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Introduction

Purpose
To study effectiveness of a Deep Learning model
based asa to the

reading function of the Diabetic Retinopathy fundus
images.

Fic 1: a Normal eye

FiG 2: an eye with
Diabetic Retinopathy

Material & Methods

A dataset of 100 fundus images of both normal and
Diabetic Retinopathy {from MESSIDOR dataset™ )
have been used to see how well the model performed
in a binary classification scenario in comparison to a
Retina Specialist, a General O ist and the
readings provided by the MESSIDOR Group.

Fig 1 shows an example of the fundus image of a
‘normal’ eye.

Fig 2 shows an example of the fundus image of an eye
with Diabetic Retinopathy.

Results

Results: Overall, among the three Groups (the MES-
SIDOR Group, the Retina Specialist and the General
Ophthalmologist) and the Model showed highly compa-
rable results (Table 1).

The Analysis comparison between the Model and the
MESSIDOR Group (Group A), the Model and Retina
Specialist (Group B) and the Model and General
Ophthalmologist (Group C) are:

= Accuracy was 91% for Group A, 92% for Group B , 86%

for Group C

* Precision was 92.75% for Group A, 95.65% for Group B,

and 85.5% for Group C (Fig 3 and Table 2)
« Sensitivity was 94% for Group A, 92.9% for Group B,
93.6% for Groups C; Specificity was 84.3% for Group A,

89.6% for Group B, 72.9%for Group C (Fig 4 and Table 3)

= Kappa coefficients were 0.79 for Group A, 0.80 for
Group B and 0.69 for Group C. It was 0.69 between the
Retina Specialist and the MESSIDOR Group and 0.62
between the General Ophthalmologist and the
MESSIDOR Group (Fig 5 and Table 4)
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Table 1: Overall Comparison Analysis
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Table 3: Sensitivity and Specificity Comparison
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Table 4: kappa Coefficient
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Figure 3 Accuracy and Precision
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Figure 4 Sensitivity and Specificity

Fig 5: kappa Coefficient

Conclusion

In this pilot study of ours, the ‘Deep Learning Model’ based computer
solution, developed by Artificial Learning Systems (ARTELUS), did
identify Diabetic Retinopathy from fundus images well in comparison
to the ‘experts’ {the Retina Sp the General O i

and the MESSIDOR Group). This study showed comparably high rates
of agreement with the MESSIDOR Group and the Retina Specialist. The
Accuracy and Precision match well with our Retina Specialist and the
MESSIDOR Group. The Specificity and Sensitivity were also closely
comparable with the Retinal Specialist and the MESSIDOR Group.

Performance of the ‘model’ needs to be further explored and may be
used as a part of an automated solution to identify Diabetic

i ina ing context. D of such a solution
and making it available as a standalone service (in the Cloud) or
having it embedded in the Fundus Cameras will be of tremendous
value and i quil if due to diab across the
Planet.
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