEENERIC T2
2% DIXRERE BB DT, T A N EDFRAVITEE
BLADRLHED T MERH D.

5. ¥&H

ZHETHEM L TE 7 BIEORATRERIAVE & i &
IZBWTC, RHTHSTZNHOA A Uil A A ot5
Sal—var V7 MIEoTEHE L, BEESHIEEDS
EINCHINT 2 BEAZLSETHAD, BHEETOA 4
> DIRE R L OV BSIREEICHOW T 21T~ 72, BUIRD
EHEEICR W T, REB L OVERSIREN R bEL D
SRR L, ERTE DEENMREOIRIC O\ TR
LR B LR, FRONEROFIERICKIT H ALY
MLVOEER L OVEESEE L FIEF—HT 52 L2 R
72 L7, BUROIEEOREM & LT, Mkt A 4o
BHBENRE L TS Z EIIHRETERWEYD, KoE
D D VTR ARRDA A USRI AT D LR D
HEEZOND. £z, BESMREEIZOWTS, BUROE
FCHEHO I BIZKRERG A F U Eoxtg 35
BTN BERREE 72 5. 7T — L TN aRe T
HDHZEERLIEDR, b URBLINOAMIINFET D7
EOGEEIGET D ERNTV NI L < /2 5. Lz
T, AH%ITERELECHEE 2 1< RIET 72 E, A Al
T8 Z RS EE (IS 2 72 D O - A S ERR R N L BT 7
HEEZOND, SHBbYIal—Ta iR L, BE
HO7etEREm EICt el T 7B M A HED TN e B 2 D,

References

1L

K. Shibagaki, T. Kawashima, K. Sasaki, and K. Kadota : Formation

of Positive and Negative Carbon Cluster lons in the Initial Phase of

Laser Ablation in Vacuum, Jpn. J. Appl. Phys., 39, pp.4959-4963
(2000)

K. Shibagaki, N. Takada, K. Sasaki, and K. Kadota : Synthetic

characteristics of large carbon cluster ions by laser ablation of

polymers in vacuum, J. Appl. Phys., 93, pp.655-661 (2003).

FJI1gEHE, J. Mass Spectrum. Soc. Jpn., 41,p.121 (1993) .

N. Saito, K. Koyama, and M. Tanimoto, J. Mass Spectrum. Soc.

Jpn., 48,p.241 (2000) .



TATHE RV E AT 513 2 4 A > BUE OB 63

(Original Article)

lon optics simulations in Time-of-Flight mass spectrometer

Kanji Shibagaki*, Takeshi Aoyama
Dept. of Electrical and Electronic Engineering

lon trajectories in Time-of-Flight mass spectrometer were calculated by using standard 3D ion
optics simulation software. Since the mass spectrometer was our own composition, the electric
field and the ion trajectories have not been fully analyzed. The information about optimized ion
optics helped us to improve sensitivity and mass resolution of the mass spectrometer. We
simulated condition that the ions with given initial energy/angle distribution reached a detector in
appropriate flight time. The optimized condition in our configuration of electrodes is discussed.

Key Words : Time-of-Flight mass spectrometer, Simulation, Laser ablation
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Extension and Validation of Japanese Reword System

in English-Japanese Machine Translation

Ryosei Suzuki™, Takehiro Tazoe®
1:Advanced Electronic and Mechanical Engineering Course

2Department of Electronic and Information Engineering

Currently, English-Japanese machine translation system has moderate precision for simple English sentences.
But it is difficult to take the meaning from complex English-Japanese translated sentences. This study
proposes the paraphrastic system from unnatural Japanese into natural Japanese. In this paper, we
introduced "ambiguous match clause" and "n-m matching" into the learning function and the paraphrasing
function to improve the system. As a result, these introductions were effective.

Key Words : natural language processing, rewording, machine translation, ambiguous match clause
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Proposing two encryption methods

in cloud storage service

Toshihiro Aoyama™, Yasuyuki Yamano?
1. Dept. of Electronics and Information Engineering
2: Advanced Electronic and Mechanical Engineering

Cloud computing is a model for on-demand network access to a shared pool of configurable
computing resources that can be rapidly provisioned and released with minimal management effort.
Cloud computing for personal use has recently been spread because almost all people using the
Internet have been able to access to broadband networks. However, IPA says that cloud computing
for business has not been spread yet. One reason is that companies are afraid of a risk of leaking
internal information out. In this study, we picked up Dropbox as a one of the cloud storage services
and we proposed two encryption methods of private data before sending to the cloud. The largest
difference between them was a place of the managed key.

