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Abstract

NURBS (Non-Uniform Rational B-Splines) have strong adaptability in expressing complex shapes.
High-precision curve fitting can effectively improve their application effects in various fields. Aim-
ing at the NURBS curve approximation fitting, combined with the HO (Hippopotamus Optimization)
algorithm, a weight optimization algorithm for NURBS curve approximation fitting is proposed. Firstly,
the weights are introduced into the HO algorithm as population members; then, the fitting objective
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function is established based on the positional relationship between the control points and the fit-
ting curve; finally, through the iterative mechanism in the HO algorithm, the best individual member,
thatis, the best weight, is found, and the NURBS curve fitting is performed again with the best weight.
Experimental data show that optimizing the weights in the NURBS curve approximation fitting pro-
cess through the HO algorithm effectively improves the curve fitting accuracy.
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Figure 1. Local modification of curve shape by changing weights
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Figure 2. The optimization of the fitting of two types of graphs using HO and PSO respectively
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Figure 3. Magnified view of the local area of the five-pointed star shape after optimization by the HO algorithm
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