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Abstract

At present, population explosion, resource shortage, envi-
ronmental pollution and ecological destroy are worldwide con-
sidered as the great problems imperiling the future existence
and development of mankind. So, the study on the reasonable
utilization of minerals is paid close attention by the govern-
ment of each country. As one of the key researches on the rea-
sonable mineral utilization, the technical and economic evalua-
tion in deposit exploitation is used for making decision on de-
posit exploration, mine design, deposit exploitation and so on.

Upon the analysis of achievements on the decision of de-
posit exploitation in recent years, author accords to the prob-
lems and the trend decision of deposit exploitation in China,
comprehensively applying the advance theory and technology
such as System Engineering , Knowledge Engineering , Software
Engineering , Computer Technology, Information Engineering,
Artificial Intelligence and Management Science and so on, to
carry out the studies on the theory and the application of intel-
ligence integrated methodology for the decision making of de-
posit exploitation based on economic evaluation.

From the system theory view point, the author puts for-
ward the concept of Complex large System of Mineral Re-
sources exploitation. Based on the comprehensive methodology
with qualitative and quantitative integration, the technique of

man-machine intelligent decision making for economic evalua-



tion based decision of deposit exploitation is investigated and
the software of intelligent decision support system is devel-
oped. Therefore, a newly theoretical system on technical and
economic evaluation of deposit exploitation will get a further
improvement.

A new method to estimate the grade of deposit is present-
ed by using the neural network technology. Its estimation
principle and implementation technology are investigated with
the information extracting and quantifying of input patterns,
valuation area delineating , neural network constructing, neural
network training, grade estimating and so on. It approves that
the utilization of projecting of functional approximation for
grade estimation is a useful method and shows higher poten-
tial.

For the further study on some key technical problems
about developing the expert system for the selection of mine
construction plan of deposit exploitation,such as uncertain rea-
soning , knowledge representing, information exchanging etc. .
The study shows that based on the uncertain reasoning model
of certainty factor, it makes the selection of mine construction
plan by expert system to use natural language of man machine
conversation to be become possible; by applying static knowl-
edge base, productive rule base and dynamic knowledge base
constructing a method of knowledge bases to solve the knowl-
edge storage in expert system for selection of mine construc-
tion plan; and adopting the information transmission of file ex-

change mechanism, successfully implementing the information



exchange between intelligence language and calculation lan-
guage.

The mathematical models for multipurpose of planning of
technical and economic evaluation of deposit exploitation are
studied for the optimization of grade index and feasible mine
capacity, so that the optimization of some important decision
variables of the deposit exploitation system can be solved.

The qualitative method for risk analysis decision of de-
posit exploitation based on economic evaluation is investigat-
ed, according to the principle of fuzzy statistics.

Based on the engineering background of Chengchao Iron
Mine, the mentioned technologies are applied for systematical
study of the technology and economy decision on west area of
Chengchao deposit. The conclusion can provide not only the
~cientific basis for the government decision making but also as
a reference on mine optimization design for the mine design de-
partment.

Through the studies mentioned in this book, a newly ef-
fective approach is presented for the technical and economic e-
valuation of mineral resources exploitation. It 1s also very sig-
nificant on theory and practice for the decision making of opti-

mization of deposit exploitation in the world.
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