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Spatial Vector Data Compression Method Based on Integer Wavelet Transform
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Abstract: The curve vector data are characterized by small differences between coordinate values of adjacent points. So in this
paper, differences between the coordinate values are converted to the integer offset and then the offset is used as the substitute
for coordinates of vector data. The integer offset sequence is processed by integer wavelet transform and then lossless entropy
coding is used to compress the wavelet coefficients. Compressing the China’s digital geographic map data of SHP files by the
presented method generates a compression ratio higher than 11. Experimental results show that, for the vector data lossless
compression, the presented compression method can achieve a higher compression ratio than other similar methods.
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Fig. 1 Douglas-Peucker demonstration

Peucker,1973; 85 5% 2, 1995; Kolesnikov and Aki-
mov,2007).
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Table 1 Transforming float of vector data into integer
B 5 JIR % T B AR AR AL FRE RS R i Fs i e fl
' X At Y Aebg X AkFr Y AR X AR Y AkfR

1 122. 0950 52.0337 0 0 0 0
2 122.0751 52.0388 —0.0199 0.005 1 —199 51
3 122. 058 1 52.0383 —0.0170 —0. 0005 —170 —5
4 122.049 3 52.0370 —0.0088 —0.0013 —88 —13
5 122.045 8 52.0352 —0.0035 —0.0018 —35 —18
6 122. 0457 52.0327 —0.0001 —0.0025 —1 —25
7 122. 055 2 52.018 5 0. 009 5 —0.014 2 95 —142
8 122. 056 5 52.0107 0.001 3 —0.007 8 13 —78
9 122.058 1 52.002 8 0.0016 —0.0079 16 —79
10 122. 060 3 52.0000 0.002 2 —0.002 8 22 —28
11 122. 063 4 51.996 1 0.003 1 —0.0039 31 —39
12 122. 064 7 51.990 2 0.0013 —0.0059 13 —59
13 122. 063 0 51.986 3 —0.0017 —0.0039 —17 —39
14 122. 059 8 51.982 8 —0.003 2 —0.0035 —32 —35
15 122. 0531 51.9821 —0. 0067 —0. 0007 —67 —7
16 122. 048 3 51.9811 —0.004 8 —0.0010 —48 —10
17 122. 0417 51.980 3 —0.006 6 —0.000 8 —66 —8
18 122.034 3 51.978 4 —0.007 4 —0.0019 —74 —19
19 122. 028 6 51.9733 —0.0057 —0.0051 —57 —51
20 122. 024 4 51.966 4 —0.004 2 —0.0069 —42 —69
21 122. 0212 51.9591 —0.003 2 —0.007 3 —32 —73
22 122.0137 51.950 6 —0.007 5 —0.008 5 —75 —85
23 122.008 3 51.9459 —0. 0054 —0.004 7 —54 —47
24 122.003 3 51.943 1 —0.0050 —0.0028 —50 —28
25 121. 996 8 51.942 3 —0.0065 —0.000 8 —65 —8
26 121.993 8 51.942 2 —0.0030 —0.000 1 —30 —1
27 121.986 1 51.9372 —0.007 8 —0. 0050 —78 —50
28 121.9759 51.9307 —0.0102 —0.0065 —102 —65
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Table 2 Vector data compression results

SEIEORE RRBEE RN kD) RS EEE RN (kb)) 4

roa_4m, shp 583 54 10. 8
rai_dm, shp 753 67 11.2
boul_41. shp 1142 101 11.3
hydl_41. shp 1151 101 11. 4
hyd1_4p. shp 933 86 10.9
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