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Scale Parameter Estimation Based on the Spatial and Spectral Statistics in High Spatial
Resolution Image Segmentation
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Abstract: Object-Based Image Analysis (OBIA) is becoming an important technology for the information extraction from high
spatial resolution images. Multi- scale image segmentation is a key and fundamental procedure of OBIA, however, the scale
selection within the multi-scale image segmentation is always difficult to achieve for the high-performance OBIA. This paper firstly
generalizes the commonly used segmentation scale parameters into three aspects: the spatial parameter (the spatial distance between
classes), the attribute parameter (the attribute distance or spectral difference between classes) and the merging threshold (the area or
pixel number of the minimum useful object). Next, this paper proposes a spatial and spectral statistics- based scale parameter
estimation method for OBIA. The main concept of this proposed method is to use the average local variogram (without considering
the anisotropism of spatial distribution) or the semivariogram (considering the anisotropism of spatial distribution) to pre-estimate
the optimal spatial parameter. Next, the selection of the optimal attribute parameter and the selection of the merging threshold are
achieved based on the local variance histogram and the simple geometric computation, respectively. Taking the mean- shift
segmentation as an example, this study uses Ikonos, Quickbird and aerial panchromatic images as the experimental data to verify
the validity of the proposed scale parameter estimation method. Experiments based on the quantitative multi-scale segmentation
evaluation could testify the validity of this method. This pre-estimation based scale parameter selection method is practically helpful
and efficient in OBIA. The idea of this method can be further extended to be integrated into other segmentation algorithms and be
adaptive to other sensor data.
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