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Abstract: Level-Set method is a good way to do metamorphosis. Narrowband and sparse-field algorithms
improve its performance. Results of narrowband morphing are smoother when the sparse-field algorithm is faster.
Sparse-field algorithm is mended to fit Euclidean distance model and the narrowband algorithm is used to make up
the error of the sparse-field morphing. Topological relationship replaces distance band to define layer sets, and a
single side active set is proposed to improve efficiency and robustness. To make up the error of the sparse-field
algorithm, which causes obvious alias at the last half stage, two remedy methods are proposed. Averaging and
translation method is simpler and more efficient. Narrowband evolution and back method is better for reserving the
sharp shape.
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*The number under every picture is the step of the evolution. The evolution was ended at step 249
when the max jp became stable which was a little different from the theoretical flow.

Fig.1 The morphing process from apple to cup
1

Tablel Comparison of evolving statistics

1
Statistic Distance value Distance sign (double sides) Distance sign (single sides)

Evolution steps 251 262 248

Lo voxel number 34 074 38 046 18 430

L, voxel number 18 099 17 351 16 698

L_; Voxel Number 19 862 19 802 19 044

Lo update time (ms) 80 926 87 726 56 180

L_4,L update time (ms) 45 565 52 815 35911

Total timeratio 1.374 1.526 1

*Voxel number is the average number of voxels at all steps.
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