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Effect of Flame Stretch on Combustion Mechanisms  

of Two-Component Fuel Mixtures 

Jun HASHIMOTO 

    In this study, combustion mechanisms and effects of flame stretch on the burning velocity of two-component 

fuel mixtures of hydrogen and hydrocarbon are investigated by chemical kinetics computations. Lean and rich 

Mixtures having nearly the same laminar burning velocity S
L0

 are prepared by adding nitrogen to two-component fuel 

mixtures where the hydrogen additional rate δ and S
L0

 are varied from 0 to 1 and 15 to 35cm/s, respectively. As a 

result, it is elucidated that Markstein numbers of lean flames are changed monotonically from the value of the 

hydrocarbon flame to that of the hydrogen flame with increasing δ, however, those of rich flames show a complicated 

trend. These phenomena are explained qualitatively in light of the production rate of OH and HO
2
. 
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Fig. 1 Schematic of  

Counter Flow Burner Configuration 

Table 1 Properties of Mixtures 
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Fig. 2 Variation of Ma with δ 
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Magnetic Levitation Effect of High-Tc Superconducting Bulk  
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Since the discovery of high-temperature superconductivity, it has been studied for the applications and the 

developments in various fields. The superconducting fault-current limiter (FCL) is one of the superconducting 

applications, witch reduces the current to the level that the circuit breaker can easily work. The temperature 

becomes high caused by a Joule heat when fault electric current is restrained. We need high cooling efficiency to 

restore the accidental status to the normal one immediately.  

We took note of cavities in the bulk and measured magnetic levitation effect as the basics. I fabricated the bulks 

that have many cavities by varying the sintering temperature and the pressure. As the result, I understood that 

cooling effect was increased and levitation time improved by lowering the cavity density. 

Key words:�  Y123 superconductors, Magnetic Levitation Effect�
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Fig.2� The relation of sintering temperature 

 and density ratio 
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Fig.1� Magnetic levitation by Meissner effect 
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Fig.3� The relation of density ratio  
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Fig.4� The relation of density ratio  

and levitation height 
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(c)� Pressure 60[kN] 

Fig.5� The relation of pressure and density ratio  

Fig.6� The relation of density ratio  

and levitation time 

Fig.7� The relation of density ratio  

and quantity of liquid N2  

Fig.8� SEM images of bulks  

(b)� Pressure 40[kN] 

(a)� Pressure 25[kN] 
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CMAC-PID
∗ ∗∗ ∗ ∗∗∗ ∗∗∗∗

Design of CMAC-PID Control System Compensating
Control Performance in Steady-State

Hideyuki YAGI, Masao TAKEUCHI, Jiro SHIMONISHI,
Toru YAMAMOTO and Takao HINAMOTO

In industrial processes, initiatives of production quality and cost reduction have created a demand.

In such the situation, a concern with control performances in steady-state operation has been grow-

ing in recent years. On the other hand, Cerebellar Model Articulation Controller(CMAC) that is a

kind of artificial neural networks has been proposed to control nonlinear systems. The CMAC has

features of simple structure, a few design parameters and high-speed learning. A scheme for tuning

PID parameters by using the CMACs has been also proposed. However, this scheme is focused on

improvement of transient control performances. In this research, a new design of CMAC-PID con-

trol system compensating performance in steady-state is proposed. After weight tables included into

the CMACs are learned, the weights that is employed in steady-state are re-tuned. Consequently,

desirable control performances are obtained in both transient-state and steady-state.

Key Words : CMAC, PID control, nonlinear system, control performance in steady-state

1.

PID 1)

PID

PID

PID

PID

Neural

Network:NN

NN

20 8 29
*

**
***

****

NN

(Cerebellar Model Articu-

lation Controller:CMAC) Albus
2) CMAC

NN

PID
3) CMAC-PID
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4, 5, 6) NN CMAC

CMAC-PID

CMAC

( GPC

PID

CMAC

CMAC-PID

GPC

PID

CMAC-PID

2. CMAC-PID

2.1 CMAC

CMAC

CMAC

1 1 3
Fig.1

s = 7
m∗ = {C,H,K}

a∗ = {6, 4, 8}
∑

a∗ = 18
20 2 3

2/3

Fig.2 s = 7 s = 6 s = 8
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Fig. 1: CMAC model with one input, one output and

three weight tables.

CMAC

CMAC

2.2 PID

CMAC PID 3)

Fig.2 CMAC-PID

PID

Δu(t) = KIe(t) − KP Δy(t) − KDΔ2y(t) (1)

u(t) y(t)
Δ Δ = 1−z−1

z−1 z−1u(t) =
u(t− 1) (1) PID

I-PD CMAC

PID KP ,KI ,KD

3 CMAC

CMAC

w(t) e(t), e(t− 1)
3 e(t)

e(t) = w(t) − y(t) (2)

ym(t)
PID

J =
1
2
ε2(t) =

1
2
{ym(t) − y(t)}2 (3)

(3)
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Fig. 2: Block diagram of CMAC-PID controller.

