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Sample fundus image indicating different structures in a fundus image: (i) Optic disc,

(ii) Macula, and (jii) Blood vessels.

Advanced fundus image acquisition devices: (a) D-EYE, (b) Panoptic Ophthalmoscope.

Image Credits: D-EYE [HOSPEQ, 2020], and Panoptic Ophthalmoscope [EYEWIRE.News, 2020]
Distribution of the naturalness values of the examples of natural images

Distribution of the naturalness values of the examples of fundus images

Commonly occurred distortions in fundus images

Classification of fundus IQA algorithms

Sample fundus images; (a) Good Quality, (b) Poor Quality.

Normalized histogram of both fundus images

Pie chart summarising the analysis of the fundus IQA algorithms in the literature.
Examples of average quality fundus images: (a) Blur, (b) Dark, (c) Uneven Illumination,
and (d) Bright.

Samples of the fundus images from FIQuA dataset.

Samples of the fundus images taken from each category of FIQUA dataset.

Graph showing the range of Opinion Score values for all the six features for the three
classes of quality: (a) Good, (b) Fair, and (c) Poor. Here (+) indicates the outlier values.
Confusion Matrices for the each of the four classification results shown in Table 3.3.

Comparison Flow Chart of the state of the art fundus IQA methods and the proposed method.

Proposed Model. FC: Fully Connected Layer, FC1: 1024 x 1, FC2: 512 x 1, FC3: 120 x 1,
FC4: 24 x 1, FC5: 12 x 1, FC6: 480 x 1, FC7: 120 x 1, FC8: 24 x 1, FC9: 12 x 1, FC10: 6 x 1,
CR: Classification Result.

Feature-wise plot of the predicted scores versus actual opinion scores.

Confusion matrix of the prediction results obtained on FIQuA data-set from the proposed
fundus IQA model.

Sample images with different distortions from the Fair category of the FIQuUA data-set
that are correctly classified by the proposed model. Here (a) and (b) represent the
images distorted with Blur and Uneven lllumination distortion, respectively.

Fundus images from three categories of image quality: (a) Good, (b) Fair, and (c) Poor.
Samples of naturally distorted and corresponding synthetically distorted fundus images.
Here pair (a,f) represents MUI, (b,g) represents BUI, (c,h) represents bright, (d,i) dark,
and (e,j) haze.

Comparison Flow Chart of the state of the art fundus enhancement methods and the
proposed method.

Architecture of (a) residual block with single skip connection. Here, O; represents the
output obtained from the i’ layer, and (b) residual dense block (RDB) with 3 conv layers.
Foran i RDB block, X;_; and X; represent the input and output, and X; , represents the
n'" conv layer. X; rF represents the reduced feature map obtained after applying the
1 x 1 conv layer. Here, LFF: local feature fusion.
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Architecture of the proposed ensemble model built using the proposed RDC-UNet architecture
(shown in Fig. 5.5). Here, d indicates the depth of the feature map at each layer of the
network model.
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1 An image

m Horizontal dimension of image |

n Vertical dimension of image |

1(i, ) Pixel in | at location (i, j) withi € {1,2,..m} and j € {1,2,...n}
w(i, ) Local Mean in | for pixel I(i, j)
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