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Case Study
Color Filtering in Images

Overview

This case study investigates the application of image processing techniques to identify and
analyze areas affected by Geographic Atrophy (GA) in Optical Coherence Tomography
(OCT) images of the retina. The focus is on detecting regions that exhibit red color
characteristics, which indicate areas of significant damage or pathology. The objective was
to develop a method for accurately identifying these affected regions, visualizing their
contours, and quantifying the extent of damage for further clinical assessment.

Problem Statement

The primary challenge addressed in this project was to identify the areas of high affectation,
specifically the red color range, in OCT images of the retina. Accurately detecting these
areas is crucial for assessing the severity of GA and guiding potential treatment options.

Project Goals

The key goals of the project included:

1. Color-Based Region Detection: Accurately identifying regions in the OCT images that
fall within predefined red color ranges, indicative of pathological changes due to GA.

2. Contour and Edge Analysis: Detecting and visualizing the contours of the affected
regions to understand their spatial distribution and shape characteristics.

3. Quantitative Measurement: Calculating the number of pixels representing the
affected areas, allowing for a quantitative assessment of the severity of GA across
different images.

4. Automation of Image Processing: Creating a streamlined and automated process for
handling multiple OCT images, saving results in a structured format for easy access
and analysis.

Methodology

1. Color Filtering and Detection

The project utilized color filtering techniques to isolate specific shades of red within the OCT
images. By transforming the images into the HSV color space, the analysis was simplified,
enabling precise detection of the red regions that indicate pathological changes. This
method aimed to minimize the impact of variations in lighting and image quality inherent in
OCT imaging.

2. Contour Detection

After identifying the red regions, the next step involved detecting the contours of these
areas. Contour detection plays a vital role in shape analysis, providing insights into the
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geometry and positioning of the affected regions. By outlining these boundaries, the
contours helped to visualize the extent of the damage caused by GA.

3. Edge Detection

To enhance the understanding of the detected regions, edge detection techniques were
applied. This process highlights sharp changes in intensity, focusing on the inner edges of
the red areas. The edge-detection step was essential for quantifying the number of boundary
pixels, providing a clear demarcation between the affected regions and the surrounding
healthy tissue.

4. Visualization and Analysis

Each processed image combined the original OCT image with the detected contours,
offering a visual representation of the affected areas. Additionally, edge-detected images
were generated to emphasize the inner boundaries of the red regions. These visualizations
were crucial for verifying the accuracy of the detection process and for clinical interpretation.

5. Quantitative Metrics

A significant outcome of this methodology was the calculation of the number of pixels
corresponding to the highly affected areas in each OCT image. This quantitative measure
facilitated comparisons across multiple images, allowing for an assessment of the severity of
GA. The pixel count could be correlated with clinical findings, contributing valuable data for
patient evaluation and treatment planning.

6. Automated Batch Processing

The workflow was designed to efficiently handle batches of OCT images. By automating the
processing and result storage, the system reduced the need for manual input, ensuring
consistent and timely analysis across large datasets. This automation was essential for
clinical settings, where quick assessments are often required.

Results

The project successfully met its objectives, yielding the following outcomes for each OCT
image:

1. Processed Images: OCT images with contours overlay on the original scans, clearly
delineating the affected areas.

2. Edge-Detected Images: Visuals that emphasized the inner boundaries of the red
regions, facilitating further analysis of the shapes and extents of the affected areas.

3. Numerical Data: A structured text file containing the number of pixels representing
the affected regions, allowing for quantitative analysis and comparisons across
different OCT images.

Conclusion
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This case study demonstrates the effectiveness of using color filtering, contour detection,
and edge detection techniques to identify and analyze highly affected areas in OCT images
of Geographic Atrophy. The automated processing workflow enabled efficient handling of
multiple images, providing both visual and quantitative outputs critical for clinical
assessment.

The methods developed in this project are versatile and can be adapted for various
applications in medical imaging, particularly in the analysis of retinal conditions. By providing
accurate identification and quantification of affected areas, these techniques can support
clinical decision-making and contribute to improved patient outcomes in the management of
GA.

Sample Images:
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