∂J

∂KP
= ε(t)Δy(t)

∂y(t)
∂u(t − 1)

(4)

∂J

∂KI
= −ε(t)e(t)

∂y(t)
∂u(t − 1)

(5)

∂J

∂KD
= ε(t)Δ2y(t)

∂y(t)
∂u(t − 1)

(6)

∂y(t)/∂u(t− 1)

CMAC

W new
P,h (t) = W old

P,h(t) − gP
∂J

∂KP

1
Nw

(7)

W new
I,h (t) = W old

I,h(t) − gI
∂J

∂KI

1
Nw

(8)

W new
D,h(t) = W old

D,h(t) − gD
∂J

∂KD

1
Nw

(9)

W old W new

h = 1, 2, · · · , Nw

Nw

gP ,gI ,gD

CMAC-PID

PID

(4) (6)

0

CMAC-PID

3. CMAC-PID

3.1

PID

PID

1◦

2◦ PID

GPC

CMAC-PID

3.2

(24)

α(z−1)y(t) = z−(d+1)β(z−1)u(t) + ξ(t)/Δ (10)

α(z−1) = 1 + α1z
−1

β(z−1) = β0 + β1z
−1

}

(11)

d ξ(t)
0 σ2

ξ

e(t) Δu(t) H2
7)

σ̂2
e = E

[
{e(t)}2

]
=

∥
∥
∥
∥−

1
T (z−1)

∥
∥
∥
∥

2

2

· σ2
ξ (12)

σ̂2
u = E

[
{Δu(t)}2

]
=

∥
∥
∥
∥
∥
−L(z−1)

T (z−1)

∥
∥
∥
∥
∥

2

2

· σ2
ξ (13)����
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T (z−1)

T (z−1) = Δα(z−1) + z−(d+1)β(z−1)L(z−1) (14)

σ2
e(t) σ2

u(t)
Me, Mu

σ̂2
e , σ̂2

e
8)

ηe(t) = σ̂2
e/σ2

e(t), ηu(t) = σ̂2
u/σ2

u(t) (15)

ηe(t), ηu(t) 1

0

3.3

(11) α1, β0, β1 α̂1(t), β̂0(t),
β̂1(t)

θ̂(t) = θ̂(t − 1)

+
Γ (t − 1)ψ(t − 1)

ρ + ψT (t − 1)Γ (t − 1)ψ(t − 1)
· εp(t) (16)

Γ (t) =
1
ρ
Γ (t − 1)

− Γ (t − 1)ψ(t − 1)ψT (t − 1)Γ (t − 1)
1 + ψT (t − 1)Γ (t − 1)ψ(t − 1)

(17)

εp(t) = Δy(t) − θ̂
T
(t − 1)ψ(t − 1) (18)

θ̂(t) = [ α̂1(t), β̂0(t), β̂1(t) ]T (19)

ψ(t − 1) = [ −Δy(t − 1),

Δu(t − d − 1), Δu(t − d − 2) ]T (20)

ρ (forgetting factor : 0 < ρ ≤ 1)

εp(t)
K̂, T̂ , L̂

T̂ (t) = − Ts

loge(−α̂1(t))
(21)

K̂(t) =
β̂0(t) + β̂1(t)

1 + α̂1(t)
(22)

L̂(t) =

{
β̂1(t)

β̂0(t) + β̂1(t)
+ d

}

· Ts (23)

3.4 PID

G(s) =
K

1 + Ts
e−Ls (24)

K, T , L

A(z−1)y(t) = B(z−1)u(t − 1) (25)

A(z−1) = 1 + a1z
−1 + a2z

−2

B(z−1) = b0 + b1z
−1

}

(26)

(1) PID

(1)

L(z−1)y(t) − L(1)w(t) + Δu(t) = 0 (27)

L(z−1) = KP + KI + KD

− (KP + 2KD) z−1 + KDz−2 (28)

GPC PID

(KP ,KI ,KD) 9) GPC

J(t) = E
[∑N

j=1 {y(t + j) − w(t)}2

+ λ
∑N

j=1 {Δu(t + j − 1)}2
]

(29)

N λ

E[ · ]
(29)

∑N
j=1

{
pjFj(z−1)

}
y(t) − ∑N

j=1 pjw(t)

+
{
1 + z−1 ∑N

j=1 pjsj

}
Δu(t) = 0 (30)

Fj(z−1) sj Diophantine

1 = ΔA(z−1)Ej(z−1) + z−jFj(z−1) (31)

Ej(z−1)B(z−1) = Rj(z−1) + z−jsj (32)

Ej(z−1) = 1 + e1z
−1 + · · · + ej−1z

−(j−1) (33)

Fj(z−1) = fj,0 + fj,1z
−1 + fj,2z

−2 (34)

Rj(z−1) = r0 + r1z
−1 + · · · + rj−1z

−(j−1) (35)

pj

[p1, p2, · · · , pN ]

= [1, 0, · · · , 0] (RT R + λI)−1RT (36)
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R (35)

R =

⎡

⎢
⎢
⎣

r0

r1 r0 0
...

