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Abstract

The research investigates important features for image/video quality assessment and uses these features in the development of objective evaluation mode for video. We study the possibility to use side information for a reduced-reference objective video quality evaluation. Critical factors that can be considered here is the selection of the most important side information (features). In this work, we have developed a simple reduced-reference objective picture quality measurement for encoded images/video based on harmonics analysis of the spatial gradient computed from the picture/frame. We use a discriminative analysis of the local harmonic strength (LHS) to create gain and loss information that correspond to blocking/tiling distortion and blurring/smearing degradations, respectively. LHS is computed from the gradient of images, and its value represents a relative degree of the appearance of blockiness on images when it is related to energy gain within an image. Furthermore, comparison between local harmonic strength values from an original, distortion-free image and a degraded, processed, or compressed version of the image shows that the LHS can also be used to indicate other types of degradations, such as blurriness that relates with energy loss. The contribution of the work is manifold. First of all, we propose the use of a single tool to quantify different distortions. Another feature of our proposed method is the simplicity of its design without compromising its performance. By keeping the model simple, we hope that the method could be easily adopted for realtime video quality assessment model, which is more time consuming. We also have improved the harmonic analysis method such that it works not only for block-based DCT for which it was originally designed, but also expand its capability to include quality assessment for wavelet-based transform images. Therefore we have evaluated the performance of our quality meter with images encoded by the two standard codecs: JPEG (which is based on DCT) and JPEG 2000 (based on wavelet). A benchmark against VQEG Phase-I test datasets was also evaluated with promising performance. In addition, the proposed method in this work is also useful for quality assessment of pictures contaminated by various types of distortions, such as additive, multiplicative, and impulsive noise, as well as low pass filtered images. More importantly, our method outperforms the shortcomings of the traditional, widely used PSNR (peak signal-to-noise ratio) measure.
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