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Abstract
The research work investigates the objective picture quality measurement for MPEG-2 coded video. In MPEG-2 coding, high frequency DCT coefficients are often discarded, causing the decoded picture to suffer from blurring. Losing even more DCT coefficients will eventually result in blocking artefacts in the decoded pictures. Two classes of objective image quality models, namely the perceptual model and blockiness detector, have been developed in this research for measuring these impairments. The perceptual model simulates the properties of the human visual system. Consisting of only the essential components, it has been proven adequate in general measurement of impairments. The blockiness detector is specially designed to detect blocking artefacts, and a novel technique has been proposed in this thesis. By measuring the strength of the harmonics generated by the blocking artefacts, the degree of blockiness in the pictures can be estimated. The issue of misinterpreting the contextual details in the pictures as the blocking artefacts is also addressed, and two solutions have been proposed. The first solution involves cancellation of the edge information present in both the reference and the impaired pictures, such that only the edges due to the blockiness is preserved for measurement. In the second solution, the harmonics due to the blockiness can be distinguished from the harmonics due to the contextual details, because the former has a fixed phase, whereas the latter has a random one, thus can be identified and excluded from the measurement. Requiring no reference pictures, the second solution is very attractive for applications where availability of the reference pictures is impractical. This thesis also looks into the effect of motion on the visibility of distortions in the pictures. By establishing a relationship between the motion and the visibility of impairments, a motion masking function has been determined. The idea of combining different image quality models has been evaluated in this research. Combination of models allows a wider range of picture quality coverage, and the flexibility of adding new models for new type of distortions. There is evident that with careful design this approach can be beneficial. This thesis also addresses the problem of assessing the picture quality of long sequences. A cognitive emulator mimicking the human behaviours when continuously assessing the picture quality has been proposed. Experimental results have proven the effectiveness of this emulator in transforming the raw data from the image quality models into a signal closely resembling the SSCQE ratings.
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