. . .
rN−1 rN−2 · · · r0

⎤

⎥
⎥
⎦ (37)

(30) 3

F̃ (z−1)y(t) − F̃ (1)w(t) + Δu(t) = 0 (38)

F̃ (z−1) =
∑N

j=1 pjFj(z−1)

1 +
∑N

j=1 pjsj

= f̃0 + f̃1z
−1 + f̃2z

−2 (39)

(27) (38)

GPC PID

KP = −(f̃1 + 2f̃2) (40)

KI = f̃0 + f̃1 + f̃2 (41)

KD = f̃2 (42)

GPC PID

GPC

N T

L
9) λ

M0[%] 10)

3.5

PID

(K̂P ,K̂I ,K̂D) CMAC-

PID w(t)
e(t) = 0, e(t − 1) = 0

WP,h = K̂P /Nw, (h = 1, 2, . . . , Nw) (43)

WI,h = K̂I/Nw, (h = 1, 2, . . . , Nw) (44)

WD,h = K̂D/Nw, (h = 1, 2, . . . , Nw) (45)

WP,h,WI,h,WD,h

CMAC

(43)–(45)

0 0.5 1 1.5 2 2.5
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

u(t)

y(
t)

Fig. 3: Static property of hammerstein system.

Table 1: User-specified parameters

CMAC Width of quantization 0.25

Number of weight tables Nw = 4

Learning coefficient gP = 3 × 10−3

gI = 10−4

gD = 10−1

GPC Prediction horizn N = (T + L)/Ts

System Forgetting factor ρ = 1.00

Identification Data length 300

3.6 CMAC-PID

1◦

2◦ CMAC-PID

3◦ (16)–(20)

4◦ λ GPC-PID

PID

(40)–(42)

5◦ CMAC-PID

(43)–(45)

6◦

4.

Ham-

merstein

y(t) = 0.6y(t − 1) − 0.1y(t − 2)
+1.2x(t − d − 1) − 0.1x(t − d − 2) + ξ(t)

Δ

x(t) = 1.5u(t) − 1.5u2(t) + 0.5u3(t)

⎫
⎪⎪⎬

⎪⎪⎭
(46)����
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0 250 500 750 1000 1250 1500
0

1

2

3

4

y(
t)

0 250 500 750 1000 1250 1500

−1

0

1

e(
t)

0 250 500 750 1000 1250 1500
−0.1

−0.05

0

0.05

0.1

t [step]

Δ
 u

(t
)

Fig. 4: Learning result using the conventional

CMAC-PID controller.

0 250 500 750 1000 1250 1500
0

0.1

0.2

0.3

K
P

0 250 500 750 1000 1250 1500
0

0.05

0.1

K
I

0 250 500 750 1000 1250 1500
0

0.1

0.2

t [step]

K
D

Fig. 5: Trajectories of PID parameters corresponding

to Fig.4.

ξ 0 0.012

Fig.3

w(t)

w(t) =

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

1.0 (0 ≤ t < 800)

2.0 (800 ≤ t < 1600)

3.0 (1600 ≤ t ≤ 2400)

(47)

ym(t) = 0.8ym(t − 1) + 0.2w(t − d − 1) (48)

Ts = 1.0[sec]

d = 4
Table 1

CMAC PID Fig.3

u = 3
CHR

GPC λ M0 = 5[%]

Me = Mu = 300 50[step]

CMAC-PID

0 250 500 750 1000 1250 1500
0

1

2

3

4

y(
t)

0 250 500 750 1000 1250 1500

−1

0

1

e(
t)

0 250 500 750 1000 1250 1500
−0.1

−0.05

0

0.05

0.1

t [step]

Δ
 u

(t
)

Fig. 6: Control result using the proposed control

scheme.

0 250 500 750 1000 1250 1500
0

0.1

0.2

0.3

K
P

0 250 500 750 1000 1250 1500
0

0.05

0.1

K
I

0 250 500 750 1000 1250 1500
0

0.1

0.2

t [step]

K
D

Fig. 7: Trajectories of PID parameters corresponding

to Fig.6.

20

Fig.4

PID Fig.5

Fig.6

PID Fig.7

Fig.8 Fig.8

1

PID

Fig.4 Fig.6

GPC-

PID
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0 250 500 750 1000 1250 1500
0

0.5

1

1.5

2

η
e

0 250 500 750 1000 1250 1500
0

0.5

1

1.5

2

t [step]

η
u

Fig. 8: Trajectories of CPA indices using the pro-

posed scheme.

0 250 500 750 1000 1250 1500
0

1

2

3

4

y(
t)

0 250 500 750 1000 1250 1500

−1

0

1

e(
t)

0 250 500 750 1000 1250 1500
−0.1

−0.05

0

0.05

0.1

t [step]

Δ
u(

t)

Fig. 9: Transition response result using self-tuning

GPC-PID controller.

GPC

N = 20, λ = 300 Fig.9

5.

CMAC

CMAC-PID

CMAC-PID

CMAC
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A Case Study and Information Ethic Education based on Essence of Information

ATSUMOTO KADAYuka M and Tadashi O

We handle in this paper a case study and an education method of the information ethic based on an

argument about an essence of information. We clarify the characteristics to have of the information

ethic from a property of information oneself after having discussed by an engineer and a relations of

the information ethic. Finally we suggest it about a learning method and a support system to support

effective information ethic education.

