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Abstracts

Mitsubishi Denki Giho: Val. 66, No. 7, pp. 2730 {1892}

Auto-Tuning of Servo Motors
by Takashi lwasaki & Atsushi Marita

A new algorithm that automatically optimizes servo motor control
parameters has been developed and implemented. The algorithm
involves using fuzzy inference techniques to identify the target equip-
ment and set appropriate parameters using the difference between the
observed equipment response and mathematical simulation models.
These functions are performed automatically without requiring a spe-
cific sequence of test operations. Algorithm performance has been ver-
ified by implementation and testing.

Mitsubishi Denki Giho: Vol. 66, No. 7, pp. 2~5 (1992}

Perspectives on Instrumentation and Control Technology

by Kazumitsu Hironaka

Instrumentation and control technology is a foundation for many other
areas of industrial development. As with other fields, the increased use
of intelligent equipment and systems is being driven by the improved
performance and lower cost of microprocessors and other semiconduc-
tor devices. Mitsubishi Electric’s instrumentation and control technol-
ogies are being used in a wide variety of applications, from space explo-
ration to home automation. Field-specific products are currently being
developed with the help of greater interdisciplinary communication.
The article introduces Mitsubishi technologies and products in this
field, both commercially available and under development.

Mitsubishi Denki Giho: Vol. 66, No. 7, pp. 31~37 (1992)

FREQROL-A Series: Next-Generation General-Purpoée
Variable-Frequency inverters

by Eiichi Sugishima, Masahiko | ki, Akira 1 ka, Masato Koyama & Einosuke Adachi

Ten years have passed since Mitsubishi Electric pioneered commercial
sales of general-purpose inverters. FREQROL-A Series, the corporation’s
newest line of general-purpose inverters, addresses such longstanding
problems as insufficient low-speed torque while lowering motor drive
noise, reducing equipment dimensions and improving operability. The
article explains the techniques used to achieve these advances, including
magnetic flux vector control, noiseless drive design and intelligent
power modules.

Mitsubishi Denki Giho: Vol. 66, Na. 7, pp. 6~10 (1992}

User Interface for Instrumentation and Control
by Tadaaki Kiyomiya, Katsumi Yamawaki & Seisaku Tate

The article reviews the historical development of user interfaces for
instrumentation and control applications. Further, it discusses technical
trends in large-screen display units, graphic user interfaces and hyper-
media, and introduces several plant control applications.

Mitsubishi Denki Giho: Vol. 66, No. 7, pp. 38~41 (1992}

Application of Intelligent Control Technology to Home
Appliances

by Hiroshi Dtsuka, Namihei Suzuki, Yoshiji Minagawa & Yasuhiko Sugimoto

The corporation is employing fuzzy logic and neurocomputer-based
intelligent control technology to implement automation and conve-
nience features for a number of household appliances. These
approaches make it possible for an appliance to approximate the
response of a human operator. The Model MR-C42K refrigerator-
freezer introduces “neuro-fuzzy” control that simultaneously provides
advanced control functions and easy user operation. The control system
tracks the household usage and compressor operation patterns for the
refrigerator and adjusts the cooling and defrost operations to extend the
food storage life.

Mitsubishi Denki Giho: Vol. 66, No. 7, pp. 11~15 {1992)

Control Technology for Space Robots

by Hiroshi Koyama, Norimasa Yoshida, Masao Inoue, Katsuhiko Yamada, Ken'ichi Tanaka
& Tomahiro Miyazaki

The development of space robots capable of performing in-orbit servic-
ing operations will require basic technology advances in several fields
to supplement existing control technologies. The corporation has
identified four basic technology fields as core areas for a progressive
R&D program: dynamic analysis, teleoperation systems, ground-test
equipment and image-processing systems. 1t is also developing simula-
tion software and evaluation and test facilities to support this work.

Mitsubishi Denki Giho: Vol. 66, No. 7, pp. 4245 {1392}
A Traffic Measurement System Using Image Processing

by Hiroyasu Taniguchi, Akinobu Seki, Haruki Furusawa & Mitsuo Saito

Much research is currently underway on using image-processing tech-
niques to monitor such traffic parameters as vehicle speed and inter-
vehicle distances. The authors propose a directional-temporal plane
transform (DT T) method that recognizes moving objects and is highly
robust. A traffic measurement system based on this method has been
developed for outdoor use. The article introduces the traffic measure-
ment method and its hardware implementation.

Mitsubishi Denki Giho: Vol. 66, No. 7, pp. 16~21 {1992}

Control and Protection Systems for Electric Power Networks
by Hideo Noguchi, Yasuhiro Uekubo & Hiroshi Ueda

The article examines developments in control and protection systems
for electric power networks from the perspectives of automation, opera-
tions support, applications and firmware. It introduces applications of
state-of-the-art fully-integrated substation protection and control sys-
tems, and intelligent substation operation and maintenance-support
technology.

Mitsubishi Denki Giho: Vol. 66, No. 7, pp. 46~50 {1992)

Pattern Inspection Technology for Semiconductor Wafers

by Keiji Nakajima, Masahika Sat

& Nobuyuki Kosaka

A new method for inspecting the surface patterns of semiconductor
wafers has been developed using a laser scanning microscope. A steep
reduction in reflected light intensity vs. focal plane displacement gives
the resulting images a quasi-three-dimensional appearance. This char-
acteristic and high beam resolution make it possible to automatically
inspect the fine gate patterns of GaAs FET devices. Processing of line
width and light intensity information permits identification of many
types of flaws including Z-axis defects (e.g. dents).

