2020 ISSN-0386-4952

RESEARCH REPORTS or
THE FACULTY or SCIENCE anp TECHNOLOGY,

MEIJO UNIVERSITY,

NAGOYA,JAPAN

2 I DS ) <

AN 2 4




RibtEF /7 RF IS5 AT AR ERAL:
BREBUFOLAMF UEMRAKERS L=
LT/ BFED TR

NHEE—B (ESEFIFER)
LEEOHIEEIT, GARE LA A EBEME T LA R
N—"TT&E LT/ BEEM OB EZIT> TV D, 4
B, Rt EEA LIEHR T 7 A~7 o A%
F L, AbEh Ge T /BRI FIEOHERTIC R LTz, F72.
Z Offdn Ge 7/ R IRAAMRES &35 LiA A&

ML C L RER A — R RO 2 £ DA B A R LT,
17.36
m

Specific examples of invariant subspaces
for Toepl itz operators on the Hardy space
over the bidisk

Noriaki Suzuki (Dept. of Mathematics) , et al.

Determining invariant subspaces of some bounded
operator on a Hilbert space is a difficult problem. In this

paper, we study invariant subspaces for some concrete

Toeplitz operators and give some nontrivial examples.
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Deposition of crystalline Ge nanoparticle films for high-capacity Li ion battery by using reactive
nanoparticle plasma process

Giichiro UCHIDAV

Abstract

We report here deposition of crystalline Ge nanoparticle films using a radio frequency magnetron sputtering method in

argon and hydrogen gas mixture under a high pressure condition. X-ray diffraction spectra of Ge nanoparticle films show a

transition from amorphous to crystalline by adding H, gas, where the size of Ge nanoparticles is roughly estimated to be 6

nm. The film crystallinity strongly depends on substrate temperature (Ts). Highly crystalline Ge nanoparticle films are

successfully fabricated at Ts = 180°C. We also present performance of Li ion batteries with the crystalline Ge nanoparticle

film as active material for negative electrode. The first 50 cycle of charge/discharge property of the Li ion battery shows a

high capacity of 600 mAh/g, which is 2 times higher than the Li ion battery with the conventional graphite electrode.
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Fig. 1 Fabrication of nanostructure by using reactive
nanoparticle plasma process.
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Fig. 2 Experimental apparatus of high pressure RF
sputtering method.
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Fig. 3 Atomic force microscope (AFM) images of G
nanoparticle composite films deposited at RF power =
50 W, gas flow rate = 133 sccm, Ry = (2) 0 and (b) 20%.
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Fig. 4 Xray diffraction (XRD) spectra of Ge
nanoparticle films as a parameter of H, dilution ratio.
Discharge RF power =50 W, gas flow rate = 133 sccm.
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Fig. 5. Xoay diffraction (XRD) spectra of Ge
nanoparticles deposited at substrate temperature (Ts) =

room one and 180°C. Discharge RF power = 50 W, gas
flow rate = 250 sccm, and H» dilution ratio = 20 %.
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Fig. 6 Fourier transform infrared (FTIR) spectra of a
crystalline Ge nanoparticle film.
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Fig. 7 Charge/discharge cycle property of capacity of Li

ion batteries with crystalline Ge nanoparticle film as
active material for negative electrode.
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Driver Monitoring for Driving Behavior Analysis and Driving Assistance with On-Board
Cameras.

Akito YAMASAKIY

Abstract

The significant problem for active safety system and ADAS (Advanced Driving Assistance System) is how to recognize

driver behavior such as where driver look in a scene or what driver aware of their environment. In order to recognize the

driver behavior, it is necessary to estimate gaze direction and gaze region in forward environments. In this paper, we

propose a method that estimate gaze direction and extract driver’s gaze region in forward image using estimated head pose

from in-vehicle cameras.
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Fig.2 The result of the face pose estimation of camera 1.
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Fig 3. The classification of gaze direction from head pose

Fig.4 Definition of driver’s gaze region
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Fig.5 The result of driver’s gaze region extraction
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Fig. 8 The extracted events without pedestrian in gaze region.

Fig. 9 Front camera images at point b in Fig.9
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Fig.11 Driving behavior of driving data A. Fig.12 Driving behavior of driving instructor.
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Specific examples of invariant subspaces for Toeplitz operators on

the Hardy space over the bidisk

Noriaki SUZUKI " and Shuhei KUWAHARA ?)

Abstract
Determining invariant subspaces of some bounded operator on an infinite

dimensional Hilbert space is an unsolved problem. In some cases, it

is not easy even if the operator is concrete. However, it is helpful to

consider specific examples of invariant subspaces. In this paper, we study

invariant subspaces of some Toeplitz operators and give some nontrivial

examples.

1 Introduction

Let T be a bounded operator on a Hilbert space H.
A closed subspace M is an invariant subspace of T
or invariant under 7" if TM C M. Moreover, M is a
reducing subspace of T if TM C M and T*M C M,
where 7™ is an adjoint operator of 7. A reducing
subspace M is called minimal if reducing spaces con-
taining M are (0) and M.

Let U be the open unit disk and T the unit circle
centered at the origin in the complex plane. The
bidisk U? and the torus T? are the subsets of C?
which are cartesian products of 2 copies of U and of
T, respectively. H?(U?) denotes the Hilbert space

of analytic functions f(z,w) on U? satisfying

sup {/ |f(rz7rw)|2dm} < 00,
0<r<1 T2

where dm is the normalized Lebesgue measure on
T?. Let L?(T?) be the usual Lebesgue space on T?
with respect to dm. Let H?(T?) be the Hardy space
on T? which consists of functions f in L?(T?) whose

Fourier coefficients f(m,n) =0 if m < 0 or n < 0.

If f is in H?(T?), then we can write f as
f(z,w) = Z f(m,n)z"w"
m,n>0
satisfying

Z ‘f(m’n)|2 < o0,

m,n>0
where (z,w) € T?.

From Chapter 3 of [4], we see that H?(U?) is iso-
metrically isomorphic to H?(T?). So we can treat
H?(U?) and H?(T?) without distinction. Using this
isomorphism, we note that the reproducing kernel for

H?(U?) is the Cauchy kernel

1
(1 -z2")(1 —ww)

K(z,w) (2/7 w/) =

for (z,w) € U? and (2/,w') € T? Moreover, the
orthogonal projection P from L?(T?) onto H?(U?)

is in the form of

Pap(zyw):/ go(z’,w’)K(sz)(z’,w’)dm
T2

for p € L*(T?).

1) B s 2) FLIBEHHE R F AL
1) Department of Mathematics
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Specific examples of invariant subspaces for Toeplitz operators on the Hardy space over the bidisk

L>°(T?) denotes the Banach algebra of all essen-
tially bounded measurable functions with respect to
dm. For ¢ € L>°(T?), we define the Toeplitz opera-
tor with symbol ¢ as T,,f = P(¢f) for f € H?(T?).
Using the Cauchy kernel, we can write the Toeplitz

operator as
T.f = / @f?dm.
T2

We remark that 77 = T, where ¥ is the complex
conjugate of ¢. For a subset ® in L>(T?), Ty de-
notes the set of Toeplitz operators whose symbols
are in @, that is, we set To = {1, : ¢ € ®}. The
collection of all closed subspaces of H?(T?) invariant
under every T, € Ty is denoted by Lat T%.

We pose the invariant subspace problem, that is,
whether there is a nontrivial invariant subspace of a
operator on a Hilbert space or not. We study this
problem because this is not only unsolved but also
connected with the development of operator theory.

We present two results about the Hardy space on
the unit disk. Let z be the coordinate function. One
is the Beurling theorem which states that a closed
subspace invariant under the unilateral shift operator
T, is in the form of ¢H?(T), where ¢ is an inner
function. The other is that there is no nontrivial
closed subspace invariant under both T, and Toeplitz
operator with a co-analytic symbol. (See Theorem
2.)

On the other hand, in the case of the Hardy space
on the bidisk, the situation is different from that of
one variable. Let z and w be the coordinate func-
tions. We do not determine invariant subspaces of
both T, and T,,. Actually, there are invariant sub-
spaces of both T, and T, which are in the form other
than ¢H?(T?), where ¢ is an inner function. In this
paper, we partially determine subspaces which are

invariant under T, T;, and some Toeplitz operators.
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For instance, we will see that

n

M = Zzn_kwkHQ(TQ)
=0

is in Lat Ty where ® = H>°(T?) N {zw, 2w} for each
nonnegative integer n. Hence M is an invariant sub-
space of both T, and T,,.

In association with this report, we present the re-
sult appeared in [1], where we determine the mini-
mal reducing subspaces of Tyn,, for any fixed natural
number N. Let Iy = {n;0 <n < N — 1} as a subset
of integers and I a subset of Iy. Then a closed sub-
space X; = Span{z";n € I} is a reducing subspace
of I3~ ,,, where we denote by Span X the closed linear
span of a subset X in H?(T?). This is because X7 is
contained in the kernel of Tt~,, and T, ~n5. We note
that a closed subspace Xy = X, is also a reducing
subspace of Tyn,,. The main theorem in [1] deter-
mines the minimal reducing subspaces contained in
H?(T?) © Xy, where H?(T?) & X, is the orthogonal
complement of Xg in H?(T?). We can see the details

in [1].

Theorem 1 ([1]). Let X C H?*(T?)©X, be a nonzero
reducing subspace of Ten, on HZ?(T2). Then the
reducing subspace X contains the minimal reducing
subspace X,,, where p is a extremal polynomial. More-
over, X is the minimal reducing subspace of Tsn,, if
and only if there exists a extremal polynomial p such

that X = X,,.