, Case study, Learning method, Education support systemKeywords. Information ethic education
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An attempt to infer English-language Proficiency from Vocabulary Test Scores 

for Second Graders of College of Technology 

 

Naoki FURUHI 

 

This paper aims at clarifying whether it is possible to estimate students’ performance of English by conducting 

receptive vocabulary tests. Measuring word knowledge is almost equivalent to deciding participants’ English skills, though 

English proficiency has a variety of aspects such as the abilities of reading, writing, speaking, and listening. Participants 

were Japanese students of college of technology. One overall English proficiency test and a series of vocabulary tests were 

administered over a one-week period. Analyses of the data revealed that the consequence of the 3000 word-level receptive 

vocabulary test named Mochizuki’s vst31 had the most significant relation to that of the English performance examination, 

the third grade of the STEP test or Eiken of all the indicators. This study also offers a suggestion to shorten the time used to 

measure one’s general English performance. 
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Study of Finite Density Lattice QCD using Random Matrix Theory

Yuji SASAI, Atsushi NAKAMURA, Tetsuya TAKAISHI and Gernot AKEMANN

The comparison between unquenched SU(3) Lattice QCD and random matrix theory can provide in-

formation on the pion decay constant Fπ. We calculated eigenvalue distributions of Dirac operator on

8
3

×4 lattice using Nf = 2 Kogut-Susskind fermions. We performed fits between these lattice data and the

spectral density of random matrix theory at coupling β = 5.30 and iso-vector chemical potential μa = 0.0,

0.004773, 0.1 and 0.2, and then find good agreement. Especially our data indicates that Fπ decreases as

the iso-vector chimical potential increases. For more precise fit of α parameter, we also compare the first

eigenvalue distribution of random matrix theory to unquenched lattice data.

Key words: Lattice gauge theory, Random matrix thery, Dirac spectra
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2. Lattice Gauge Theory (LGT)

ø$%ùB�g¨E

Z=

∫
DUD

¯
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[
−

∫
1/kT

0

dτ

∫
d
3

x (L+μ
¯
ψγ

4
ψ)

]

=

∫
DU (det∆(μ))

Nf/4
e
−βSg

(1)
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μ ��������



β = 6/g
2

�� ��
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3. Random Matrix Theory (RMT)
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N !
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1
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4. Comparison of lattice data and RMT
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Table 1. Summary of simulation parameters (β=

5.30, V=8
3
×4)

μa level spacing d no. of config.

0.0 2.57(4)×10
−3

5,000

0.004773 2.64(4)×10
−3

15,000

0.10 2.73(4)×10
−3

15,000

0.20 4.3(2)×10
−3

10,000
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Figure 1. Density of small Dirac eigenvalue: μa =

0.1, β = 5.30 and ma = 0.05 (left), α = 1.68 and

η = 57.6 (right). α = 1.68 and η = 57.6.����
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Figure 2. The eigenvalue density distribution at

μa = 0.10 along the real axis (left) and the imag-

inary axis (right). The histogram in black is the

lattice data (unquench). Red, green and light-blue

histograms stand for the first, the second and the

third eigenvalue density distribution (lattice). A

blue (black) curve corresponds to RMT unquench

(quench) result. α = 1.68 and η = 57.6.
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∫
1

0

dt e
−2α

2

I0(ξ t) I0(ξ
∗

t), (14)

>>��full
�QCD�
�1 RMT(:;(¬­
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QCD�
�1 RMT(:;(¬­��Ó 5�ä�&

Figure 3. This is for tuning of the parameter α.

Green, blue and light-blue curves correspond α =

1.58, 1.68 and 1.78, respectively.

Figure 4. Eigen value density distribution along

the imaginary axis. The histogram in black is lat-

tice data (full QCD) at μa = 0.0. There is no free

parameter. The other is same as Fig.2.

RMT(¬­]T�>(-.ÚÛ���l�m7P×

�(Ø­?Æ�ÉÊ(Í
7(ëì��S�>1?

d]�&�%�β = 5.30 ≈ βc = 5.29(9) �j�(
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�QCD�
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√
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ä<	��>1?d]�&

Figure 5. Same as Fig.2, but for μa = 0.20, α =

2.38 and η = 36.2.

Table 2. Estimation of Fπ as μa increases.

μa αfit αfit/μa

0.0 none none

0.004773 0.08 16.8

0.10 1.68 16.8

0.20 2.38 11.9
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5. First eigenvalue distribution for complex

eigenvalues
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6. Summary
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Figure 6. In the case of μa = 0.10, the red his-

togram stands for the first eigenvalue density dis-

tribution in LGT (unquench). The black line is the

first eigenvalue distribution p1(ξ) by RMT (quench).
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Investigation on the activated carbon constructing electrodes for EDLC  

Jiro SHIMONISHI* Masanori TSURUMI** Kazuhiro YUUKI*** and Noriko IWASAKI*** 

 

It is well known that the performance of Electric Double Layer Capacitor(EDLC) strongly depend on the 

activated carbon which constructs its electrodes. In this paper, we’ll investigate the relations between 

specific surface area and pore diameter of the activated carbon and how to affect the performance on 

EDLC when these activated carbons were used for its electrodes. The activated carbons used for 

electrodes here are made under various conditions such as times, temperature for carbonization and 

temperature, water vapor for activation.  Results we got are summarized as follows � specific surface 

area of activated carbon are strongly effected by temperature and time for activation. � The relation 

between specific surface area and pore diameter of the activated carbon couldn’t be clarified and analyzed 

yet.�the specific surface area does not correlate with the capacity of EDLC just like the normal capacitor, 

C=�S/d. 

