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Filtering method for remote sensing image based

on quantum mechanics
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Abstract: In this paper, the method for optical remote sensing image in the quantum space was present.
The model of quantization remote sensing image was formulated, based on the theory of quantum
mechanics. The image was firstly transformed into different scale information by shift invariant wavelet.
Secondly, the image was transformed to the quantum superposition state form. The further step leaded to
the information being decomposed into different quantum bit (Qubit) planes. And the information was
optimized by norm on every Qubit plane, following the quantum computational theorem. Finally, the
remote sensing image was reassembled in the procedure of reconstruction. The experimental result shows
that evaluation index of the restored image is improved, which means that processed image has better
quality than conventional filtering methods.
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End of algorithm
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Fig.1 Block diagram of quantum filtering method
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Fig.3 Decomposition of shift invariant wavelet
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Fig.4 Projections on the Qubits for —75°direction decomposition of shift invariant wavelet
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Fig.5 Quantum filtering after decomposition of shift invariant

wavelet
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Fig.6 Comparison between result of quantum filtering and

conventional median filtering
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Tab.1 Evaluation index of image quality

Index
Filtering . Calcula
method Mean  Vari- SNR Cont:.rast Entropy tion
value ance ratio R

time/s
Conventional

median 148.81 31.36 4.74  22.65 6.98 7.08
filtering
Quantum

median 176.17 28.14 6.26  19.58 7.32 5.07
filtering

The pro.posed 176.07 25.40 6.92 22.74 7.41 9.34
filtering
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