Notations in Theorem 1 are as follows. Let S be
the vector space consisting of all finite linear combi-
nations of finite products of operators in 1. For any
f € H*(T?), we put Sf = {T'f; T € S}. Denote the
closure of Sf in H?(T?) by X. This is the smallest
invariant subspace containing f.

For an analytic function f on U?, we denote

ak
14(0,0) = 5= £(0,0).

13
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Let X be a nonzero closed subspace in H?(U?) with
f((0,0) # 0 for some f € X and some nonnegative
integer n. Let m be the minimal integer such that
there exists some f € X with f(™(0,0) # 0 but
g™ (0,0) =0 for all g € X and k& < m. We call m
the order of X at the origin. If f is a function in X
with Taylor expansion
f(z,w) = Z a(ny,ng)z™w™?,
n1,n2>0

then the mapping from f to £(™)(0,0) is a bounded
linear functional on X. By Riesz representation the-

orem, the extremal problem
sup{Re f"(0,0); f € X, | fI| < 1}

has a unique solution G in X with ||G|| = 1 and

G™)(0,0) > 0, where

IF=1{ > la(ny,na)?

n1,m2>0
We call G the extremal function. Moreover, G is
called the extremal polynomial if G is a polynomial.
This report consists of 3 sections. In Section 2,
we consider Lat Tp when H>®(T?) C & C L>°(T?).
In Section 3, we study some specific examples which

gives a generalization of the results in [3].

2 Properties of Lat Tp

In this section, we study properties of invariant sub-
spaces in the general situation. To begin with, we
present a result in the case of H?(T) without its
proof. Theorem 2 states that Lat Tg is trivial when
® properly contains H>°(T). In [3], we proved this
theorem using the theory of the reproducing kernel.
Theorem 2. If ® = H®(T)U{g} for p € L>(T)\
H®°(T), then Lat Ty = {(0), H*(T)}.

Now we consider the case of H?(T?). We define

special subspaces in Definition 1 and show a basic

property of Mg in Proposition 3. From now on, we
write H? = H?(T?) and L? = L?(T?) and so on if

no confusion occurs.

Definition 1. Let ¢ be a function in L>°. For a

closed subspace M of H?, we put
My, ={feM:¢pfeM}

and MY = M © M. Moreover, let ® be a subset of

L>. We put My = | My, and M® = M & M.
pED

Now we show a property of subspaces Mg defined

in Definition 1.

Proposition 3. Let ® be a subset of L which con-
tains H*> properly. If M € LatTg, then Mg is

closed and invariant under both T, and T,,.

Proof. We prove that M, is closed and invariant un-
der both T, and T, for each ¢ € ®.

Assume that a sequence f,, in M, converges to f.
Then f € M and ¢f, converges to ¢f in M. Hence
we have that f € M, that is, M, is closed.

Moreover, assume that f € M,. Then we have
that ¢ f € M from the definition of M. Since M
is invariant under T,, we see that z¢f € M. Hence
we have that zf € M, that is M, is invariant under
T.. Similarly, we see that M, is invariant under T5,.

So we obtain the conclusion. O

We define a class in the orthogonal complement of

H?, which we use in Theorem 4.

Definition 2. For a closed subspace M of H? and
p€®, put K=L>c H? and

Ky, ={keK:k=¢f—gfor some f,g € M}.

> _ ©
Moreover, we set Ky; = U Kj,.
ped

We remark that if ¢ is in H>°, then we have K}, =
(0). Theorem 4 gives a characterization of invariant
subspaces in Lat Tg.

14
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Theorem 4. Let M be a closed subspace in H?, and
D be a subset of L which contains H>. Then the

following statements are equivalent;

(1) M € Lat Ty

(2) M C M + K}, for all p € 9.

(3) Iz — Pup)eM? = K3, for all p € D,
where Py is the orthogonal projection onto M.

Proof. First we show that (1) implies (2). We assume
that oM C M+ K}, for each p € ®. For any f € M,
there exist g € M and k € K}, such that of = g+k.
From this, it is clear that T, f = g € M, which
implies that M € LatTg.

Next we show that (2) implies (3). For any f €
M¢? = M © M,, there exist g € M and k € K}, such
that ¢f = g + k. Then we see that

(Ir2 — Py)of = (In2 — Pu)(g + k) = k.

So we see that (Ir2 — Py)eM¢ C Ky,. To prove
the converse inclusion, let k& € K},;. Then there exist
f,g9 € M such that k = ¢f — g. Moreover we write
f = fi+ f2, where f1 € M, and fo € M¥. We note
that ¢ f1 is in M. We have that

ko= (Ip2— Pu)k

(T2 = Pu)(of — 9)
= Iz — Pu)(efi +¢f2—g)

(L2 = Pu)(pfa)-

This implies that K}, C (I2 — Pay)eM®?.

Finally we show that (3) implies (1). For any f €
M, there exist gy € M, and g» € M¥ such that
f =91+ g2. Since go = f — g1 is in M¥, we have
that (Ir2—Pu)e(f—g1) = k for some k € K7;. Note
that g1 € M, implies that pg; € M. Moreover, for
of € L?, there exist fi € M, f, € H> © M and
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fs € K such that of = f1 + fo + f3. Then we have

that
k = (Ir2—Pu)(ef —og1)
= (ILz—PM)(f1+f2+f3_(Pgl)
= fo+ fa.

This implies that fo = —f3 + k. Since H> © M N
K = (0), we have fo = 0. So we conclude that
of =fi+fze M+ Ky, O

3 Non-trivial examples

In this section, we consider concrete ®’s with H*> C
® C L° and describe LatTy. We will see that
Lat T is nontrivial for some ®. First we consider
when @ consists of bounded analytic functions and
complex conjugate of bounded analytic functions.
Proposition 5. Let H>® be a set of the complex con-
jugate of functions in H*. If ® = H>® U H>, then
LatTey = Lat T.

Proof. 1t is clear that Lat T~ C LatTg since ® is a
subset in L°°. We prove the converse inclusion. Let
M € LatTg. For hi,hey € H®°, we have Thlhiz =
15T}, . This implies that T, 7-M C M. We point
out that L> is the algebra generated by H> and H>
in the w*-topology. For any ¢ € L°°, there exists a
net {pqtaca C L converging in w*-topology to ¢
such that T, M C M. We note that each ¢, is the
linear combination of the product of functions in ®.

For any f € M and g € H?> © M, we have that

(T,f,9) = [F | ¢fgdm

= lim
acA T2

= O1(1€r1114<T¢,Qf, g) =0.

o fgdm

Therefore we obtain 17, f € M, which implies that M
is in Lat T,~. Hence we have Lat T C Lat Tre. [
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We call ¢ € H* an inner function if |¢(z,w)| =1
a.e. on T?. Now we consider when ® is the union
of H* and a set of complex conjugate of inner func-
tions. We study the properties of Mg, M® and K§,
for each M € Lat Tg.

Theorem 6. Let & = H> U {q} for some non-
constant inner function q. Suppose that M € Lat T .

Then the following statements hold.
(1) Mg =qM.
(2) Mg C (H*)g and M® C (H?)®.
(3) Ky =a(M ©qM)

Proof. (1) If h € H*, then we see that M), = M. So
it is enough to prove Mz = gM. If f € Mg, then gf is
in M. Since g is inner, we have that f isin ¢M. This
implies that Mz C ¢M. On the other hand, assume
that f € gM. Since gM C M, we have f € M. The
same argument above shows that gf € M. Therefore
we see that f € Mg This implies that ¢gM C Mjz.
Hence we obtain the conclusion.

(2) The first statement follows from the definitions
of Mg and (H?)g. To prove the second statement,
suppose that f is in M®. By the definition of M?®,
we have f € M and f L ¢M. Since M is invariant
under Ty, we have T,(H?> & M) C (H?>© M), that is,

q(H*© M) C (H* & M).

For any g € H?, there exist g; € M and g, € H>S M
such that g = g1 + g2. Then we have f 1 gg; and
qg2 € H> © M. Hence we have

(frag) = (frq91 +q92)
= <f7qgl> +<f7q92>

= 0.

So we conclude that f 1 g¢(H? © M), that is f €
(H?)®, which implies that M® C (H?)?.

(3) From Theorem 5, it is clear that
Ky = (I2 = Pu)q(M © gM) C g(M & qM).

Now we show the converse inclusion. From Theorem
5, for any f € M © qM, there exist ¢ € M and
ke Kz such that gf = g+ k. Note that f 1 qg and
that g 1 k. Then we have

lgl* = {g9,9)
= (af —k.9)
= (af,9) —(k,9)
= (f.q9) = (k,9)
= 0

So we have g = 0, which implies that gf = k €
K{,. Hence (M ©¢M) C Ki,. So we conclude that
K =q(M & qM). O

Proposition 7 plays an important role to prove

Theorem 8.

Proposition 7. Let q be a non-constant inner func-
q—a
1 —aq
{@} and ¥ = H* U {4}, then Lat Ty = Lat Tyy.

tion and ¢ = for somea e U. Ifd = H>*U

Proof. Assume that M is in Lat Tg. Since M is in-
variant under Ty, we have T,(H?> & M) C H> & M,
that is, ¢(H?> © M) C H? © M. Moreover, since
H? © M is a closed subspace in H2, we see that
H?© M is invariant under the multiplication by ¢—a
and (1 —ag)~'. Therefore we have that Ty (H? &
M) C H?*©M, which implies that T;M C M. Hence

we conclude that Lat Ty C Lat Ty.