�������	
�EDLC, Activated Carbon, Battery cell, Capacitor  
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�Armed Forces Act 2006 Complete Translation No.

Hajime OOTA

The main purpose of Armed Forces Act 2006 is to replace the three separate systems of service law - the Naval Discipline

Act 1957, the Army Act 1955, the Air Force Act 1955 - with a single, harmonised system governing all members of the

armed forces. The translation of the Act is very useful for a research of Military Law of Britain.
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��  Improvement of Gas/Liquid Two-Phase Flow 

Performance by Rotational Speed Increasing of 

Centrifugal Pump Impeller 

����   Sinzi SATO7Daiki TAKATA7 6Naoki 

 MATSUSITA7 Akinori FURUKAWA  
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5 In the present study, effects of rotational speed on the 

performance are experimentally examined for two kinds of 

centrifugal impellers with different blade outlet angles, at 

first. Then, if the shaft power would be also decreased with 

deterioration of pump head, the margin to increase rotational 

speed might be obtained for the driving motor. As the result, 

the performance might be improved by rotational speed 

increasing. This idea is secondly confirmed and the 

quantitative amounts of improvement are evaluated in wide 

range of water and air flow rates. Effects of rotational speed 

of impeller on two-phase flow performance are discussed 

with observation of air behavior in the impeller. 
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Linear slide guides are useful for difficult-to-cut metals’ 

cutting.  To realize a high-performance linear slide guide 

with lower friction coefficient and higher damping 

performance, the effects of micro-grooves and cavities 

formed on the contact surfaces were examined on the 

frictional characteristics. The experiments were done using 

some slide guide models at sliding velocities not more than 

50 m/min. The model consisting of a slider with cavities and 

hardened slide guide with a mirror-like sliding surface 

demonstrated the friction coefficient being about 0.02 at 

sliding velocities from 1 to 6 m/min under the slideway 

lubricant of VG32. 
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  Partnerships with extramural supporters play an important 

role in a betterment of education for future generations. 

Transmission of information is necessary in the school 

management as is conventionally done. Furthermore, it has 

been required to receive opinions of local communities, 

especially, in the light of advice and assistance for students. 

  In this paper, an attempt to form partnerships with 

extramural supporters by utilizing a blog is introduced. 

Campus life of students and faculty is described in our blog, 

funny, interesting, sometimes strictly, to foster a sense of 

unity. Opinions of extramural supporters received via 

comment and voting systems built-in blog are utilized in 

student guidance. Effect of partnerships on school education 

is investigated by questionnaire survey to our students. As a 

result, it is confirmed that forming partnerships with 

extramural supporters by utilizing a blog is beneficial for 

school education. 
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In this study, a new technique for measuring planar 

elongational viscosity of low viscosity fluids is considered. 

Two dimensional opposing flow is used to generate planar 

elongational deformation. Two types of apparatus, namely, 

two dimensional opposing flow cell and two dimensional 

opposing jet nozzle device are designed. Elongational stress 

was estimated from flow birefringence and reaction force 

acting on the nozzle. The planar elongation viscosity for 

CTAB/NaSal aqueous solution, which is known as a 

Maxwell fluid, is measured by each apparatus. Planar 

elongational viscosity measured by optical technique show 

good agreement with the Maxwell model. Planar elongation 

viscosity measured by mechanical technique shows 

qualitatively agreement to the result of optical technique, but 

quantitatively is 10 times larger than the result measured by 

the optical technique. 
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To improve the delayed fracture strength of ultra 

high-strength low alloy TRIP-aided steels with bainitic 

ferrite matrix (TBF steels), the effects of aluminum content 

on hydrogen absorption behavior and delayed fracture 

properties of 0.2%C-0.2-1.5%Si-1.5%Mn TBF steel were 

investigated. When aluminum was added to the TBF steel, 

the diffusible hydrogen increased. It was expected that the 

hydrogen was charged not only in retained austenite films 

but also on lath boundary. Delayed fracture strength of TBF 

steels containing aluminum were significantly increased, 

compared with conventional TBF steel. This was mainly 

caused by (1) suppression of the stress-assisted martensite 

transformation resulting from the stabilized or 

carbon-enriched retained austenite, (2) hydrogen trapping to 

refined interlath retained austenite films and lath boundary, 

and (3) relaxation of localized stress concentration by TRIP 

effect of the retained austenite. 
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For improvement the efficiency of the cold cathode 

lamp (CCL), it is important to select the optimum 

electrode material for reducing the cathode fall voltage 

(CFV). And it is necessary to grasp the relation between 

the electrode material and the CFV. So we attempt to 

measure the CCL's CFV with the indirect CFV 

measurement method using on the hot cathode 

fluorescent lamp. And by observing the negative glow on 

the electrode, the relation between the CFV and the 

negative glow condition is investigated. As a result of the 

examination, it is confirmed that the relation between the 

CCL's CFV and the γ coefficient of the electrode. 

