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 H.Morioka, K.Wada*, A.Sabanovic** and Karel
Jezernik*** : Sliding Mode Control with Estimated
Equivalent Control for MIMO Affine Nonlinear
Systems, Proceedings of the 1996 IEEE IECON,
vol.1 of 3, pp.256/263, 1996

In this paper, a new adaptive type sliding mode
controller is presented to avoid the problem of
the chattering and the excessive switching gain
proportional to the upper bounds of system uncer-
tainty. The proposed controller is composed of lin-
ear feedback control and feedforward control
which is constructed of an estimated equivalent
control. . .

The estimated equivalent control is obtained
from an estimation syst'em which uses a neural
network’s. most powerful ability, that is, function
approximation. The reaching condition is assured
by the application of Lyapunov. design method.
The numerical examples are shown to confirm the
validity of the propose controller.
(*Yamaguchi. University, **B.H.Engineering and
Consulting Co:, ***University of Maribor)

. Sadao Yamazaki*, Teruo Negishi*, Hiroshi
Nakane* and. Akio Tanaka : Simultaneous Mea-
surement of Electric and Magnetic Properties of
a Spherical Sample, IEEE Transactions on Instru-
mentation and Measurement, Vol.45, no.2, pp.473
-477, - (1996-4)

A method using a solenoid coil for simultane-
ously estimating the electric and magnetic prop-
erties of a spherical conductor was studied. These

properties are estimated by finding the difference
in the complex impedance of the coil with and
without a sample to find out the measuring value
that best coincides with the theoretical value. A
new formula applicable to a nonmagnetic, a mag-
netic or a superconductive spherical sample was
derived. The conductivities ¢ and:permeabilities x
measured by this method and by the conventional
methods were compared using various samples.
The deviations were no larger than 3% for ¢
nonmagnetic samples, and 1.5% for ¢ of magnetic
samples.
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T.lzumi*, Y.Hitaka : CONTROL OF A FLEXIBLE
LINK HAMMER IN A GRAVITATIONAL FIELD
AND ITS APPLICATION TO A HOME ROBOT
TAPPING HUMAN SHOULDERS, Proceedings of
the 1993 IEEE/RSJ International Conference on
Intelligent Robots and Systems, Vol.2, pp.1188-
1193, 1993,

This paper deals with the motion control of a
flexible link hammer within a vertical plane. The
deflection of the flexible link hammer is analyzed
in the condition that the hub-actuator is excited
by a single pulse acceleration torque and the head
is subjected to gravity. Next, the flexible link ham-
mer. is attached to the end-effector of a home
robot. And it is shown that the robot can tap on
shoulders to relieve a person from stiff shoulders.

(*Yamaguchi University)

T.lzumi*, Y.Hitaka : HITTING UNDER GRAVITY
BY A ROBOT WITH A FLEXIBLE LINK HAM-
MER, Proceedings of the 1994 Japan Industry
Applications Society Conference, pp.67-70, 1994,

This paper describes a hammering robot with a
flexible link which can hit an object within a ver-
tical plane. A dynamical equation of a flexible
link hammer is presented by taking gravity into
consideration. The conditions that the hammer can
flap an object with only a normal velocity to its
face are investigated. It is seen from the experi-
ment of nailings that the derived hitting condition
is valid.

(*Yamaguchi University)

Y.Hitaka, T.lzumi* : CONTINUOUS HITTING BY
A FLEXIBLE LINK HAMMER WITH NEURAL NET-
WORKS GENERATING INPUT PATTERN, Proceed-
ings of the 9th Korea Automatic Control Confer-
ence, pp.721-724, 1994,
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- -This paper proposes a continuous -hitting by a
flexible link hammer. This hammer system.is used
only the first mode of vibration for a desired hit-
ting. The input of the hammer driver for a contin-
uous hitting is obtained from numerical solutions
of two sets -of -non-linear simultaneous equations
which satisfy. the hitting conditions. Being too
complicated, these numerical calculations are not
useful for on-line processing. Therefore, the multi-
layered neural networks are applied to the genera-
tion of the input patterns of the. hammer . driver.
Thg trained network outputs agree well to the
numerical solutions.

(*Yamaguchi University).

. Y.Hitaka, T.zumi* : MINIMUM ENERGY DRIVING
A FLEXIBLE LINK HAMMER USING NEURAL
NETWORKS, Proceedings of the 1995 IEEE/RSJ
International Conference on Intelligent Robots
and Systems, Vol.3, pp.320-325, 1995,

This paper proposes.a continuous hitting opera-
tion on objects with unknown coefficients of re-
bound by a flexible link hammer. This hammer
systemuses only the first mode of vibration for a
desired hitting. The angular acceleration for a con-
tinuous hitting can be obtained  from numerieal
calculations. However, this method is not useful for
on-line processing. Therefore, the multilayered. neu-
- ral networks are .applied to the calculation of the
parameters of the angular acceleration. The out-
puts of the trained network agree well with the
numerical solutions.

