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Normal Form for Hopf/Hopf Mode Interaction

Kaoru FUJIMURA
Department of Applied Mathematics and Physics, Graduate School of Engineering
Tottori University, Tottori 680-8552, Japan
Email: kaoru@damp.tottori-u.ac.jp

Abstract: Hopf/Hopf mode interaction is governed by amplitude equations in R%. In this report, we derive
a normal form to the amplitude equations by conducting a near-identity transformation. In the course of the

derivation, the 1: 2 and 1 : 3 resonances are shown to arise naturally.

Key Words: Mode interaction, Amplitude equations, Normal form, Near-identity transformation.
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Development of Materials for 11-VI Compounds to Oxide Electronics & Neural Networks
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Abstract: This paper states the research and development (R&D) on 1I-VI semiconducting compounds to oxide electronics and
neural networks at the Department of Information Electronics, the Graduate School of Engineering, Tottori University for these

40 years.
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Abstract: In this report, the application results of optimal control theory for steel manufacturing process, robust scheduling in
machine assembly process and the application of manufacturing information system, in which automatic risk assessment by
probabilistic inference is realized, are described. These techniques are based on the intelligent manufacturing system consisted of
theory for manufacturing universality, real process data and information and know-how which the technical operator of the
manufacturing site express.
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Abstract: Software reliability is one of the most important characteristics of software quality. Its measurement and
management technologies during the software life-cycle are essential to produce and maintain quality/reliable software
systems. In this paper, we discuss software reliability modeling and its applications. As to software reliability modeling,
hazard rate and NHPP models are investigated particularly for quantitative software reliability assessment. Further, im-
perfect debugging and software availability models are also discussed with reference to incorporating practical factors
of dynamic software behavior. Finally, the history of my software reliability modeling research effort is briefly
summarized in Appendix.

Key Words: Product quality/reliability assessment, Software reliability growth modeling, Hazard rate, Nonhomogeneous Poisson
process, Imperfect debugging, Software availability, Markov process.

1.  Introduction

A software reliability model (SRM) is a mathe-
matical analysis model for the purpose of measuring
and assessing software quality/reliability quantita-
tively. Many software reliability models have been
proposed and applied to practical use because soft-
ware reliability is considered to be a “must-be quali-
ty” characteristic of a software product. The software
reliability models can be divided into two classes as
shown in Figure 1. One treats the upper software de-
velopment process, i.e., design and coding phases,
and analyzes the reliability factors of the software
products and processes, which is categorized in the
class of static model. The other deals with testing and
operation phases by describing a software fail-
ure-occurrence phenomenon or software
fault-detection phenomenon, by applying the stochas-
tic/statistics theories and can estimate and predict the
software reliability, which is categorized in dynamic
model.

In the former class, a software complexity model
is well known and can measure the reliability by as-
sessing the complexity based on the structural char-
acteristics of products and the process features to
produce the products. In the latter class, a software
reliability growth model is especially well known.

Further, this model is divided into three categories:
(1) Software failure-occurrence time model
The model which is based on the software fail-
ure-occurrence time or the software fault-detection
time.
(2) Software fault-detection count model
The model which is based on the number of soft-
ware failure-occurrence or the number of detected
faults.
(3) Software availability model
The model which describes the time-dependent be-
havior of software system alternating up (operation)
and down (restoration or fault correction) states.

The software reliability growth models are utilized
for assessing the degree of achievement of software
quality, deciding the time to software release for op-
erational use, and evaluating the maintenance cost for
faults undetected during the testing phase. We discuss
the software reliability growth models.

2. Software Reliability Growth Modeling
Generally, a mathematical model based on sto-
chastic and statistical theories is useful to describe the
software fault-detection phenomena or the software
failure-occurrence phenomena and estimate the



Fig. 1

Fig. 2

Hierarchical classification of software reliability model.

The stochastic quantities related to a software fault-detection phenomenon

or a software failure-occurrence phenomenon.

software reliability quantitatively. During the testing
phase in the software development process, software
faults are detected and removed with a lot of test-
ing-effort expenditures. Then, the number of faults
remaining in the software system decreases as the
testing goes on. This means that the probability of
software failure-occurrence is decreasing, so that the
software reliability is increasing and the time interval
between software failures becoming longer with the
testing time.

A mathematical tool which describes software re-
liability aspect is a software reliability growth model.

Based on the plausible definitions, we can devel-
op a software reliability growth model based on the
assumptions used for the actual environment during
the testing phase or the operation phase. Then, we can
define the following random variables on the number

of detected faults and the software failure-occurrence
time (see Figure 2):

N(t)= the cumulative number of software faults
(or the cumulative number of observed software fail-
ures) detected up to time t,

S = the i-th software-failure occurrence time
i=12--S,=0)

X,= the time interval between (i-1)-st and i-th
software failures (j =1,2,-.; X, =0) -

Figure 2 shows the occurrence of event
{N(t)=i} since i faults have been detected up to

time t. From these definitions, we have

S, =3 X,
k=1

X, =S, —S,,. 1)
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Assuming that the hazard rate, i.e., the software
failure rate, for X, (i=12,--)7(x) is proportional to
the current number of residual faults remaining in the
system, we have

2. (¥) =(N —i +DA(X)
(i=12--,N;x=>0,1>0), (2)

where N is the initial fault content and A(x)the soft-
ware failure rate per fault remaining in the system at
time x. If we consider two special cases in Eq. (2) as

A(X) = (¢>0), ®)

AX) = pxX™t (>0, m=>0), (4)

then two typical software hazard rate models, respec-
tively called the Jelinski-Moranda model and the
Wagoner model can be derived, where ¢ and m are
constant parameters. Usually, it is difficult to assume
that a software system is completely fault free or
failure free. Then, we have a software hazard rate
model called the Moranda model for the case of the
infinite number of software failure occurrences as

z(x)=Dk™" (i=12---D>0;0<k <), (5)

where D is the initial software hazard rate and k the
decreasing ratio. Eq. (5) describes a software fail-
ure-occurrence phenomenon where a software system
has high frequency of software failure occurrence
during the early stage of the testing or the operation
phase and it gradually decreases thereafter. Based on
the software hazard rate models above, we can derive
several software reliability assessment measures. For
example, the software reliability function for
is given as

R(x):expt—joxzi(x)dxj (i=12). (6)

Further, we also discuss NHPP models, which are
modeled for random variable N(t) as typical software
reliability growth models. In the NHPP models, a
nonhomogeneous Poisson process (NHPP) is assumed
for the random variable N(t), the distribution function
of which is given by

Pr{N(t) = nk%exp[—H ®] (h=12,--),

H () = E[N(t)]:f(:h(x)dx, (7)

where Pr[-] and E[<] mean the probability and ex-
pectation, respectively. H(t) in Eq. (7) is called a
mean value function which indicates the expectation
of N(t), i.e., the expected cumulative number of faults
detected (or the expected cumulative number of soft-
ware failures occurred) in the time interval (0,t], and
h(t) in Eqg. (7) called an intensity function which in-
dicates the instantaneous fault-detection rate at time t.

From Eq. (7), various software reliability assess-
ment measures can be derived. For examples, the ex-
pected number of faults remaining in the system at
time t is given by

n(t) =a—H(), (8)

where a=H(o0), i.e., parameter a denotes the ex-
pected initial fault content in the software system.
Given that the testing or the operation has been going
up to time t, the probability that a software failure
does not occur in the time interval (t,t+X](x=0)
is given by conditional probability
Pr{X;, >x|S,, =t} as

R(x|t) =exp[H(t) —H(x+1t)] (t=0,x=0). (9)

R(x|t) in Eq. (9) is a so-called software reliability.
Measures of MTBF (mean time between software
failures or fault-detections) can be obtained follows:

1

= 10

MTBF, (t) O (10)

MTBF, (t) = _t (11)
H ()

MTBFs in Eqgs. (10) and (11) are called instanta-
neous and cumulative MTBFs, respectively.
It is obvious that the lower the value of n(t) in

Eqg. (8), the higher the value for specified x in

Eq. (9), or the longer the value of MTBFs in Egs. (10)
and (11), the higher the achieved software reliability
is. Then, analyzing actual test data with accepted
NHPP models, these measures can be utilized to as-
sess software reliability during the testing or opera-
tion phase, where statistical inferences, i.e., parameter
estimation and goodness-of-fit test, are usually per-
formed by a method of maximum likelihood.



Table 1

To assess the software reliability actually, it is
necessary to specify the mean value function H(t) in
Eqg. (7). Many NHPP models considering the various
testing or operation environments for software relia-
bility assessment have been proposed in the last dec-

ade. Typical NHPP models are summarized in Table 1.

As discussed above, a software reliability growth is
described as the relationship between the elapsed
testing or operation time and the cumulative number
of detected faults and can be shown as the reliability
growth curve mathematically. Among the NHPP
models in Table 1, exponential and modified expo-
nential software reliability growth models are appro-
priate when the observed reliability growth curve
shows an exponential curve. Similarly, delayed
S-shaped and inflection S-shaped software reliability

A summary of NHPP models.

growth models are appropriate when the reliability
growth curve is S-shaped.

In addition, as for computer makers or software
houses in Japan, logistic curve and Gompertz curve
models have often been used as software quality as-
sessment models, on the assumption that software
fault-detection phenomena can be shown by S-shaped
reliability growth curves. In these deterministic mod-
els, the cumulative number of faults detected up to
testing t is formulated by the following growth equa-
tions:

L)=——— (m>0,&>0,k >0). (12)

1+me

G(t)=ka®  (0<a<1,0<b<1, k>0). (13)
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In Egs. (12) and (13), assuming that a convergence
value of each curve ( L(o0)0rG(e0)), i.e., parameter
k, represents the initial fault content in the software
system, it can be estimated by a regression analysis.

3. IMPERFECT DEBUGGING MODELING

Most software reliability growth models proposed
so far are based on the assumption of perfect debug-
ging, i.e., that all faults detected during the testing
and operation phases are corrected and removed per-
fectly. However, debugging actions in real testing and
operation environments are not always performed
perfectly. For example, typing errors invalidate the
fault-correction activity or fault-removal is not car-
ried out precisely due to incorrect analysis of test re-
sults. We therefore have an interest in developing a
software reliability growth model which assumes an
imperfect debugging environment. Such an imperfect
debugging model is expected to estimate reliability
assessment measures more accurately.

A. Imperfect debugging model with perfect correction
rate

To model an imperfect debugging environment,
the following assumptions are made:

(1) Each fault which causes a software failures

is corrected perfectly with probability

p(0O<p<1) . It is not corrected with

probability q(=1—-p). We call P the

perfect debugging rate or the perfect correc-
tion rate.

(2) The hazard rate is given by Eq. (5) and de-
crease geometrically each time a detected
fault is corrected (see Figure 3).

(3) The probability that two or more software
failures occur simultaneously is negligible.

(4) No new faults are introduced during the
debugging. At most one fault is removed
when it is corrected, and the correction time
is not considered.

