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Abstract: To address the issue that most existing interactive image segmentation methods suffer from limited segmenta-
tion performance due to their susceptibility to noise interference and non-convex structure impacts in the original feature
space, an adaptive kernel learning-based interactive image segmentation algorithm was proposed. Firstly, an energy func-
tion was constructed by integrating spatial distance information from user annotations on the results of SLIC superpixel
segmentation with the pixel neighborhood topological relationships. Then, a kernel mapping mechanism was introduced
to embed raw data into a high-dimensional feature space, enhancing linear separability. Subsequently, leveraging the
smoothness and positive definiteness properties of RBF kernel functions, an optimized objective function was designed.
Kernel parameter o was dynamically adjusted through iterative optimization strategies. Finally, systematic experiments
were conducted on BSDS500 and MSRC datasets using standard evaluation metrics, including intersection over union,
variation of information, boundary display error, and rand index. Experimental results demonstrate that the proposed al-
gorithm overperforms existing approaches across all evaluation metrics, achieving outstanding performance, and it vali-
dates the effectiveness and universality of the algorithm in handling complex scenarios.
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