_ Yta

Since ¢ Trag: We can prove the converse inclu-

sion similarly. O

Now we present a nontrivial example which is in-
variant under 7., T, and T o) for a one variable non-

constant inner function ¢(z).
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Theorem 8. Let & = H>*U{q(z)} for a non-constant
one variable inner function ¢ = q(z). If M € Lat T,

then there exists some one wvariable inner function

Q = Q(w) such that
M S zM = Q(w)(H? & zH?)
and M = Q(w)H?.

Proof. Put ¢q(0) = b and ¢ = %. Since ¢ (0) = 0,
we write ¢ = zq1, where ¢; is inner. Put ¥ = H>* U
{#}. From Proposition 7, we have Lat Ty = Lat Ty.
Since M is in LatTg, M is invariant under TE =

T So we have

Hence we see that M C M.
From (1) and (2) of Theorem 6, we see that

Mo M C H?> 6 zH? = H*(w),

where
H?*(w) =< f(w) = Zanw”;z lan|? < oo
n>0
Moreover we see that w(M & zM) C M & zM. Us-
ing the Beurling theorem, there exists a one vari-
able inner function @ = Q(w) such that M © zM =
QH?(w). From the theory of isometric operators on

Hilbert space, we conclude that M = Q(w)H?. [

Using Theorem 8, we consider subspaces invariant
under T-———— for one variable non-constant inner
q1(2)qz2(w)

functions ¢ = ¢1(z) and g2 = g2(w).

Corollary 9. If ® = H>* U {q1qz} for some one

variable inner functions ¢ = q1(z) and g2 = g2(w),

then Lat Ty = {(0), H?}.
Proof. If M is in Lat T, then we have
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From Theorem 8, there exists a one variable inner
function Q2 = Q2(w) such that M = Qz(w)H?2. The
same argument shows that there exists a one variable
inner function Q1 = Q1(2) such that M = Q;(z)H?.
This happens only when @7 and Q)2 are constant.

Therefore we obtain the conclusion. O]

Finally, we consider the case when subspaces are

reducing subspaces of Tr(z)@(w) )

Theorem 10. Let ® = H*® U {Giq2, 1Gz} for some
one variable inner functions q¢1 = q1(z) and qo =

g2(w). Then the following statements hold.

(1) If there exists some natural number n such that

q € M and ¢¢~' ¢ M, then we have

(a) ¢ g5* ¢ M forl >0, m >0 andl+m < n,

(b) ¢tqy € M forl+m > n.

(2) If there exists some natural number n such that

q7 € M, then we have
M D Zq{likqlgH?
k=0
Proof. (1) (a) If ¢} q5* were in M, there would have

T T wm(day) = T gt

= ¢ teM.

This contradicts that ¢}~ ' ¢ M. Hence we conclude
that ¢t ¢i* ¢ M for 1 >0, m >0 and [ +m < n.

(b) Since M is invariant under both T, and Ty, , we
obtain the conclusion.

(2) Since q; is in M, we have ¢]" 7 ¢} = T%qz (q}) €
M for 0 < j < n. Let Py be the set of ana-
l);tic trigonometric polynomials. Then we see that
Zq?ijqép_;_ C M. Since H? is the closure in the
jL_;inorm of P, and the multiplicnation by an inner
function is continuous, we have Zq?ij ng Zc M.

=0

O
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If g1 and g2 are monomial, then we obtain a con-
crete example of nontrivial invariant subspaces. We
point out that Theorem 11 is a generalization of The-

orem 10 in [3] which is Corollary 12.

Theorem 11. Let ® = H* U {zVw, zNw}. A non-
trivial closed subspace M is in Lat Ty if and only if
there exists the smallest natural numbers N1 and No

such that zN' € M, w™? € M and
No—1
M = Z 2NN I 2 4 ™2 B2,
j=0
Proof. The ’if” part is easy to prove.
Now we show the ’only if” part. Let M € LatTg

with M # (0) and N; the order of M at the ori-
gin. N; is a nonnegative integer such that the solu-

tion G(z) of the extremal problem contains the term

Ny

z"1. Put T = Tiw~,, for simplicity. Here we prove

G4T :
ﬁ. Since
TFND(0,0) = 0 and g;Nl)(O,O) < GW(0,0), we

have |G+ Tf|| > 1 for all f € M. For any = € R,

T*G = 0. For each f € M, put g5 =

considering |G+ T(xf)||> > 1 and |G + T (izf)|* >
1, we have that Re(G, Tf) = 0 and that Im(G, T f) =
0. Hence we obtain (G,Tf) = 0. Taking f = T*G,
we conclude that T*G = 0.

Since we can show the equality T*G = 0 similarly
EN-1

as above, so we can express G(z) = g A 2™ with

m:N1
an, # 0, where k is some nonnegative integer such

that
(k—1)N < Ny < kN.

Put P, = Ipy2 — (T*)" T*. Then we have
PkaNflleG(Z) _ alelcNfl

which is in M. Since ay, # 0, we have that zFN—1

is in M. Next, for j =2,..., kN — Ny, we have
EN—1
szkN’J’NlG(z) = Z ANy +m—kN+j 2
m=kN—j
That these polynomials are in M implies that mono-

N—-1 _kN-2

mials zF , 2 ..., 2N are in M inductively.
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Since (k — 1)N < Ni < kN and M is invariant
under 1" = Tin

z7hwo

j=0,1,....k—1.

we see that 217N is in M for

If (k —1)N = Ny, then put No = k — 1 and we
obtain w™? = T*~1:N1_ If (k — 1)N < Ny, then put
Ny = k and we see that w™? = TFTFN=N N1 and

that w™2 is in M. Hence we have that

Na—1
X, = Z NN H? + wNeH? ¢ M
J=0
Note that 1,z,22,---, 2N~ are not in M. If M

were not the smallest invariant subspace containing
2Nt then some function in M would contain the term
27 for some j < Ni. This contradicts the fact that
N is the order of M at the origin. Hence we obtain

the conclusion, that is, M = X _~,. O]

Corollary 12. Let ® = H*U{zZw, 2w}. A nontriv-
ial closed subspace M with M # (0) is in LatTe if
and only if there exists the smallest natural numbers

N such that 2N € M and w™ € M and
N
M = ZzNﬁijHz.
j=0
Proof. This is a special case of Theorem 11 when
N =1. O

We study for more general ® and we will publish

it elsewhere(see [2]).
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A
Data Analysis using Changing Tools and Unchanging Themes

Tomoichi TAKAHASHI

Abstract

Over the last four decades, my research has been conducted in an environment that was changed significantly according to

Moore's law. Based on my work during this period , three projects were selected using Google scholar’s citation number as a

metric of useful outcome, and two relevant patents are presented as retrospective examples of my research. Although these

works are seemingly disparate, they are all examples of data analysis. In addition, new objectives and current challenges in my

works are discussed.

1. [FL&IC

Apple 1 2383 ST 1976 A RFBUELFME T L,
RIS, KFLEETHHT, ZOREZIZHBWTHE
NTeT—<EU FA TE T2, K% Ttk L 7= BB A

(NTT D) Tl, BCKIZHEMZBO-2< 72dls, FEiE
aEa—% (DIPS) OBR%E, FEHLEIT- (1]

T3 COEEBENEE BAE L L7z FA(Factory Automation)
IZHEE, 1980 FEHFBHM T LRI EREFTT 5 0OA

(Office Automation, 4 ¢ Robotic Process Automation & [7] U
EZF) OT =< CbRS S, T—H A=A
OIEFZEIAD, KGR ECSCEER (V—7"n) F
T A= NVEEHL L, EAFEHR T TSS Sk SR 285
ZREL. HINTER L2 HD ((HRD).

HHOFOHET, 1984, 88 R A— 3 ¥ 2 —4 Cray
DEANZRD -T2 (Fig. 1), SRFO MR D Cray OE
BN, 5 DA— b7 4 A AH TS CPU LY N

[ 775 (google DEFAE L CTOIEH) &) SHEITEE
IR S ND L 91, ARLOET I XER CERZ
RHE01E, A4 CEETREE O L CW OBy —
FNEEGOA 2 —Fy NEER LTINS Z ERYT
DRNZIeoTCnND. =Ry =7, VY7 o7 EHIE
OFAEREE D, 104FO0EEF T, BHERAITEE LT
W5,

FIZRFEEHTOBAE T, Moore DIEHIZ AR L 72
NHIAVEa—F|ZBLY 2R THEFEEZ L TEZ. %
DO EZTHX v 7, RO TRND, thofic

Fig.1 Cary X-MPand 2  (Super Computers around 1980s)

BArHOEBot=inG, BN H L t0x Ho7-. FIFAT
& DEREE, EEMNET 9T, ROk S o oRTE
bR E & HITEDo TS,

TnoE

1. O TR STV D,

2. FET &AL,

3. SO KA THDHIE,
DB LIRS 5.

2. HoOPTEHEiEThTLSHE

B DR E O OFHIIILT L —E L2V, By
DB ZIH, BRI DD e ER ORI LS TS
ZEFELW. AT 7 HHCEY, FidEED impact
factor 721F T/ <, FRSCOMIPES A STV D ARG
FRTEA[23]. 41l GoogleScholar & Microsoft Academic
%*UFH LC, BO3EENLE DM SV TN D) E i~
[4]. (Fig. 2)
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BATT 2T, FHFEICREDL¥EE L LTrARy M
LT —~ERY B0 T3P0 T, ST
ThreRy T HEHOHFT,