Let X(t) be a random variable representing the
cumulative number of faults corrected up to the test-
ing time t. Then, X(t) forms a Markov process. That is,
from assumption (1), when i faults have been cor-
rected by arbitrary testing time t,

i, with probability g,

14
i+1, with probability p, 14

x<t)={

(see Fig. 4). Then, the one-step transition probability
for the Markov process that after making a transition

Fig. 3  Behavior of hazard rate.

Fig. 4  Adiagrammatic representation of
transitions between states of X(t).

into state i, the process {X(t),t >0} makes a tran-
sition into state j by time t is given by
Q;(t) = p; (1-exp-DK']), (15)

where p,are the transition probabilities from state i
to state j and are given by

ql (I = J)
Pi=y P (1,j=012,--) (16)
0, (elsewhere).

Eq. (15) represents the probability that if i faults have
been corrected at time zero, j faults are corrected by
time t after the next software failure occurs. There-
fore, based on Markov analysis by using the assump-
tions and stochastic quantities above, we have the
software reliability function and the mean time be-
tween software failures for X, (i=12--) as

11y
Ri(X)=ZL S Jpsq"“ exp[Dk°x],  (17)
s=0



p )I—l
E[X]=[R (x)dx=[kT. (18)

And if the initial fault content in the system, N, is

specified the expected cumulative number of faults
debugged imperfectly up to time t is given by

MO =235 A, a-epbpDKt), (19

n=1l i=0

where Aﬁ,n is

A=l
(1/2)n(n-1)i
Ay @0
' Hj:o(kJ -k")
j=i
(n=23,---;i=012,---,n-1)

B. Imperfect debugging model for introduced faults

Besides the imperfect debugging factor above in
fault-correction activities, we consider the possibility
of introducing new faults in the debugging process. It
is assumed that the following two kinds of software
failures exist in the dynamic environment, i.e., the
testing or user operation phase:

(F1) software failures caused by faults originally
latent in the software system prior to the
testing (which are called inherent faults),

(F2) software failures caused by faults intro-
duced during the software operation owing
to imperfect debugging.

In addition, it is assumed that one software failure is
caused by one fault and that it is impossible to dis-
criminate whether the fault that caused the software
failure that has occurred is F1 or F2. As to the soft-
ware failure-occurrence rate due to F1, the inherent
faults are detected with the progress of the operation
time. In order to consider two kinds of time depend-
encies on the decreases of F1, let a(t)i=12) denote

the software failure-occurrence rate for F1. On the
other hand, the software failure-occurrence rate due
to F2 is denoted as constant 4 (1 >0), since we as-

sume that F2 occurs randomly throughout the opera-
tion. When we consider the software fail-
ure-occurrence rate at operation time t is given by

ht)=1+a(t) (i=12). (21)

From Eq. (21), the expected cumulative number of
software failures in the time interval (0,t] (or the

expected cumulative number of detected faults) is
given by

H,® =2t + A ), } 2

A () :J:ai x)dx (i=12)

Then, we have two imperfect debugging models based
on an NHPP, where h. (t) in Eq. (21) and H, (t) in
Eqg. (22) are used as the intensity functions and the
mean value functions (i=1,2) for an NHPP, respec-
tively. Especially, exponential and delayed S-shaped
software reliability growth models are assumed for
describing software failure-occurrence phenomena
attributable to the inherent faults (see Table 1).

4, SOFTWARE AVAILABILITY MODELING

Recently, software performance measures such as
the possible utilization factors have begun to be in-
teresting for metrics as well as the hardware products.
That is, it is very important to measure and assess
software availability, which is defined as the proba-
bility that the software system is performing success-
fully, according to the specification, at a specified
time point. Several stochastic models have been pro-
posed so far for software availability measurement
and assessment. One group has proposed a software
availability model considering a reliability growth
process, taking account of the cumulative number of
corrected faults. Others have constructed software
availability models describing the uncertainty of fault
removal. Still others have incorporated the increasing
difficulty of fault removal.

The actual operational environment needs to be
more clearly reflected in software availability model-
ing, since software availability is a customer-oriented
metrics. In existing models the development of a
plausible model is described, which assumes that
there exist two types of software failure occurring
during the operation phase. Furthermore, an opera-
tional software availability model is built up from the
viewpoint of restoration scenarios.

The above models have employed Markov pro-

cesses for describing the stochastic time-dependent
behaviors of the systems which alternate between the
up state, operating regularly, and the restoration state
(down state) when a system is inoperable. Several
stochastic metrics for software availability measure-
ment in dynamic environment are derived from the
respective models.

We discuss a fundamental software availability

model below.
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Fig. 5  Sample behavior of the software system
alternating between up and down state.

Fig. 6  Behavior of restoration rate.

A. Model description

The following assumptions are made for software

availability modeling:

(1) The software system is unavailable and starts to
be restored as soon as a software failure occurs,
and the system cannot operate until the restora-
tion action is complete (see Figure 5).

(2) The restoration action implies debugging activ-
ity, which is performed perfectly with probabil-
ity a(0<a<1) and imperfectly with probabil-
ity b(=1-a). We call a the perfect debugging
rate. One fault is corrected and removed from
the software system when the debugging activi-
ty is perfect.

(3) When n faults have been corrected, the time to
the next software failure occurrence and the
restoration time follow exponential distributions
with means of 1/ A, and 1 g4, respectively.

Fig. 7 Asample realization of Y(t).

(4) The probability that two or more software fail-
ures will occur simultaneously is negligible.

Consider a stochastic process {X(t),t >0} with
the state space (W, R) where up state vector
W= f\;n=012--3} and down state
tor {R;n=012,--}- Then, the events {X(t) =W}
and {X(t) =R }mean that the system is operating and
inoperable, respectively, due to the restoration action

at time t, when n faults have already been corrected.
From assumption (2), when the restoration action
has been completed in{x(t)an},

vec-

W, with probability p
Xty=4 " . (23)
W with probability a,

n+l?

We use the Moranda model in Eq. (5) to describe the
software failure-occurrence phenomenon, i.e., when n
faults have been corrected, the software hazard rate

Ay (see Figure 3) is given by

2, =Dk (n=012,--5D>0,0<k<1) (24)
The expression of Eq. (24) comes from the point of
view that software reliability depends on the debug-
ging efforts, not the residual fault content. We do not
note how many faults remain in the software system.
Next, we describe the time-dependent behavior of
the restoration action. The restoration action for
software systems includes not only the data recovery
and the program reload, but also the debugging activ-
ities for manifested faults. From the viewpoint of the
complexity, there are cases where the faults detected
during the early stage of the testing or operation
phase have low complexity and are easy to



Fig. 8

correct/remove, and as the testing is in progress, de-
tected faults have higher complexity and are more
difficult to correct/remove. In the above case, it is
appropriate that the mean restoration time becomes
longer with the increasing number of corrected faults.

Accordingly, we express jp as follows (see Figure

6):
u,=Er"  (n=012---E>00<r<1) (25)

where E and r are the initial restoration rate and the

decreasing ratio of the restoration rate, respectively.
In Eq. (25) the case of r=1, i.e., , =E, means that
the complexity of each fault is random.

Let T and U, (n=012,--) be the random
variables representing the next software failure oc-
currence and the next restoration time intervals when
n faults have been corrected, in other words the so-
journ times in states v and R, respectively. Fur-

thermore, let Y(t) be the random variable representing

the cumulative number of faults corrected up to time t.

The sample behavior of Y(t) is illustrated in Figure 7.
It is noted that the cumulative number of corrected
faults is not always coincident with that of software
failures or restoration actions. The sample state tran-
sition diagram of X(t) is illustrated in Figure 8.

B.  Software availability measures

We can obtain the state occupancy probabilities that
the system is in state v and R attime pointtas

— gn+1(t) g;+1(t)
R, () =Pr{X(t) =W _}=-—1t—r =
W, (©) X () nt al + al i

(h=012,--), (26)

A state transition diagram for software availability modeling.

gn+1(t)
au

P, O =Pr{X(t) =R }=

n

(27)

respectively, where g () is the probability density
function of random variable s , which denotes the

first passage time to state \w , and
g.(t)=dg,(t)/dt- g, () and g (t) can be given
analytically.

The following equation holds for arbitrary time t:
S'[R, () + Py (]=1. (28)
=0

The instantaneous availability is defined as
At =S R, @), (29)
n-0

which represents the probability that the software
system is operating at specified time point t. Fur-
thermore, the average software availability over
(0,t] is defined as

A1) = % [/AX)dx, (30)

which represents the ratio of system’s operating time
to the time interval . Using Eqgs. (26) and (27),

we can express Egs. (29) and (30) as
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Fig. 9  Dependence of perfect debugging rate a on

AD)-

S gn+1(t) g:H—l(t) S gn+l(t)
A=) | Ssp=mins =]y Snes, (31)
© ZA al, +aﬂnﬂn Z; au,

10| Goalt) | 9alt) 13-Galb)
t)y== N+l ol —1-2) Tl (32)
A tﬂz;,{ " +aMHJ 13 S

respectively, where G (t) is the distribution function
of s .

Figures 9 and 10 show numerical illustrations of
At) and A (t) inEgs. (31) and (32), respectively.

APPENDIX

Fig. 10  Dependence of perfect debugging rate a on
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Towards Development of a Practical Method for Oligosaccharide Synthesis Based on
Automated Electrochemical Solution-Phase Synthesis
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Abstract: The author and his co-workers are developing a method for automated solution-phase synthesis of
oligosaccharides based on electrochemical oxidation. In this article how the author connected the dots of
oligosaccharide synthesis and electrochemical oxidation and merged into the automated electrochemical synthesizer are

described.
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Wood as prospective materials for sustainable
development- Evaluation of tactile warmth by heat
transfer analysis
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Fabrication and Thermoelectric Properties of
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Bi-Te-Sb Bulk Materials Fabricated from Rapidly
Solidified Powders

Wang, Z., Takeda, N., Akao, T., Onda, T., Chen, Z.
The 35" Inter. Conf. on Thermoelectrics & the 1%
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Cu-doped Bi-Te-Se Bulk Materials Fabricated by
Hot Extrusion
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Aluminum-Graphite Composites Fabricated by
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The Joint Symp. on Mech. and Mater. Eng. (JSMME
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Social Network Analysis and Mining, Vol. 6,
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(*Kyoto Institute Tech.)

Proc. of SPIE, Smart Structures and NDE 2016,
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Effect of loading rate on viscoelastic properties and
local mechanical heterogeneity of freshly isolated
muscle fiber bundles subjected to uniaxial
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Experimental evaluation of a control system for
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Sasaki, T"., Iba, D", Hongu, J.,
Moriwaki, I”. ("Kyoto Institute Tech.)
MOVIC2016 & RASD2016 Journal of Physics:
Conference Series, Vol.744, No.1, 12 pages, Jul. 2016.

