A Hybrid Model for Retinopathy of Prematurity Stage Ill Disease
Diagnosis
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* Retinopathy of Prematurity (ROP) is an eye disease which affects newborn
babies born after thirty-two weeks and or with a weight of less than 1.5kg S o ,

(Palmer et al., 2021)
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» Images used for training, testing and validation were randomly selected at a ratio of
ROP PERCENTAGE training=0.80, Testing =0.10, Validation =0.10 as shown in Table 1.
AR 41.70% Table 1. ROP dataset for model training and testing.
34.10% / Disease  Training  Testing  Validation
24.30% Stage Dataset Dataset Dataset
17 60 e N Stage 2 1232 154 154
reere TS Stage 3 1464 183 183
F.30%6 B
0O
Results
> ~ » We customized the VGG19 and the S-Net models and compared their results with our
model.
R O P St ag eS > Our model had the highest disease classification accuracy as shown in Table 2
: _ Table 2. Model Comparison
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Model ~ Accuracy  Specificity Sensitivity Precision  AUC

— Hybrid  928%  946%  978%  97.3% 0.8
o~ model %

VGG  912%  975%  977%  908% 0.9

SNET  862%  895%  956%  934% 089

Conclusions

» This work accurately managed to diagnose the symptoms of ROP stage 2 and 3 however
the following challenges were encountered

» Device inconsistency and low-quality images

» Model training Images, there Is need for more images

» Imbalanced data, we had to seek more images from a hospital in Kenya
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» Kaggle database 40 images with ROP stage 11, 30 images with ROP stage | ‘ 0 L)g le

» Private owned database of the eye Hospital in Kenya, we extracted 1500 images of ROP Eatiowsitio
Il and 1800 images ROP stage IlI. B
> A CNN containing 5 pretrained convolutional layers was built into blocks of five, with Contacts

one pooling layer, three fully connected layer and a run of 20 epochs. Adam optimizer Elizabeth Ndunge Mutua. (PhD)
was used to manage the model weights .
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