1. EEBURHOLEEIIERE IS, B HEEE
BADEOITHAD,

2. BERICHIRO S HEREET, RHHERfERTrAR Y b
iR ET D,

3. BURBRBR L B DBREETHAR Y MASE BRI AR L,
BHRICEI<,

IREERHAL T DN E DA 5 72— R ENT

—< & LTHRY Hifoicun,

BARIC Y, RoTfiEIC Y DataGlove™ 3dh 72, E{E
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F EEE) LEEE (mARy M) OfoBEL v E L
TEDFOREREN) @RV ETLHTT — X EE
BT DA A B % 7. RAEEREEC DataGlove™ % %5
LT B EEDMEER T, TOBE T — X ZfRRL 2R >
R SMEEBRBE OIS U CEIET 28R AT L L L
TE LD ((Hk3) .
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1. RoboCup Rescue: search and rescue in large-scale disasters
as a domain for autonomous agents research (1999 —2019)
3. The robocup rescue project: A robotic approach to disaster

mitigation problem (2000 -2019)

1995 FFIT KA S TS, FAES Ao & —FEITIRY #iTe
DI L7e 7 —v MR LTV, ik 42 1ITHITL %
AL AR LT ERESR T, R CRIORY %) 2
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S35 Z &Iz L.
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JZ%?DVE’ RoboCup D A 2/ 3—Z HLU IR LIZ L 6H7[7].
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FNS AUz, 2002 4E0° 5 SAFRIOD TS St LARe1)
Jayx7 b T, S HIZEREIZAT TOREE LT[8).
—IHEORERIE, 2011 423 A OHRAARKRERIA D mEH
—FEROBRETOL AF2—aRy ML AERTOH
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WBHT—< Lo TUNB[9].
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31
15.Apparatus for extracting pattern features ~ (1999-2018)
US Patent 5,870,490, 1999
(RsaFER 3263724 5 12 ot L—H 35 — AR
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HoFIZHET 2IEREE LT, FRTiE, EMER 2.
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%o AFROEEZRECRRDED D Z LT, ZOHWNIK
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Fig. 4 3D pointing device (Left: ball type, Right: mouse type)

L EPB10]. FelTuk~7- 1980 4EEED OA KRR

1, RAGHRREA—ADFE A —/VEBEO ENFRT 2 B
O L HFETEIG L=, 22 OuaRy MRy AT A
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ZDFFE, 22 1SR N A v F—T = — A D 3
DORHED 5 BIEA 3 ZFEBT D70 F 2 IR (AR,
KIECHRFHE) G, Google Scholar TH | %% 24 4C 15 & H
WU ARNT v 7ENTND. 2018 FFICHIHENTNDHDT,
R L L D & LIENAICH L CHELFEEITXH D &b
ns.

Google Scholar TI, FFbam 3 &[RRI D, R
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T E BARRF IR S vieinoTe.

3.2  Publish or perish &#2%~< 1A > K
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RA D TORRERD I TNZDT Publlshorpensh D
FEHIMZ, IRREfEOB 2 I E bbnd, EAOT AT
T ERRACRE O D HEEAHER L Qe (R8k2).

3 WITZEMI TG a R ) e~ VA TERTHT AT
7 % NTT (TR ToRA RS (RFRFES 3075546 75 Tt
ot EL B 6 HRERAS VT ¢ o 78R Lz ©
ORNEZFNETEE O Lz ARG I 2SR
LT L 2 A, FTEE S A AFE U CEEE 5T
TELS L i, BYEETCL TRV (Figd o).

ZDOTATT oA B —7 x— AR CRED B 5 [EHE
2% CHIZRSCEBERS LT, BRAVay BFERIT reject T,
ZORHNIBB RV TN E WD ZE ot Ainb
rebuttal period DR HHH L, 1 b CRIESTEROMEE T
FETE DL, YURHIROSN-MEIT, XEAECRED

MERS, bt OBERRSUA BT I3 L) o7 201,
ENOFRSCE LTHE L[11].
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K ST-HHZ,  IST 2% MAIRRFZeE R B S3E)
& L TRFHBE DM NI LT, RESERE 412
Mg DA E B L CQUT[12]. R TSI BhE D 72
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FUZ L W OHEFIZ DN TR B,

41 U2 al—a OB E BT

I a—FTIal—ia, BB THREEINT
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B 1: W EOFF L DA
Bl 2: BT LR
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43 OVEaA—FFHEETIOEE

BAED Al 8 3 7 — LD X 50T, 2011 £
INTERSPEECH 2011 ® NN T % o CEAE S kT 7 —F
Z FFTEmsL, 2012 FEOEGERGk = 7 A & ILSVRC
(ImageNet Large Scale Visual Recognition Challenge) C NN %
fER LT DML 51k v 8 LT- 3, £ LT 2015 4
AlphaGO 73 b v ZTHEME A1 <& ROUCHEFRI L7372 Ll
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HIED Al FZeDEE/ 2T —~ D—D| 27 - CNDFE
L7=NEOFIET: XAl (Explainable Artificial Intelligence) ,
Z L CFE LI NN 28l — 2 T LIS D ofs S
ST AHHE L, Ry I 2 —raroeTul, it
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(intelligence) &5 2 2 FT72 5.

H5372 012 Al 3B Clddisiye s EAOERE, hey
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Proposal and its Implementation for Flexible Private Network

Akira WATANABE"

Abstract

Flexible Private Network, or FPN, which is the ideal network, is defined in this paper. Network Traversal with Mobility, or

NTMobile, is the technology that can achieve FPN. End user can enter into the FPN world by only installing NTMobile as

an application. NTMobile can establish the communication route by specifying the name of the corresponding node, and it

continues the communication even if the connecting network is changed. NTMobile guarantees secure communication

groups among users. We have implemented NTMobile application using TUN/TAP service of Linux. By this way, user's

application can run in the FPN world without any modification. We have confirmed that the performance is good enough

for the normal usages.

1. [XL®IC

AVH—Fy FEIILD ETIHREO R Y T —7
FHEL, ZEAE P Ry NU—F TEBENTED,
L%OBEA 7T, P Ry N —7 ZRFRIIEREL
T b EEZLND. LL, IP Ry NT—710Z
IPv4 70— L7 KL R, IPvd 774 _X— KT KL A,
IPv6 7 RLADFy NU—7 NBIEL, HHRICEETS
ZEWTER. F, Ry N7 EZZRIFIHTD
720ODEX 2 VT 4 NHETIE RN E W I FREN D 5.

IP % hU—7 OEROMEL IPv4 7 a— 3 )LZEH]
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N ETHD (LA F NAT B RIRE) . 2 OfilfIE IPv4
K NU—7 DM DRV i 7o, F—Lbxy hT
— 7 70 T DB IR IR T 5 2 EREEND.
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BPED 72 S EHEBE AT O 2 LM TE ARV, 5% IPv6
7 RUA LB CTE RV IR B L- & &2 % ez,
IPv4/IPv6 > NV —7 [ COERRBE T 5%
PRt CEX A MERH S, IDIL, BETICKRY RT—2
ZEIVRZ B L 1P 7 RUANE(T 57203 A fike
TERWEERHD. 4% 5G lEHEE B EHE T L
T, EESEIRAEICRE L H 2 5 Z RO HILT
BY, BEFTHoTHLHBICRY NT—2 Z2H)0 iz

% Z LT DBEERERNRKD HIL TN S.
X2 VT 4 mwTlE, Ry M= ERNDIEHRE T
= LTI 5 2 LIRS Th v, @EHEFO
MR FRT2—FOT 7 ) r— 2 AYLEEN TN DD
DEURTHD. v NT—7 ZREFIAT D720, T
FELFITRERECRT Sl OFAAR D LT D
LIAT, BEOBE AT LIY T4 T 2 M=
WEEFL L% CS XL LIET) TERINLGS
ML, CS BT /UIH— %7 a— LT KL AZE
IZEX, 774 T2 MUDSY— Tk U CGE(E % Bth
THDONRHETHD. FDI=D, 7I7A T EREDXK
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(LI#% FPN; Flexible Private Network) O & 24287 5.
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BN, T Ra—RIZDZ & a2 BT D 0BT,
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Maximization of Thermal Efficiency Based on Variational Principle

Shinji KOJIMAY

Abstract

We developed the method of adjoint equations based on variational principle to maximize the thermal efficiency of heat

engines. We illustrate our method using a simple example of thermal cycle with/without the energy dissipation due to the

friction of the piston that compresses and expands the working fluid of the cycle. In the case without the dissipation, the

same result as known for Curzon-Ahlborn engine is obtained. In the case with the dissipation, we clarify that the existence

of the solution of the adjoint equations depends on the type of working fluid, i.e., the equation of state. Also, we prove that

the solution of the adjoint equations to maximize the net thermal efficiency, cycle work, and power (that account the

dissipation) minimizes the dissipation.
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Fundamental study on effective utilization of fly ash

EIEZRGL

Kenji NISHIKIGIY, Yasuhiro DOSHO?

Abstract
Since the Great East Japan Earthquake in 2011, the dependence on coal fired power generation has increased. Along with
this, the emission rate of fly ash, a by-product of coal combustion, has increased. Fly ash can be used in a number of
applications, including concrete structures. However, it is believed that the incorporation of fly ash in structural concrete
accelerates the carbonation process, which is the reason fly ash is not typically used in concrete structures. Here we have
studied the possibility of expanding the use of fly ash in concrete structures. We investigate the effects of binder type,
carbonation, and external water supply on rebar corrosion. Based on our investigations, the binder type does not affect
rebar corrosion while the external water content greatly affects it. When concrete mixed with FA is used for components

with external air or moisture supply, employing the appropriate finishing materials or mill scale rebar can reduce their

corrosion rate.
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Influence on performance of concrete using low-quality recycled aggregate with fly ash and
grand granulated blast-furnace slag

Yuzhou TAOY, Yasuhiro DOSHO?