Nakamura, M™.,

Tooth Root Bending Stress Analysis of Pre-alloyed

Sintered Steel Gers with Different Densities using

FEM Model Considering Voids

Nagata, T. ™, Takemasu, T.™, Koide, T., Hirose, N.™
("'Tokyo University of Science, Suwa, "?Higanis

Japan K.K.)

Journal of Japan Society of Powder and Powder

Metallurgy, Vol. 63, No. 7, pp.568-572, Jul. 2016.

Effects of  translational and rotational
accelerations on traumatic brain injury in a sport
utility vehicle-to-pedestrian crash

Tamura, A., Koide, T., King H. Yang *. (*Wayne State
Univ.)

International Journal of Vehicle Design, Vol.72, No.3,
pp. 208-229, Aug. 2016.

Fatigue Life Prediction of Plastic Helical Wheel
Meshed With Worm

Teshima, T., Koide, T., Ueda, A"., Tamura, A., Hongu,
J. CAMTEC INC.)

Proc. of the 6th Joint Symposium on Mechanical and
Materials  Engineering  between  Northeastern
University and Tottori University, A2-3, p.10, Sep.
2016.

Development of a biaxial tensile tester for soft
biological materials

Tamura, A., Kawaguchi, Y., Sone, Y., Koide, T.

Proc. of the 6th Joint Symposium on Mechanical and
Materials  Engineering  between  Northeastern
University and Tottori University, A2-6, p.13, Sep.
2016.

Application of Lean Alloy Steel to PM Gear
Itahara, T.™, Hirose , N. ™, Bergman, 0., Takemasu,

T.”3, Koide, T. ("*Hoganis Japan K.K., "> Hoganas AB,

Sweden, "*Tokyo University of Science, Suwa,)
Proceedings of World PM2016 Congress & Exhibition
on CD-ROM, Paper N0.3296062(5pages), Oct. 2016.

Stress Analysis In Durability Tests of Sintered Steel
Gears with Different Densities using FE-simulation
Considering Voids

Takemasu, T. ™, Nagata, T. ™, , Koide, T., Hirose , N.
2, ("Tokyo University of Science, Suwa, "Hdganas
Japan K.K.)

Proceedings of World PM2016 Congress & Exhibition

on CD-ROM, Paper No..3294877 (5pages), Oct. 2016.

Effects of anatomical site and loading rate on
tensile behavior of fiber bundles isolated from
nerve roots

Tamura, A., Sakaya, M., Koide, T.
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Proc. of the ASME 2016 International Mechanical
Engineering Congress & Exposition on CD-ROM,
Paper No. IMECE2016-66016 (7pages), Nov. 2016.

Comparative analysis on traumatic brain injury
risk due to primary and secondary impacts in a
vehicle-pedestrian sideswipe accident

Tamura, A., Hasegawa, J. ', Koide, T. (Tokyo
Metropolitan Univ.)

Proc. of the ASME 2016 International Mechanical
Engineering Congress & Exposition on CD-ROM,
Paper No. IMECE2016-66021(10pages), Nov. 2016.
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Adding a Heuristic Input for Improved Backward
Tracking Control of a Tractor-trailer Mobile Robot
Araki, N.", Inoue, T.", Nakatani, S. (“University of
Hyogo)

ICIC Express Lett., vol. 10, no. 11, pp. 2555-2561,
Nov. 2016.
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Graphical and scalable multi-agent simulator for
real-time pricing in electric power grid

Miura, M., Tokunaga, Y., Sakurama, K.

Artificial Life and Robotics, Vol. 21, No. 2, pp.
181-187, Jun. 2016.
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Basic study on active acoustic shielding (improving
the method to enlarge the AAS window)

Murao, T.”, Nishimura, M., Sakurama, K., Nishida, S.
(" nanyang technological university)

JSME Mechanical Engineering Journal, Vol. 3, No. 1,
pp. 15-003222016, Feb. 2016.
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Distributed control of networked multi-agent
systems for formation with freedom of special
Euclidean group

Sakurama, K.

In Proc. of the 55th IEEE Conference on Decision and
Control, Las Vegas, Nevada, USA, 12-14 Dec. 2016.

Control of large-scale cyber-physical systems with
agents via a representative model

Sakurama, K.

In Proc. of the 4th IEEE International Conference on
Cyber-Physical Systems, Networks, and Applications,
Nagoya, Japan, 6-7 Oct. 2016.

Masking method for local information on
distributed optimization with constraints

Wada, K., Sakurama, K.

In Proc. of the 4th IEEE International Conference on
Cyber-Physical Systems, Networks, and Applications,
Nagoya, Japan, 6-7 Oct. 2016.

Multi-robot formation control over distance sensor
network

Sakurama, K.

In Proc. of the 6th IFAC Workshop on Distributed
Estimation and Control in Networked Systems, Tokyo,
Japan, 8-9 Sep. 2016.

Source seeking by distributed swarm robots with
sample variance control

Sakurama, K., Nishida, S.

In Proc. of American Control Conference, Boston,
Massachusetts, USA, 6-8 Jul. 2016.

Control Education Efficacy Evaluation Through
Flight Control Experiment



Sato, T.", Kawaguchi, N.”, Nakatani, S., Araki, N.”,
Konishi, Y.” ("University of Hyogo)

In Proc. of IFAC Symposium on Advances in Control
Education, vol. 49, no. 6, pp. 1-3, Bratislava,
Slovakia, Jun. 2016

R&D Activities on Automated Fiber Placement
Technology at Nagoya University

Ikeda, T., Sakai, T, Fujii, Y., Yokosu, A., Asai, S.,
Takekami, H., Arai, M., Ishikawa T., and Moriya, K.
17th US-Japan Conference on Composite Materials,
Aug. 2016, Hokkaido

Development of an in-situ
technique with a diode laser
Asai, S., Fujii, Y., Yokosu A., Sakai, T., Ikeda, T., and
Ishikawa, T.

13th International Conference on Flow Processes in
Composite Materials, Jul. 2016, Kyoto.

prepreg forming

Radiative Transfer In A Rigid Carbon Material
Under Arcjet Flow Condition

Sakai, T., Horiuchi, T., Suzuki, T., Fukui, H., Ishida,
Y.

AIAA Paper 2016-0245, 54th AIAA Aerospace
Sciences Meeting, Jan. 2016, San Diego.
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Multiobjective Design Exploration of Propeller
Airfoils at Low-Reynolds and High-Mach Numbers
Conditions towards the Mars Airplane

Morizawa, S., Nonomura, T., Oyama, A., Obayashi, S.,
and Fujii, K.

Transaction of the Japan Society for Aeronautical
Sciences, Aerospace Technology Japan, Vol.14,
No.ists20, pp. Pk_47-Pk_53, 2016.

Plate-angel Effects on Acoustics Waves from
Supersonic Jet Impinging on Inclined Plates
Nonomura, T., Honda, H., Nagata, Y., Yamamoto, M.,
Morizawa, S., Obayashi, S. and Fujii, K.

AIAA Journal, Vol.54, No.3, pp.816-827, 2016.

Aileron Effect by the Elevon on the Aerodynamic
Characteristics of a Mars Exploration Airplane
with a Deployable-Wing

Morizawa, S., Sakamoto, K., Yasuda, A., Miyazaki, S.,
Kawazoe, H.

The 2016 Asia-Pacific International Symposium on
Aerospace Technology, D1-2, Toyama, Japan, Oct.
25-27, 2016.

Development of Serrated Multi-Electrode Plasma
Actuators for Enhanced Force Production

Matsuno, T., Sugahara, M., Kawazoe, H., Nishida. H".
("Tokyo University of Agriculture and Technology)
54th AIAA Aerospace Sciences Meeting, AIAA
SciTech, AIAA 2016-1691, Jan. 2016.

Wind tunnel evaluation based design of lift
creating cylinder using plasma actuators

Kanazaki, M., Matsuno, T., Maeda, K, Kawazoe, H.
("Tokyo Metropolitan University)

Int. J. of Automation and Logistics, Vol.2, Issue 1-2,
pp. 45-59, Feb. 2016.

Vectored Jet Control for Trielectrode Plasma
Actuator with Serrated Electrode

Matsuno, T., Sugahara, M., Koyama, J., Fujita, N.,
Yamada, G., Kawazoe, H.

Trans. JSASS Aerospace Tech. Japan,
No.ists30, pp. Pe_55-Pe_61, Sep. 2016.

\Vol.14,

Multiple Additional Sampling by Expected
Improvement Maximization in Efficient Global
Optimization for Real-World Design Problem
Kanazaki, M™., Imamura, T™., Matsuno T., Chiba, K™".
("Tokyo Metropolitan University)

("University of Tokyo)

(" The University of Electro-Communications)

The 20th Asia-pacific Symposium on Intelligent and
Evolutionary Systems, Canberra, Australia, 16-18

Nov. 2016, pp.183-194.

Experimental Parametric Study of Fins Mounted
Vertically over the Wing

Takanashi, S™., Omori, T"., Sunada, Y*., Imamura, T".,
Kanazaki, M™., Chiba, K., Matsuno, T.
(“University of Tokyo)

("Tokyo Metropolitan University)
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(" Tohoku University)

Journal of Fluid Science and Technology, Vol.11,
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Asia-Pacific International Symposium on Aerospace
Technology, pp.241-248, 2016.
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High-Accuracy Numerical Integration of Charged
Particle Motion — with  Application to
Ponderomotive Force

Furukawa, M., Matsuyama, A., Ohkawa, Y.
Plasma and Fusion Research,
pp.1303003-1-1303003-4, 2016.

Vol.11,

Extension of numerical matching method to weakly
nonlinear regime — beyond the Rutherford
theory of magnetic island evolution

Furukawa, M., Tokuda, S.

26th IAEA Fusion Energy Conference, Proceeding
(TH/P1-14) 2016.

Hybrid numerical solvers for massively parallel
eigenvalue computation and their benchmark with
electronic structure calculations

Imachi H. and Hoshi T.

J. Inf. Process. 24, pp. 164-172 (2016) .

One-hundred-nm-scale electronic structure and
transport calculations of organic polymers on the
K computer

Imachi H. Yokoyama S., Kaji T., Abe Y., Tada T.,
Hoshi T.

AIP Conf. Proc. 1790, 020010, 4pp. (2016) .

Extremely scalable algorithm for 10%-atom
guantum material simulation on the full system of
the K computer

Hoshi T., Imachi H., Kumahata K., Terai M.,
Miyamoto K., Minami K. and Shoji F.

Proc. ScalA16 in SC16, pp.30-40 (2016).

Thermo-molecular gas-film lubrication dynamics
considering boundary temperature and ambient
gas (2 - DOF numerical analysis by t- MGL
equation)

Fukui, S., Okamura, Y., Nakasuji, A., Matsuoka, H.
Microsystem Technologies, Vol. 22, Issue 6, pp.
1337-1349, 2016.

