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This research concerns with the knowledge—based remote
sensing image classification in order to improve the accuracy of
Janduse/cover classification in the typical areas of the lower reaches
of Yangtze River. At first, the research analyzes and describs the
detailed characteristics of landuse/cover types in the testareas based
on the principles of interpretation. Then it elabrates in depth on the
knowledge—based remote sensing image classification from several
aspects, including the concept of knowledge, the attainment of
knowledge, the establishment of the knowledge base and the
deduction based on the knowledge base. The emphasis is made on how
to use the decision tree to obtain the rules of classification. After that,
three methods are investigated to perform landuse/cover classification
in two testareas. These methods are knowledge—based classification,
logic channel classification and supervised classification. At last,
results of accuracy assessments on the three classification methods are
compared, and the rules of knowledge—based classification are
analyzed. Based on these analyses, the feasibility of application of the
knowledge—based classification method is recognized.

Currently the landuse/cover change (LUCC) research is the core

of global change research, and the attainment of landuse/cover data
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is the primary foundation work. In recent years, rapid development
of remote sensing technology has become an effective way of
landuse/cover investigation. However, the classification methods of
remote sensing images are far behind the development of the sensors.
In order to satisfy the requirements of obtaining thematic information
rapidly and correctly from the magnitude remote sensing data, the
realization of automatization and high precision quantification of
image interpretation is an essential requirement for the development
and application of remote sensing.

Due to the complexity of landuse/cover in the typical areas of
the lower reaches of Yangtze River, the limitation of image
resolution and the disturbance of other factors in the imaging
process, the phenomena of ‘same objects with different spectrum
and different objects with similar spectrum’ is serious. It’s very
difficult to obtain the satisfactory effect by supervised or
unsupervised automatic classification methods based on spectral
characteristics. While the knowledge—based classification is not only
helpful in synthesizing the spectrum and structure characteristics of
images, but also in integrating the geographical principles and
expert’s experience of the distribution of the objects on the earth,
which provides an effective solution to integrate multi—resource data
to accomplish the complex landuse/cover classification. However,
knowledge attainment is a bottleneck of the wide application of
knowledge—based image classification method. Currently the way to
attain the knowledge is mostly finished manually by knowledge
engineers and interpreters. The interpreters generalize the principles

of the spectral characteristics, the distribution and the change of the
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typical samples and their experiences and professional knowledge.
The knowledge engineers extract the knowledge by talking with the
interpreters, and transform them to the specific forms that the
computer can deal with. This mechanical approach is not only of low
efficiency, time consuming, but also much more subjective. It
decreases the intelligence and objectivity of knowledge—based image
classification in some extent and impedes its wide application. In the
1990s, the forthcoming technique, Spatial Data Mining and
Knowledge Discovery (SDMKD )breaks a new path for attaining the
knowledge. It can discover the spatial geometry characteristics, the
principle of the spatial distribution, spatial associated rules, distinct
rules and spatial evolvement rules from the spatial data.

Based on this background, this research takes two typical low
hill and upland areas of the lower reaches of Yangze River as
testareas: Shaoxing city in Zhejiang province and Jiangning county
which is near Nanjing city in Jiangsu province.The knowledge—based
landuse/cover classification by middle—scale images, TM and
SPOT - X1 is discussed. The main research contents and conclusions
include the following:

1.The features of all types of objects on the images are analyzed
through field investigation and image interpretation. And these
associated characteristics of all types of objects are analyzed and
expressed. The spectral response characteristics of image are analyzed
by the statistics of typical samples of all types of objects. The textural
characteristics are analyzed based on the grey co—occurrence matrix.
The proper parameters are selected by statistics of typical samples of

all types of objects. The spatial geometry characteristics are analyzed,



V A Fooirdind i8R LA R / Bl LA

choosing four measures like area, perimeter, the shape index and
compactness to express the water’s geometry characteristics. The
principles of distribution of all types of objects in the testareas are
discussed, choosing geographical coordinate, DEM, slope and aspect
as measures. The latter investigations suggest that assisted by the
textural characteristics and the principles of the distribution of all
types of objects can improve the accuracy of landuse/cover classification
in the low hill and upland area of lower reaches of Yangtze River. On
the one hand, the textural characteristics can enhance the information
of man—made constructions such as residential areas and roads that
have obvious spatial geometry structures. On the other hand, they
can enhance the difference between shadow and other objects at
mountain undulate area. The topographical factors mainly increase
the difference of those landuse/cover types with obvious spatial
distribution principles, such as paddy, woodland and garden, etc.
The spatial geometry characteristics can be used to subclassify
the water effectively, which suggests that the knowledge—based
classification method can not only improve the accuracy, but also
increase the level.

2.To describe the knowledge-based remote sensing image
classification method and apply it to the landuse/cover classification
in two testareas. The definition of the concept of knowledge, the
knowledge attainment by decision tree, the establishment of the
knowledge base and the deduction based on it are discussed.
Emphasis is made on the method of using decision tree grew by
Classification And Regression Tree (CART) to obtain the rules of
classification. The CART has following advantages: It has no
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assumption requirements of statistical distribution of input data,
they can either be independence or correlation, either be continuous
or discrete. It can deal with the non-linear relationship between
eigenvector and target variable. It can dispose multi—-dimension data
effectively. It contains the missing data and mistakes. It can clearly
judge the importance of variables for classification. The structure is
clear and easy to be understood which can be transformed to rules.
This research sets up many rules from decision tree grew by CART,
and gets the satisfactory results of landuse/cover classification in two
testareas. So it is feasible to attain the classification rules by this
method, which will be an effect tool to solve the bottleneck problem
of wide application of knowledge—based landuse/cover classification.

3.To analyze and evaluate the knowledge—based classification
from the accuracy assessments and comparisons of classification by
three methods and the analysis of the classification rules. The logic
channel classification and super\}ised classification are also
performed on the landuse/cover classification in two testareas. The
accuracy assessments and comparisons of the three classification
methods are analyzed separately based on the confusion matrix. The
results suggest that although the situation of landuse/cover is complex
in two testareas and shortage of concrete validates at the same time,
there are some errors of the accuracy assessment, the accuracy of the
knowledge—based classification method is higher than the supervised
classification and logic channel classification because it synthesizes
the characteristics of spectral response, textural characteristics and
the principles of spatial distribution. And as for the Jiangning

testarea, it is more complex with the finer and more fragmental
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parcels, so the accuracy is improved obviously. Furthermore, it can
be learnt from the analysis of the rules that the classification rules are
reasonable, which react the fact of the testareas. This also suggests
that it is effective to set up the rules base on the decision tree grew by
CART.

4.The knowledge—based classification method can effectively
synthesize all kinds of assistant information to improve the accuracy.
But the quality of assistant data and the match precision between the
data also may affect the accuracy. So we must pay attention to the
assistant data selection and the rigorous match between the different
data in the practical application.

As the above mentioned, this research mainly puts forward a
new method of knowledge—based automatic classification based on
the multi—resource data in the typical testareas of the lower reaches of
Yangtze River where the parcels are fragmental, and the types of
landuse/cover are complex. It can provide a good guidance for
landuse/cover classification by middle—scale remote sensing images

in other areas.
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