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ABSTRACT

Nowadays, ANN (Artificial Neural Network) has risen
again and developed rapidly, and its applications have
shown its great potentialities to solve the complex mining
problems. .

In terms of the theory and method of modern system
sciences, this book, by introducing the ANN and
comprehensively using the Pattern Recognition, Time Series
Analysis and Combination Optimization Theory, studies the
theory and methods of ANN application in the mineral
industry, and develops the ANN-based intelligent models
and tools. Several case studies are also illustrated.

The book is composed of seven chapters. In.chapter
one, the concepts of this thesis subject are generalized. The
application and development of modeling methods such as
programming models simulation models and economic
models, ES method and ANN technology used in the
mineral industry is reviewed. The ANN’s advantages and
prospects applied in mineral industry is discussed. Chapter
two researches the description and expression method of the
mine system intelligent modeling oriented. By defining mine
element and mine frame tree, mine system structure is
described as mine frame tree; mine element is taken as the
researching object, on which the environment feature (G),
the technology feature (T), the management characteristic
(M), status feature (X, Y) and status attribute (U) are
centered, and their expression method and relationship



among them are discussed. In chapter three, the ANN-based
general intelligent models for coal mine industry are
developed. The models structural parameters and learning
properties are experimented. An intelligent classification
model (Cluster) based on ART ( Adaptive Resonance
Theory ) is put forward. By means of the structural
organization models and cutting-joining models of the
knowledge based on mine {rame tree, the ANN-based
approaches of knowledge processing such as presentation,
transformation, acquisition, and storage are also advanced
and developed. Chapter four, five and six form and develop
the coal mine static intelligent ANN methods based on
pattern recognition, TSA-based mine dynamic ANN method
and the mine system optimized ANN method based on the
combination optimization theory diversly. Many case studies
are applied to test the above models and methods, -and these
methods have all reached the satisfactory results. Chapter
seven summarized the conclusions of the whole thesis . It is
not only feasible but also effective to solve the complex
mining engineering problem with ANN. The mine ANN
methods formed and developed have great application
prospects. The potential advantages is waiting for further
study.

Key Words: Mining Engineering, Artificial Neural
Network, Pattern Recognition, Time Series Analysis,
Intelligent Model , Combination Optimization
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