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Assessment of Laser-Dazzling Effects Based on Weighted Wavelet Transforms
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Abstract: Photoelectric imaging systems are widespread observation tools used to fulfill various functions such as
detection, recognition, and video-tracking. Laser countermeasures against imaging systems aim to saturate or damage
the full camera image. In order to evaluate the dazzling effects of the laser and avoid such a disturbance, evaluation of
laser-induced effects must be better understood. This paper propose a new algorithm composed of weighted wavelet
structural similarity (WWSSIM), based on wavelet transforms and HVS property. Four-level 2D wavelet decomposition is
performed for the original and disturbed images, respectively. Each image can be partitioned into one low-frequency
subband and a series of octave high-pass subbands. Different subbands are processed with different weighting
factors. Based on the results of the above, we can construct a modified WWSSIM. Comparison experiments show that
the prediction accuracy and consistency of the proposed metric are respectively 5.2% and 4.1% higher than the PSNR
index. The prediction accuracy and consistency of the proposed metric are respectively 2.9% and 2.6% higher than the
SSIM index. In terms of experiment results,the new algorithm shows good feasibility comparing with MSE,PSNR and
SSIM methods. WWSSIM is efficacious to reflect the laser dazzling effect.
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