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Thermodynamic analysis of the optical imaging process
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Fig.1 Geometric image tested and its segmentation effect
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Fig.4 Relation between various gray levels and

their maximum entropy in image system
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Fig.5 Relation between various gray levels and

their average total entropy
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Image segmentation based on distribution of entropy

difference
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Fig.6 Relation between various gray values and

the distribution of their entropy difference
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Experimental analysis and conclusion
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Optical imaging gray levels Boltzmann entropy pedigree
analysis and image segmentation

CAO Jiannong' FANG Yong’
1 College of Earth Science and Resources,Chang’an University, Xi’an 710054
2 Xi’an Research Institute of Surveying and Mapping,Xi’an 710054

Abstract This paper debates upon pedigree correlation of the microstate number, entropy and constant in Boltz-
mann equation with the corresponding optical imaging gray levels, applies principle of thermodynamics to microcos-
mic analysis of optical imaging process , brings forward some concepts of Boltzmann entropy pedigree , reality and ide-
ality images,etc. ,and believes that reality image gray levels are in equilibrium state ,but ideality image is constitu-
ted of non-equilibrium gray levels. The transform from equilibrium to non-equilibrium states is a non-spontaneous
process , needing to be given an exterior action. So it makes use of entropy difference distribution between the equi-
librium and non-equilibrium states to realize the image segmentation. The experiments and analysis show that the es-
sentials of image segmentation are approach to ideality image from reality image by means of the exterior action.

Key words gray levels;optical imaging; Boltzmann entropy pedigree ; image segmentation ; decomposable Markov

network





