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A Fractal Based Approach for Multi Level Abstraction of Three Dimensional Terrain

Park, Meejeong * Lee, Jeong-Jae’

College of Agricultural and Life Science, Seoul National University

"Department of Agricultural Engineering, Seoul Natonal University

ABSTRACT : Preservation of geometrical context of terrains in a digitized format is useful in handling and making modification
to the data. Digitization of three-dimensional terrain still proves a great challenge due to heavy load of context required to retain

details of topological and geometrical information. Methods of simplification, restoration and multi-level terrain generation are
often employed to transform the original data into a compressed digital format. However, reduction of the stored data size comes
at an expense of loss of details in the original data set. This article reports on an alternative scheme for simplification and
restoration of terrain data. The algorithm utilizes the fact that the terrain formation and patterns can be predicted and modeled
through the fractal algorithm. This method was used to generate multi-level terrain model based on NGIS digital maps with

preserving geometrical context of terrains.
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3 1. Surface area according to resolution

level | step | resolution | surface area | log(surface area)
0 1 25 1.74E+07 7.24052284
1 2 50 1.63E+07 7.21322175
2 4 200 1.54E+07 7.18613390
3 8 400 1.48E+07 7.17016766
4 16 800 1.42E+07 7.15092281
5 32 1600 1.39E+07 7.14215469
6 64 3200 1.26E+07 7.10070655
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19 5. The fractal dimension using triangular prism sur-
face area method and irregular triangle method
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3 2. Data amount according to level of detail and accu-
racy of the simplified terrain

level level of detail total points Pr>t
0 171 4540
1 172 1472 0.528
2 1/4 447 0.371
3 1/8 128 0.066
4 1/16 35 <.001
S 1/32 1 <.001
6 1/64 5 <.001

1% 4. TINs of 1:25000 base map (a) 36707005, (b) 36707021, (c) 36707034, (d) 36707035
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for step = 1 to Max
resolution = r0 x power(2,step);
generate TIN{resolution);
compute surface area:

i

regression on log(surface area) vs log(step)

fractal dimension = 2 - slope of regression
!

decision level(i) for selecting the representative points of

the given terrain
{

for level = i to Max

subdivision algorithm{fractal dimension, TIN),

1% 6. Fractal terrain simulation algorithm
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13 7. Fractal terrain restoration process according to LOD
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219 8. terrain of 36707005 and simulated terrain

E 3. T-test results of the terrains through the restoration

process
level level of detail total points Pr>t
1 2 3032 0.066
2 4 14648 0.066
3 8 6112 0.066

E 4. T-test results of the simulated terrains using fractal
terrain simulation algorithm

level | level of detail | total points | t-statistic | Pr>t scale
0 1 7536 1:25000
1 2 10668 -1.498 | 0.1342 | 1:5000
2 4 421537 -1.498 | 0.1342
3 8 676529 -1.498 | 0.1342
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