Theoretical study of surface interaction stresses
considering one-dimensional material distributions
in the in-plane direction based on the

Lennard-Jones potential

Matsuoka, H., Tanaka, T., Fukui, S.

Microsystem Technologies, Published online, DOI:
10.1007/s00542-016-3194-7, 2016.

Theoretical study of surface interaction pressures
of two-dimensional periodic material distributions
based on the Lennard-Jones potential
Matsuoka, H., Kitahama, N., Fukui, S.
Microsystem Technologies, Vol. 22,
1419-1428, 2016.
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Effects of surface roughness on characteristics of
liquid transfer due to breakage of liquid meniscus
bridge

Matsuoka, H., Miyamoto, M., Fukui, S.
Microsystem Technologies, Vol. 22,
1397-1404, 2016.
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Real-Contact Area between an Elastomer and a
Flat Plane Observed by Surface Plasmon
Resonance: Optical Model Calculations

Maegawa, S., Matsuoka, H., Fukui, S., Itoigawa, F.",
Nakamura, T.” ("Nagoya Institute of Technology)
Tribology Letters, Vol. 64, Issue 1, Article 7, 2016.
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New insight into the mechanism of static friction: A
theoretical prediction of the effect of loading
history on static friction force based on the static
friction model proposed by Lorentz and Persson
Maegawa, S., ltoigawa, F., Nakamura, T.

Tribology International, Vol.102, pp.532-539, 2016.

Effect of surface grooves on Kinetic friction of a
rubber slider

Maegawa, S., Itoigawa, F., Nakamura, T.

Tribology International, Vol.102, pp.326—332, 2016.

Effect of stress distribution at contact interface on
static friction force: numerical simulation and
model experiment
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Maegawa, S., ltoigawa, F., Nakamura, T.
Tribology Letters, Vol.62, Article 15, 2016.

Discussion on surface plasmon resonance
technique in the Otto configuration for
measurement of lubricant film thickness

Maegawa, S., Yamaguchi, J., ltoigawa, F., Nakamura,
T.

Tribology Letters, Vol.62, Article 14, 2016.

In situ observation of adsorbed fatty acid films
using surface plasmon resonance

Maegawa, S., Koseki, A., Itoigawa, F., Nakamura, T.
Tribology International, Vol.97, pp.228-233, 2016.
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Maegawa, S., ltoigawa, F., Nakamura, T.
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Mechanism for changes
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experimentation

Maegawa, S., Morikawa, Y., Hayakawa, S., Itoigawa,
F., Nakamura, T.
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Manufacture, Vol.100, pp.7-13, 2016.
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Reduction of cutting tool wear using extremely
short time intermittent-cutting

Terasaka, Y., Itoigawa, F., Maegawa, S., Nakamura, T.
Proceedings of 7" International Conference on
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2016.

Wear and failure of CVD diamond coated tool in
end-milling of WC-Co die materials — influence of
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Proceedings of 7" International Conference on
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2016.

Tool wear properties of sharpened CVD diamond
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Suganuma, S., Itoigawa, Hayakawa, S., F., Maegawa,
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Tribology in Manufacturing Processes, pp.370-374,
2016.

Transient motion of and heat transfer in a rarefied
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Doi, T.
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Transient Couette flow of a rarefied gas between

plane parallel walls with different surface
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Doi, T.
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Steady distribution of cells in a one-dimensional
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Comparative CFD Analysis of Vertical Axis Wind
Turbine in Upright and Tilted Configuration
Chowdhury, A. M”*., Akimoto, H"., Hara, Y. ("KAIST)
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Experiment and Numerical Simulation of an
Aluminum Circular-Blade Butterfly Wind Turbine
Hara,Y., Shiozaki, A™., Nishiono, H™., Saito, ™.,
Shioya, K*2., Sumi, T"3., Matsubara, Y., Yasumoto,
Y™., Takagaki, K., Kogo, S. ("Sinfonia Technology,
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Experimental Study on the Effects of Relative
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Proc. 15th World Wind Energy Conference and
Exhibition, Tokyo, Japan, D-4-4, Oct. 2016.

Performance Prediction of Triangular-Blade
Butterfly Wind Turbine with Mechanical
Over-Speed Control System
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Proc. 15th World Wind Energy Conference and
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Numerical Analysis of Flow Field around an
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Photonic integrated circuits unveil crisis-induced
intermittency
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Kazuyuki Yoshimura
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Existence of discrete solitons in discrete nonlinear
Shrodinger equations with non-weak couplings
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Japan Journal of Industrial and Applied Mathematics,
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Proc. of the 2016 International Symposium on
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Proc. of the 2016 International Symposium on
Nonlinear Theory and Its Applications, pp.566-569,
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Kazuyuki Yoshimura
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Clustering and Network Inference
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Display Electronic Systems: Augmented Reality in
the Next Decade
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Proc. Int. Display Workshop, pp.1274-1277, Dec.
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Reconstruction of 3D Temperature Distributions in
Free Convection Field around a Small Heated
Sphere in Water
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University)
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A Framework for Improvement of Importance
Map for Image Retargeting Assisted by Light Field
Images
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Proc. IEEE 5th Global Conf. on Consumer Electronics,
pp.105~106, Oct. 2016.

Sparse Representation using Weighted Graph
Fourier Transform based on Color-Depth
Correlation for Depth Map Compression

Kanamori, T., Mishiba, K., Oyamada, Y., Kondo, K.
Proc. IEEE 5th Global Conf. on Consumer Electronics,
pp.29~30, Oct. 2016.

Wavelet-Based Depth Map Estimation for Light
Field Cameras

Mishiba, K., Oyamada, Y., Kondo, K.

Proc. IEEE 5th Global Conf. on Consumer Electronics,

pp.167~168, Oct. 2016.

Simultaneous Imaging of Temperature and
Concentration of Ethanol-water Mixtures in
Microchannel using Near-infrared Dual-
wavelength Absorption Technique

Kakuta, N™., Yamashita, H™., Kawashima, D™.,
Kondo, K., Arimoto, H™., Yamada Y™. ("Tokyo
Metropolitan University, *?National Institute of AIST,
“3The University of Electro-Communications)
Measurement Science and Technology, vol.27, no.11,
pp.115401-1~115401-12, Sep. 2016.

P2-invariant Z ALV - X BEBER

KRG E, LB, =45 %, Tk

B e RS I, 116 &, 208 &,
PRMU2016-56, pp.13-18, 2016 4E 9 f]

Depth Map Estimation using Census Transform for
Light Field Cameras

Tomioka, T., Mishiba, K., Oyamada, Y., Kondo, K.
Proc. 41st IEEE Int. Conf. Acoustics, Speech and
Signal Processing, pp.1641~1645, Mar. 2016.

Visualization of Free-convection Temperature
Field around a Small Heated Sphere in Water
Kakuta, N*1., Fujioka, R™., Kondo, K., Miyake, T.,
Arimoto, H*2., Yamada, Y. ("'Tokyo Metropolitan
University, “?National Institute of AIST, ™The
University of Electro-Communications)

Proc. Pacific Rim Thermal Engineering Conf.,
pp.15097-1~15097-5, Mar. 2016.

Single Image Super Resolution by L2
Approximation with Random Sampled Dictionary
Fujisawa, T™., Yoshida, T™., Mishiba, K. lkehara,
M™. ("'Keio University, *?Nagaoka University of
Technology)

IEICE Trans. Fundamentals of Electronics,
Communications and Computer Sciences, Vol.E99-A,
No.2, pp.612~620, Feb. 2016.

NI—=RHF 2=y T%BLS Pre-inverse &
ANC

AR, K&, #wME A, GkR4e
155780, %5 115 &, 522 75, pp.293-298, 2016 4 3
A
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Impact and High-Pitch Noise Suppression Based
on Spectral Entropy

Kawamura, A™., Hayasaka, N™2., Sasaoka, N.,
( ™Osaka  University, "Qsaka  Electro-
Communication University)

IEICE Trans. Fundamentals, WVol.E99-A, No.4,

pp.777-787, Apr. 2016.

NEHEE B Pre-inverse B ANC Y X F L

BT S8R
W E4h, AR, KMFE, EREA,
BA

29 [A] MK E AT AT —T Ta y SiRCE,
pp.75-76, 2016 4 5

PAPR IC&BABEI7L—LBHERAWSEREE
EMEE

TERGE L, RBFE, EMEA, JHERA

%29 [\ ML AT A= va vy i E,
pp. 330-335, 2016 4 5 /]

FrRIENBEICE IS VI FTETT—Y
aVICET 5 — &

HE R, MR, KMfE,
BA

1558, % 116 &, 82 75, pp.23-27, 2016 4~ 6 H

R EN, O

Pre-inverse Active Noise Control System with
Auxiliary Filter

Otsuki, K., Sasaoka, N., Minagi, R., Itoh, Y.

Proc. The 31th International Techinical Conference on
Circuits/Systems, Computers and Communications,
pp.831-834, Jul. 2016.

ALERUSSCF7ZILI) XLERAWS IR BB
JYFIT4IIARICET B —RE

TRE, EH BT, EMEA, HERERA, PR
A2 (YRR, P HE R

B8, % 116 %, 204 =, pp.33-37, 2016 4= 8 A

Threshold Decision for Rank Adaptation Based on
Cumulative Channel Capacity

Aono, K., Sasaoka, N., Itoh, Y.

Proc. 2016 International on Intelligent Signal
Processing and Communication Systems, pp.302-306,
Oct. 2016.

A frequency synchronization method for multiple

access in direct spectrum division transmission
Abe, J.", Nakagawa, T. ("NTT)

2016 IEEE Global Communications Conference
(GLOBECOM) Proc., pp. 1-6, Dec. 2016.

Attempt on the Extraction of EEG Using the ECG
at the Time of Walking and Stepping Motion
Fujimura, K., Nishioka, K., Nakanishi, I. Li, S.

Joint 8th International Conference on Soft Computing
and Intelligent Systems and 17th International
Symposium on Advanced Intelligent Systems, pp.
714-717, Aug. 2016.

Modeling of ""High-Class Feeling™ on a cosmetic
package design

Nakajima, K.™, Lee, N.™, Tobitani, K.™, Katahira,
K.™, Nagata, N.", Shiraiwa, A., Nikata, K.™?,
Arakawa, K.™3, Ishii, K.™, Tsukiyama, F.*, Kobayashi,
S." (" Kwansei Gakuin University, *2Kanazawa
College of Art, ™Meiji University , ™KOSE
Corporation)

22nd Korea-Japan Joint Workshop on Frontiers of
Computer Vision (FCV2016) Proc., pp. 319-324, Feb.
2016.

BAABEBEOLERZH AL - RiKER#HH
BT 58 H

FRERT B CRR, [ Iy 0

F17 B ML~ » 7HFES 2016 S A SO,
SOM2016-07 (pp.07-01 to 07-04), 2016 4 03 H.

