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Abstracts

Mitsubishi Denki Giho: Vol. 68, No. 8, pp. 30~34 (1994)

A Kaniji Character-Recognition Application of Neural Network
Technology

by Kageyasu Miyahara & Fumio Yoda

The authors have developed a multiple, modified learning vector quanti-
zation (LVQ) neural network capable of highly accurate recognition of
printed kanji characters. This network model is well suited to pattern
recognition applications while simple enough to easily support the large
network size required for kanji recognition. A kanji character recogni-
tion system implemented using a digital neural network LSI device rec-
ognized 400 printed characters per second at an accuracy over 99%
using unknown patterns. The article introduces the network model and
its application to kanji character recognition.

Mitsuhishi Denki Giho: Vol. 68, No. 8, pp. 2~7 (1994)

The Present State and Future Prospects of Neural Network
Technologies

by Kazuo Kyuma

The article describes the basic aspects of neural networks needed to
understand the other reports in this special issue, and surveys recent
trends. Section 1 covers the features of information processing by neu-
ral networks. Section 2 provides a fairly detailed introduction to the
basic principles and features of neural networks. Section 3 reports on
the present state and future trends in software (theoretical models),
hardware and application technologies. Section 4 examines hurdles to
broad the application of neural network technologies.

Mitsubishi Denki Giho: Vol. 68, No. 8, pp. 35~39 (1984)

The Application of Neural Network Technology to Picture
Region Segmentation

by Yoshio inoue, Yoshihiro Nagata & Tsuneo Sato

The authors have developed a system for scanning high-quality color
images that automatically distinguishes between regions containing
text and color half-tone images (such as photogravure pages in maga-
zines.) The system employs the learning capability of a neural network
to make accurate determinations even in previously difficult cases
where it is not possible to determine the number of lines in the screen
used for color half-tone images. Simulation results shows the system
yields better than 959 accuracy in identifying both text and color half-
tone regions.

Mitsubishi Denki Giho: Vol. 68, No. 8, pp. 8~13 (1994)
The Development of VLSI Neurochips

by Yutaka Arima, Yoshikazu Kondo, Yuichi Koshiba, Hakuro Mori & Kazuo Kyuma

The authors have developed two types of neurochips: a high-speed, high-
ly integrated analog chip, and a highly precise and versatile digital chip.
They have also prepared development tools including a neuro-board
that allows the devices to be installed in workstations, and a software
compiler, linker and debugger.

Mitsubishi Denki Giho: Vol. 68, No. 8, pp. 40~43 (1994)

A Visual Information Processing System
by Takashi lwamoto, Francois Goudail, Eberhard Lange, Kazuo Kyuma & Nobuyuki Ohtsu

The authors havd manufactured a prototype realtime face-recognition
system. The system eniploys autocorrelation coefficients to determine
feature vectors of the input images, on which it performs computations
based on linear discriminant analysis. These results are then integrated
to classify facial images. The system correctly identified better than
959 of 116 faces with less than 5% false identification of unregistered
faces.

Mitsubishi Denki Giho: Vol. 68, No. 8, pp. 14~18 (18594)

Optical Neuro-Devices

by Shuichi Tai, Jun Ohta, Yoshikazu Nitta & Kazuo Kyuma

Optical neuro-devices have many advantages over silicone LST technol-
ogies as a result of spatial parallelism, high-density interconnection and
direct image processing capabilities. The article introduces two exam-
ple optical neuro-devices: an optical neuro-chip and artificial retina
chip. The basic structures, principles of operation and experimental
results are described in detail.

Mitsubishi Denki Giho: Vol. 68, No. 8, pp. 44~48 (1854)
Requisite Technology for a Self-Organizing Information Base

by Hidekazu Arita, Jun Toyoura, Terumasa Yasui, Shin‘ichiro Tsudaka & Masaharu Hirayama

Users of future information base systems will access these systems by
“strolling” through a spatial representation of the knowledge informa-
tion they contain, The data content of such a system will need to be self-
organized. The article reports on several experiments in self-organizing
functions for text information: text coding, automatic text classifi-
cation, automatic indexing, and automatic knowledge extraction
methods.

Mitsubishi Denki Giho: Vol. 68, Mo. 8, pp. 19~23 {1994)

A Semiconductor Defect Inspection System
by Masako Shimizu, Ken'ichi Tanaka & Shizutaka Ohkubo

The authors have developed pattern-recognition algorithm for neural
networks that rapidly detects tiny flaws in a specified pattern. They
have applied the algorithm in a multipurpose wafer inspection system
that can identify wafer defects caused by mask alignment errors, etch-
ing instahilities, corrosion of the Al interconnects, and poor solder coat-
ing of bonding pads. The system increases the speed and reliability of
inspection processing, and thereby lowers inspection costs.

