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20 Kiyoshi Waparsumr, Shinji MasumoTo and Kazuyo Suzuki

1. Introduction

(1) Design Problems in a Computerized System

Experiments in fission-track (FT) dating have provided us with very useful and
important information in a variety of microscopic FT images. Effective utilization of
this data requires considerable analysis. Recent demands for technology in FT dating
to measure three-dimensional F'T' patterns (location, real length and direction) have
brought rapid increases both in the number of these images and in the complexity of
analysis, so that it is now inefficient or impossible for people to examine this data, Con-
sequently, it is highly desirable to develop an integrated system which handles a variety
of F'l' images with the aid of a computer. We have devoted our efforts to developing a
computerized image-processing system for FT dating (CIPS-ETD). The strategies for
it's development are as follows:

(2) The target of development has been the construction of a special system for very
limited application to F'T' dating by designing man-machine systems to handle, store, and
analyze the F'T’ image-data.

(b) A wide variety of scientists in geochronology, including persons who are un-
familiar with computer programming, can communicate easily with the systems in an in-
teractive mode.

(¢) Because of the large amount of data, the system searches a set of image-data to
examine, analyze and convert them into compact, well structured information for easy,
quick, inexpensive storage and access. In order to realize these functions, an image-
database should be used.

(d) Through interactive operations, user’s knowledge of the images and objects
can be fully utilized to generate and update models of the three-dimensional E'T patterns.
These models are very useful for the efficient and accurate analysis of F'T' image-data.

(2) Problems in the Application of the CIPS-FTD

Consideration of application problems related to the system forces us to consider
the kind of difficulties that lie in experimental procedures and how to solve them by means
of the system. Many factors which influence the efficiency of revealing FT n';ake the
experimental procedures difficult and erroneocus. Such factors are as follows; (a) material
differences in the samples and external detectors, (b) geometric factors, (c) crystallographic
orientation, (d) inhomogencous distribution of uranium, (e) fading and annealing, (f) ET
etching conditions, and (g) criteria for ET identification.

Those difficulties haye led to the development of several procedural techniques for
FT dating (Hurford and Green, 1982). Among them, the external track detector .method
has been widely accepted by researchers in the FT dating community. The external
track detector method has the following advantages; (a) it is not necessary to erase the
spontaneous F'I's in the sample by annealing, (b) grain-by-grain age determination is ac-
ceptable for small single grains with higher and varying uranium contents. On the other
hand, the disadvantages lie in the necessity to correct the difference in the efficiency
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2.2. The Image-Processing Subsystem

The image-processor “NEXUS 6400” made by the Kasurwact Research Corporation
is a full color image-processor with real time operation. The parts of the system, shown in
Fig. 3, are composed of, (a) the image-processor with frame-memories for three colors,
red(R.), green(G.) and blue(B.), and one work space(W.) used for masking, tracing, and
framing color images, (b) the full color R.G.B.W. monitor, (c) the interface box built in
a series of interfaces to the I'TV camera, the R.G.B.W. monitor, the control computer,
the digitizer, the B/W video-copy piocessor, the color image-recorder, the hard disk for
working space (20 Mega-bytes), and the optical laser disk controller with a changeable
cartridge (1.2 Giga-bytes per each volum), and (d) connection cases built into the
ROM packages to control the softwares of the interfaces and to command sets of the
image-processing and analyzing functions.

Acquisition of the image-data from the ITV camera is carried out by converting a
monochranatic analog picture into a digital picture in the standard format of 256 discrete
gray levels and 480 by 480 pixels except for a density scaled area through the analog/
digital (A/D) converter. The digitized picture is stored optionally in one of the frame-
memories for R.G.B, colors,

2.3. The Image-Database Subsystem

The image-database subsystem as one of the main elements of the CIPS-FTD con-
sists of an optical laser disk controller with a changeable cartridge shown in Fig. 6., and
hierarchical type image-database management software. The optical laser disk controller
having 1.2 Giga-byte memories characterized by add-write/read functions can store 5 546
monochromatic digital pictures or 1,848 color digital pictures per volume. This capacity
is enough for normal FT dating procedures and is sufficient for the purpose of the con-
struction of a computer-assisted instruction (CAI) system to educate beginners,

24. The Control Computer

The controls of the CIP-ETD are carried out through the control computer which is
4 very common personal computer, such as those made by NEC, IBM, or APPLE. All
of the application programs are written in the BASIC language using the command sets
of the image-processor, which make it possible to maintain easy communication with the
system in an interactive mode, The functions of handling, storing, retrieving and analyz-
ing the FT image-data have been realized flexibly by selecting menues with keying or
digitizer pointing.

3. Procedures for the Application of the CIPS-FTD

3.1. A Procedural Model and the Logical Structure

The digital pictures collected at any stage and subjected to measurement procedures
are automatically arranged and stored in the image-database, The numerical data as the
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