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Fig 1 Inconsistency between two line segments

within a fuzzy tolerance
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Fig 2 Topological inconsistency between two poly-lines
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Fig 3 Computation of coordinates of the projected point
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Fig 4 Two inconsistent geographic lines and

the inconsistency handling
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Table1 Coordinates and accuracy of base point s in ARC#1 and ARCH2
ARCE PointNo X /m y /m o, /m o /m o, /m’
110 766232 57 2933428 62 20, 00 20, 00 0
111 766173 48 2933016 78 20. 00 20. 00 0
115 766174, 71 2931923 57 20. 00 20. 00 0
1 116 766291 43 2931718 65 20. 00 20. 00 0
118 766231 51 2931107, 12 20. 00 20. 00 0
120 767812 56 2930937, 27 20, 00 20, 00 0
122 767855 46 2932281 72 20. 00 20. 00 0
210 766238 42 2933430, 93 10 00 1000 0
211 766178 36 2933015 96 1000 1000 0
212 766186, 02 2932676 00 10 00 10 00 0
213 766186, 35 2932340, 91 10 00 10 00 0
214 766180, 48 2932103 01 1000 1000 0
2 217 766282 63 2931530, 97 1000 1000 0
218 766246, 00 2931116 43 1000 1000 0
219 767021 01 2931027, 25 1000 10 00 0
220 767804, 62 2930948 78 10 00 10 00 0
221 767846, 12 2931575 24 10 00 1000 0
222 767847, 28 2932281 16 1000 10 00 0
TESEBR W S B AN TRl &5 9 U B 2% A R RN COX ARCFL AT ARCHZ #4715 5% b 1

JZ i B R RS S

KM — S AL By

AL, FEAEDCRC RS TS . an i 4 CidAl A =8 (D)



%4

RS G ISP b FE i 2k R — ot Y Ab BE 347

O BB S A b e RSB 85 RAI T3k 2
Ciixd B A Ay DU L s % 73 51 12547 4 92 40 22 I A
FCOFT T 4 b PR 5 B a5 #2845 B HORS B2
LRIITR 3 CHONTAFEMRELERE XK

(i ARCE3 IR I I B e Hor 22 0 5 3L 1t 25 05
flife MOVE 77 & M BB &5 R 9 T 3k 4 Hoof
MOVE 75 i 72 45 2 BR Y B ARG 5 B A 14 A 6 6 B K
JE e BCR A O9 IE B B9 i L O B EE S BT A ALY

(DA ), (DO 3R AEMRIN &  KEBEKEERAMEE.

R 2 RAELLIER ARCHLIFI ARCIZAIR MM LR RIEE
Table2 Coordinates and accuracy of projected points in nomalizing ARC#1 and ARCH2

ARCH PointNo X /m y /m o, /m G, /m 6 /m
112 766173, 86 2932675 99 15 11 10. 01 0
113 766174 24 2932340, 90 14. 53 10. 00 0
114 766174 51 2932103 00 17. 04 10. 00 0
! 117 766273 13 2931531 90 15 15 10. 05 0
119 767020, 48 2931022 36 10. 60 14. 10 0
121 767832 93 2931575, 66 14. 16 10. 01 0
215 766211 35 2931930, 11 8 32 19. 73 0
: 216 766250, 42 2931711 33 8 27 19. 74 0
x3 BARLERFERSHWELTRRERE
Table3 Coordinates and accuracy of the new points generated in snapping
ARCH PointNo X /m y /m o, /m U}/m S /m2
310 766237 25 2933430 47 8 94 8 94 0
311 766177 38 2933016, 12 8 94 8 94 0
312 766182 46 2932676, 00 8 34 7. 07 0
313 766182 45 2932340, 91 8 24 7.07 0
314 766178 95 2932103 31 8 62 7.07 0
315 766205 94 2931926, 88 7. 68 14. 05 0
3 316 766256 41 2931714, 94 7. 64 14. 05 0
317 766279 75 2931531 16 8 35 8 98 0
318 766243 10 2931114, 57 8 94 8 94 0
319 767020, 76 2931025, 61 7. 27 8 16 0
320 767806, 21 2930946, 48 8 94 8 94 0
321 767841 73 2931575 38 8 17 8 16 0
322 767848 92 2932281 27 8 94 8 94 0
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Table 4 Accuracy of lengths of geographic lines
under different approaches
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Dealing with Inconsistency between D igital G eographic L ines from

M ultidata Sources in G IS

L1 2 1
DENG Min, LIUW enbao, FENG Xue-zhi
(L Deparment of Utban & Resources Sciences Nanjing University Nanjing 210093, China;
2 College of Geolnfomation and Science Shandong University of Science and Technology Tai an Shandong 271019, China)

Abstract Data quality in spatial databases has been widely recognized as one of the most critical issues in GIS  Iis key
dimension is assessing data suitability including data accuracy precision. uncertainty compatibility consistency

completeness availability and tineliness recorded in the data lineage Over decades data quality has attracted much
attention in the GIS community and various aspects of data quality have been investigated However research on
topological consistency remains very weak though it is cmcial for GIS spatial analysis This paper proposes a new
technique on handling topological consistencies as well as tracing error propagation First inconsistencies of digital
geographic lines are categorized into two groups with or without equal numbers of veriexes Then a standard fomalizing
approach has been introduced to make numbers of vertexes matched in the two poly-lines so that the generalized algorithm
of node snapping can be used to remove the inconsistencies between the wo poly-lines Third the equations of estinating
the coordinates of the projected points and their errors in the process of standard fomalization have been derived The
fomulae of calculating the length. together with its accuracy of new generated poly-lines have also been obtained

Finally simple exanples are provided to demonstrate how to mplement the proposed technique into practice

Key words geographic line matching inconsistency; error assesanent