SREEHRDEOBRURM=HETLEERF
Jro R s, R, R AT, R R A
L, RN, R EM, RSO, AR
fiirth ™, IR R AR, T RIS, vRERET (Y BT
FhERTF, P AREN TR RFRFR)

H A T %25 SCHE, % 15 %, 4 &, pp. 563-570,
2016 4 8 H.

HRYWMEEOBRRL A & FBREOR &

FE 50, FEB G KRR, 48 g 172, HREFFETS, £
AR, A, AT T RS, N
AR CPBTERERT:, A B TERT,
EREM TEZRFRABE)

B HHEEYR L 2 —~ U RABIIES, 4
116 %, 229 %, HIP2016-47, pp.25-28, 2016 4 9 1.



MIRRECEHREICKIEEER

FUE S, AR (BT K )

VRL 28 R TFR BT - EW - VAT LMK
£ R SCHE, TC17-8, pp.583-588, 2016 4 9 H .

DERZAMALRRREHMEICET SRA -
ENMED=EERE-

i N/ N O ) (2 e i == N )

32 M7V VAT AV URY T AER
£ FSS2016(1 K¥) , TB1-4(pp.315 - 318),
2016 4£ 09 H.

fRHAZAV-EEEGEKROEEYTY
ETNICE T HEEMO LB

SR — - FE S - AR (R BTN R
VIEW2016 © ¥ a VHITOEMHY —27 v a v
AT AL 1S1-17, pp.141-145, 2016 4F 11 H.

Bofiiitvy FOBADOVLA NS - KEE—
WA UMRE - BRK - K-

AR/

Rk 28 - HARFREEHR T 7 ¥ 4 FahE - Y
[E K2, RiBllaks SS1(6 ~2—17), 2016 4F 12
H.

iR 1= & 5B BT & £ DO

AN

R T A AREE, (R B s b=, 2016 4 4 A
Intra-Palm Propagation Signals as Suitable
Biometrics for Successive Authentication

Inada, T., Sodani, Y., Nakanishi, 1.

Journal of Computer Technology and Application, Vol.

7, No. 2, pp. 65-72, Feb. 2016.

BEREEEICH TS FAST DER

AT ER 2N, ZE(ERI, HvESh

BRI OCEE C, Vol 136, No. 6, pp. 838-843,
2016 4 6 A

EXEZFROH<T Y TOERK

R, ZRALWI, e )

15 Hom s P25 SCEE D, Vol. J99-D, No. 7, pp.
679-682, 2016 ££ 7 H

A Study on EEG evoked by Invisible Visual
Stimulation Toward Continuous User Verification
Hattori, M., Izumi, Y., Nakanishi, I.

Proc. of International Technical Conference on
Circuits/Systems, Computers and Communications
(ITC-CSCC2016), pp. 629-632, Jul. 2016
Unconscious Biometrics for Continuous User
Verification

Nakanishi, I.

Proc. of the 8th International Conference on Signal
Processing Systems (ICSPS2016), Auckland, New

Zealand, pp. 20-25, Nov. 2016

RGERARBICAMT-HETELVRERRIC
KOFERBEICBETZI—EE

JIREBHESE, SRAGRS, hvE D)

71 ol E S B e, BioX2016-5, pp.37-40,
2016 4 6 A

AFEHRESICLIBARBMOBEERER LA
OMY A ~ BEEZXBANEALERERE
DEWVICKIBEME~NDEE ~

PEEOKRR, KREpiE, FEER, R

I WIEE S, BioX2016-6, pp.41-44,
2016 £ 6 H

MRETEGVRERRERHMICIIFREMICET S
JR B, MEREK, [BEIRES, e

1 0 {3 & S 5, BioX2016-10, pp.
51-54, 2016 4 10 A

BREFEHIREFBEZEALLER DFT IT&
BASAIZEDIKIZEE

milek, HEs)

%5 18 [F] IEEE JA B 354 S AR VU LNk
£, pp. 343-346, 2016 4 11 H

Shift Scheduling for Part Time Emproyee in
Large-Scale DIY Shop

Ohki, M.

Proc. 14th International Conference on Parallel
Problem Solving from Nature PPSN2016, pp.27-39,
Sep. 2016.

An Effective Cooperative GA for Shift Scheduling
of Short Time Employee in Large-Scale Home
Improvement Retailer

Ohki, M.

Proc. International Conference on Soft Computing

69



70

¥MHEY A 2017

MENDEL2016, pp.1-8, June 2016.

Studies on interface of Cu/Al and Al/SiO2/Si
Yoshihiro Irie, Hiromi Tanaka, Kentaro Kinoshita,
Satoru Kishida

Procedia Engineering, Vol.141, pp.144-151(2016).

Influence of ultraviolet irradiation on data
retention characteristics in resistive random access
memory

K. Kimura, K. Ohmi, S. Kishida and K. Kinoshital
APPLIED PHYSICS LETTERS 108, 123501 (2016)

Improved performance of a conducting-bridge
random access memory using ionic liquid

A.Harada, H.Yamaoka, S. Tojo, K.Watanabe,
A.Sakaguchi, K.Kinoshita, S.Kishida, Y. Fukaya,
K.Matsumoto, R.Hagiwara,d H.Sakaguchi,

T.Nokamiac and T.Itoh
J. Materials Chemistry C, \ol.4, pp.7215-7222
(2016).

Pulse Switching Property of Reset Process in
Resistive Random Access Memory (ReRAM)
Consisting of Binary-Transition-Metal-Oxides
T.Moriyama, T.Yamasaki, T.Ohno, S.Kishida and
K.Kinoshita

MRS Advanced Materials, Vol.461, pp.1-6(2016).

Formation Mechanism of Conducting Path in
Resistive Random Access Memory by First
Principles Calculation Using Practical Model
Based on Experimental Results

Takumi Moriyama, Takahiro Yamasaki,
Ohno, Satoru Kishida, and Kentar Kinoshita
MRS Advances, 2016, DOI: 10.1557/adv.2016.461.

Takahisa

N—FH—RIILTHBERENT: CT EHEDO MTF
AE

S5O E MZE AR, ERE R TR
[ 9==g s I

1255, Vol.NC2015-80(2016-03), pp.59-63.

7V v A —E% AT PR S OBIE

fE A I R R B, UK R B R TR
B FH B

1558, Vol.NC2015-101(2016-03), pp.185-188.

Oxide electronics from high-Tc superconductors to
resistive-random access memory (Re-RAM) and so
on

S.Kishida

International Conference on Engineering and Applied
Science 2016

Resistance Given by Tiling Grain Surface with
Micro Surface Structure in Polycrystalline Metal
Oxide

T.Moriyama, T.Yamasaki,
K.Kinoshita

J. Appl. Phys., 120, (2016), 215302-1-215302-9.

T.0Ohno, S.Kishida and

Rare-earth-free white emitting Ba:TiP20s phosp
hor: revealing its crystal structure and photolu
minescence properties

T. Hasegawa™, S. W. Kim™, S. Kamei™!, T. Ishi
gaki, K. Uematsu™, K. Ohmi, K. Toda™, M. Sat
ol ("' Niigata Univ.)

DALTON TRANS., 45(28), 11554-11559, (2016).

Influence of ultraviolet irradiation on data
retention characteristics in resistive random access
memory

K. Kimura, K. Ohmi, S. Kishida, and K. Kinoshita,
Appl. Phys. Lett., 108, 123501-1-123501-5, (2016).

RAQYTFTHER—KICKBMER - EREHEDR
Eib ik

RKER™T, mrEH, KB (AL y)

WA SRR RO BISE, v — T A —HR, 1
W, &5 4 ¥, pp.45-56, 2016 4~ 7 A

CuAlS:Mn EEMEERAEKZRAV-ERIA
BEL®RFORE

JENT I FE, MRAK, AR, KEDERE

15547 EID2013-18, pp.65-68, 2016 4F 1 H .

FEAEFHAZAVVG VR FREUNZERLE
BBEEILY FALISRYEVRELEF
JHLE L, EEREE, AR, KRBETE
M4 2 17 45 1IDY2016-1, pp.29-32, 2016 4 1 H .



AEEOAEREEBREICAWS YVO4Bi,Eu +/
HXARDER ~pHFIHIZK S Bi,Eu DFREF
FE~

BB, kL, A, KAk, KEDERE

B 22 B & IDY2016-1, pp.13-16, 2016 4F 1 A .

ZnSTe coherently grown onto GaP substrates by
molecular beam epitaxy using ZnS buffer layers
Ichino, K., Kashiyama, S., Nanba, N., Hasegawa, H.,
Abe, T.,

Proc. The 17th International Conference on II-VI
Compound and Related Materials, Paris, France,
13-18, Sep. 2015.

Phys. Status Solidi B, Vol. 253, No. 8, pp. 1476-1479,
Aug. 2016.

Development of ZnSe-based organic-inorganic
hybrid UV-APDs array

Abe, T., Inoue, R., Fujimoto, T., Tanaka, K., Uchida,
S., Kasada, H., Ando, K., Ichino, K.,

Proc. The 17th International Conference on II-VI
Compound and Related Materials, Paris, France,
13-18, Sep. 2015. (invited)

UV-APDs using ZnSe-based organic-inorganic
hybrid structure with long lifetime and device
integration

Abe, T., Inoue, R., Fujimoto, T., Tanaka, K., Uchida,
S., Kasada, H., Ando, K., Ichino, K.,

Proc. The 17th International Conference on I1-VI
Compound and Related Materials, Paris, France, Sep.
13-18, 2015. (invited talk)

Phys. Status Solidi C, Vol. 13, No. 7-9, pp. 677-682,
Jul. 2016.

Quantum confined Stark effect of polar and
non-polar ZnO/ZnMgO quantum wells grown by
MBE", Abe, T., Motoyama, T., Yamamoto, M.,
Yamamoto, A., Iwagashita, S., Kasada, H., Ando, K.,
Ichino, K.,

Proc. The 17th International Conference on I11-VI
Compound and Related Materials, Paris, France, Sep.
13-18, 2015.

Phys. Status Solidi C, Vol. 13, No. 7-9, pp. 602-605,
Jul. 2016.

Conductivity control of Sn-doped alpha-Ga203
thin films grown on sapphire substrates

* Kk

Akaiwa, K*™,, Kaneko, K™, Ichino, K"., Fujita, S™,,
("Tottori University, "Kyoto University)

Jpn. J. Appl. Phys., Vol. 55, No. 12, pp. 1202BA-1--8,
Dec. 2016.

Conductivity control of Sn-doped
corundum-structured Ga203 films on sapphire
Akaiwa, K™™., Kaneko, K™., Ichino, K"., Fujita, S™.,
("Tottori University, “"Kyoto University)

Abst. Collaborative Conference on 3D & materials
Research 2016, Incheon/Seoul, South Korea, 20-24,
June 2016, p.318 (invited).

