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Fig. 1 Classification of Uncertainties of Spatial

Objects and Its Causes
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Fig. 2 Relationships among Crisp Set, Rough Set, Fuzzy Set, Intuitionistic Fuzzy Set and Random Fuzzy Set
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Representation Methods of Spatial Objects with Uncertainty
and Their Application in GIS

CHENG Tao"* DENG Min® LI Zhilin*
(1 Department of Geomatic Engineering, University College London, Gower Street, WCI1E 6BT, London, United Kingdom)
(2 School of Geography and Urban Planning, Sun Yatsen University, 135 West Xingang Road, Guangzhou 510275, China)
(3 Department of Surveying and Geo-informatics, Central South University, Yuelushan, Changsha 410083, China)

(4 Department of Land Surveying and Geo-informatics, The Hong Kong Polytechnic University, Hung Hom, Kowloon, Hong Kong)

Abstract: This paper investigates the causes and origins of uncertainties in spatial objects and
their classifications. Then, several mathematical tools including fuzzy set theory, rough set
theory and cloud theory are presented to handle these uncertainties. Later on, the linkages
between these theories are further explored and a unified representation based upon the cloud
theory is proposed. A practical example of a river with different water levels is provided to
illustrate the usefulness of the methods proposed.
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Image Preprocessing Method Based on Edge Feature Matching for
Change Detection in Multi-temporal Remotely Sensed Imageries

YUAN Xiuxiao® SONG Yan'

(1 School of Remote Sensing and Information Engineering, Wuhan University, 129 Luoyu Road, Wuhan 430079, China)

Abstract: A novel image preprocessing method is proposed. The method is based on edge
feature matching and is designed for change detection to multi-temporal remotely sensed im-
ageries. It can make the image registration and relative radiometric correction at the same
time. The experiment results show that the preprocessed images have identical tonality and
high registration accuracy. These meet the requirement for multi-temporal imagery change
detection.

Key words: image change detection; feature-based matching; registration; radiometric cor-

rection; RANSAC
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