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Fig.1 Framework of case-based formalization and inference method of application-matching knowledge on DTA
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Tab.1 Corresponding relation between the composition

of DTA application-matching knowledge and case-based
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Tab.2 Case representation for DTA application-matching knowledge
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Fig.2 Case distribution and formalized instance
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Fig.3 Comparison between the river network and the

reasoning result of the WA_01 case
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Tab.4 Similarity values from cross validation of case ME_03

ROMRE  ABRNIE R ﬁﬁgﬁﬁ?m AR %E%%iiﬂ v R %giﬁ
AR 07 1 0.65 0.98 0.98 0.75 0.65 2.16
ME 05 1 0.62 0.94 0.97 0.94 0.62 0.84
AR _07A 0.62 0.65 0.98 0.98 0.71 0.62 2.16
ME 07 1 0.61 0.83 0.96 0.92 0.61 0.78
ME 09 1 0.61 0.89 0.94 0.84 0.61 0.72
ME_09A 0.62 0.60 0.93 0.96 0.90 0.60 0.72
ME 04 1 0.55 0.92 0.95 0.95 0.55 0.79
AR 05 1 0.98 0.84 0.91 0.54 0.54 1.02
AR 08 1 0.48 0.79 0.95 0.80 0.48 7.96
AR _08A 0.62 0.48 0.80 0.95 0.85 0.48 7.96
ME 06 1 0.46 0.94 0.96 0.81 0.46 0.81
ME 01 1 0.45 0.9 0.97 0.89 0.45 1.22
WA _02 1 0.66 0.79 0.82 0.35 0.35 0.74
WA 01 1 0.32 0.82 0.69 0.80 0.32 1.62
AR 06 1 0.28 0.88 0.89 0.56 0.28 17.42
AR 03A 0.62 0.28 0.66 0.98 0.41 0.28 0.08
AR 03 1 0.28 0.66 0.98 0.44 0.28 0.08
WA 03 1 0.19 0.94 0.82 0.31 0.19 0.26
ME 02 1 0.17 0.88 0.95 0.79 0.17 0.28
ME 08 1 0.17 0.96 0.95 0.79 0.17 0.75
AR 01 1 0.17 0.88 0.87 0.45 0.17 0.11
WA 05A 0.62 0.71 0.92 0.41 0.16 0.16 0.61
WA_05 1 0.71 0.90 0.43 0.16 0.16 0.61
AR 02 1 0.08 0.76 0.99 0.39 0.08 0.06
WA_06 1 0.08 0.91 0.56 0.22 0.08 0.08
WA_06A 0.62 0.08 0.91 0.55 0.22 0.08 0.08
AR _02A 0.62 0.08 0.76 0.99 0.38 0.08 0.06
WA_04 1 0.55 0.70 0.02 0.35 0.02 1.26
AR _04A 0.62 0 0.80 0.90 0.79 0 0.03
AR 04 1 0 0.82 0.90 0.85 0 0.03
WA_04A 0.62 0.55 0.70 0 0.34 0 1.26
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Case—based formalization and inference method of application—matching
knowledge on digital terrain analysis
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Abstract: Application of digital terrain analysis (DTA) relies heavily on the DTA-domain knowledge on the
match between the chosen algorithm (and its parameter-settings) and the application context (such as target task,
terrain condition of the study area, and DEM resolution)—the so-called application-matching knowledge. This
type of knowledge has a direct impact on the quality of DTA modelling when users of DTA, especially non-
expert users, do not have sufficient amount of such knowledge to support their DTA applications. Existing DTA-
assisted tools often cannot use application- matching knowledge because this type of knowledge has not been
formalized in DTA to be available for inference in these tools. This is mainly because this type of DTA
knowledge is currently inaccurate and non-systematic, and often exists in documents for specific case studies, or
as personal knowledge of domain experts. This situation makes the DTA modelling process difficult for users,
especially for non- expert users. Case- based reasoning method that originated from artificial intelligence is
appropriate for formalization and inference of non- systematic knowledge. In this article, we propose a case-
based formalization and inference method for the application-matching knowledge in DTA. The specific design
of the proposed case-based method can be divided into two parts: formalization of the application- matching
knowledge, and inference method. The case of this knowledge consists of a series of indices to formalize the
DTA application-matching knowledge and the corresponding similarity calculation methods for inference based
on the case. To evaluate the performance of the proposed method, we implemented it in a software prototype of
DTA modelling environment and then applied it to a DTA application of river network extraction. In the
experiment we prepared 32 cases of river network extraction in the USA. The results of cross validation
preliminarily show that the proposed case- based method is suitable for using the application- matching
knowledge in DTA. It reduced the modelling burden greatly for users.

Key words: Digital Terrain Analysis (DTA); modelling knowledge; case; river network extraction