Moreover it is cleared that the relation between the CFV 

and the negative glow condition of each electrode 

material. It is considered that the CFV measurement 

method is useful for estimating the performance of the 

CCL's electrode. 
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In this paper the relationship between the electrode-less 

lamp’s characteristics and the operating frequency was 

studied. 13.56 MHz and 135 kHz were used as the operating 

frequencies. The electrode-less lamp’s characteristics mean 

the starting characteristic, the plasma characteristics like the 

electron temperature or density, and the efficiency regarding 

UV radiation. It was founded that the efficiency regarding 

UV radiation at 135 kHz was 6% lower than at 13.56 MHz, 

and that the plasma characteristics at 135 kHz were different 

from those at 13.56 MHz 
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We report the analysis of the plasma in a low pressure 

discharge in induction lamp by Finite Element Method. We 

tried numerical analysis of electron density in the plasma by 

FEM, and verified the plasma simulation by using the 

measured data which was already reported in the past [1]. As 

a result, the calculated electron density distribution showed 

the similar tendency with the measured data. 
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To improve the efficiency of the cold cathode lamp (CCL), 

it is important to select the optimum electrode material to 

reducing the cathode fall voltage (CFV). Furthermore, it is 

necessary to understand the relationship between the 

electrode material and the CFV. By investigating the CFL of 

the CCL, it is realized that the relation between the CFV of 

CCL and the γ coefficient of the electrode material. And by 

observing the negative glow on the electrode, it is realized 

that the variation of the negative glow with the lamp current 

depends on the electrode material. 
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The researches to reduce the operating frequency of the 

inductively coupled electrode-less lamp have been being 

done in order to increase the efficiency and the lumen output. 

This is because, if the operating frequency was decreased, 

the many semiconductor devices for higher lumen output 

could be used and the switching loss could be reduced for 

higher efficiency. Typically there are two types of the 

electrode-less lamps, which are the toroidal shape lamp like 

“Endura” and the ball shape lamp like “Everlight% or “QL”. 

The electric characteristics of the plasma of the toroidal 

shape lamp operated at 450kHz and the analysis of the 

discharge of the ball shape lamp operated at RF had been 

reported by R.Piejak et al1,2. Authors studied the 

relationship between the electrode-less lamp’s characteristics 

and the operating frequency for the ball shape electrode-less 

lamp like “QL”. 13.56 MHz and 135 kHz were used as the 

operating frequencies. The electrode-less lamp’s 

characteristics mean the starting characteristic, the plasma 

characteristics like the electron temperature or density, and 

the efficiency regarding UV radiation. 

The air-core coil used for operating the lamp at 13.56MHz, 

composed of the annealed copper wire plated by silver, was 

wound two turns on the surface of the lamp. While the 

power coupler used for operating the lamp at 135 kHz, 

composed of the 40 turns litz wire, ferrite core and cupper 

pipe, was inserted into the cavity. Its value of the inductance 

was 160 (micro-henries). 

 The following things were found form this study. 

(1) The lamp driven at 13.56 MHz is ignited by H-discharge, 

while one driven at 135 kHz is ignited by E-discharge, and 

then changes into H-discharge. 

(2) The efficiency regarding UV radiation at 13.56 MHz was 

7% higher than at 135 kHz 

(3) The point of the peak of the electron density shifts from 

near the cavity to near the outer bulb when the operating 

frequency changes from 135 kHz to 13.56 MHz. 

(4) The electron temperature increases with coming closer to 

the cavity at 135 kHz operation, while it decreases at 13.56 

MHz operation. 
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CuInS
2
 thin films were prepared by the vacuum 

evaporation method. The source materials were CuInS
2
 

powder grown by a hot-press method. After the vacuum 

evaporation, the samples were subsequently annealed under 

air or H
2
S atmospheres from 100 to 500 ˚C  

The XRD spectra indicate that the CuInS
2
 polycrystalline 

films were successfully obtained by annealing above 200 ˚C. 

We found that the films became close to stoichiometry with 

increasing annealing temperature under H
2
S atmosphere. 

Furthermore, it is found that maximum grain size of the 

samples was about 1�m from the SEM photographs. The 

carrier concentrations and the resistivities of the films were 

changed in the range of 10
18

-10
23

 cm
-3

 and 10
-3

~10
0

 �cm, 

respectively, at room temperature and all the samples 

annealed in H
2
S indicated p-type conduction by the Hall 

measurement. It is deduced that the almost sulfur vacancy in 

the films annihilated by the H
2
S annealing.  
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An analog complementary metal oxide semiconductor 

(CMOS) circuit for generating a motion signal was proposed 

based on the vertebrate retina.  The unit circuit is 

constructed with six MOS transistors and one capacitor.  

