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Checking Topological Integrity of Geographic Data Based on Fragile Watermarking

SUI Li-li  WANG Chuan-jian
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Abstract Topological relation is the basis of spatial relationships, which is widely used in spatial query and spatial rea-
soning,. In this paper,a fragile watermarking method was proposed to verify the topological integrity of geographic data.
The watermark is generated from the disjoint distance between the objects. Then the objects are zoomed in or out ac-
cording to the modified disjoint distance rate based on the watermark to embed the watermark, In watermarking detec-
tion, the topological integrity of geographic data is determined by the result of matching the regenerated watermark with

the extracted watermark. Experimental results demonstrate that it is effective to verify topological integrity of geo-
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graphic data by the method,
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Input: the original dataset F= {F1,F2,++,Fn}
Output; the watermarked dataset F'= { Fy’,Fz',++,Fn'}
1. for each polygon Fi in F
2. dist(Fi,Fi+1)
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3. if dist == 0 then i++
4, Di<—compute_measurement_distance(Fi,Fi+1)
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11. endfor
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Input . the suspicious dataset F'= { Fy',F2’,*»,Fn’}

Output; INTEGRITY or NO_INTEGRITY

1. for each polygon Fi’ in F’

2. dist(Fi',Fly1)
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3. if dist === 0 then i++

4, Di<=compute_measurement_distance(F;’,Fl+1)
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5. if Dy== 0 then i++

6. wi~Integer(Di) mod 2 // & WA B AL

7. w;' +quantization( LSB(D:) )
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8, if wi== w;  then right++
9. i++
10, endfor
11. if right == k return INTEGRITY //k ¥ E K & K &
12. else return NO_INTEGRITY
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