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Table 1 Variance and covariance of coordinates of characteristic points

(em”)
1 It I} v

aiﬁ 61 Gi, i o aiﬁ i 62*,, cﬁ,’ oy
1 1. 000 1.000 1.236 1.192 —0.114 1.236 1.192 1.236 1.192 —0.114
2 1.000 1.000 1.236 1.192 —0.114 1.230 1.179 1.230 1.179 —0.110
3 1.000 1.000 1.236 1.192 —0.114 1.226 1.196 1.226 1.196 —0.116
4 1.000 1.000 1.236 1.192 —0.114 1.222 1.184 1.222 1.184 —0.120
5 1.000 1.000 1.236 1.192 —0.114 1.226 1.196 1.226 1.196 —0.116
6 1.000 1.000 1.236 1.192 —0.114 1.242 1.192 1.242 1.192 —0.124
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Table 2 Parameters of error ellipses of interpolated points
1 | | v

' A/em  B/em $/()| A/em  B/em /()| A/em B/em /(") | A/em BJ/em ?/()
1 0 0.980 0.980 0 1.356 1.232  —39.55| 1.200 1.177 0 1.130 1.027  —39.55
2 0.5 0.703 0.703 0 0.973 0.884 —39.56| 0.859 0.844 0 0.810 0.736  —39.30
3 1.2 0.773 0.773 0 1.070 0.972  —39.46| 0.944 0.927 0 0.889 0.810 —39.49
4 2.5 0.625 0.625 0 0.881 0.785 —34.62| 0.762 0.759 0 0.736 0.658 —43.97
5 3.7 0.745 0.745 0 1.172 0.917  —28.60| 0.984 0.924 0 0.986 0.772 37.98
6 4.6 0.574 0.574 0 1.352 0.634 —27.01| 1.077 0. 820 0 1.499 0.593 33.20
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Table 3 Variance of line length/ em’

1 I
[
2 2
e o
1 0 1.358 1.524
2 0.20 1.641 3.017
3 0.36 1.705 3.044
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Modeling Positional Errors of Geographical Lines in Vector GIS

1,2 .1 2,3
LIU Wenbao ""; DENG Min ; XIA Zongquo™
(1. Department of Geosciences, Shandong University of Science and Technology, Taian 271019, Chinas 2. Department of Earth & Geographic Sciences »
University of Massachusetts a Boston, Boston, MA 02125, USA; 3. Wuhan Technical University of Swweying and Mapping, Wuhan 430070, China)

Abstract: To analyze positional accuracy of geographical lines in GIS, this paper begins with a discussion on the repre-
sentation and positional errors of linear features- We make a clear distinction between digjtal lines in spatial databases
and continuous lines in the natural world. Using algorithms for generating continuous curves from digital lines in GIS, we
develop several error band models for continuous curves and derive numerical relationships for estimating errors of line
length- Examples are provided to show the visualization of error bands of geographical curves and the use of error equa-
tions of line length-

Key words: geographical line; positional error; visualization