Results obtained by the simulation program with integrated 

circuit emphasis (SPICE) and the measured results of a test 

circuit showed that the proposed circuit can output pulsed 

current (motion signal).  The aperture ratio is expected to 

be about 21%, which is twice as large as that of the 

previously proposed circuit.  An integrated circuit for real 

time image processing can be realized by applying the 

two-dimensional network constructed with the proposed 

simple circuits. 
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Novel analog edge detection circuits were proposed based 

on the vertebrate retina. The unit circuit is constructed with 8 

n-channel metal oxide semiconductor (MOS) transistors.  

The results with the simulation program with integrated 

circuit emphasis (SPICE) showed that the proposed circuits 

can detect edge positions with dynamic range of 5 decades.  

The measured results of the test circuit constructed with 

discrete MOS transistors on the breadboard showed that the 

circuits can detect edge positions.  The fill factor of the 

novel circuit is expected to be about 52.1%.  The advanced 

vision chip for edge detection which is characterized by high 

fill factor and wide dynamic range can be realized by 

applying the proposed circuit. 
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Wind Turbine Using ANSYS 
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An effect of shroud on a small-scale wind power 

generator was experimentally studied and is shown that 

its output power increased by a factor 2.5 to 5. Flow 

velocity-profile and pressure distribution inside the 

shroud were analyzed with an electronic computer. 

Simulated result proves quantitively to agree with the 

experimental result. Then, analysis was performed for 

other kinds of shroud structure. It leads new shroud in 

which cost of the shroud will be reduced with similar 

velocity profile. However, the shroud needs inlet and 

some examples were designed for test. Experimental 

results are discussed in comparison with the simulated 

velocity profile. 
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Fluid Control Devices for Chemical Synthetic 

Process 

���5 Hironari Taniguchi, Koichi Suzumori, and  

6Shintaro Nakatani  

�	�� Proceedings of the 2008 IEEE/ASME 

International Conference on Advanced Intelligent 

Mechatronics July 2 - 5, 2008, Xi'an, China 

��
��5 2008N 7S 2-5T 

�� 

The aim of this research is to develop a laptop micro 

reactor system which can apply to many chemical synthetic 

processes. If we can reach the reactive conditions quickly 

and effectively using this micro reactor system, the speed of 

research and development will improve spectacularly. Here 

we design and fabricate a prototype of micro reactor with 

integrated fluid control devices. Developed fluid control 

devices are micro pumps, micro mixers, and a temperature 

regulator. Especially, the micro mixer is a novel one which 

has an active mechanism with a magnetic actuator. The 

results indicated the availability of these devices. We 

represent a first possible step towards a laptop micro reactor 

system for chemical synthetic process. 
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In this paper, we have described the new All-Image 

DCDAM that introduces BL-DCDAM into conventional 

All-Image DCDAM that we have proposed before. 

BL-DCDAM adopts the algorithm independent on the order 

of presenting the input vectors. To our research, 

BL-DCDAM is effective because we used all pixels of the 

input image as the input vectors. New All-Image 

BL-DCDAM has obtained a correct result even in the case 

that conventional one has failed from the experiment. 
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This paper introduces an electronically tunable 

current-mode biquadratic circuit employing current 

controlled unity gain cells. The circuit is constructed with 

two current controlled current followers (CCCFs), two 

CCCFs with voltage buffers (CCCFBs) and two grounded 

capacitors. The circuit can realize low-pass, band-pass, 

high-pass, band-stop and all-pass transfer functions by 

choosing appropriate current input and output terminals 

without any component matching conditions. Additionally, 

the circuit parameters ω
�
 and Q can be tuned orthogonally 

through adjusting the bias currents. The biquadratic circuit 

enjoys very low sensitivities with respect to the circuit 

components. An example is given together with simulated 

results by PSPICE.   

 

 

��5 Electronically  Tunable   Multiple-Mode 

Biquadratic Circuit Employing OTAs and Grounded 

Capacitors 

����5 6Hiroki Kawakami, Takao Tsukutani, 

Noboru Yabuki, Yasuaki Sumi 
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5 Proceedings of International Technical 
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��
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��5  

This paper introduces an electronically tunable 

multiple-mode biquadratic circuit employing operational 

transconductance amplifiers (OTAs) and grounded 

capacitors. The basic circuit configuration is obtained from a 

second-order integrator loop structure consisting of loss-less 

and lossy integrators. The multiple-mode biquadratic circuit 

can realize low-pass, band-pass, high-pass, band-stop and 

all-pass transfer functions by suitably choosing the current 

output terminals. Additionally, the circuit parameters ω
�
, Q 

and H can be set orthogonally through adjusting the bias 

currents of the OTAs. The biquadratic circuits enjoy very 

low sensitivities with respect to the circuit components. 

