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FOREWORD

Artificial neural network (ANN) is a new fruit of combining math-physics science and cognitive sci-
ence; it is one of major achievements of science and technology in this century. Its conspicuous character-
istics are from peculiarly calculating ability, firstly is its sweeping distributed structure, and secondly is
the learning ability. Resultantly neural network has characteristics of adaptability and nonlinear dynam-
ics, particular structure and method of information processing, it is deemed to has approach ability and
character for nonlinear function; it can even resolve some inextricable problem of traditional computer in
the perplexing behavior system and muddleheaded phenomenon. For example, ANN can simulate cere-
brum neural network processing and remembering information, identifying classification and object fore-
casting for various anfractuous information. In geosciences, ANN has extensive application perspective
and scientific research value for forecasting mineral resource; synthetically evaluating oil-gas; remote
sensing data processing; identifying and classifying geologic body; land planning and managing; data
amalgamation ;data mining and knowledge discovering, etc.

ANN has a parallel distribution system. Its run mechanism completely differs from conventional ar-
tificial intelligence and technology of info processing, relative to conventional artificial intelligence based
on logic symbols, it has conquered many limitations of intuition and non-structural info processing, it ini-
tializes system theory research of self-adaptability, self-organizing and real-time learning. ANN can be-
come one of rapid development subjects, because it can incarnate particular characters of association, re-
membrance, learning and nonlinear dynamics, these characteristics are huge impetus for development of
ANN.

Since the late 1980s anaphase ANN has raised research upsurge, there are huge differences between
inland and fremdness, theory and applied technology, geosciences and information engineering. A lot of
researchers in China were facing with many difficult problems of data lack, indigestibility and lesser-ap-
plied method etc. After 1990s, our country successively published a number of books about ANN, their
main problems were expression indigestibility in theory; math ratiocinative processes of network model
and learning algorithm were complicated; simulative programs and software design were mostly written
in Turbo C, Basic or Fortran etc. advanced languages, capatibility of applied software was astatical, the
level of data capacities and visual technology were low; some authors used machine language to write al-
gorithms which were difficult to operate ; applied fields limited to literalness identifying, automation, im-
age classification and biomedicine etc. ,and methodology of actual application (especially in geology) was
hardly seen.

This book to the best of one’s abilities averts complicated math illation in theory, recurring to exam-
ples, explicating basic concepts of ANN with straightway expression modality; simulation programming
of software was using object-oriented design and friendly Chinese interface of newfangled Visual C**
language; authors provided many exploitation application ideas and methods of ANN by research fruits
of multi-items. The writing style of this book is in favor of systematicness (from theory, software imple-
ment to practice of applied research), innovativeness and practicability.

The book includes theory introduction of ANN, software simulation implement and applied re-
search. First it introduces mostly research contents and development tendency of ANN, characteristic of
information processing and applied general situation. It explains the profound things in a simple way ex-

patiating basic structure of artificial neural network, learning rule, associational recollection mode and
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pattern recognition ability, and introduces major models and basic algorithms of ANN with simple exam-
ples, and simulation software implement and its function of artificial neural network. It also discusses ap-
plication of ANN in the mineral resource forecasting, synthetically evaluating of oil-gas, data mining, re-
mote sensing image processing, environmental quality evaluating and geophysical field identifying etc.
with author’s research fruit.

The book consists of ten chapters besides foreword and appendices. Chapter 1 Introduction (written
by Chen Shouyu); Chapter 2 Basic concepts of ANN (written by Chen Shouyu and Zhou Meichun);
Chapter 3 Major model and basic algorithm of ANN (written by Chen Shouyu); Chapter 4 Simulation
implement of artificial neural network (written by Zhou Meichun and Chen Shouyu) ; Chapter 5 Geologi-
cal information collection and modeling of neural network (written by Chen Shouyu); Chapter 6 “5P”
minerogenetic area determination of ANN in the Mian-lue-ning area , ShaanXi Province (written by Chen
Shouyu) ; Chapter 7 Integrated evaluation of oil-gas potential by ANN (written by Chen Shouyu) ; Chap-
ter 8 Data mining of ANN (written by Chen Shouyu) ; Chapter 9 Remote sensing data processing and ap-
plication by ANN (written by Chen Shouyu) ; Chapter 10 ANN application in correlative subjects (writ-
ten by Chen Shouyu); Appendix 1 Dynamic link libraries of BP neural network (written by Zhou Me-
ichun); Appendix 2 Dynamic ilnk libraries of ART neural network (written by Zhou Meichun); Ap-
pendix 3 C language algorithm subroutines of SOM ANN (written by Chen Shouyu). Chen Shouyu is re-
sponsible for the revision of the manuscript.

Authors studied and cited ideology of Dr Zhao Pengda, a national academician, in Chapter 5 and
Chapter 6; this book gained a lot of idealistic enlightenment from many authors in bibliography, and par-
tially cited their learned standpoints. Artificial neural network groping research and its application in the
synthetically evaluating oil-gas potential started from one of the “863 Projects” “Synthetical analysis and
evaluating subsystem of oil-gas resource reserves sequence” by Professors Fei Qi and Wang Jiaying, and
gained a lot of guidance from Professor Fei Qi; at the same time gained a lot of idealistic enlightenment
from Professor Hu Guangdao in the data mining and development application; Professors Yao Shuzhen
and Zhang Jun bestowed much concern and help. The applied research has been under financial support
from both the tackle key project (No: 96—914—05) of National Technology Committee and tackle key
project (No: 95—02—002) of Ministry of Land and Resources. The exoteric laboratory (of Ministry of
Land and Resources) of quantitative prediction and exploration assessment of mineral resources also
gave support; at the same time Hanzhong Geological Team of Shaanxi Bureau of Geology and Mineral
Resources, Info Center of Yunnan Bureau of Geology and Mineral Resources , and Calculation Center and
Geological Academe of Shengli Qil Field etc. gave energetical support and help. Publication of this book
imbues with the publishing fund from “211 Project” of China University of Geosciences (Wuhan). Pro-
fessor Chen Yongqing of Info Center of Ministry of Land and Resources, Dr Chen Jianguo and other col-
leagues of the Institute of Mathematic Geology and Remote Sensing also gave energetical support; the
first author’s wife and his daughter gave energetical support, understanding and help as well. We ex-
press our heartfelt thanks to them.

Artificial neural network is an info processing taking advantage of high-new techniques. Especially
in practical application, it awaits more deepening and consummation in the future,adjuring reader’s com-
ments for this book, and welcomes any reader willing to obtain application software of ANN by letter or
E-mail and to jointly discuss with us.

Communication address: No. 31 Lumo Rd. , Hongshan District, Wuhan, Hubei Province, Institute
of Mathematic Geology and Remote Sensing, China University of Geosciences. Postal code: 430074.
Phone: 027—87436862 (0), 027—87484734 (H), E-mail. sychen@cug. edu. cn.

Authors
July 20, 2000
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