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_ Z{ERMS | 0.2379 04335 0.2227 0.1223 : 0.3654 0.2492 0.3391 . 0.6051 0.2700
5 iy 0.4050 : 0.3198 :  -0.0852 0.3010 : 0.1239 -0.1771 -0.4525 : 1.7214 2.1739

Z{ERMS | 0.4687 | 0.5686 i  0.2491 0.3631 : 0.4085 0.2569 0.4574 & 1.7227 2.1739
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CSG Model-image Fitting Using

Genetic Algorithms

Chih-Chiao Lin'  Yi-Hsing Tseng’

ABSTRACT

The previously proposed Least-squares Model-image Fitting (LSMIF) algorithm for
Model-based building extraction (MBBE) is an iterative solution using Newton’s method, which
needs good initial approximations of the unknown parameters. This thesis, therefore, tailored a
Genetic Algorithms (GA) to be a new model-image fitting method for MBBE, which does not need
good approximations. We focus on the design of fitness function and the assessment of fitting results.
In the approach, the initial population is generated randomly in the predefined parameter domain.
Consequently, this population of primitives are transformed to object coordinate system with pose
and shape parameters and projected to photo coordinate system with the known exterior orientation
parameters, We propose a fitness function, which take the number of edge pixels in the buffer, the
length of projected edge line into consideration as well as the sum of the perpendicular distances
from the edge pixels to the projected edge lines. After a series of reproduction, crossover, and
mutation operators, the solution is found by keeping the evolved model with highest fitness value in
each generation. Our experiments show that GA can correctly and globally find the near-optimal

solution.

Key Words : Model-based Building Extraction, Constructive Solid Geometry, Model-image

Fitting, Genetic Algorithms.
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