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Abstract

Abstract

In order to construct a complete quality evaluation system for underwater
communication, it is practically significant to describe and evaluate the properties of
underwater image distortion precisely. Based on plenty of precedent work on
analyzing and summarizing categories of underwater image distortion, underwater
image distortion models have been built, and the definition and forecasting methods

of degraded image’s perceived quality (PQoS) have been proposed in this paper.
Cardinal researches are as follows:

1. The categories and causes of distortion of underwater image in the process of
acquiring, transmission have been studied. Emphases lie in impacts of water
absorption, scattering and devices on underwater optical imaging. Necessities of

image compression and correspondent distortions have also been discussed.

2. A simulation of underwater image distortion has been made based on template
model and Jaffe-McGlamery model, successfully realizing the emulation of
illumination, water absorption, scattering, Gaussian blur, defocus blur, motion

blur as well as chromatic degradation.

3. A simulation system of underwater image communication base on Gilbert model
has been developed, and applied in simulation of the transmitting uncompressed
and compressed images experimentally. In addition, the compressed images were

protected in the system particularly.

4. IPSNR and SSIM were introduced as evaluation standards for image perceived
quality, while IAM was utilized as an intrinsic factor to discriminate image
contents. Then forecasting methods of perceived quality of uncompressed and
compressed images were proposed, and relevant experiments results proved

validity and practicability of these methods.



Abstract

This paper made a detailed analysis and technical research on simulation of
underwater image distortion as well as issues on evaluating image perceived quality.
Quality forecasting methods based on Matlab platform were developed. The research

results were proved to be theoretically instructional and had a application promise.

Key words: Image Distortion, Underwater Imaging, Jaffe Model, Gilbert Model,

PQoS, Image Quality Forecasting
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