Abstract

The purpose of this study was to investigate the effect of fly ash and ground granulated blast-furnace slag on the

performance of concrete using recycled aggregate class L. As a result, it was clarified that the performance of concrete

using low-quality recycled aggregate was able to obtain the required quality by appropriately using fly ash and ground

granulated blast-furnace slag as admixture in addition to adjustment of replacement ratio of recycled aggregate.
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(ISPIsma2019) 12th  International Conference on
Plasma-Nano Technology & Science, 19P3-24 (2019)

Naoyuki Iwata, Vladislav Gamaleev, Jun-Seok Oh, Hiroshi
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Masafumi Ito: “Growth promotion of mouse fibroblasts
in DPBS irradiated with nitrogen-oxide radicals”, 11th
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Chemistry (ISPC24), P2-95 (2019)

Vladislav Gamaleev, Naoyuki Iwata, Jun-Seok Oh, Mineo
Hiramatsu, and Masafumi Ito* “Analysis of
concentrations of species generated by rotaing arc jet in
gas phase and treated liquid”, XXXIV International
Conference on Phenomena in lonized Gases (XXXIV
ICPIG) & 10th International Conference on Reactive
Plasmas (ICRP-10), PO16PM-090 (2019)

Naoyuki Iwata, Vladislav Gamaleev, Jun-Seok Oh, Hiroshi
Hashizume, Kenji Ishikawa, Masaru Hori, and Masafumi
Ito* “Generation of bactericidal efficacy in neutral pH
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compound”, XXXIV International Conference on
Phenomena in Ionized Gases (XXXIV ICPIG) & 10th
International Conference on Reactive Plasmas (ICRP-10),
OR16-B01 (2019)
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“Distribution measurement of reactive oxygen species in
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Conference on Phenomena in lonized Gases (XXXIV
ICPIG) & 10th International Conference on Reactive
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atmospheric-pressure oxygen radical source and
rotating arc plasma”, XXXIV International Conference
on Phenomena in Ionized Gases (XXXIV ICPIG) & 10th
International Conference on Reactive Plasmas (ICRP-10),
PO16PMO086 (2019)

Yuki Hori, Tomiyasu Murata, Masaru Hori, and Masafumi
Ito: “Growth promotion of mouse fibroblasts using
irradiation of nitric oxide radicals and ultraviolet light”,
XXXIV International Conference on Phenomena in
Ionized Gases (XXXIV ICPIG) & 10th International
Conference on  Reactive  Plasmas  (ICRP-10),
PO18AM-068 (2019)

Naoyuki Iwata, Vladislav Gamaleev, Jun-Seok Oh, Hiroshi
Hashizume, Kenji Ishikawa, Masaru Hori, and Masafumi
Ito: “The lifetime of bactericidal efficacy in
oxygen-radical-activated Phenylalanine solution”, The
12th Asian-European International Conference on Plasma
Surface Engineering (AEPSE2019), (2019)

Vladislav Gamaleev, Naoyuki Iwata, Jun-Seok Oh, Mineo
Hiramatsu, and Masafumi Ito: “Effective treatment of
water by low-current arc in ambient air”, The 12th
Asian-European International Conference on Plasma
Surface Engineering (AEPSE2019), (2019)

Kazuma Ogawa, Takahito Mizuno, Kaede Hashimoto,
Tomiyasu Murata, Masaru Hori, and Masafumi Ito:
“Apoptosis-inducing activity through caspase-3 and -12
of radical-activated medium for melanoma cells”, The
12th Asian-European International Conference on Plasma
Surface Engineering (AEPSE2019), (2019)

Yutaka Kume, Ryugo Tero, Hiroshi Hashizume, Hiroki
Kondo, Masaru Hori, Masafumi Ito: “Effects of
radical-treated phenylalanine solution on fluorescent
molecules in supported lipid bilayer”, The 12th
Asian-European International Conference on Plasma
Surface Engineering (AEPSE2019), (2019)

Tomoyuki Nagase, Yumiko Komori, Masaru Hori,
Masafumi Ito: “Inactivation of biofilm-forming bacteria
using deionized distilled water treated with oxygen
radicals or nitric oxide radicals”, The 12th
Asian-European International Conference on Plasma
Surface Engineering (AEPSE2019), (2019)

Nozomi lio, Naoyuki Iwata, Toshiyuki Kawasaki,
Masaru  Hori, Masafumi Ito: “Transportation
mechanism of reactive oxygen species in liquid
irradiated by atmospheric-pressure oxygen-radical

source”, The 12th Asian-European International
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Ginji Ito, Vladislav Gamaleev, Motoyuki Shimizu, Masashi
Kato, Masaru Hori, and Masafumi Ito: “Decomposition
of vanillin using atmospheric-pressure oxygen-radical
and pulsed low-current-arc plasma sources”, The 12th
Asian-European International Conference on Plasma
Surface Engineering (AEPSE2019), (2019)

Yuki Hori, Tomiyasu Murata, Masaru Hori, and Masafumi
[to: “Synergetic effects of the nitric oxide radical and
ultraviolet light irradiations on the viability of mouse
fibroblasts”, The 12th Asian-European International
Conference on  Plasma  Surface  Engineering
(AEPSE2019) , S9-PO03(2019)

Naoyuki Iwata, Vladislav Gamaleev, Jun-Seok Oh, Masaru
Hori, and Masafumi Ito: “Evolution of chemical
composition in radical-activated water for one month”,
3rd Asia-Pacific Conference on Plasma Physics
(AAPPS-DPP2019), A-O4 (2019)

Masafumi Ito, Naoyuki Iwata, Vladislav Gamaleev, Hiroshi
Hashizume, Jun-Seok Oh, Takayuki Ohta, Kenji Ishikawa,
Masaru  Hori, “Radical activated solutions with
bactericidal and plant-growth effects”, 72nd Annual
Gaseous Electronics Conference (GEC2019),
(2019.10-11) MW1.00065 (2019)

Vladislav Gamaleev, Naoyuki Iwata, Jun-Seok Oh, Mineo
Hiramatsu, and Masafumi Ito: ”Treatment of liquids by
low-current arc in ambient air for biomedical and
agricultural  applications”, 72nd Annual Gaseous
Electronics  Conference (GEC2019), (2019.10-11)
ET3.00002 (2019)

(Invited) Masafumi Ito, Naoyuki Iwata, Vladislav Gamaleev,
Hiroshi Hashizume, Jun-Seok Oh, Takayuki Ohta, Kenji
Ishikawa, Masaru Hori, “Promotion of bioethanol
production using atmospheric-pressure plasmas”, 14th
ASTA-PACIFIC PHYSICS CONFERENCE (APPC14),
(2019.10-11) AB.1a.Iniveited-2 (2019)

Vladislav Gamaleev, Naoyuki Iwata, Jun-Seok Oh, Mineo
Hiramatsu, and Masafumi Ito, “Tuning of operation
parameters for effective production of nitric oxide by
ambient air rotating low-current arc jet”, 29th Japan
Material Resource Society (MRS-J), C-029-003 (2019)

Naoyuki Iwata, Vladislav Gamaleev, Jun-Seok Oh, Masaru
Hori, and Masafumi Ito, “Growth Promotion Effect of
Oxygen-Radical-Treated Amino Acids Solutions”, 29th
Japan Material Resource Society (MRS-J), C-028-008
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Kazuma Ogawa, Takahito Mizuno, Kaede Hashimoto,
Tomiyasu Murata, Masaru Hori, and Masafumi Ito:
“Effects of nitrogen-radical addition on viability of
melanoma cells in oxygen-radical activated medium”,
29th Japan Material Resource Society (MRS-J),
C-P28-008 (2019)

Takuya Goto, Motoyuki Shimizu, Masashi Kato, Hiroshi
Hashizume, Masaru Hori, Masafumi Ito: “Activation of
a-amylase using A. oryzae Spores Exposed to Oxygen
Radicals”, 29th Japan Material Resource Society
(MRS-J), C-P28-011 (2019)

Nozomi lio, Naoyuki Iwata, Masaru Hori, Masafumi Ito:

“Effect of Fenton Reaction on Supported Lipid Bilayer”,
29 Japan Material Resource Society

(MRS-J), C-P28-004 (2019)

Ginjii Ito, Naoyuki Iwata, Hiroshi Hashizume, Masaru Hori,
Masafumi Ito: “Plant growth promotion using
radical-treated phenylalanine solution”, 29" Japan
Material Resource Society

(MRS-J), C-P28-013 (2019)

Naoyuki Iwata, Vladislav Gamaleev, Jun-Seok Oh, Masaru
Hori, and Masafumi Ito: “Contribution of reactive
nitrogen species to sterilization of radical-activated
water”, the 11th Asia-Pacific International Symposium on
the Basics and Applications of Plasma Technology
(APSPT-11), OC-8 (2019)

Kazuma Ogawa, Takahito Mizuno, Kaede Hashimoto,
Tomiyasu Murata, Masaru Hori, and Masafumi Ito:
“Mitochondrial dysfunction in melanoma cells treated
with radical-activated medium”, the 11th Asia-Pacific
International Symposium on the Basics and Applications
of Plasma Technology (APSPT-11), P1-24 (2019)

