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Main contents

Accuracy analysis and quality control of data in GIS is one of the basic
theories. They have been paid great attentions in GIS area, and many theo-
ries and actual issues have been involved in them. Based on the importanta-
nce of accuracy analysis and quality control of data in GIS, this book summa-
rized the research outcomes of two research projects which were supported
by grants from China National Natural Sciences Foundation (Project No.
49670165) and Research Grants Council of the Hong Kong SAR (Project
No. HKP65/95E). The book emphasized on issues such as accuracy analysis
of spatial data, uncertainty model and quality control in GIS. The main con-
tents are as follows:

1. The statistic property and distribution of the random error of spatial
data was analyzed. It is considered that the error distribution of digital data
mustn’'t be normal distribution and may be p-norm distribution (1<(p<(2).
And accuracy analysis method of digital data in map curve was discussed.

2. The adjustment model and the multi-level adjustment method of map
digial data were expounded, and the least square estimation and p-norm esti-
mation of spatial data were discussed.

3. The uncertainty models and the visual issues of straight line, circular
curve, transition curve and fitting curve in GIS were expounded.

4. Combining the quality property of GIS data and the property of GIS
products, the process control and sampling inspection for the quality of GIS
products were discussed.

The book is suited for these researchers who engaged in the quality con-
trol of GIS data and correlative teachers and students, and it can also act as
the reference to these technological personnel who engaged in system con-

struction and application exploitation of GIS.
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Preface

Geographic information science has been developed since
this decade. It has been one of the most active branches of mod-
ern science and technology. Geographic information systems
(GIS) is one of the most essential technologies, which con-
tributes to the development of geographic information science.
GIS forms the basis for several new application areas, such as in-
formation highway, digital earth and spatial data infrastructure.

Spatial data is one of the fundamental parts of GIS. The
quality of spatial data directly determines the fitness-for-use of
GIS and affects the result of GIS applications. Therefore, accu-
racy analysis and quality control of spatial data in GIS is regarded
as one of the fundamental theoretical research issues internation-
ally, such as NCGIA and UCGIS.

The research framework of spatial data quality involves such
issues as position accuracy, attribute accuracy, temporal accura-
cy, completeness and topological consistency. In this book, we
focus on accuracy analysis and quality control for positional and
attribute data. The theoretical basis of this book is statistics and
probability theory. The book introduces research results of our
group developed in these years. These cover the error distribu-
tion of spatial data, accuracy analysis of features in GIS, spatial
data process methods, uncertainty model quality test and control
for GIS products. These form the basis of the theory for spatial
data analysis and quality control. The development of quality
studying of GIS needs a long time, and this book is just a start of
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the development.

The first chapter of this book analyses the significance and
research status of accuracy analysis and quality control of spatial
data in GIS; The second chapter introduces the theories on the
statistical distributions and tests that are the theoretical bases for
the research; the random error characteristics and distributions
of spatial data are analyzed in the third chapter, error distribu-
tion tests for manual and scanning digitization are analyzed and it
appears that the errors are not always normal but likely to be p-
norm distribution (1<{p<(2), and accuracy of map digitization is
discussed; the fourth chapter develops adjustment models for
map digitized data, including basic adjustment models, road
curve digitization adjustment models and multi-level adjustment
method for complex features, and compares the p-norm estima-
tion method with least square adjustment method; uncertainty
models for spatial features are developed in the fifth chapter, in-
cluding straight line, circular curve, transition curve, ordinary
curve and three-dimensional line curve features, and the €, and ¢,
models for describing spatial features uncertainties are presented
and discussed;the sixth chapter studies the theories and methods
of quality management and quality control for GIS data, and ex-
plains principles of the process control and sample test for han-
dling data quality in éIS; in the end, the further research on the
developments in theory and implementatidn for the accuracy
analysis and quality control of spatial data in GIS is concluded.

This book was jointly written by Prof. Dajie Liu, Prof.
Wenzhong Shi, Dr. Xiachua Tong and Ms Hongchun Sun (Se-
nior Engineer). Dr. Xiaolin Meng, Lianbi Yao and several PhD
candidates , Chun Liu, Xiachong Yu, Hui Hua and Gusheng Xu,
also contributed to the book preparation. The work described in
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this book was supported by grants from China National Natural
Science Foundation (Project No. 49670165) and Research Grants
Council of the Hong Kong SAR (Project No. HKP65/95E).
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