(*Yamaguchi University)

Kenji YAMANE and Shogo TANAKA®* : Optimal
Location of Acoustic Sensors and Optimal Obser-
vation Policy for Detecting Anomalous: Plane
Object in Shield Construction Method ; Proceed-
ings of the 10th Korea Automatic Control Con-
ference, International Program, ICASE Korea, p.240
-243 (1995)

In excavating tunnels, shield tunneling machines.

having many cutters on their cutter planes are.

~used. Not many observation data being available

in the detection system, optimal observation policy
is very important. From this view point, we previ-
ously considered the optimal location of acoustic
sensors on the cutter plane and also the optimal
observation policy for the case where three receiv-
ing transducers were used. In application, however,
it is often difficult to locate sensors-at-arbitrary
positions or to use three sensors from the vi-
ewpoints of machine structure and cost.

This paper considers the optimal observation
policy for detecting anomalous plane objects for
the case where two receiving transducers are used
and the case where three receiving transducers
are located only on a diameter of the cutter
plane.
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Jun LIU*, Masao UKITA*, W.M.Wu, Hiroshi
NAKANISHI**, Tsuyoshi IMAI* and Masayuki FU-
KAGAWA : Enhanced granulation in upflow anaer-
obic sludge blanket reactors by using water
absorbing polymer : J. of Hydrau., Coast.and Envi-
ron. Eng., No.527/11-33, pp.67-75, 1995.11.
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Fukagawa : Development on Effluent Tratment
Process of PVC Manufacturing Proces,
ENSEARCH-JAWE Post-Conference Seminor on
Industrial Wastewater Management in Malaysia, 37
-44, 1995.11
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Zhenjia Zhang*, Hiroyoshi EMORI**, Masayuki
FUKAGAWA, Masao UKITA*** and Hiroshi
NAKANISHI*** . Characteristics of Upflow Anaer-
obic Hybrid Blanket (UAHB) Reactor, Water
Qualyty International '96, 18th IAWQ biennial inter-
national conference and exhibition, 23-28 June
1996, Singapore, Abstracts-Poster Presentations.

In this study, the upflow anaerobic hybrid blan-
ket (UAHB) reactor was constructed by installing
an anaerobic filter bed in-the conventional UASB
reactor. Moreover, experimental invesigations were
made on the treating characteristics of the reactor
and the self-granulation machanism of sludge in
the case when a system without stirring us
introduced. Experimental results indicated that : (1)
The contact bed not only promoted the garanula-
tion during the period of start-up, but also im-
proved the organic matter removal. (2) When efflu-
ent is not recycled, acidgenic bacteria exist mainly
in the lower part and methanogenic bacteria
mainly in the upper part. The developed reactor in
this study is a new type of UAHB reactor which
processes the feature of two-phase anaerobic
digestion.
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Semiconductor-doped glasses have been inves-
tigated extensively as materials for
optoelectronics. In these glasses, semiconductor mi-
crocrystals with diameter of about 10 nm are em-
bedded in bulk-glasses. Semiconductor-doped glas-
ses have large optical nonlineality with a fast
response time. Roussignol et al. reported that the
response time of nonlinear signal and lumines-
cence of CdSSe-doped glass decreased by light
irradiation. This photoinduced irreversible process
is called photodarkening. The photodarkening is
considered to be due to trapped electrons in glass

matrix or photoinduced traps, which act as

“nonradiative recombination centers. We report the

characteristics of photoinduced centers in CdS-
doped glasses using electron spin resonance (ESR)
and time-resolved luminescence spectra.
Photoinduced ESR signals were observed. The
correlatibn between the ESR signals and the
decay rate of luminescence indicates that the
photoinduced centers responsible for the ESR sig-
nal are associated with photodarkening. The
photoinduced centers are created in the interface
region between CdS microcrystals and glass

matrix.

REK4E : Under wolcnum (Beowulf 8a and 1770
a) BESWUWXBENZXPTRRSABNE p.
11 (1996)

The interpretation of Unrder wolcnum (8a and
1770a) has been examined through the three siev-
ing devices of semantics, prosody and syntax. As
for that of 1770a, ‘thanks to the good will of the
heavens’ and zero interpretation have been ruled
out from the syntactical viewpoint of variation.
For the phrase has two other variations following
it ¢ geond pysne middangeard (1771b) ‘throughout
the world’ and under swegles begong (1773a)
‘beneath the expanse of heaven.’ Thus, it is inter-
preted only as ‘in the vast land which is under
the rule of the king.’

As for the interpretation of 8a, ‘in the vast land
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under the rule of the king’ can be a possible
option in sense but it has no consolidating proof,
except for the semantical support, while ‘thanks to
the good will of the heavens’ has a strong succor
from two viewpoints of semantics and syntax, pre-
cisely, variation. Thus, under wolcnum is, in conclu-
sion, interpreted to be ‘thanks to the good will of

the heavens (gods).’
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