One client stores the managed key in a proxy, where files are encrypted using SSL Hook. The
network connection of Dropbox is always encrypted by SSL. Therefore, MITM at the proxy is
introduced to an information security policy in order to decrypt SSL connection. Another client
stores the key in the client itself. This has just loaded a file from local storage, encrypts the file,
and sends the encrypted file to the cloud.

We compared the time of uploading files by two proposed methods with that by official Dropbox
client. They showed that the two methods have practical uses if the systems will be user-friendly. A
combination of the two methods enables companies to manage the risk when a secret key is lost.

Key Words : Encryption, Cloud Storage Service, Dropbox
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Application of Semi-empirical Molecular Orbital Calculation

Software “Scigress MO Compact” to Classroom Learning

Katsuto Takakura™
1: Dept. of Chemistry and Biochemistry

The semi-empirical molecular orbital calculation software “Scigress MO Compact” was applied to a
classroom learning of organic chemistry. Educational effects on motivation and comprehension
were shown when MO calculations by students themselves were performed before lecturing about
the reactivity of an enolate ion or the regioselectivity for the formation of enolate.

Key Words : Semi-empirical Molecular Orbital Calculation Software, Organic Chemistry, Intrinsic
Reaction Coordinate
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Proposal for evaluation to Biofilm formation on Metal Oxides in

atmospheric exposure type circulation water system.

T. Kougol), Y. Yamamoto" JA. Naikil), Y.Oginol) ,
T. Kanzaki®, H. Kanematsu”, H. Ikigai3 ) and H. Itoh?.

1 : Department of Material Science and Engineering
2 : Advanced Applied Chemistry and Material Science Course
3 : Department of Chemistry and Biochemistry
4 : Chemical Cleaning Advisor

We suggested new evaluation to the biofilm on metal oxides, replaced to traditional dye stained method. Indium Tin
Oxides glass substrate (ITO glass) were immersed in to atmospheric exposure type circulation water system, and we
observed to biofilm formation. Invisible-size biofilms were clarified by measurement to depth of focus system of
video microscope. And it was confirmed that some metals were concentrated in biofilm by Low-vacuum scanning
electron microscope and elemental analysis. These measurements will be new evaluation method to biofilm

formation on metal oxides.

Key Words: Biofilm, Biofouling, Metal Oxides, Atmospheric exposure type circulation water system
(Received : September 18, 2012; Accepted : January 15, 2013)
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A Study of Matsumura Katsuyuki, a Person of Culture (II):
About His Poems, Tanka, Haiku, Lyrics and Music, etc

Masahiro KURUHARA*

This paper is a continuation of the study of Matsumura Katsuyuki printed in the last issue of the MEMOIRS of Suzuka
National College of Technology. In this paper the author traces Matsumura’s life, introduces what he actually did in
various literary groups which he belonged to, and makes a critical study on his literary works such as poems, tanka,

haiku and lyrics. The author also considers what his literary activity meant in his life.

Key words: poems, tanka, haiku, lyrics and music, literary activity

* Department of General Education (Japanese Language and Literature)
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(Original Article)

The Cultural Revolution and the Thought of Dui (2 of 2)

—Using the analysis of the Private Life of Chairman Mao by Li Zhisui as a clue (7?)

Masaaki OGURA*

Lin Biao’s banner of revolt against Mao Zedong was, like that of Liu Shaoqi, a desire for power that defied Mao
Zedong’s desire for dictatorship and an ambition of becoming the supreme leader of China. With Lin Biao’s betrayal
as a turning point, Mao Zedong was forced to modify the planned course of the Cultural Revolution. For the
organizational reconstruction of the party on the verge of collapse and the control over the radical left wing of Jiang
Qing and others, he sought revenge against the capitalist roaders, Deng Xiaoping and other veteran high-ranking
members. Regarding the power balance between the Cultural Revolution faction (radical left-wing, extreme faction)
and the anti-Cultural Revolution (capitalist roaders, moderate faction), Mao Zedong attempted to secure the
dictatorial position of the President and to establish Chinese-type socialism by combining socialism of different
types: the people’s commune policy (primitive socialism) and four modernizations (socialism with western
productivity). Eventually, he selected the neutral faction of Hua Guofeng as his successor and entrusted it to continue
the party line. Mao Zedong, who possessed both aspects of the Cultural Revolution faction and the capitalist roader
faction, used thought of Dui, a basic mode of thinking as a Chinese person, as inferred from his contradictory

political stance in his later years.