Some examples are given together with simulated results by 

PSPICE. 
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��� Database design in a distributed educational PSE 
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In this paper we present the structure of the 

TSUNA-TASTE system and detail structure of the new 

database employed in the TSUNA-TASTE. The 

TSUNA-TASTE supports teachers and students in 

computer-based education.  The TSUNA-TASTE PSE 

gathers the students' real time data for their computer 

operations, and analyzes the data obtained. From the 

database the TSUNA-TASTE PSE extracts important 

characteristics for individual students and for a class. The 

TSUNA-TASTE may open a new helpful e-learning 

direction.  
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Network-based learning or e-Learning has been taking an 

important role in education as helpful education tools. 

However, it is difficult for teachers to retrieve education data 

from students or to obtain data from the student activities. 

Therefore, we have developed a problem solving 

environment (PSE) for the education and learning support: 

TSUNA-TASTE.5 [1] The TSUNA-TASTE system collects 

the system-usage situation, the information for the windows 

used and the operation situation of the mouse and key board 

of all students. The data, which the system TSUNA-TASTE 

collects, are stored in a database on the TSUNA-TASTE 

system server. 

In this paper we present the structure of the TSUNA-TASTE 

system and detail structure of the network in the 

TSUNA-TASTE. The TSUNA-TASTE supports teachers 

and students in computer-based education.  The 

TSUNA-TASTE may open a new helpful e-Learning world.  
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This paper describes a correction method for wind speed 

prediction after a short time using hierarchical neural 

network. Our proposed wind speed prediction system 

consists of two parts, one is the prediction block, and the 

other is the correction block. A mean wind speed and a 

correction value are calculated by the hierarchical neural 

network which inputs weather data. Simulation results 

demonstrate the effectiveness of the proposed wind speed 

prediction system and correction method. 
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5 Encoding features of spatiotemporally varying stimuli is 

quite important for5 understanding the neural mechanisms 

of various sensory coding. Little is known about how 

spatiotemporal feature of stimulus is encoded by 

spatiotemporal property of neural activity.  To address this 

issue, we propose here a population coding with burst spikes, 

called here spatiotemporal burst (STB) coding.  To show 

concretely the role of STB coding, we study electrosensory 

system of a weakly electric fish.  We show that the control 

of burst activity, caused by the synaptic plasticity, leads to 

extracting the stimulus features depending on the stimulus 

context.  Our results suggest that sensory systems use burst 

spikes as a unit of sensory coding in order to extract 

spatiotemporal features of stimuli from spatially distributed 

stimuli. 
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To investigate the neural mechanism of extracting 

behaviorally-relevant features of stimulus by short-term 

synaptic plasticity, we studied the functional roles of 

short-term synaptic plasticity in electrosensory perception 

under competing signals of electrolocation and 

electrocommunication. Weakly electric fish can detect an 

object nearby the fish, so called electrolocation, and 

communication signals from a neighboring electric fish, so 

called electrocommunication, using amplitude modulations 

of their self-generated electric organ discharge (EOD). We 

developed a model of fish body by which we calculate 

numerically the spatiotemporal patterns of electric field 

around the fish body, and made the model of electrosensory 

system which consists of receptors, hindbrain, and midbrain.  

In this paper, we show that the short-term synapses of 

hindbrain neurons are used in order to efficiently extract the 

spatiotemporal features required for electrolocation and 

communication from the competing signals. 
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A social network has complex structure. Examples include 

the network of film actors, coauthors of scientific paper, 

email messages, and many others. It seems that structures of 

networks might affect individual behavior. We investigate 

how structures of networks affect individual behavior. To 

study effect of a network on individual behavior, we made 

an evolutional game based on a repeated prisoner's dilemma 

game with graphs. We examine relation between 

cooperativeness and connectivity. In this study, we find that 

cooperativeness increase with connectivity. Furthermore 

phase transition of cooperativeness appear at specific value 

of connectivity. This result suggests development of 

cooperativeness would require more than particular 

connectivity of a network. In the other hand, this result also 

suggests that coexistence with individuals who have various 

strategies may require lower connectivity. 
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5 We compare eigenvalue distributions of phase quenched 

Lattice QCD and Random Matrix Theory (RMT). We 

calculated eigenvalue distributions of quark matrix on 8
3

×4 

lattice by N
f
 = 2  KS fermions.  We performed fittings 

between these lattice data and RMT at coupling β=5.30 and 

iso-vector chemical potential μa=0.0, 0.004773, 0.1 and 0.2 

(weak non-hermiticity) and then find good agreement.  Our 

data indicates that F
π
 decreases as the iso-vector chimical 

potential increases. 
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Ar on a natural graphite. 
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Adsorption-desorption isotherms of N
2
 and Ar were 

measured at 77K using samples of graphite that were 

partially burned off at 600ú in O
2
 gas saturated with water 

vapor at 25ú. The amounts of adsorbed N
2
 and Ar dropped 

drastically as the degree of burn-off increased. The isotherms 

all showed a steep rise, or step, in the amount of adsorbed N
2
 

and Ar at a relative pressure of around 0.4. Moreover, the 

hysteresis was much narrower after burn-off than before. 

These anomalies can be explained by the presence of 

functional groups on the graphite that produces H
2
O and 

CO
2
 upon decomposition and in terms of pores on the 

surface of graphite. 
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