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3D Model Simplification Algorithm Based on Minimum Surface Area Error
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Abstract A new algorithm for 3D mesh simplification based on minimum surface area error was presented in this
paper. The algorithm simplifies 3D models by minimizing an error objective function. Firstly, the algorithm used the edge
traversal algorithm for calculating the minimum area of each edge. Then the vertex coordinates of those new points were
determined by finding the minimum surface area error. The results of our experiment show that our algorithm can not only
reflect the local surface geometry changes, but also keep the model in a relatively high fidelity. Experimental results for the

effectiveness of the algorithm were also presented.
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Fig. 1. The process of edge collapse
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Fig. 4. The effect of the simplified Eight model by using our method
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Fig. 5. The comparison results of the 90% simplified Seahorse model by using our method and the QEM algorithm
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Fig. 6. The comparison results of the 80% simplified Seahorse model by using our method and the QEM algorithm
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Table 1. A comparison between the retention rate of the surface area after simplifying the model of Seahorse from

using the QEM and our method
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Fig. 7. The comparison results of the RockerArm model
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Table 2. A comparison of the retention rate of the surface area after simplifying the RockerArm by using the

QEM algorithm and our method
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Table 3. A comparison of the Hausdorff distances after simplifying the model of Seahorse by using the QEM

algorithm and our method
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Table 4. A comparison of the running time of mesh simplification by using the QEM algorithm and our method
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