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of a pixel is estimated with respect to the neighboring pixel’s frame of
discernment within a context window, it is likely that nonspecificity
score would reflect the affect of class boundary. In a boundary region,
the total number of focal elements is greater than the inner region of
a class.  However, the cardinality of each focal element is not large
enough. Therefore, in a boundary region the nonspecificity is low.
Similar reasoning can be extended in the measures of discord. The discord
function in the area shows a skewed distribution with a mean and standard
deviation of 0.193 and 0.26 respectively. The total uncertainty is
measured as the sum of discord and nonspecificity (Figure 1), which

shows the same range as the nonspecificity and discord, i.e., [0, X2log ]

or (0, 2.32190).

CONCLUSIONS
The uncertainty involved in the implicit stochastic effect of neighbor-
hood evidences is formalized in a modified probability measure. Uncer-
tainty measures established here incorporates estimation of randomness
as well as conflicts in evidential claims of spatial as well as non-spatial
evidences. The numerical uncertainty measures are primarily derived
from the decision component of rough set equivalence classes, which are
characterized by the attribute structure of the neighborhood context of
spatial order. A key advantage of this model is that the model exploits

the spatial coincidence or co-location association in the model induc-
tion process without introducing any subjective bias in the uncertainty
measurement. The limitation of probabilistic measures are overcome by
integrating rough set and Dempster-Shafer model in spatial prediction
providing a means for improving classification schemes.

REFERENCES
Goodchild, M.F, and  Buttenfield, B.P and Wood, J., (1995), Introduc-

tion to Visualizing Data Validity. In H.M. Hearnshaw and D.J.
Unwin (eds) Visualization in GIS. New York: Wiley, 1995.

Dempster,  A. P., (1967 ) Upper and lower probabilities induced by a
multi-valued mapping. Annals of Mathematical Statistics,
38:325-339.

Pawlak, Z. (1982). Rough sets. Internat. J. Comput. Inform. Sci.,
11:341–356.Griffith, D.A. (1987), Spatial Autocorrelation: A
primer. Association of American Geographers, Resource Publi-
cations in Geography.

Klir, G. J and Folger, T.A,  (1988) Fuzzy Sets , Uncertainty and
Information, Prentice-Hall, Inc., pp. 246-254,.

Lingras, P. J., & Wong, K. M. (1990). Two Perspectives of the
Dempster-Shafer Theory of Belief Functions. International
Journal of Man-machine Studies, 33, 467-487.

Moran, P.A.P. (1950), Notes on continuous stochastic phenomena.
Biometrika, 37:17

Mowrer, H. T. and Congalton, R.G (2000). Quantifying Spatial Uncer-
tainty in Natural Resources: Theory and Applications for GIS
and Remote Sensing. editors Ann Arbor Press, 2000.

Shafer, G., (1976) . A Mathematical Theory of Evidence. Princeton
University Press, New Jersey.

Sikder, I., (2003), Uncertainty Management in Empirical Knowledge
Discovery and Classification in Spatial Databases, Doctoral
Dissertation. University of Maryland, Baltimore.

Smithson, M..(1989). Ignorance and Uncertainty: Emerging Para-
digms. Springer Verlag, New York.

Skowron, A. and  Grzymal³a-Busse, J. (1994).  From rough set theory
to evidence theory, in Advances in the Dempster-Shafer theory
of evidence, John Wiley & Sons, Inc., New York.

Yao, Y. Y., & Lingras, P. J. (1998). Interpretations of belief functions
in the theory of rough sets. Information Sciences: an Interna-
tional Journal, 104(1-2), 81-106.

Fig. 1. Spatial Distribution of Nonspecificity  

Figure 1. Spatial Distribution of Nonspecificity



 

 

0 more pages are available in the full version of this document, which may be

purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/proceeding-paper/evidential-characterization-uncertainty-

location-based/32870

Related Content

Accident Causation Factor Analysis of Traffic Accidents using Rough Relational Analysis
Caner Erdenand Numan Çelebi (2016). International Journal of Rough Sets and Data Analysis (pp. 60-71).

www.irma-international.org/article/accident-causation-factor-analysis-of-traffic-accidents-using-rough-relational-

analysis/156479

The Effects of Sampling Methods on Machine Learning Models for Predicting Long-term Length

of Stay: A Case Study of Rhode Island Hospitals
Son Nguyen, Alicia T. Lamere, Alan Olinskyand John Quinn (2019). International Journal of Rough Sets

and Data Analysis (pp. 32-48).

www.irma-international.org/article/the-effects-of-sampling-methods-on-machine-learning-models-for-predicting-long-

term-length-of-stay/251900

Research on Removing Image Noise and Distortion in Machine Dial Recognition
Xiaoyuan Wang, Hongfei Wang, Jianping Wang, Maoyu Zhaoand Hui Chen (2024). International Journal of

Information Technologies and Systems Approach (pp. 1-20).

www.irma-international.org/article/research-on-removing-image-noise-and-distortion-in-machine-dial-recognition/343047

Utilizing the Technology-Organization-Environment Framework to Examine the Adoption

Decision in a Healthcare Context
Colleen Carraher Wolvertonand Patricia A. Lanier (2019). Handbook of Research on the Evolution of IT

and the Rise of E-Society (pp. 401-423).

www.irma-international.org/chapter/utilizing-the-technology-organization-environment-framework-to-examine-the-

adoption-decision-in-a-healthcare-context/211625

Exploring Business Process Innovation towards Intelligent Supply Chains
Jie Gongand Charles Møller (2015). Encyclopedia of Information Science and Technology, Third Edition

(pp. 5037-5045).

www.irma-international.org/chapter/exploring-business-process-innovation-towards-intelligent-supply-chains/112952

http://www.igi-global.com/proceeding-paper/evidential-characterization-uncertainty-location-based/32870
http://www.igi-global.com/proceeding-paper/evidential-characterization-uncertainty-location-based/32870
http://www.irma-international.org/article/accident-causation-factor-analysis-of-traffic-accidents-using-rough-relational-analysis/156479
http://www.irma-international.org/article/accident-causation-factor-analysis-of-traffic-accidents-using-rough-relational-analysis/156479
http://www.irma-international.org/article/the-effects-of-sampling-methods-on-machine-learning-models-for-predicting-long-term-length-of-stay/251900
http://www.irma-international.org/article/the-effects-of-sampling-methods-on-machine-learning-models-for-predicting-long-term-length-of-stay/251900
http://www.irma-international.org/article/research-on-removing-image-noise-and-distortion-in-machine-dial-recognition/343047
http://www.irma-international.org/chapter/utilizing-the-technology-organization-environment-framework-to-examine-the-adoption-decision-in-a-healthcare-context/211625
http://www.irma-international.org/chapter/utilizing-the-technology-organization-environment-framework-to-examine-the-adoption-decision-in-a-healthcare-context/211625
http://www.irma-international.org/chapter/exploring-business-process-innovation-towards-intelligent-supply-chains/112952

