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2.1 DEM
DEM n
DEM DEM
DEM
1 DEM
Table 1 The sampling rates and the efficient highest frequencys of the generalized DEMs
/m 2.5 3.0 5.0 10.0 15.0 20.0 25.0 30.0 50.0
400.0 333.3 200.0 100.0 66.7 50.0 40.0 33.3 20.0
DEMI for 108.7 95.3 61.0 29.0 21.3 17.0 12.7 10.3 6.0
n 3.7 3.5 3.3 3.4 3.1 2.9 3.2 3.2 3.3
DEM2 for 124.0 98.7 62.7 34.0 22.0 17.3 13.3 10.7 6.7
n 3.2 3.1 3.2 2.9 3.0 2.9 3.0 3.1 3.0
1 n (n
) 2 DEM
2.2 DEM
17( a) DEM1 DEM 100m;
(b) DEM2 DEM 80m. 1
(¢) 2.5m DEM DEM
1 : DEM DEM.
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or between a generalized DEM and its original DEM
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2 DEM DEM
Table 2 Total lengths of contours extracted from original DEM and its generalized DEMs
DEM1 DEM2
=10m =20m =10m =20m
/m /% /m 1% /m 1% /m /%

2.5m" 520456.9  100.00  259761.3  100.00 575944.3  100.00  288609.6  100.00
3m” 502510.6 96.55 251064.4 96. 65 554022.2 96.19 277972.3 96.31
Sm 481979.3 92.61 240860. 4 92.72 534554.1 92.81 267281.6 92.61
15m 393214.0 75.55 195785.3 75.37 454419.8 78.90 226521.2 78.49
20m 365654.6 70.26 181252.1 69.78 430786.3 74.80 215061.5 74.52
30m 293797.5 56.45 147484.2 56.78 357200.2 62.02 178057.3 61.69

DEM
3 DEM

3 DEM DEM
Table 3 Total lengths of rivers extracted from original DEM and its generalized DEMs
DEM1 DEM2
=1250m’ =2500m’ =1250m’ =2500m’
/m /% /m /% /m /% /m /%

2.5m 151367. 1 100.00  100185.9  100.00 147276.7  100.00  100938.6  100.00
3m 117686.9 71.75 81965.3 81.81 118486.4 80.45 79313.2 78.58
Sm 65199.3 43.07 47783.6 47.69 63527.2 43.13 43837.5 43.43
15m 22189.4 14.66 17009. 3 16.98 21732.1 14.76 16337.6 16.19
20m 16760. 8 11.07 12070.2 12.05 16842.7 11.44 12903.9 12.78

30m 12470.9 8.24 8346.9 8.33 13450.5 9.13 8901.4 8.82
2. 3 DEM
2.4 DEM DEM
DEM( DEM)
) 4 DEM DEM )
DEM © DEM 1:5 .1:10 .1:25 ANUDEM
10m-.25m-.50m DEM.
2.4.1 21( a) DEMI1 (D 10m~25m
DEM DEM : 50m ;@
DEM DEM ) (b)

DEM2
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Table 4  Statistical indexs of interpolated DEMs and generalized DEMs
DEM1 DEM2
Min/m Max/m Mean/m Std Min/m Max/m Mean/m Std

2.5m 1155.5  1428.0
10m” 1160.5 1435.4
10m 1154.7  1427.9
25m 1156.2  1434.9
25m 1153.0  1421.4
50m 1161.9  1410.3
50m 1158.4  1405.1

1287.1 58.1
1292.6 58.0
1287.1 57.9
1290.2 58.5
1287.2 56.7
1287.0 51.2
1286.8 53.4

1055.8 1337.3 1189.7 55.4
1064.0 1336.0 1194.8 55.8
1055.8 1335.8 1189.7 55.2
1065. 1 1334.6 1193.4 54.6
1056.2 1325.8 1189.8 53.8
1078.8 1315.6 1188.7 52.9
1068.5 1310.5 1189.4 48.9

