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In recent years, research in image quality assessment has been focused on the biological information
approach. This approach improves on the traditional questionnaire-based method, which suffers from
major flaws caused by the difference in response results and the difference in rating scales between subjects.
It has been argued that image quality assessment using biological information is less likely to suffer from
these issues. We focus our research on Facial Electromyography (fEMG) for biological information
extraction.

In previous research [1, 2, 3], it has been established that facial expressions contain more emotional essence
compared to the tone of voice or the content of spoken message. We used this premise to hypothesize a
significant relationship between facial muscle activity and image quality assessment and ultimately
improving Quality of Experience [4].

The long term scope of our research is to develop objective evaluation methods for automatically assessing
and improving Quality of Experience (QoE). In order to accomplish this goal, we need to identify the
relationship between the activity of facial muscles and perceived image degradation. This crucial
relationship is still completely unknown and that is why at this stage we are focusing on understanding and
guantifying this relationship by using subjective assessment methods.

The current stage of our research has been actively focused on determining the reaction of muscle
movements while a subject was observing image quality degradation. We physically measure facial muscle
activity using an electromyograph. At the same time, we asked subjects to assess image quality using
questionnaires in order to obtain subjective scores of image degradation. By comparing the results of the
electromyogram and voting by questionnaires, we can deduce a connection and assemble a MOS prediction
method, by using the regression analysis [5].



Stepwise regression analysis have been conducted on an individual basis for each subject from the point
of view of QoE. We do not need or attempt to average or deduct statistical models from our experiment,
but rather identify specific relations between facial muscle activity and the sensation of image quality
degradation [6].

We have also advanced the model a step further, by introducing a new set of variables - Image Entropy [7],
which focuses on the contents represented in the images, and the different features represented, compared
to the general look at all images as equal input sets. The results of the Multiple Regression Analysis using
the additional variables of Entropy and Aentropy have proven that image contents is also a crucial factor
in establishing a robust image quality prediction model. Some images contain obvious (for the human eye)
image degradations. However, compared with the human eye, it is very difficult to express these indications
in quantifiable measurements, unless we use content-dependent variables like Entropy. These are very
important factors, which have helped improve the accuracy of the prediction model.

The findings of this study can serve as a new paradigm in future research based on biological input for
Image Quality Assessment. It can be used as a base for a multitude of applications that will replace the
intrusive method of Electromyography with face detection and image processing or similar approach.
Doing so, will help improve Quality of Experience for the users, which is the ultimate goal of Image
Quality Assessment research.
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