Ginji Ito, Naoyuki Iwata, Vladislav Gamaleev, Hiroshi
Hashizume, Masaru Hori, and Masafumi Ito: “Plant
growth promotion using radical - activated phosphate -
buffered solution containing tryptophan”, the 11th
Asia-Pacific International Symposium on the Basics and
Applications of Plasma Technology (APSPT-11), P1-22
(2019)

Takahiro Deguchi, Naoyuki Iwata, Gamaleev Vladislav,
Hiroshi Hashizume, Motoyuki Shimizu, Masashi Kato,
Masaru Hori, and Masafumi Ito: “Inactivation of
Fusarium oxysporum using arc plasma-activated
Phenylalanine”, the 11th Asia-Pacific International

Symposium on the Basics and Applications of Plasma
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Yuki Hori, Tomiyasu Murata, Masaru Hori, and Masafumi
Ito: “Time evolution of cell viabillity on melanoma cells
treated with nitrogen-oxygen-radical-activated lactate
ringer’s solution”, the 11th Asia-Pacific International
Symposium on the Basics and Applications of Plasma
Technology (APSPT-11), P1-23 (2019)

Naoyuki Iwata, Ginji Ito, Vladislav Gamaleev, Jun-Seok Oh,
Masaru Hori, and Masafumi Ito: “Growth Promotion
Effect of Oxygen-Radical-Treated Phenylalanine
Solutions”,  Materials  Research ~ Meeting 2019
(MRM2019), H2-13-004 (2019)

Vladislav Gamaleev, Naoyuki Iwata, Motoyuki Shimizu

Masashi Kato, Mineo Hiramatsu, and Masafumi Ito,
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ethanol”, Materials Research Meeting 2019 (MRM2019),
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vapor deposition”, Applied Physics Express, Vol.12,

015001 (2019)

Masakazu Tomatsu, Mineo Hiramatsu, Hiroki Kondo, Kenji
Ishikawa, Takayoshi Tsutsumi, Makoto Sekine, Masaru
Hori: “Electrochemical Reaction in Hydrogen Peroxide
and Structural Change of Platinum Nanoparticle-
Supported ~ Carbon  Nanowalls  Grown  Using

Plasma-Enhanced Chemical Vapor Deposition”, C
(Journal of Carbon Research) 2019 (MDPI), Vol. 5, 7 (11
pages) (2019)

Takayuki Ohta, Hironori Ito, Kenji Ishikawa, Hiroki Kondo,
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Vladislav Gamaleev, Naoyuki Iwata, Mineo Hiramatsu,
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synthesis and application”, International Conference on
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DoubleTree by Hilton San Francisco International Airport,
San Francisco, USA (2019-2)

(Invited) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
Masaru Hori: “Vertical graphene network as platform for
electrochemical and bio applications”, 2nd International
Conference on Materials Science and Engineering,

Holiday Inn Paris — Marne La Vallée, Paris, France

88




(2019-2)
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Analysis of Pt Nanoparticles-Supported Carbon
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Vladislav Gamaleev, Mineo Hiramatsu, Masafumi Ito:
“Investigation of Rotating Gliding arc Discharge for
Development of Ambient Air Atmospheric Pressure
Plasma Jet”, 11th International Symposium on Advanced
Plasma Science and its Applications for Nitrides and
Nanomaterials /12th  International Conference on
Plasma-Nano Technology and Science (ISPlasma
2019/IC-PLANTS 2019), Nagoya Institute of Technology,
Nagoya, 18P2-27 (2019-3)

Takayuki Ohta, Hiroaki Iwata, Mineo Hiramatsu, Hiroki
Kondo, Masaru Hori: “Power Generation Characteristics
of Polymer Electrolyte Fuel Cell using Carbon
Nanowalls”, 11th International Symposium on Advanced
Plasma Science and its Applications for Nitrides and
Nanomaterials /12th International Conference on
Plasma-Nano Technology and Science (ISPlasma

2019/IC-PLANTS 2019), Nagoya Institute of Technology,
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Nagoya, 19P4-38 (2019-3)

Jun-Seok Oh, Endre Szili, Rrobert Short, Akimitsu Hatta,
Mineo Hiramatsu, Masafumi Ito: “International Study of
Plasma Activated Water: Chemical Composition of
RONS”, 11th International Symposium on Advanced
Plasma Science and its Applications for Nitrides and
Nanomaterials /12th  International Conference on
Plasma-Nano Technology and Science (ISPlasma
2019/IC-PLANTS 2019), Nagoya Institute of Technology,
Nagoya, 19P4-38 (2019-3)

Sho Shimizu, Keigo Takeda, Takayoshi Tsutsumi, Mineo
Hiramatsu, Masaru Hori: “Vacuum ultraviolet absorption
by self-absorbing light source using micro-hollow
cathode discharge”, Taiwan-Japan Joint Workshop of 9th
Workshop for Electrical Engineering Application
(WEEEA), 9th International Workshop for Nano-Carbon
Workshop (IWNC), 11th International Workshop for
Plasma-bio Science and Technology (IWPBST), Meijo
University, Nagoya (2019-3)

Vladislav Gamaleev, Naoyuki Iwata, Jun-Seok Oh, Mineo
Hiramatsu, Masafumi Ito : [Development of rotating
ambient-air arc jet for low-temperature treatment |, 5 66
[E s A W B X R 2R AR I 2, O L3R K ]
=% /X2, U, 9p-W241-8 (2019-3)

(Invited) Mineo Hiramatsu: “Synthesis and Structure
Control of 3-dimensional Graphene Network for
Emerging Applications”, BIT’s 5th Annual World
Congress of Smart Materials, Sheraton Parco de' Medici
Rome Hotel, Roma, Italy (2019-3)

(Invited) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
Masaru Hori: “Synthesis of Carbon-Based Nanomaterials
using Plasma-Enhanced Chemical Vapor Deposition”,
Global Conference on Carbon Nanotubes and Graphene
Technologies, Rosa Grand Milano - Starhotels Collezione,
Milano, Italy (2019-3)

(Invited) Hiroki Kondo, Keigo Takeda, Kenji Ishikawa,
Takayoshi Tsutsumi, Makoto Sekine, Mineo Hiramatsu,
Masaru Hori: “Synthesis mechanism and electrochemical
properties of nanographene materials obtained by
in-liquid plasma method”, Global Conference on Carbon
Nanotubes and Graphene Technologies, Rosa Grand
Milano - Starhotels Collezione, Milano, Italy (2019-3)

(Invited) Mineo Hiramatsu: “Fabrication of graphene-based
materials using microwave-exited atmospheric pressure
plasma”, 5th International Conference on Materials

Science & Technology, Pacific Gateway Hotel at
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Vancouver Airport, Vancouver, Canada (2019-4)

(Invited) Mineo Hiramatsu: “3D graphene network as
catalyst  support  material  for  electrochemical
applications”, 9th World Congress on Chemistry &
Medicinal Chemistry, Panorama Hotel Prague, Prague,
Czech (2019-5)

(Keynote) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
Masaru Hori: “3D Graphene Network as Platform for
Electrochemical ~ Applications”, Global  Chemistry
Congress, Hotel Rome Pisana, Roma, Italy (2019-6)

(Invited) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
Masaru Hori: “Synthesis of Few-Layer Graphene using
Microwave-Exited ~ Atmospheric  Pressure  Plasma”,
International Conference on Materials Research and
Nanotechnology, Hotel Rome Pisana, Roma, Italy
(2019-6)

(Invited) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
Masaru Hori: “Synthesis of 3-Dimensional Graphene
Network for Emerging Applications”, Nano-M&D 2019
International Conference, Savoy Beach Hotel, Paestum,
Italy (2019-6)

Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo, Masaru
Hori: “Fabrication of graphene-based materials using
microwave-exited non-equilibrium atmospheric pressure
plasma”, 24th International Symposium on Plasma
Chemistry (ISPC24), Conference Center Terminal Naples,
Naples, Italy (2019-6)

(Keynote) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
Masaru Hori: “3D Graphene Network as Platform for
Emerging Applications”, SMART MATERIALS 2019,
Panorama Hotel Prague, Prague, Czech (2019-7)

(Invited) Mineo Hiramatsu: “Synthesis of vertical graphene
network as platform for electrochemical applications”,
21st International Conference on Advanced Energy
Materials and Research, Movenpick Hotel Ziirich Airport,
Zurich, Switzerland (2019-7)

Mineo Hiramatsu, Koki Miyashita, Taishu Oyama, Keigo
Takeda, Hiroki Kondo, Masaru Hori: “Fabrication of
graphene-based materials using microwave-exited
non-equilibrium atmospheric pressure plasma”, The Joint
Conference of XXXIV International Conference on
Phenomena in Ionized Gases (XXXIV ICPIG) and the
10th International Conference on Reactive Plasmas
(ICRP-10), Sapporo Education and Culture Hall, Sapporo
(2019-7)

(Invited) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
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Masaru Hori: “3D Graphene Network, Synthesis,
Functionalization and Applications”, 8th International
Conference on Smart Materials and Structures, Crowne
Plaza Dublin Airport, Dublin, Ireland (2019-8)

(Invited) Mineo Hiramatsu: “3D Graphene Network:
Synthesis, Functionalization and Applications”, 2019
Symposium for Nanotechnology & Micro Energy Storage
Device Science and Technology, Tsinghua Shenzhen
International Graduate School (75 ¥ K= IIE BEAFFE
Efe) , RYIL HIE (2019-8)

(Invited) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
Masaru Hori: “3D Graphene Network: Synthesis and
Emerging Applications”, 20th Edition of International
Conference on Materials Science & Engineering, Mantra
Epping, Melbourne, Australia (2019-8)

