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1. Automatic Disease Diagnosis from Fundus Photography.

2. Data Augmentation (DA). Standard Data Augmentation Method; Data Disrupting Method; Data
Mixing Method; Data Augmentation Method Based on Reinforcement Learning; Fusion-Based Image
Augmentation Method.

FEBZHF AT R BH R

The in-depth analysis of the discussed image DA techniques based on fusion has taken = Pathologic
myopia (PM) images as the research object and convincingly displayed their wide variety of applications.
DA strategy based on multimodal fusion (DAMF) has the advantage of effectively improving the
accuracy of model training, and the optimal enhanced set of different datasets can be matched through this
strategy. By analyzing the image DA method proposed in this paper, DAMF proves to be better and more
effective than other methods. The experiment results have shown that DA still has an optimal complexity in
the combination of DAMF. Otherwise, too much complexity may destroy the original features. DAMF can
effectively find the best combination of DA, which retains the input images' characteristics and provides
better contrast through 12 contrast combinations. It has also been observed that DAMF can train the model
to satisfactory results without using transfer learning or other methods. Arguably, DAMF can be used as an
effective DA method during the training of CNNs in fundus image processing.

TasLe 1: 12 DAMFs.

No. Training set name DA method Quantity

1 PALM-Training800-overturning Original dataset + random flip (4 directions: up, down, left, and right) 800

2 PALM-Training800-noise Original dataset + Gaussian white noise 800

3 PALM-Training800-color Original dataset + randomly L’h..\ngfng colors (brightness, contrast, 800

saturation)
4 PALM-Training800-cropping Original dataset + random cropping 800
5 PALM-Training800-deforming Original dataset + random scaling, ‘atrelchmg (s\rctchcd into a square by 800
the length or width of the images)

6 PALM-Training800-dimming Original dataset + change clarity 800

- PALM-Training 1600-overturning-noise- Randomly stack method 3 or 4 (serial number) on the basis of PALM- 1600
! color Training800-overturning

s PALM-Trainingl600 g-cropping- ly stack method 5 or 6 (serial number) on the basis of PALM- |
deforming Training800-overturning

: ; stack method 7 (se . . PALM-

) m) 9 PALM-Trainingl600-overturning dimming Randomly stack method 7 (serial number) on the basis of PALM 1600

Training800-overturning
PALM-Training3200-overturning-noise-  Randomly superimpose method 5 or 6 or 7 (serial number) on the basis of
10 . . . o y 3200
color-cropping-deforming-dimming PALM-Training800-overturning-naise-color
L Original dataset + random cropping with 0-50 pixels around, 50%
11 PALM-Ti 800-imgaug] ! 800
TainingsH0-imgaug probability horizontal flip, Gaussian blur (sigma=0 to 3.0)
12 PALM-Training1600-overturning-di PALM-Traini erturning-dimming dataset + multiple mixed 1600
6

imgaug2

random overlay
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