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The availability of new multispectral sensors capable of capturing high resolution images through low altitude flights using drones, provides access to large amounts of information of the Earth Surface at a much lower
cost than images captured by other devices. One of the most common tasks performed over those images, in particular, in river ecosystems, is the supervised classification in situations with a scarce number of samples. 
Domain Adaptation (DA) helps in the classification problem by allowing the classification of images using information from another different image captured by the same sensor over a different location. TCANet is a 
scheme for unsupervised DA that simulates the behavior of a convolutional network but for which the computation of the filter coefficients is performed directly through TCA, a kernel-based feature extraction technique 
specially designed for DA. The high computational cost of TCA together with the large size of the high resolution datasets makes the use of both parallelization  techniques and the application of spatial information 
extraction algorithms indispensable to solving the problem. In this paper, we propose an optimized superpixel-based DA technique for river ecosystem classification using high-resolution multispectral images.
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Speedup results and experimental setup
Initial version, segment version, and C++ segment version execution times in seconds for Oitavén River and Pavia datasets.
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Example of patch extraction for the Pavia dataset with 100 bands

· A new optimized version of the TCANet algorithm for DA applied to classification of multi and hyperspectral images is proposed.

· The optimized version focuses mainly on exploiting spatial information by using a superpixel based initial segmentation of the datasets that 

  greatly reduces the execution time by extracting patches centered on segments.

· The code has also been optimized by using BLAS and LAPACKE functions to improve the performance of matrix operations.

· Experiments were performed over images with different size and resolution. The highest speedups (182x) are obtained for the largest image 

  with a highest spatial resolution.


