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In this study, we proposed some objective image quality estimation methods for full-reference (FR-IQA) and no-
reference or blind image quality assessment (BIQA). First, we proposed a new combination technique for full-reference
image quality assessment (FRIQA) by utilizing three better-recognized image quality assessment (IQA) methods. For
selecting the IQA methods, we firstly pick up the most appropriate IQA index for image quality databases and then add
other two indices which have the most dissimilar features with the first index. Indeed, the combination of multiple IQA

measures naturally emerges because of the shortcomings of single IQA indices for different types of distortions.

Over the last several decades, IQA has been a topic of intense research in image processing field and it is the process
of determining the level of accuracy of digital images. Nowadays, huge amount of images are daily produced for
several purposes, for example, forecasting weather, finding diseases and monitoring criminals. For these reasons, it is
very importance to keep the quality of such images at an acceptable visual level at the end-users after the production
and transmission. Furthermore, accurate measurement of the image quality is an important step in many image-based
applications. To achieve this goal, effective IQA algorithms are necessary and have recently become a very hot research

topic.

Basically, there are two types of image quality assessment called subjective image quality assessment and objective
image quality assessment. Subjective image quality assessment is the most reliable way to evaluate the visual quality
of digital images perceived by the human observers. In practice, however, subjective image quality assessment is
time consuming and very expensive. Thus, it is often used to construct image quality datasets and provide the ground-
truth mean opinion scores (MOS) for evaluating objective quality measures. Objective image quality assessment

is automatically estimating the quality of images by algorithms instead of humans using MOS provided by human



observers and it is handier than the subjective IQA. To carry out this requirement, many researchers proposed various
not only single but also combination IQA methods in recent times. However, all existing single and combination IQA
methods still have some shortcomings to be able to get the highest performance for full-reference IQA. Therefore, we
consider a simple and robust combination method that is suitable for all image databases. In our combination, we firstly
pick up the most correlated IQA method for all types of distortions by applying the algorithm that is used to select the
most appropriate method for combination. After choosing the first combined IQA method, we choose the one which
has the biggest index ranking difference with the first one as the second combined IQA method, since it has the most
different characteristics comparing to the first chosen combined IQA method. Following the same way, we decide the
third one. After selecting the most appropriate methods, we combine the three methods by employing the weighting
factors, exponentaited coefficients and constant values. Then, we optimize these parameter values by using the Particle
Swarm Optimization (PSO). Experimental results verified that the proposed method gives the best performance
for various databases and outperforms other state-of-the-art not only traditional single methods but also previous

combination methods.

On the other hand, it is very difficult to get the information of reference images for image qualityestimation in reality.
This gives a motivation to consider BIQA methods which are able to measure the quality of distorted images without
referencing the original images. Therefore, many researchers develop numerous BIQA approaches using natural scene
statistics (NSS) based features. In most NSS based BIQA methods, features are extracted by the wavelet transform
and they are usually very slow due to the use of computationally expensive image transformations. Thus, more recent
techniques promote extracting features from the spatial domain, which leads to a significant reduction in computation
time. However, all existing BIQA methods have still restrictions to get the highest performance. To overcome the
restrictions, we consider constructing a very simple and robust end-to-end learning mechanism using convolutional
neural network (CNN). One of CNN’s advantages is that it can take raw images as input and incorporate feature learning
into the training process. Thus, in our work, we take distorted images labelled with MOS as inputs and output the related
score for each image. Experimental results demonstrated that our proposed method outperforms other state-of-the-art

ones.
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