Key words: purpose of the Cultural Revolution, modification of the planned course, Cultural Revolution faction,

capitalist roaders, thought of Dui

* Department of General Education (Humanities and Social Sciences)
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(Original Article)

The Cultural Revolution and the Thought of Dui (1 of 2)

—Using the analysis of the Private Life of Chairman Mao by Li Zhisui as a clue (6)

Masaaki OGURA*

Mao Zedong forcibly conducted the Cultural Revolution using some of his supporters, Jiang Qing and Lin Biao, and
by mobilizing the Red Guards, as a struggle to seize power with the goal of sweeping bourgeois thought from the
country. The true nature and motivation of Mao Zedong’s Cultural Revolution was his last struggle to seize power
from the party’s power holders, such as Liu Shaoqi, and to establish himself in the position of the highest authority.
The Red Guards split into the revolutionary rebels and the establishment and fell into a state of internal conflict
because of the content of Mao Zedong’s self-disunited thought, which simultaneously included both right-wing and
left-wing ideologies. He took political action freely using the self-disunited thought of Dui: left-wing Mao Zedong
supported the revolutionary rebels, who tried to defeat the current regime to bring down the party’s right wing;
right-wing Mao Zedong supported the loyalists, who defended the current regime desperately, and rusticated the Red
Guards. At the Ninth Party Congress of 1969, purging right-wing Liu and Deng and most members of the Central
Committee who were elected at the Eighth Party Congress, Mao Zedong surrounded himself with the left wing and

specialized his thought as the country’s guiding principle. Here, Mao Zedong’s 13-year revenge play was completed.

Key words: Cultural Revolution, Red Guards, revolutionary rebels, loyalists, thought of Dui, Ninth Party Congress

* Department of General Education (Humanities and Social Sciences)
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(Original Article)

The Socialist Education Movement and the Thought of Dui

—Using the analysis of the Private Life of Chairman Mao by Li Zhisui as a clue (5)

Masaaki OGURA*

The individual farmland contract system (adjustment policy), which was introduced to save the country from famine
conditions after the failure of the Great Leap Forward, led farmers to enhance their willingness to produce. Mao
Zedong, who had been isolated in the party, ordered the suspension of the individual farmland contract system with
the backing of Lin Biao and Hua Guofeng. He developed the socialist education movement by pointing out the
corruption among high-ranking members of regional offices and the appearance of rich people, criticizing the revival
of capitalism in rural areas, and by calling for the necessity of class struggle. However, there was neither corruption
of the party’s high-ranking members nor rich farmers in the actual rural areas, where all farmers were poor. The
theory of the socialist movement which planned to purge the party’s mainstream faction through exposition of the
bourgeoisie (revival of capitalism) was an armchair theory, and Mao Zedong failed to seize power. Therefore, when
finding new ammunition for attack on the mainstream faction, he easily withdrew from the movement. Mao Zedong’s
thought of Dui, which is a basic mode of thinking for Chinese people, was developed in a sudden change of the
policy in which he put the socialist education movement in motion and later denied it after taking the opportunity to

investigate the actual conditions.