S. Shimizu, N. Kishi, K. Takeda, T. Tsutsumi, M. Hiramatsu,
M. Hori: “Vacuum Ultraviolet Absorption Spectroscopy
with Self-absorbing Micro-discharge Hollow Cathode
Lamp”, 12th Asian-European International Conference on
Plasma Surface Engineering (AEPSE2019), Maison Glad
Jeju Hotel, Jeju, Korea (2019-9)

AR, T ES. ERERE  TRRIET 7 A~ Y=
v MW T VAR I A CVD I & 5k
HEENHIE SR, 55 80 IS B KR AT sl
2, b R ALIR S v > 23 Z, LR, 18a-F211-5
(2019-9)

HES, R, FARERT « R K 2 IR
Wl —amg v+ —/OfER], % 80 mIS 4
FRKFAINHH S, ALiEE REALIR S v X2
FLI, 18a-F211-6 (2019-9)

THKSE, PTHES, B, FRERTD, Mk TaC
W~ A 7 AR v — T Y — RIEJRE 72K
H#T T A~ OEZEFEIRI G EEH L, 5 80 RIS
W KT AR, AiRE RIS v o)
A, FLIE, 20a-B11-9 (2019-9)

(Keynote) Masaru Hori, Mineo Hiramatsu: “Carbon
Nanowalls Propelling Social Innovations”, International
Association of Advanced material (IAAM) Global
Graphene Forum, Stockholm, Sweden (2019-10)

(Keynote) Mineo Hiramatsu: “3D graphene network:
synthesis, functionalization and applications”, 3rd
International Conference on Materials Science and
Materials Chemistry, Fleming’s Conference Hotel Vienna,
Vienna, Austria (2019-10)

(Invited) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,

Masaru Hori: “Vertical graphene network: synthesis and

90




applications”, World Congress on Nanotechnology
(WCN-2019), Holiday Inn Berlin City East, Berlin,
Germany (2019-10)

(Plenary lecture) Mineo Hiramatsu: “Graphene-Based
Nanostructures: Plasma Synthesis and Applications”,
Kolloquium des Fachbereichs Physik, Freie Universitét
Berlin, Berlin, Germany (2019-10)

Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo, Masaru
Hori:  “Synthesis of few-layer graphene using
microwave-exited atmospheric pressure plasma”, 72nd
Annual Gaseous Electronics Conference (GEC2019),
Texas A&M Hotel & Conference Center, College Station,
Texas, USA (2019-10)

Keigo Takeda, Mineo Hiramatsu, Kenji Ishikawa, Masaru
Hori: “Spectroscopic diagnostics of microwave excited
atmospheric pressure Ar plasma jet in open air”, 72nd
Annual Gaseous Electronics Conference (GEC2019),
Texas A&M Hotel & Conference Center, College Station,
Texas, USA (2019-10)

Hiroki Kondo, Atsushi Ando, Takayoshi Tsutsumi, Keigo
Takeda, Takayuki Ohta, Kenji Ishikawa, Makoto Sekine,
Masafumi Ito, Mineo Hiramatsu, Masaru Hori: “Effect of
mixing alcohol source on synthesis of nanographene by
in-liquid plasma”, 72nd Annual Gaseous Electronics
Conference (GEC2019), Texas A&M Hotel & Conference
Center, College Station, Texas, USA (2019-10)

Vladislav Gamaleev, Naoyuki Iwata, Jun-Seok Oh, Mineo
Hiramatsu, Masafumi Ito: “Treatment of liquids by
low-current arc in ambient air for biomedical and
agricultural applications”, 72nd Annual Gaseous
Electronics Conference (GEC2019), Texas A&M Hotel &
Conference Center, College Station, Texas, USA
(2019-10)

AIRE, THEEE, FRRERE TI A CVD 12X D

FR AL ARSI S ST 2 RRE T A NVIRD T &
A NRNRL, T DSBS SC M Al a
B, A EKRY (2019-10)

VEARSE, T ET, S, AR, s Fﬁ‘l’:?)?@

B WG R & I Te 228Ny ek ), 5

SRy SC B HI X TR I 23, %ﬁ%jﬁ%
(2019-10)

Asahi Kani, Keigo Takeda, Mineo Hiramatsu: “Effect of
radical assist using atmospheric pressure plasma jet for
synthesis of zinc oxide thin film by mist CVD”, 3rd
Asia-Pacific ~ Conference on  Plasma  Physics
(AAPPS-DPP2019), Crowne Plaza Hefei, Hefei, China
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(2019-11)

(Invited) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
Masaru Hori: “Plasma Processing for Graphene-Based
Materials”, 14th  Asia-Pacific Physics Conference
(APPC14), Borneo Convention Centre Kuching (BCCK),
Kuching, Malaysia (2019-11)

(Keynote) Mineo Hiramatsu: “Plasma Processing for
Graphene-Based Materials”, Global Congress on Carbon,
Renaissance Kuala Lumpur Hotel, Kuala Lumpur,
Malaysia (2019-12)

(Invited) Mineo Hiramatsu: “Synthesis of Few-Layer
Graphene using Atmospheric Pressure Plasmas”, 7th
Global Nanotechnology Congress and Expo, Renaissance
Kuala Lumpur Hotel, Kuala Lumpur, Malaysia (2019-12)

(Invited) Mineo Hiramatsu, Keigo Takeda, Hiroki Kondo,
Masaru Hori: “Graphene-Based Nanostructures: Plasma
Synthesis and Applications”, Smart NanoMaterials 2019,
Chimie ParisTech Ecole Nationale Supérieure de Chimie
de Paris, Paris, France (2019-12)

(Invited) Mineo Hiramatsu, Koki Miyashita, Taishu Oyama,
Keigo Takeda, Hiroki Kondo, Masaru Hori: “Synthesis of
Carbon  Nanostrucures  using  Microwave-Exited
Atmospheric Pressure Plasma”, Materials Research
Meeting 2019 (MRM 2019), Yokohama Symposia,
Yokohama (2019-12)

Vladislav Gamaleev, Naoyuki Iwata, Ginji Ito, Motoyuki
Shimizu, Masashi Kato, Mineo Hiramatsu, Masafumi Ito:
“Decomposition of vanillin and lignin using pulsed low
current arc in ambient air for production of biocellulosic
ethanol”, Materials Research Meeting 2019 (MRM 2019),
Yokohama Symposia, Yokohama (2019-12)

Hiroki Kondo, Shun Imai, Takayoshi Tsutsumi, Kenji
Ishikawa, Makoto Sekine, Masaru Hori: “Changes of
resistive elements during degradation of carbon
nanowalls electrodes for fuel cell synthesized employing
a CHs/H2 mixture gas plasma”, Materials Research
Meeting 2019 (MRM 2019), Yokohama Symposia,
Yokohama (2019-12)

Vladislav Gamaleev, Naoyuki Iwata, Mineo Hiramatsu,
Masafumi Ito: “Tuning of operation parameters for
effective production of nitric oxide by ambient air
rotating low-current arc jet”, 5 29 [l H A MRS 47K K
& BNt o & — - BRI T B R S S
FAIE (2019-12)
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HE -
[ZDfh]

PERE], FHSE—, R, NEIR, TIE:TF
A R I 5 AT 2 DN ZERFE DAL I, 2019 4R <2B
66 [\ > & B 2 R AR 9a-S223-3
HE Y% (DVD-ROM) p. 05-003 (2019-3)

MHE—, RNHIEE, FlZ: ~AFmIy 2BV
ERE R E OB - BEAf - ot ~EFIEOE
WLE S X = b—va UGl - ooHTE T, B2
FTvs ha=s 2158 KRS 127 MRS
ZE pp. 1-32 (2019-5)

FRER, FHE—, WHRE, NHIE, TR : TF
RN [ R B AT RR DU R D MRAT 1, H ARBAER
FRE 75 B GEE S BREFE Vol 54,
Supplement 1, p. 188, P-I_47 (2019-6)

Fresett, FMHE—, NHER, TR, REEH,
LA TRV — ) EAE Y ML= v ¥ T L
A OEERYGE |, AARBMEIERE 75 BIEIRHE
= FREFLE Vol. 54, Supplement 1, p. 189, P-1 48
(2019-6)

MWHER, HHE— Tz ver s vs - 7x
— LS 4 REE OB T HLER R O RS E
DRGE], AARBMEEARE 75 BIAiREs ERE
F4E Vol. 54, Supplement 1, p. 219, P-M_60 (2019-6)

AR, MHFE—, NHIEE : [BERLRIC L5 E
SBWET ) BFIROSEED ) L& RFmbLOmB
T, 2019 45 <H5 80 [m] > iz M BEF 2Bk T A0 Rl T
£ 20p-PB208 il THi%E (DVD-ROM) p. 06-045
(2019-9)

Hidekazu Murata, Seiji Watanabe, Kanji Itoh, Hirotaka Asai,
Eiji Rokuta, and Hiroshi Shimoyama, “Electron ray
tracing in a cylindrical deflector analyzer for field

spectroscopy”,

emission Proceedings of  12th

International ~ Symposium  on  Atomic  Level
Characterizations for New Materials and Devices ’19
(ALC’19), pp. 142-145 (2019-10)

Hirotaka Asai, Takayuki Tanaka, Hidekazu Murata, and Eiji
Rokuta, “Investigation of yield ratios of the Au- and Pd-
coated nanopyramids on the apexes of W tips with
Different curvature radii”, Proceedings of 12th
International ~ Symposium  on  Atomic  Level
Characterizations for New Materials and Devices 19
(ALC’19), pp. 156-159 (2019-10)

