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Abstract

Geographers and cartographers have been interested in the geometric simplification of linear features since
the early 1900s. As time went by and data creation rose, it became much more significant. Most of the
algorithms described by different researchers work on the basis of the threshold limit and have no special
control on the amount of geometric simplification. Thus, in this study, a technique was proposed for
determining the percentage or number of reductions in the beginning points of the linear features without using
trial and error. This methodology was used to the Douglas-Poker (DP) and Visvalingam-Whyatt (VW)
algorithms to identify the optimal nodes for an arbitrary quantity (n), and the results were assessed using three
distinct datasets. It demonstrated that, while cadastering agricultural land, each of the suggested algorithms
can accurately choose 80% of the spots chosen by an expert surveyor, with a 98.68% accuracy rate in
computing the area and a 95 cm error rate in determining the location.

The results of checking the quality of simplification by the proposed algorithms based on DP and VW,
according to three different indicators, show that the average error by sliver polygons, the average curvature
similarity percentage, and the angle sharpness similarity percentage for 10%, 30%, 50%, 70%, and 90%
simplification on the fourteen recorded trajectories, was 0.50, 72.30, and 71.85 for the DP-based algorithm
and 0.45, 70.34, and 69.84 for the VW-based approach.

It has also been demonstrated that, even after optimizing the threshold value of DP and VW algorithms using
the genetic optimization algorithm, their relative error in selecting the best points for a given number, as an
average for 14 collected trajectories, is 38.212% and 40.228% higher than the ones proposed by the research
in the same processing time.
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