Key words: individual farmland contract system, class, class struggle, socialist education movement, withdrawal

* Department of General Education (Humanities and Social Sciences)
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(Original Article)

The Individual Farmland Contract System and the Thought

of Dui

—Using the analysis of the Private Life of Chairman Mao by Li Zhisui as a clue (4)

Masaaki OGURA*

To save the country from famine conditions resulting from the failures of the Great Leap Forward and the people’s
commune movement and restore agricultural productivity, the farmland contract system was introduced on the
insistence of the party’s mainstream faction of Liu Shaoqi and others. Mao Zedong agreed to it in the face of the
famine conditions that prevailed throughout the country. However, along with improving agricultural productivity,
Mao Zedong intended to seize power from power holders, such as Liu Shaoqi, who had been expanding their
influence. Taking the opportunity to be supported by high-ranking members of regional offices, including Ke Qingshi
and Wang Renzhong, and Lin Biao, Hua Guofeng, and Chen Boda, he used the existence of classes and the necessity
of class struggle as ideological weapons even in that socialist country based on the Marxist theory, silenced the
party’s mainstream faction, and ordered the suspension of the individual farmland contract system (maintenance
theory of the people’s commune). Mao Zedong’s two-sided thinking (thought of Dui), which was his basic mode of
thinking as a Chinese person, can be inferred from the fact that he changed his stance from the confirmation to the

denial of the individual farmland contract system according to such changes in political and economical situations.

Key words: starvation, individual farmland contract system, Marxist theory, confirmation and denial, thought of Dui

* Department of General Education (Humanities and Social Sciences)
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(Original Article)

“The Great Leap Forward” and the Thought of Dui

—Using the analysis of the Private Life of Chairman Mao by Li Zhisui as a clue (3)

Masaaki OGURA*

In the rectification campaign, Mao Zedong failed to seize power from the mainstream faction of Liu Shaoqi and
others, who called for the establishment of a USSR-type moderate socialist country. As a new policy, he insisted on
two different forms of radical socialism: one of which was the Great Leap Forward (a policy to make a rapid increase
in agriculture and industry) and the other of which was the people’s commune movement (the reappearance of
primitive communism), and forcibly conducted by bringing pressure on high-ranking members of the party’s central
and regional offices. Consequently, the country underwent severe famine because high-ranking members of the
central and regional offices padded figures in the Great Leap Forward and because farmers reduced their willingness
to produce under the people’s commune system. Taking the opportunity to inspect modern iron-making factories in
northeastern China and to visit his hometown, Mao Zedong was awakened to the necessity of advanced science and
technology and the misery of farmers’ everyday lives. With support of Lin Biao and others, he assigned the
responsibility for the failures of the Great Leap Forward and the people’s commune to high-ranking members of the
regional offices and freed himself from responsibility. In the political processes of the Great Leap Forward and the
people’s commune movement, Mao Zedong’s thought of Dui (dualist thought), a basic mode of thinking for Chinese

people, can be found in the point that he suddenly reversed his political stance from confirmation to denial.

Key words: radical policy, Great Leap Forward, people’s commune, confirmation and denial, thought of Dui

* Department of General Education (Humanities and Social Sciences)
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(Original Article)

The Rectification Campaign and the Thought of Dui

—Using the analysis of the Private Life of Chairman Mao by Li Zhisui as a clue (2)

Masaaki OGURA*

Mao Zedong led the rectification campaign with intellectuals outside the party on the subject of criticizing the
Chinese Communist Party. Its purpose was his struggle to seize power from the party’s mainstream faction and to
emasculate the decisions of the Eighth Party Congress by which a collective leadership system was established.
Although intended to criticize the party’s bureaucracy and sectarianism, during the course of the development, the
rectification campaign developed and expanded to criticize one-party dictatorship by the Communist Party and Mao
Zedong. This enabled him to establish a temporary truce with the party’s right wing and to undertake oppression of
the right-wing elements outside the party. The rapid development, from the confirmation of the rectification campaign
which allowed criticizing the Communist Party with a purpose of attacking the party’s mainstream faction of Liu
Shaoqi, Deng Xiaoping, and others to the denial (anti-right wing struggle movement), resulted from a complete
failure of Mao Zedong’s struggle to seize power in the initial stage. It was a directional policy change designed to
antagonize his supporters, attract his opponents on his side, and reverse hostile forces. Mao Zedong freely used the
thought of Dui (dualist thought), a basic mode of thinking of Chinese people, for his struggle for political power,

which was delicately exercised in a concrete manner in such policy changing processes.

Key words: thought of Dui, struggle to seize power, rectification campaign, policy change, anti-right-wing struggle

* Department of General Education (Humanities and Social Sciences)
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Mao Zedong’s Power Struggle and “the Thought of Dui”
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