Hidetoshi Shinya, Hidekazu Murata, Takahiro Ikeda,
Koudai Taguchi, Eiji Rokuta, Hiroshi Shimoyama,

Katsuhisa ~ Murakami,

Masayoshi ~ Nagao, and
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“Improvement of a number of active tips and emission

measurements from individual tips in volcano-structured

Spindt-type field emitter arrays”, Proceedings of 12th

International ~ Symposium  on  Atomic  Level
Characterizations for New Materials and Devices ’19
(ALC’19), pp. 315-318 (2019-10)

MEER, HHEE -, Tz v s sy 7>
=NV 4 WIEE T BRI T OB uE DR
BRI ORRGE ), B 1580l (E 2 BT e &, Vol.
119, No. 305 ({Z%44¥5, ED2019) ,pp. 1-4 (2018-11)

st FHE—, NHEER, TR, REEH,
B BB TSR — 7 f =L Ry 27 LA
DRUE], B BBEF2BIRITZERE, Vol. 119,
No. 305 ({243, ED2019) |, pp. 9-12 (2019-11)

#HE B
(FE]

FMEIRBREE T O R AR BITIR A B P = B2« T
IEBREE T OB KRR ~ G R~DWEH &5
FMERED - RN EAFFI~], BRFERBA®RE EH
1458 5, EXF22(2019)

(]

VERRHRIE, A Lthi—, R DK o RIBEFIC KR
ETEIRE RN R ], B AR SR,
Vol.36, No.l, pp.27-33(2019)

Takunao Sato, Yuichi Murakami & Yuji Muramoto ,
“ Estimation of Liquid Sterilization using Critical
Voltage under High Electric Field Pulses” , IEEJ
Transactions on Electrical and Electronic Engineering,
(TEEE A), Vol. 14, No. 7, pp. 1002-1007 (2019)

EAAMEEE, B B, AR T THRHIS K O R
Ht It D A PR AR IR AT T Ky D), 8
KPR CEE A, Vol 140, No.3 (2020) B#ikE

*Yuichi Murakami & Yuji Muramoto, “Effect of Ester
Exchange Reaction on the Breakdown Properties of

Soybean Oil” , 2019 IEEE Annual Report-Conference on

Electrical Insulation and Dielectric Phenomena,
(CEIDP'19), 1-6, pp. 34-37 (2019)
[&Dfh]

Yuichi MURAKAMI & Yuji MURAMOTO, ”  Sterilization
Technique for Liquid Food by High Electric Field Pulses”,
2019 Taiwan-Japan Joint Workshop, pp. 7 (2019)

*YUSHI HIRAMATSU, YUICHI MURAKAMI & YUIJI
MURAMOTO, ” Effect of Salt-Water on AC Breakdown
Properties of Vegetable-Oil-Based Insulating Fluid”
2019 Taiwan-Japan Joint Workshop, pp. 9 (2019)

92




o Ltti—, AR TEESR SV AEING X 2 kiR
W, \ERFE SHEMEEMEIZES, DEI-19-048,
pp. 1-4 (2019)

EAMKSE, RN, ERBETR, A bt —, AR T

Tl ds & O Ak i O 22 RAG R AR 1
ETHEARDORE, FAk 31 FEERFREERE,
No.2-047 (2019)

*Yushi Hiramatsu, Yuichi Murakami, Yuji Muramoto, ” AC
Breakdown Properties of Vegetable-Oil-Based Insulating
Fluid Mixed with Mineral Oil”, Taiwan- Japan Joint
Workshop of 9thWorkshop for Electrical and Electronic
Engineering Applications (WEEEA), 9th International
Workshop for Nano-Carbon Workshop (IWNC), 11th
International Workshop for Plasma-bio Science and
Technology (IWPBST), Meijo University (2019)

R E#i—, FAR . TEBR SV ZEINC & 5 KB E
LIERHE AW OKE], EXYR BRFEE E/
TRz e 2V AT —ERFSEE, EPP-19-46, pp.
19-22 (2019)

Yuichi Murakami & Yuji Muramoto, “ Technique for
Sterilization of Escherichia coli in Ice using DC Electric
Field” , 10th International Conference on Molecular
Electronics and Bioelectronics, (M&BE10), DP1-01,
pp. 150 (2019)

Masaki Takamori, Yuichi Murakami & Yuji Muramoto,

“Effect of the Number of Bacteria on High Electric
Field Pulse Sterilization” , 10th International Conference
on Molecular Electronics and Bioelectronicst M&BE10),
DP1-09, pp. 158 (2019)

PERAESE, RIEM, A Eth—, AR T TR
DA D AP AERR B R E I K F SR8 ], 2019
EREKERIENE - MR - O@E MRS, 3-B-a2-3, pp.
103 (2019)

I Lthi—, AR TEREERINC X 2Kk oK
AR |, 2019 S AUA R IEHE - MR J@E R4,
4-D-pl-2, pp. 246 (2019)

FIARM —, &, ERRnE, A bthi— TaER
AEINZ K 2WEMH ONEY O |, FFocEE
BR BT - RS EGTES AR, C5-3
(2019)

Ff Bthi—, PR, AR T T~ 7 2RO 7 0
— VT AL v TFHEHFE LTHWSEIASR—=F Ty
Y var b T VAL ORHEORIE], SFIICEE
B T EREBRES RESENES RS, C5-4
(2019)

AR, A B —, A T TEE R L AREIC

R BT 22 R FE 85 No.60 2020

KEFT=H ) —LOEE), SRUEEER - &
THWMBItR T R SGEE R, Po2-5(2019)

EIEZIM, LM R, AR, A R, AR

[ I O A ikl o ik X2 T I bl Ok

b= 7330 L) OB, SHCEEER - & -
TR TS M SREAS K2:, Po2-16 (2019)

*RIFZAM, L E R, AR, B R —, AR
o TR AT VARG % O T ARE RS A R E R
Mk O 1R ), 5 43 BIFE R a2 E KL, 12pC-13,
pp. 113-114 (2019)

BT, A L, A - TR RS £ O
ERCTOKBORIFERE L, 5 43 GRS

E X%, 13aC-2, pp. 153-154(2019)

FRIZM, PRI, A b, MAR T TRkEx
AT VAW D AZFAERRAE T M AT S A oD B
%49 MIEXEFAEBIM B AT L v RY T A,
MVP4-2, pp.211-212 (2019)

EARTEE, A A, A T TEE RV AR
LD RIGERECRIET DR, 5 49 RIEK
BTGB 2T AL R T A, MVP4-6, pp.
221-222 (2019)

LR, RHLM, A Lti—, AT TNaCl Kk
TR DMEID T A5 D A2 WEAGRR AR R R I R TS5
B, 49 BIEKE THEEME Y AT AV RV Y
2, MVP5-5, pp.240—241(2019)

Masaki Takamori, Yuichi Murakami & Yuji Muramoto,
“ Effect of the Number of Bacteria on E. coli
Sterilization by High Electric Field Pulse Application” ,
2019 FREEE A B RMEIG HE IR E R 2,
O-13, pp.28—30(2019)

R, RHLE, MLt MR Dk
TN OMEGREAFE |, RS B - AR
[FEML - r — 7 VA RS, DEI-19-091, EWC-19-020,
pp. 1-4 (2019)

T Lthi—, AR DR ORIGHEEE & A v —F
Y ADRR), BRFE HE - AERMEER - T —
7 IVETRARGES, DEI-19-092, EWC-19-021, pp. 5-8
(2019)

PR, RIFEM, AL, A T TNaCl KL
T 3D A T A 0D A2 AT AE R AR SR AR M U BT R
B, BRTE B RBMEYER - T AR

WF%24:, DEI-19-093, EWC-19-022, pp. 9-12 (2019)

wiss #x
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Takahiko Murayama, Masato Ito, Hatsuo Yamasaki,
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Tomoaki Nakano and Muneo Yamada : “Study on
Simultaneous-Action Discrimination System Using the
Neural Network,” Intelligent Transport Systems for
Everyone's  Mobility,  Springer = eBooks (ISBN
978-981-13-7434-0), pp.109-127 (2019-2)

Masayuki Hamazima, Takahiko Murayama, Hatsuo
Yamasaki, Tomoaki Nakano and Muneo Yamada : “Study
on “Simultaneous-Action” Discrimination Method Using
the Deep Learning,” International Journal of Intelligent
Transportation Systems Research, Springer eBooks, in
printing (2019-12 #&#; F &)

(2]

AR, AR, LER)SR, PRI, ERES
(=2 —F %y hT—2 % HO 727203 HATERH B
FHEOMGET, MAZES RS FaR 30 £ #HF
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(2019-03)

ANESS, KPS, LIRERISR, PERMRET, LRSS
AL FERRRE I RHASEIC BRI 2 7 1 — RNy 7 1
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FrilsZ, OHUERIERS, (LRI, PRI, LEES
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(2019-09)

TR, FILEEE, LRI, PRI, LIRS
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FULIFR A, TEEHESE, (LRI, PRI, RS
(T4 =TT == ZIT & 5700 b 2= B FiED
WRE — F IR RE L 36 1) 2 RIS ) iR — 1,
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H#), Pol-23 (2019-09)

FRHEBLEA, FHLEE, W5, T, (LERES
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w1, mROTEE K - BT HERERES X
HESRS, Av—h74 v A= Ut vF (R
AB =), Pol-24 (2019-09)
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WS AMGE), 17T SRR Y — v a v
(WiNF2019), RAZ—tk v 5 2, ZFDfh, P08
(2019-11)

VEEHESE, MlEE, LERIR, PRI, (LERS
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M & v T A R MR DR WEE A~ R T
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