Conductivity control of Sn-doped
corundum-structured Ga203 films on sapphire
Akaiwa, K™, Kaneko, K™., Ichino, K., Fujita, S™.,
("Tottori University, “Kyoto University)

Abst. Energy Meterials Nanotechnology Meeting on
Epitaxy 2016, Budapest, Hungary, 4-8, Sep. 2016,
A-20 (invited)

Miniaturisation of Zn/Br Redox Flow Battery Cell
and Investigation of Electrode Materials Influence
on Its Characteristics

Nagai, Y., Komiyama, R., Miyashita, H., Lee, S.-S.
Micro and Nano Letters, Vo.11, pp.577-581, Oct.
2016.

Simulation Study on Reproducing Resistive
Switching Effect by Soret and Fick Diffusion in
Resistive Random Access Memory

Kinoshita, K., Koishi, R., Moriyama, T., Kawano, K.,
Miyashita, H., Lee, S.-S., Kishida, S.

MRS Advances, doi: 10.1557/adv.2016.449, pp.1-6,
Jun. 2016.

A Wireless Sensor Network Platform for Water
Quality Monitoring

Kageyama, T., Miura, M., Maeda, A., Mori, A., Lee,
S.-S.

Proc. of IEEE Sensors 2016, pp.1442-1444, Oct.
2016.

The Effect of Short Beam Length and Gap
Distance on the Resonance Frequencies in
Fishbone-Shaped Microelectromechanical System
Resonator

Takahashi, R., Miyashita, H., Kinoshita, K., Lee, S.-S.
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Proc. of IEEE Sensors 2016, pp. 1574-1576, Oct.
2016.
Inkjet-Printed THz
Metamaterial

Kashiwagi, K., Xie, L., Li, X., Kageyama, T., Miura,
M., Miyashita, H., Kono, J., Lee, S.-S.

Proc. of the 41st International Conference on Infrared,
Millimeter, and Terahertz Waves (IRMMW-THz
2016), W5P.11.04.pdf (in CDROM 2 pages), Sep.
2016.

Silver-Nanoparticle

Polarization Dependence of IR Transmittance of
Checkerboard Patterns Containing both
Capacitive and Inductive Self-Complementary
Patterns

Higashira, T., Kageyama, T., Kashiwagi, K.,
Miyashita, H., Takano, K., Nakajima, M., Lee, S.-S.
Proc. of the 41st International Conference on Infrared,
Millimeter, and Terahertz Waves (IRMMW-THz
2016), W5P.11.13.pdf (in CDROM 2 pages), Sep.
2016.

Development of a Sensor Node of Wireless Sensor
Network System for Water Quality Monitoring
Kageyama, T., Miura, M., Lee, S.-S.

Proc. of the 7th Japan-China-Korea MEMS/NEMS
Conference 2016, pp. 97-98, Sep. 2016.

A Feasibility Study of Chlorophyll Sensor Using a
Simple Optical Setup

Taie, M., Kageyama, T., Maeda, A., Mori, M., Miura,
M., Lee, S.-S.

Proc. of Optofluidics 2016, pp. 1-2, July 2016.

Bias Voltage Determination for Investigation of the
Influence of Short Beam Length Variation in
Fishbone-Shaped MEMS Resonator on Resonance
Frequency

Takahashi, R., Miyashita, H., Kondo, M., Kageyama,
T., Lee, S.-S.

Proc. of Asia-Pacific Conference of Transducers and
Micro and Nano Technology (APCOT) 2016, pp.
35-36, Jun. 2016.

Development of Ohmic Contact Type RF MEMS
Switch and Investigation of DC Bias Resistance
Influence on Its RF Characteristics

Kageyama, T., Kato, M., Miyashita, H., Lee, S.-S.
Proc. of Asia-Pacific Conference of Transducers and
Micro and Nano Technology (APCOT) 2016, pp.
37-38, Jun. 2016.

Design of Microheater for Fast VOC Gas
Desorption in a Micropreconcentrator

Oyama, K., Sagasaki, H., Iwata, M., Kageyama, T.,
Miyashita, H., Lee, S.-S.

Proc. of Asia-Pacific Conference of Transducers and
Micro and Nano Technology (APCOT) 2016, pp.
269-270, Jun. 2016.

A Simple Fabrication Method of Handheld Liquid
Chromatography with Nanochannel

Miyashita, H., Lee, S.-S.

Proc. of Asia-Pacific Conference of Transducers and
Micro and Nano Technology (APCOT) 2016, pp.
365-366, Jun. 2016.

Miniaturization of Zn/Br Redox Flow Battery Cell
Nagai, Y., Komiyama, R., Miyashita, H., Lee, S.-S.
Proc. of IEEE NEMS 2016, A4P-8-63 (4 pages), Apr. ,
2016.
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lonic Liquid Tag with Multiple Functions in
Electrochemical Glycosylation

Nokami, T., Sasaki, N., Isoda, Y., Itoh, T.
ChemElectroChem, Vol.3, No.12, pp.2012-2016, Dec.
2016.

Extraction of Polysaccharides from Japanese
Cedar Using Phosphonate-Derived Polar lonic
Liquids Having Functional Groups

Fukaya, Y., Asai, R., Kadotani, S., Nokami, T., Itoh,
T.

Bull. Chem. Soc. Jpn., Vol.89. No.8, pp.879-886, Aug.
2016.

Development of Solvent-Driven
Reactions

Itoh, T.

Heterocycles, Vol.92, No.8, pp.1373-1795, Aug. 2016.

Iron-Catalyzed

Influence of Chirality on the Cyclohexene-Fused
Ceso Fullerene Derivatives as an Accepter Partner in
a Photovoltaic Cell

Sugawara, K., Nakamura, N., Yamane, Y., Hayase, S.,
Nokami, T., Itoh, T.

Green Energy and Environment,
pp.149-155, Jul. 2016.

Vol.1, No.2,

Improved Performance of a Conducting-Bridge
Random Access Memory using lonic Liquids
Harada, A., Yamaoka, H., Tojo, S., Watanabe, K.,
Sakaguchi, A., Kinoshita, K., Kishida, S., Fukaya, Y.,
Matsumoto, K., Hagiwara, R., Sakaguchi, H., Nokami,
T., Itoh, T.

J. Mater. Chem. C, Vol.4, N0.30, pp.7215-7222, Jun.
2016.

Recent Progress on Nazarov Cyclization, Use of
Iron Salt as Catalyst in an lonic Liquid Solvent
System

Itoh, T., Nokami, T., Kawatsura, M.

Chem. Rec., Vol.16, No.3, pp.1676-1689, Jun. 2016.
CO:2 Solubility in Ether Functionalized lonic
Liquids on Mole Fraction and Molarity Scales
Kanakubo, M., Makino, T., Taniguchi, T., Nokami, T,

Itoh, T.
ACS Sus. Chem. Eng., Vol.4, No.2, pp.525-535, Feb.
2016.

Generation, Characterization, and Reactions of
Thionium lons Based on the Indirect Cation Pool
Method

Shimizu, A., Takeda, K., Mishima, S., Saito, K., Kim,
S., Nokami, T., Yoshida, J.

Bull. Chem. Soc. Jpn., Vol.89, No.1, pp.61-66, Jan.
2016.

MAEBRRMILT =0 LMET7 UL EBRREG
JImE JE Y B)NERL HeE 2 CHAKRS:, 2
UK )

A AL P ihait, & 74 %, 175, pp.45-55,
2016 451 A

Carbohydrate Derivatives

Nokami, T.

Science of Synthesis, Section 30.1.3. ed. by Murai, T.
Thieme, Stuttgart, pp.267-291, 2016.

FBIOE /1 FAVREDOERMN -G -FH - BLOD
XIEDES

it yies

A F O HRIRA I fR & A S, B e B IESR,
CMC Hihl, H A, pp.96-108, 2016

One-Pot Synthesis of 3-Substituted
3,4-Dihydro-1,2,3-benzotriazine Derivatives Based
on the Reaction of o-Bromobenzyl Azides with
Butyllithium

Kobayashi, K., Chikazawa, Y.

Helv. Chim. Acta, Vol.99, No.1, pp.33-36, Jan. 2016.

Synthesis of 6,7-Dihydropyrido[2,3-d]pyrimidin-
5(8H)-one Derivatives Based on the Reaction of
1-(4-Chloropyrimidin-5-yl)alk-2-en-1-one
Derivatives with Primary Amines

Kobayashi, K., Ono, R., Ishitobi, K., Chikazawa, Y.,
Hiyoshi, H., Umezu, K.

Heterocycles, Vol.92, No.2, pp.260-271, Feb. 2016.

A Convenient Synthesis of 1-Alkoxy-2-alkyl-1,2-
dihydroisoquinoline-3,4-diones Utilizing the
Reaction of 2-(Dialkoxymethyl)phenyllithiums
with Dimethyl Oxalate
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Kobayashi, K., Honda, Y., Kuroda, M.
Helv. Chim. Acta, Vo0l.99, No.2, pp.125-129, Feb.
2016.

Synthesis of N,N-Disubstituted 1-Aryl-1,3-dihydro-
2H-isoindole-2-carbothioamides

Kobayashi, K., Shigemura, Y., Tanmatsu, M.
Heterocycles, Vo0l.92, No.5, pp.844-856, May. 2016.

Synthesis of 2-Aryl-2,3-dihydro-1,8-naphthyridin-
4(1H)-ones by Deprotective Cyclization of
N-{3-[(2E)-3-Arylprop-2-enoyl]pyridin-2-yl}-2,2-
dimethylpropanamides in Water

Kobayashi, K., Kosuna, R., Imaoka, A.

Helv. Chim. Acta, Vol.99, No.5, pp.405-410, May.
2016.

Synthesis of 1-Aroyl-1,2-dihydro-3H-indol-3-ones
via Cyclization of N-[2-(2-Chloroacetyl)phenyl]-
benzamides with Triethylamine in the Presence of
Di-tert-butyl Dicarbonate

Kobayashi, K., Kado, D., Nishikawa, K.

Heterocycles, Vo0l.92, No.6, pp.1063-1074, Jun. 2016.

A Convenient Synthesis of 2-Alkyl-3-aryl-2,3-
dihydro-1H-isoindol-1-ones by the Reaction of
N-Alkyl-N-[(2-bromophenyl)methyl]benzamides
with Butyllithium

Kobayashi, K., Chikazawa, Y.

Tetrahedron, Vol.72, No0.33, pp.5100-5105, Aug.
2016.
Synthesis of 3-Hydroxy-1,3-dihydro-2H-

pyrrolo[2,3-b]-, -[2,3-c]-, or -[3,2-c]pyridin-2-ones
from the Respective N-Pyridinylpivalamides and
a-Keto Esters

Kobayashi, K., Kosuna, R., Chikazawa, Y.
Heterocycles, Vol.92, No.9, pp.1643-1653, Sep. 2016.

Synthesis of 2-Alk(or Aryl)oxy- and 2-(Alkyl(or
Aryl)sulfanyl)-4H-3,1-benzothiazine  Derivatives
Carrying a (Z)-Halomethylidene Substituent at the
4-Position

Kobayashi, K., Nogi, T.

