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Multi—scale polygon entities matched pairs’ similarity
measuring based on fractal dimension
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Abstract: Multi — scale spatial data linkage updating technology has become an important
way to improve the data instantaneity. In order to solve the problem of the quality evalua-
tion of the target matching result and focus on the polygon elements, a similarity measure
method based on fractal dimension for map dataset is proposed. Fractal dimension— based
multi—scale polygon elements similarity measure method uses the fractal dimension to de-
scribe the geometric features of the polygon elements., and combines its spatial position,
size and distribution mode to quantify the similarity between multi—scale polygon elements
with the same name. This method not only takes into account the local structure of the pol-

ygon elements, but also takes into account the global distribution of the polygon elements.
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It also has the characteristics of rotation, translation and scaling. We test the experimental
data by comparing the data of the residents in a certain place and compare it with the shape
description method of tightness. The experimental results show that this method has a good
practical effect in the aspect similarity measure, which provides an effective method to eval-
uate the matching results of the target on multi—scale.
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Sima,. (A, .B,) = Table 1 Pseudo—code for fractal dimension algorithm
1 Area(A,) — Area(B,) 2
max| Area(A,),Area(B,)]| ° Input: the point collection of element and the largest side of
1.4 grid (cellmax).
Output: the fractal dimension.
1 input the point collection of element (y);
' ’ 2 shift operation, movesy min to the coordinate origin.
° A SiAd 3 resampling so that the total number of points equals cellmax+1.
Tig(A) :m o (3 4 scaley.
5 calculate the number of iterations.
:SCA) A ;L (A) 6 for e—1.t
A o 7 caleulate the size of each grid.
A B 8 calculate the number of divisions (n).
9 forj=1:n
Simrp, (A,B) = 10 caleulate the number of grids occupied by each curve.
| Tig(A) — Tig(B) | o 11 accumulate the number of grids covering each curve,
max[ Tig(A). Tig(B)] * 12 endfor
13 record the number under each e.
14 end for
’ 15 remove r more than 2 and less than 1 wild— point data.
° N 16  get the fractal dimension by a slope of the fitted curve obtained.
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Fig. 1 Example of features fractal dimension
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Fig. 2 Resident features
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Fig. 3 Obtain convex hull
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Table 2 Similarity measurement of matched pairs of objects %
Simpos Simare Simpy. Simrig Simpeg Simaye Simpgye Simig
A1,.B 92.1 94.6 98.2 98.6 Az ,Ban 99.5 98.3 99.0 99.1
As,.B; 87.3 96.1 98.3 99.3 As B 99.6 99.4 99.8 98.7
As,B;s 93.3 97.6 99.9 98.4 Azs.Bas 93.4 98.8 97.8 96.3
Ay.By 92.8 98.8 99.1 93.9 Az By 94.1 92.3 98.1 87.8
As.B; 99.0 95.8 99.9 97.7 Ass s Bas 89.5 99.9 98.8 99.9
A .Bs 90.5 99.5 95.9 97.4 A+ Bag 88.2 99.7 99.5 93.2
A7.B; 96.6 99.9 99.9 99.9 Ay yBar 96.5 99.2 94.9 96.4
Ag,Bg 93.8 99.2 99.2 97.7 Azg s Boag 92.9 98.2 99.0 97.1
Ag,By 86.3 97.9 98.8 95.8 Azg By 99.5 98.9 99.9 99.6
Ao+Bo 90.6 97.9 98.9 98.7 Aso.Bso 88.5 98.7 93.2 92.7
A .Bu 99.5 97.3 99.8 98.3 A .By 97.1 96.9 96.3 93.3
A2.B12 95.4 98.5 98.4 98.5 As2.Bss 99.5 97.5 99.9 98.3
Ai3.B1s 99.7 98.4 99.0 99.1 Ass.Bss 95.0 96.7 99.0 99.6
A sBu 98.5 96.0 98.6 97.3 Az, By 97.4 97.6 93.4 92.8
A1s.B1s 83.9 95.1 94.7 98.5 Ass.Bss 97.7 95.8 97.5 92.8
A Bis 89.7 98.2 99.7 99.1 Ase B 95.9 97.9 95.5 95.4
A7 .Bir 94.3 82.7 99.8 76.1 As7.Bag 92.8 96.7 98.0 99.1
Ais.Bis 99.8 99.5 96.5 99.6 Ass.Bss 89.8 99.1 98.5 91.9
AvgsBig 90.7 98.8 99.9 98.8 As9.Bsy 91.8 90.2 99.3 95.2
Ao sBao 99.5 98.2 99.9 99.1 AosBuio 93.9 93.5 98.5 97.4
3 :D 1:1
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Table 3 Statistics of the experimental results
/%
1:1 99.8 83.9 94.2 99.9 94.6 97.9 99.9 93.2 98.2 99.9 91.9 97.2 35
N:1 95.4 94.1 94.6 98.5 82.7 91.2 99.8 98.1 98.8 98.5 76.1 87.5 3
N:M 93.9 91.8 92.4 93.5 90.2 91.6 99.3 98.5 98.9 97.4 95.2 96.3 2
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