Mitsubishi Denki Giho: Yol. 68, No. 8, pp. 49~53 {1984}

The Optimum Arrangement of the Primary Mirror Segments of
the "Subaru” Telescope

by Ken‘ichi Nishiguchi, Noriko Shimoyama, Akira Ichikawa, lzumi Mikami, Aki Sasaki &
Masanori lye

The large 8.3m primary mirror of the Subaru telescope has been formed
by the fusion-honding of a number of hexagonal blank segments. Since
the segments differ in their thermal expansion coefficients, random
arrangement would lead to unacceptable thermal deformation of the fin-
ished assembly. The authors formalized the arrangement of the mirror
segments applying a combinatorial optimization problem and solving it
using the simulated annealing method to determine the minimum defor-
mation of the fused primary mirror. The primary mirror was assembled
according to this arrangement.

Mitsubishi Denki Giho: Vol. 68, No. 8, pp. 24~29 (1994)

The Application of Neural Network Technology to a Pearl
Quality Evaluation System

by Noriko Nagata, Teruo Usami, Yoshiaki Ida, Masaki Akane & Hiroshi Nakajima

Advances are being made in technology that can impart the experience
and intuitive discrimination of experts to machines. The authors have
proposed a method of employing layered neural networks for sensitive
analysis of physical appearance and developed a pearl color evaluation
system. The main inputs of the neural network are specified after a
learning process that adjusts the output layer and input layer sensitiv-
ities. The article describes a pearl quality evaluation system being
developed in cooperation with Tasaki Shinju Co., Ltd. and applications
of the sensitivity analysis method.
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Abstracts

Mitsubishi Denki Giho: Vol. 68, Mo. 8, pp. 62~66 (1934)

Power System Management Using Recurrent Neura!l Networks
by Yasuhiro Kojima, Yoshio lzui, Sumie Kyomoto & Tadahiro Goda

The authors have developed a neuro-voltage and reactive-power (VQ)
control algorithm employing recurrent neural networks and an inverse
dynamics learning algorithm. The neuro VQ controller (neuroVQC)
learns the VQ control algorithm based on the characteristics of the tar-
get electric power system, and thereby eliminates the unnecessary oper-
ations of conventional VQCs. Simulation results indicate that control
precision increases approximately 809 for small power systems and
309% for large systems.

Mitsubishi Denki Giho: Vol. 68, No. 8, pp. 54~57 (19%4)

A Neural Network Algorithm for Optimizing PCB Layouts
by Masanobu Takahashi, Hakuro Mori & Kazuo Kyuma

The authors have developed a high-performance algorithm for PCB
component layout using a neural network model that minimizes the
total wiring length. The algorithm has been used to optimize layouts
containing 10,000 components that would be difficult using previous al-
gorithms such as the relaxation method. The algorithm has been suc-
cessfully applied to PCB designs. By introducing several conditions, the
algorithm can automatically perform layouts in far less time than previ-
ous systems that invariably require designer intervention.

Mitsubishi Denki Giho: Vol, 6B, No. 8, pp. 67~70 {1934)
A Highly Accurate Robot for Industrial Use

by Tomohiro Miyazaki, Kiyoshi Maekawa & Takao Bamba

The authors have increased the absolute positioning accuracy of an
industrial robot by applying a neural network for error compensation.
Conventional error compensation requires analyzing the error sources
and building a model to describe them; however it is impossible to iden-
tify all error sources. The authors supplemented this technique by using
the learning ability of a neural network to register errors that could not
be modeled by conventional means. The network was then used to com-
pensate for these errors during realtime robot operation, raising
positioning precision. The performance improvements were verified
experimentally.

Mitsubishi Denki Giho: Vol. §8, Mo. 8, pp. 5861 (19%4)

A Production Scheduling System Based Upon a Neural
Network

by Isao Aoyama, Hirokazu Ishizuka, Katsuto Nakajima & Michiro Negishi

The Hopfield model, which is constructed through the interconnection
of all neural networks, is suited for solving restriction sufficiency prob-
lems. This class of problems is typically solved by converting the
restriction conditions to energy functions, determining connection
weights and thresholds, and allowing the network to converge on a solu-
tion. But this method is inapplicable to cases where the conversion is
not possible. The authors describe an alternative method in which the
solution is achieved by differentiating the evaluation equation derived
from the problem restrictions with respect to the neuron outputs. This
method has been applied to production-line scheduling problems.
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