10m

DEM
DEM
DEM
2.4.3

2.4.1
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22
10m.25m
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DEM
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5 DEM DEM
Table 5 Total lengths of contours extracted from interpolated DEM and generalized DEMs
DEM1 DEM2
=10m =20m =10m =20m
/m /% /m /% /m /% /m /%
2.5m 520456.9  100.00  259761.3  100.00 575944.3  100.00  288609.6  100.00
10m 421802.7 81.04 218336.2 84.05 480073.0 83.35 241542.4 83.69
10m 432312.4 83.06 216394.8 83.31 490921.4 85.24 245860. 8 85.19
25m 337228.0 64.79 167701.4 64.56 404477.8 70.23 203874.0 70.64
25m 324242.7 62.30 162464.9 62.54 389932.5 67.70 194448.3 67.37
50m 159026. 4 30.56 84289.0 32.45 238973.1 41.49 118969. 6 41.22
50m 196823.6 37.82 96972.5 37.33 266054.0 46.19 132108.2 45.77
6 DEM DEM
Table 6 Total length of rivers extracted from interpolated DEM and generalized DEMs
DEM1 DEM2
=1250m’ =2500m” =1250m’ =2500m’
/m 1% /m 1% /m 1% /m %
2.5m 151367. 1 100.00  100185.9  100.00 147276.7 100.00  100938.6  100.00
10m 31150.2 20.58 24154.2 24.11 31934.5 21.68 24456.7 24.23
10m 30347.9 20.05 23371.6 23.33 30763.4 20.89 23352.5 23.14
25m 16283.9 10.76 11607.2 11.59 14629. 1 9.93 10626.9 10.53
25m 15910.7 10.51 11818.2 11.80 15120.5 10.27 11858.7 11.75
50m 6826.3 4.51 3967.7 3.96 6856.6 4.66 4106.9 4.07
50m 6433.4 4.25 3627.8 3.62 6012.9 4.08 3572.1 3.54
2.5 DEM DEM
”‘ DEM
DEM
1849
DEM
(4) m=n=500 x ye -500m 500m
A\B C
7
' 24 G,
DEM 2.5m DEM
Sm 10m 15m 20m.
“‘ (5) h, ; 24 G,
' Fig.24 Gauss synthesized surface G,
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—’Vlnz— y/n 2
z=A 1 - (x/m)> e /m U= _

B 0.2(x/m) - (x/m)* = (y/n)° e t¥/m*-Lrm? _ (4)

Cef( x/m+1) 2=(y/n) 2

RMSE =\/ijlz;"zl(hij-hj,.)z/(nx,n) (5)

7

Table 7 The parameters of the continuous surfaces used here

A B C /m /m /°
G, 3 10 1/3 20.4 3.36 <8
G, 150 500 24 737.5 131.2 >25
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Resolution-assignable DEM Generalization Based on
Rational-dilation Wavelet Transform

WANG Haijiang'  YANG Qinke’  WANG Chunmei'  GUO Weiling'
(1. Institute of Soil and Water Conservation Chinese Academy of Sciences and Ministry of Water Resources Yangling

712100 China; 2. College of Urban and Environmental Sciences Northwest University Xi’ an 710069 China)
Abstract

A DEM generalization method to obtain lower—sesolution DEM based on higher—<esolution
DEM was proposed by applying sampling theory and rational—dilation wavelet transform( RWT)
as scale impact researches require the DEM dataset possessing continuously changeable
resolutions and uniformly spatial location base. The relation between DEM resolution and
sampling theory was analyzed and a new way to obtain resolution-assignable DEM by reducing
the efficient max frequency in frequency-domain was presented. The freely and finely time—
frequency decomposition via RWT was studied and the energy-based threshold processing to the
decomposed parts was proposed. A generalization method to generate resolution-assignable DEM
was then obtained. The assigned resolution’ s validity the spatial location consistency and the
generalized effectiveness were proved and the generalized result’ s advantage over the
interpolated DEM from topographic map and the DEM from conventional methods were
analyzed via experiments. The result shows the method’ s effectiveness.

Keywords: DEM generalization; rational-dilation wavelet transform; resolution; energy; spectrum