Heterocycles, Vo0l.92, No.10, pp.1810-1821, Oct.
2016.

An Efficient Synthesis of 3-(Arylsulfanyl)quinolin-

4(1H)-ones via Cyclization of
N-{2-[2-(Arylsulfanyl)acetyl]phenyl}benzamides
with N,N- Dimethylformamide Dimethyl Acetal
Kobayashi, K., Nishikawa, K., Nogi, T.

Heterocycles, Vo0l.92, No.12, pp.2225-2234, Dec.
2016.

Synthesis of 1-Aryl-1,3-dihydrobenzo[c]thiophenes
by Acid-Mediated Cyclization of 1-[Aryl(methoxy)-
methyl]-2-[(tert-butylsulfanyl)methyl]benzenes
Kobayashi, K., Shigemura, Y.

Heterocycles, Vo0l.92, No.12, pp.2261-2271, Dec.
2016.

Synthesis of 3,4-Dihydro-2H-1,3-benzoxazine-2-
thiones via Cyclization of 2-(1-
Isothiocyanatoalkyl)phenols
Kobayashi, K., Inouchi, H.,
Chikazawa, Y.

Heterocycles, Vol.93, No.1, pp.63-74, Dec. 2016.
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Peptide Nanospheres Self-Assembled from a
Modified B-Annulus Peptide of Sesbania Mosaic
Virus

Matsuura, K., Mizuguchi, Y., Kimizuka, N.
Biopolymers: Peptide Science, Vol.106,
pp.470-475, Apr. 2016.

No.4,

Encapsulation of CdTe Quantum Dots in Synthetic
Viral Capsids

Fujita, S., Matsuura, K.

Chemistry Letters, Vol.45, No.8, pp.922-924, Aug.
2016.

Self-Assembly of Ni-NTA-Modified Beta-Annulus
Peptides into Artificial Viral Capsids and
Encapsulation of His-Tagged Proteins



Matsuura, K., Nakamura, T., Watanabe K., Noguchi,
T., Minamihata, K., Kamiya, N., Kimizuka, N.

Org. Biomol. Chem., Vol.14, No0.33, pp.7869-7874,
Aug. 2016.

Light Responsive Metal-Organic Frameworks as
Controllable CO-Releasing Cell Culture Substrates
Diring, S., Carné-Sénchez, A., Zhang, J., Ikemura, S.,
Kim, C., Inaba, H., Kitagawa, S., Furukawa, S.
Chemical Science, Vol.8, No0.3, pp.2381-2386, Dec.
2016.

Bio-based Wrinkled Surfaces Induced by Wood
Mimetic Skins upon Drying Effect of Mechanical
Properties on Wrinkled Morphology

lzawa, H., Okuda, N., Moriyama, A., Miyazaki, Y.,
Ifuku, S., Morimoto, M., Saimoto, H.

Langmuir, Vol.32, pp.12799-12804, Nov. 2016.

Protein/CaCOs/chitin Nanofiber Complex
Prepared from Crab Shells by Simple Mechanical
Treatment and Its Effect on Plant Growth

Aklog, Y. F., Egusa, M., Kaminaka, H., lzawa, H.,
Morimoto, M., Saimoto, H., Ifuku, S.

International Journal of Molecular Science, Vol.17,
No.10, pp.1600, Sep. 2016.

Biomaterials Based on Freeze Dried
Surface-Deacetylated Chitin Nanofibers
Reinforced with Sulfobutyl Ether B-Cyclodextrin
Gel in Wound Dressing Applications

Tabuchi, R., Azuma, K., lzumi, R., Tanou, T.,
Okamoto, Y., Nagae, T., lohara, D., Uekama, K.,
Otagiri, M., Hirayama, F., Ifuku, S., Anraku, M.
International Journal of Pharmaceutics, Vol.511, No.2,
pp.1080-1087, Sep. 2016.

Preparation of Chitin Nanofibers by Surface
Esterification of Chitin with Maleic Anhydride and
Mechanical Treatment

Aklog, Y. F., Nagae, T., lzawa, H., Morimoto, M.,
Saimoto, H., Ifuku, S.

Carbohydrate Polymers, Vol.153, No.20, pp.55-59,
Nov. 2016.

Salinity-dependent Toxicity of Water-dispersible,
Single-walled Carbon Nanotubes to Japanese
Medaka Embryos

Kataoka, C., Nakahara, K., Shimizu, K., Kawase, S.,
Nagasaka, S., Ifuku, S., Kashiwada, S.
Jouranal of Applied Toxicology,
pp.408-416, Apr. 2016.

Vol.37, No.4,

Chitin Nanofibrils Suppress Skin Inflammation in
Atopic Dermatitis-like Skin Lesions in NC/Nga
Mice

lzumi, R., Azuma, K., lzawa, H., Morimoto, M.,
Nagashima, M., Osaki, T., Tsuka, T., Imagawa, T., Ito,
N., Okamoto, Y., Saimoto, H., Ifuku, S.

Carbohydrate Polymers, Vol.146, pp.320-327, Aug.
2016.

Fully Biobased Oligophenolic  Nanoparticle
Prepared by Horseradish Peroxidase-catalyzed
Polymerization

lzawa, H., Miyazaki, Y., Ifuku, S., Morimoto, M.,
Saimoto, H.

Chemistry Letters, Vol.45, No.6, pp.631-633, Mar.
2016.

Enzymatic Hydrolysis of Chitin Pretreated by
Rapid  Depressurization  from  Supercritical
1,1,1,2-Tetrafluoroethane toward Highly
Acetylated Oligosaccharides

Villa-Lerma, G., Gonzalez-Marquez, H., Gimeno, M.,
Trombotto, S., David, L., Ifuku, S., Shirai, K.
Bioresorce Technology, Vol.209, pp.180-186, Jun.
2016.

Bio-based Epoxy/chitin Nanofiber Composites
Cured with Amine-type Hardeners Containing
Chitosan

Shibata, M., Enjojia, M., Sakazume, K., Ifuku, S.
Carbohydrate Polymers, Vol.144, pp.89-97, Jun. 2016.

Biomineralization of Calcium Phosphate Crystals
on Chitin Nanofiber Hydrogel for Bone
Regeneration Material

Kawata, M., Azuma, K., lzawa, H., Morimoto, M.,
Saimoto, H., Ifuku, S.

Carbohydrate Polymers, Vol.136, pp.964-969, Jan.
2016.
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Facile  Preparation of Cyclodextrin-grafted
Chitosans and Their Conversion into
Nanoparticles for an Anticancer Drug Delivery

System

lzawa, H., Yamamoto, K., Yoshihashi, S., Ifuku, S.,
Morimoto, M., Saimoto, H.

Polymer Journal, Vol.48, pp.203-207, Feb. 2016.

Dependence of Intestinal Absorption Profile of
Insulin on Carrier Morphology Composed of
B-Cyclodextrin-grafted Chitosan

Daimon, Y., Kamei, N., Kawakami, K,
Takeda-Morishita, M., Izawa, H., Takechi-Haraya, Y.,
Saito, H., Sakai, H., Abe, M., Ariga, K.

Molecular Pharmatics, Vol.13, No0.12, pp.4034-4042,
2016.

Effect of Phosphorous-doping on Electrochemical
Performance of Silicon Negative-electrodes in
Lithium-ion Batteries

Domi, Y., Usui, H., Shimizu, M., Kakimoto, Y.,
Sakaguchi, H.
ACS Appl. Mater. Interfaces, Wol.8, No.11,

pp.7125-7132, Mar. 2016.

Improved  Electrochemical  Performance of
Lanthanum Silicide/silicon Composite Electrode
with Nickel Substitution for Lithium-ion Batteries
Domi, Y., Usui, H., Takemoto, Y., Yamaguchi, K.,
Sakaguchi, H.

J. Phys. Chem. C, Vol.120, No.30, pp.6333-6339, Jul.
2016.

Improved Electrochemical Performance of a
Gex/Sii1x Alloy Negative Electrode for Lithium-ion
Batteries

Domi, Y., Usui, H., Takemoto, Y., Yamaguchi, K.,
Sakaguchi, H.

Chem. Lett., Vol. 45, No.10, pp.1198-1200, Oct. 2016.
Electrochemical Lithiation and Sodiation of
Nb-doped Rutile TiO2

Usui, H., Domi, Y., Yoshioka, S,
Sakaguchi, H.

Kojima, K.,

ACS Sustainable Chem.
pp.6695-6702, Oct. 2016.

Eng., Vol4, No.12,

Niobium-doped Titanium Oxide Anode and lonic
Liquid Electrolyte for a Safe Sodium-ion Battery
Usui, H., Domi, Y., Shimizu, M., Imoto, A,
Yamaguchi, K., Sakaguchi, H.

J. Power Sources, Vol.329, pp.428-431, Oct. 2016.

Preparation of
Battery Anodes
Evaluation of
Performances
Usui, H., Sakaguchi, H.

J. Aerosol Res., Vol.31, No. 4, pp.247-253, Dec. 2016.

Next-generation Rechargeable
Using Aerosol Process and
Their Charge-discharge
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Synthesis and Characterization of Black Pigments
Based on Calcium Manganese Oxides for High
Near-infrared (NIR) Reflectance

Oka, R., Masui, T.

RSC Advances, Vol.6, pp.90952-90957. Sep. 2016.
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Stereoselective  Intramolecular  Coupling  of
Barbituric Acids with Aliphatic Ketones and
O-Methyl Oximes by Electroreduction: Radical
Cyclization Mechanism Supported by DFT Study
Kise, N., Tuji, T., Sakurai, T.

Tetrahedron Lett., Vol.57, No.32, pp.1790-1793, Apr.
2016.

Electroreductive Intermolecular
Uracils with Aromatic Ketones:

Coupling of
Synthesis of

6-Substituted and cis-5,6-Disubstituted
5,6-Dehydro-1,3-dimethyluracils and Their
Transformation to 6-Substituted

1,3-Dimethyluracils, trans-5,6-Disubstituted
5,6-Dihydro-1,3-dimethyluracils and
4,5,5-Trisubstituted 3-Methyloxazolizin-2-ones
Kise, N., Hamada, Y., Sakurai, T.

J. Org. Chem., Vol.81, No.12, pp.5101-5119, Jun.
2016.

Electroreductive Intermolecular Coupling of
Coumarins with Benzophenones: Synthesis of
4-(2-Hydroxyphenyl)-5,5-diaryl-y-butyrolactones,
2-(2,2-Diaryl-2,3-dihydrobenzofuran-3-yl)acetic
acids, and 4-Diarylmethylcoumarins

Kise, N., Hamada, Y., Sakurai, T.