Mitsubishi Denki Giho: Vol. 66, No. 7, pp. 22~26 (1992)

Intelligent Control for Industrial Plants: Expert Fuzzy-Logic
Tools and Applications to Cement Kiln Control

by Haruo Nakamura, Hitoshi Dgata, Morikazu Takegaki, Takuya Ishioka & Hideaki Moteno

The mathematical modeling characteristics applied to industrial plant
control are quite complex. The corporation has developed an extended
rule-based system for intelligent control(ERIC), which employs the
realtime control of expert tools. The article introduces the new control
method and the control rule applied to create the support tool for the
‘Quantitative Intelligence Class.’ Also introduced is a cement kiln con-
trol application developed through the joint cooperation of Mitsubishi
Materials Corporation and the corporation, and the effects of its
employment.
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Abstracts

Mitsubishi Denki Giho: Vol. 66, Neo. 7, pp. 65~71 (1992)

New Integrated Operations System for the Chubu Electric
Power Co., inc.

by Takashi Omura, Hiroyoshi Maruyama, Shunsuke Shiraishi & Tomohiro ito

Mitsubishi Electric has employed its new integrated office automation
system to implement a comprehensive system for construction projects,
materials and accounting for the Chubu Electric Power Co., Inc.. This
integrated system provides earlier availability of important operations
data and improves the efficiency of clerical operations. The system has
been in operation since October 1991. The article introduces the role of
the newly unified office system within the integrated system. It
describes the methodology used for the development and integration of
the new functions, and the look and feel of the completed system in
action.

Mitsubishi Denki Giho: Vol. 66, Mo. 7, pp. 51~54 {1992)

The Client Software of a Client-Server System
by Toshiyuki Tamura, Masaharu lwata, Hiroshi Mogi & Hideyuki Sunada

The wide availability of LAN equipment suitable for personal computer
networking has made it practical to implement distributed processing
strategies. The article reports on the client-side communications soft-
ware of a Mitsubishi-developed client-server system. The software
design allows communications between IBM main-frame computers and
client-server machines on the NetWare system via the communications
manager. The implementation environment is Microsoft Windows 3.0
running under NetWare.

Mitsubishi Denki Giho: Vol. 66, Ne. 7, pp. 72~75 (1992)

Expert Technology Applied to an Operations Support System
for Steel Plants

by Yukihiko Yoshida, Minoru Sugitani, Hiroshi inujima. Hiromitsu Shimakawa
& Koji Kikkawa

The management of large, sophisticated steel plants places a heavy bur-
den on the system operators. This operations support system processes
information from the steel line in time-sequential fashion. It uses inter-
nal pattern-matching algorithms to identify the plant state and infer the
optimum operations, which it displays (in Japanese) on a CRT screen. A
prototype system has demonstrated excellent results during perfor-
mance testing in an actual steel plant, where it has enabled inexperi-
enced operators to make efficient plant-operation decisions.

Mitsubishi Oenki Giho: Vol. 66, No. 7, pp. 55~58 (1992}

The Server Software of a Client-Server System
by Toshiyuki Tamura, Hideaki Yasuda, Nobuyuki Okano, Naomi Aoyama & Yuichi lzumi

The wide availability of LAN equipment suitable for personal computer
networking has made it practical to implement client-server-type dis-
tributed processing strategies. The article introduces a client-server sys-
tem and the server-side communications software. This software sets up
a communications manager for the server that allocates host services to
the clients. Many connection topologies are possible due to the use of
advanced program-to-program communication (APPC) functions.

Mitsubishi Oenki Giho: Vol. 66, No. 7, pp. 76~81 {1992}

An Automatic Patrol Robot for The Sanuki Switch Station of
the Shikoku Electric Power Co., Inc.

by Toshio Takenaka, Hiroshi Takeshita & Hiromi Morimoto

An automatic patrol robot equipped with a CCTV camera, infrared
camera and ultrasonic microphone has been developed to provide a
more advanced, safe and labor-saving means of inspecting power plant
facilities. The robot periodically patrols the switch station, automati-
cally checking for corona noise associated with insulation failure and
over-heating equipment and connections. The article overviews a patrol
robot delivered to the Sanuki Switch Station of the Shikoku Electric
Power Co., Inc., and describes the state-of-the-art image processing tech-
niques it uses for visual detection of operating abnormalities.

Mitsubishi Denki Giho: Vol. 66, No. 7, pp. 59~64 (1992)
A New Integrated Office Automation System

by Tetsuo Ikoma, Hideo Mochida, Kazuo Ariyoshi & Jun RMiyabe

The new integrated office automation system introduced by Mitsubishi
closely integrates an electronic document filing system, electronic mail
and multimedia forms control with library functions, enabling the high-
level implementation of many kinds of business processing operations.
The development support tools of this system comprise a new applica-
tions development environment that supersedes conventional applica-
tions development in Cobol or other languages.
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plant variable

difference in
modification

feedback from modification

increment

decrement

coating weight
from feedback

several (ms)

several (ms)

several (s)

current density | any value

line speed any value several (s) several (s) several (s)
pH 0.1 several {min) several (h) several (min)
temperature 1°C several (min) several dec(?:;i several (min)
concentration 0.1mol,/ L several (h) several (h) several (min)
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