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Abstract: The methodology presented in this paper aims to detect pathological regions affected by one
or more of the three clinically defined types of Diabetic Macular Edema (DME). Using representative
samples extracted from Optical Coherence Tomography (OCT) images, three representative classifiers
are trained to analyze new input images and create an intuitive visualization of the detection results.
The trained models provided a satisfactory performance for all three defined types of DME, and
the visual feedback can effectively assists clinical experts in the diagnosis of this representative and
extended disease.
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1. Introduction

In ophthalmology, Optical Coherence Tomography (OCT) imaging devices provide a non-invasive
way to obtain the cross-sectional representation of the tissues that compose the retina. This imaging
modality is used in many medical diagnostic procedures to identify a broad range of eye fundus-related
diseases, both eye-specific and systemic to the body.

Diabetic Macular Edema (DME) is considered one of the main ocular pathologies related to the
vision loss. It consists of abnormal fluid regions located in the macular area. Based on the OCT imaging
modality, three types of structural patterns were clinically established for this pathology: Diffuse
Retinal Thickening (DRT), Cystoid Macular Edema (CME) and Serous Retinal Detachment (SRD).
Currently, the diagnostic process is carried out manually by clinical experts in a complex and tedious
process that is conditioned by subjective factors. Thus, a methodology that automatically performs the
analysis of OCT images is of great interest in the ophthalmological field.

2. Methodology

The developed system automatically identifies and characterizes the three associated pathological
types of DME, generating color maps that facilitate the visual inspection of the specialist [1]. To achieve
this, the system firstly identifies the layers of the retina that make up the boundaries of the region of
interest. Within this region, representative samples were extracted and, after being selected the most
relevant features by means of a feature selection strategy, used to train specific models for each type of
DME [2]. Finally, the models are used to create intuitive color maps [3] representing the three DME
types, thus facilitating the clinical work.
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3. Results

The proposed system was validated using 96 OCT images that were labeled by an expert. With this
ground truth, we have selected representative samples to create the training and test sets for each
pathological type. In total, we extracted 1.811 representative samples. The CME dataset contains
968 samples, the DRT dataset 559 samples and the SRD dataset 284 samples; all of them including both
pathological and healthy patterns.

The feature selection process resulted in the most relevant being Gabor filters, Histogram of Oriented
Gradients and Local Binary Patterns. Regarding the trained models, the Linear Discriminant Classifier
reached the best test accuracy of 90.49% with the CME dataset. On the other hand, the k Nearest
Neighbors with k = 5 was the chosen model for the DRT dataset with an 93.23% of test accuracy. Finally,
the Parzen classifier is the model that achieved the best accuracy for the SRD dataset with an 88.87% of
test accuracy. Using these models, we can generate a color map for each of the different pathological
detections and effectively assists clinical experts with a merged intuitive visualization (Figure 1).

Figure 1. The three individual DME detections and the final merged pathological map. (A) CME in
red. (B) DRT in green. (D) SRD in blue. (D) Global color map.
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