J. Org. Chem., Vol.81, No0.22, pp.11043-11056, Nov.
2016.

Peroxidase-catalyzed Oxyfunctionalization
Reactions Promote by the Complete Oxidation of
Methanol

Ni, Y., Fernandez-Fueyo, E., Gomez Baraibar, A,
Ullrich, R., Hofrichter, M., Yanase, H., Alcalde, M.,
van Berkel, W. J., Hollmann F.
Angew. Chem. Int. Ed. Engl,
pp.798-801, Jan. 2016.

Vol.55, No.2,

Structural Analysis and Physiological Properties of
Exopolysaccharides Secreted by a Newly Isolated

Pseudomonas stuzeri BL58 under Alkaline
Conditions
Yamada, H., Yoshida, S., Nozaki, K., Doi, T.,

Nkakamura, H., Yanase H.

J.  Biotecnol. Biomater., Vol.6, No.4, doi:

10.4172/2155-952X.1000250. Oct. 2016.

Unique C-Terminal Region of Hap3 is Required for
Methanol-regulated Gene Expression in the

Methylotrophic Yeast Candida boidinii
Oda, S., Yurimoto, H., Nitta, N., Sakai, Y.
Microbiology Vol.162, No.5, pp.898-907, May. 2016.

Anthocyanin Suppresses the Toxicity of AP
Deposits in in vitro and in vivo Models of
Alzheimer's Disease

Yoshida-Yamakawa, M., Uchino, K., Watanabe, Y.,
Adachi, T., Nakanishi, M., Ichino, H., Hongo, K.,
Mizobata, T., Kobayashi, S., Nakashima, K., Kawata,
Y.

Nutr. Neurosci., Vol.19, No.1, pp.32-42, 2016.

Structural Basis of Cu, Zn-Superoxide Dismutase
Amyloid Fibril Formation Involves Interaction of
Multiple Peptide Core Regions

Ida, M., Ando, M., Adachi, M., Tanaka, A., Machida,
K., Hongo, K., Mizobata, T., Yoshida-Yamakawa, M.,
Watanabe, Y., Nakashima, K., Kawata, Y.

J. Biochem. Vol.159, No.2, pp.247-260, Feb. 2016.

Suppression of Amyloid Fibrils Using the GroEL
Apical Domain

Ojha, B., Fukui, N., Hongo, K., Mizobata, T., Kawata,
Y.

Sci. Rep. Vol.6, pp.31041, Aug. 2016.

Modulating the Effects of the Bacterial
Chaperonin GroEL on Fibrillogenic Polypeptides
Through  Modification of Domain  Hinge
Architecture

Fukui, N., Araki, K., Hongo, K., Mizobata, T., Kawata,
Y.

J. Biol. Chem. Vol1.291, No.48, pp.25217-25226, Nov.
2016.

Characterization of the Novel Mutant A78T-HERG
from a Long QT Syndrome Type 2 Patient:
Instability of the Mutant Protein and Stabilization
by Heat Shock Factor 1

Kondo, T., Hisatome, I., Yoshimura, S., Mahati, E.,
Notsu, T., Li, P., litsuka, K., Kato, M., Ogura, K.,
Miake, J., Aiba, T., Shiimizu, W., Kurata, Y., Sakata,
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S., Nakasone, N., Ninomiya, H., Nakai, A., Higaki, K.,
Kawata, Y., Shirayoshi, Y., Yoshida, A., Yamamoto,
K.

J. Arrhythm., Vol.32, No.5, pp.433-440, Oct. 2016.

X-Ray Digital Aggregated Dynamics  of
Intrinsically Disordered Proteins

Hara, N., Matsushita, Y., lkezaki, K., Sekiguchi, H.,
Fukui, N., Kawata, Y., Sasaki, Y. C.

Biophys. J., Vol.110, No.3, Sup.1, p553a, Mar. 2016.
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Crystal Structure of D-Stereospecific
Amidohydrolase from Streptomyces sp. 82F2 -
Insight into the Structural Factors for Substrate
Specificity

Arima, J., Shimone, K., Miyatani, K., Tsunehara, Y.,
Isoda, Y., Hino, T., Nagano, S.

FEBS J., Vol.283, No.2, pp.337-349, Jan. 2016.
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Purification and Characterization of a Novel
Alginate Lyase from the Marine Bacterium Cobetia
sp. NAP1 Isolated from Brown Algae

Yagi, H., Fujise, A., Itabashi, N., Ohshiro, T.

Biosci. Biotechnol. Biochem. Vo0l.80, No.12,
pp.2338-2346, Dec. 2016.

Conjugative Plasmid Transfer from Escherichia
coli is a Versatile Approach for Genetic
Transformation of Thermophilic Bacillus and
Geobacillus species.

Tominaga, Y., Ohshiro, T., Suzuki, H.

Extremophiles, Vol.20, No.3, pp.375-381, May. 2016.

A Thiostrepton Resistance Gene and Its Mutants
Serve as Selectable Markers in Geobacillus
kaustophilus HTA426
Wada, K., Kobayashi, J., Furukawa, M., Doi, K.,
Ohshiro, T., Suzuki, H.

Biosci.  Biotechnol.
pp.368-375, 2016.

Biochem.

Vol.80,
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Masses of Fluid for Cylindrical Tanks in Rock with
Partial Uplift of Bottom Plate

Taniguchi, T., Katayama Y*. (* Kyoto City)

Journal of Pressure Vessel Technology. ASME, Vol.
138, Issue 5, pp. 051301-1-051301-13, Oct. 2016.

Analysis of Maximum Elasto-Plastic Response of
Multi-Degree-of-Freedom Oscillators Based on A
Modal Combination of Equivalently Linearized
Response of Each Mode

Taniguchi, T., Nishiraku, H*., Ono, Y. (* Chodai Co.

Ltd.)
ASME 2016 Pressure Vessels and Piping Conference,
Vol. 8: Seismic  Engineering, Paper No.

PVP2016-63865, pp. VO08T08A010; 10 pages, Jul.
2016.

Contribution of the Bending Stiffness of the Tank
Bottom Plate and Out-of-Round Deformation of
Cylindrical Shell to the Tank Rocking Motion
Taniguchi, T., Nakashima, T*., Yoshida, Y. (* JIP
Techno Science Corporation)

ASME 2016 Pressure Vessels and Piping Conference,
Vol. 8: Seismic  Engineering, Paper No.
PVP2016-63916, pp. VO08T08A011l; 7 pages, Jul.
2016.

A Static Analysis of Uplift
Earthquakes  of  Unanchored
Cylindrical Shell Tanks
Nakashima, T*., Taniguchi, T. (* JIP Techno Science
Corporation)

ASME 2016 Pressure Vessels and Piping Conference,
Vol. 8: Seismic  Engineering, Paper No.
PVP2016-63928, pp. V008T08A012; 9 pages, Jul.
2016.
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Determined Soil Characteristic of Palu in
Indonesia by Using Microtremor Observation
Putra, R. R.™, Kiyono, J.”?, Yoshimoto, Y.", Ono, Y.
Syahril**("'Padang  State  University,  "Kyoto
University)

Int. J. of GEOMATE, Vol.10, No.2, pp.1737-1742,
2016.
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Seismic Reinforcement for Traditional Timber
Gate Utilizing External Stairs

Mukaibo, K., Tanahashi, H.", Yoshitomi, S.”, Suzuki
Y.” ("Ritsumeikan Univ.)

Proc. of World Conference on Timber Engineering
2016, Aug. 2016.

Earthquake response analysis of traditional timber
gate of Higashi-honganji temple based on 3D
analytical model

Yoshitomi, S.”, Mukaibo, K., Tanahashi, H.", Suzuki,
Y." ("Ritsumeikan Univ.)

Proc. of World Conference on Timber Engineering
2016, Aug. 2016.

Development and application of  seismic
reinforcement design method for traditional
wooden houses in heavy-snow regions by taking
advantage of structural features

Sato, E.”, Mukaibo, K., Suzuki, Y. ("Ritsumeikan
Univ.)

Proc. of World Conference on Timber Engineering
2016, Aug. 2016.

Characteristics of biodegradation found in roof
structure of wooden historical buildings
Fujiwara, Y., Fujii, Y., Mukaibo, K., Suzuki, Y."
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("'Kyoto Univ., Ritsumeikan Univ.)
Proc of World Conference on Timber Engineering
2016, Aug. 2016.
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Precipitation of calcium compound on silicate rock
surface

Nara, Y., Kuwatani, R., Kohno, M., Hamada, Y.,
Kato, M. 2, Sato, T". and Sato, T™3. ("1 B #E K,
2 AuiEE RS, T H KR 7 W ZE B IS AR )
Creative Development of Rock Mechanics and
Engineering, Proceedings of the 2016 Korea-Japan
Joint Symposium on Rock Engineering, May, 2016.
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Importance of temperature control
permeability test for measuring
constants of rock

Kato, M.™, Nara, Y."?, Kohno, M., Sato, T. ™, Fukuda,
D."!, Sato, T.”" and Takahashi, M.™. ("1 dtiffiE K27,
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Rock Mechanics and Rock Engineering: From the
Past to the Future (Resat Ulusay et al. editors),
Proceedings of EUROCK 2016 - the 2016 ISRM
International Symposium, pp.259-263, Aug., 2016.

A 3D Distinct Element-Based Model for
Deformation and Failure of Rock

Nishimura, T., Fumimura, K.”, Kohno, M. and Daichi,
M. (" RAEERR (FK))

Harmonizing Rock Mechanics with Sustainable
Economic Development (Proceedings of 9th Asian
Rock Mechanics Symposium), Proc.No.PO4-P74,
Oct., 2016.

Physical and mechanical properties of artificial
rock based on clay mineral content and type
Kohno, M. Takehara, Y. and Nishimura, T.
Harmonizing Rock Mechanics with Sustainable
Economic Development (Proceedings of 9th Asian
Rock Mechanics Symposium), Proc.No.PO7-P111,
Oct., 2016.

Diffuse Seismicity in Seismic Hazard Assessment
for Site Evaluation of Nuclear Installations
Kagawa, T. and 23 coauthors.

Safety Report Series, No. 89, IAEA, Vienna,

ISBN 978-92-0-101716-1,Jun. 2016.
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Seismological Background and Strong Ground Motions of the 2016 Central Tottori Earthquake

Takao KAGAWA, Tatsuya NOGUCHI
Civil Engineering Course, Department of Management of Social Systems and Civil Engineering
Graduate School of Engineering, Tottori University, Tottori, 680-8552 Japan
E-mail: kagawa@cv.tottori-u.ac.jp

Abstract: Seismological background and characteristics of the generated strong ground motions of the 2016 Central Tottori

Earthquake are discussed in this paper.

Seismicity in the area has been activated including several earthquakes with magnitude

around 4 since October 2015, before the earthquake with magnitude 6.6 occurred on October 21, 2016. Strong ground

motions with maximum JMA seismic intensity 6 lower hit the area.

strongly affected by local surface geology at each site.

It is found that the observed ground motions were

Key Words: The 2016 central Tottori earthquake, Seismological Background, Strong ground motion, Surface geology
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