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Abstract: To further reduce the computational complexity of existing thresholding methods based on Renyi’s entropy,
in this paper, we propose a method for threshold selection based on 2-D Renyi-gray-entropy image threshold selection
and chaotic cuckoo search optimization. First, we derive the formula for a 1-D Renyi-gray-entropy threshold selection.
Then, we build a 2-D histogram based on the grayscale and gray-gradient and derive a formula for 2-D Renyi-gray-en-
tropy threshold selection based on this histogram. We use fast recursive algorithms to eliminate redundant computation
in the threshold-selection criterion function. Finally, to achieve image segmentation, we search for the optimal threshold
using the chaotic cuckoo search algorithm. The experimental results show that, compared with 2-D Arimoto-entropy
thresholding method, the 2-D Renyi-entropy thresholding method based on particle swarm optimization, the 2-D Tsallis-
gray-entropy thresholding method using chaotic particle swarm, and the 2-D Renyi-gray-entropy thresholding method
based on the cuckoo search, our proposed method can segment objects more accurately and has a higher running speed.
Keywords: image segmentation; threshold selection; cuckoo search algorithm; Renyi gray entropy; gray-gradient two-
dimensional histogram; chaotic optimization; Arimoto entropy; Tsallis gray entropy
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