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Introduction

e Venous ulcers (VU) are typically shallow, irregularly
shaped, and have defined borders [1].

e Diabetic foot ulcers (DFUs) are a result of damage done to
both the large and small arterial vessels in the lower
extremity [2].

o Small vessel damage hinders adequate perfusion to the
nerves of the foot, which leads to peripheral neuropathy.

o Diabetic patients who have peripheral neuropathy are
not aware of the minor traumas that occur to their feet
— These repeated traumas lead to ulceration [2].

e You Only Look Once version 8 (YOLOvS8) is the 8th
iteration of a real-time object detection and image
segmentation model created by Ultralytics [3].

Objective

e The objective of this pilot study is to assess the efficacy of
YOLOvVS in differentiating a VU from DEFU.

Methods

DFU and VU image collection
from Tissue Analytics

DFU image diversification
using online database [4,5,6]

l

Annotate images using Computer 122 images of DFU and 122

Vision Annotation Tool (CVAT) VU images collected
Import dependencies including Train and validate model
Ultralytics, OpenCV and — with YOLOv8 for 120 epochs
Matplotlib
Save results and use new
Interpret Results — set of images to test
accuracy of trained model
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Figure 1: YOLOv8 Architecture. Visualization made by Github user
RangeKing [7]
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Figure 2: Confusion matrix

Confidence

DFU VU
Median 0.720 0.540
Mean 0.699 0.524
Std. Deviation 0.118 0.133
Minimum 0.410 0.270
Maximum 0.830 0.660

Table 1: Accuracy measurements between
DFU and VU for 10 test images
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Figure 4: Accuracy difference between DFU
and VU for 10 test images
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Figure 3: Results of training session

Future Studies

The study can be repeated with different, more complex wounds.

Increased image dataset in order to increase accuracy of model.

Compare the YOLOv8 model with other machine learning algorithms.

Deploy model on android app and test in real-time on real patients.

Limitations

A small dataset of only 244 images was used for training the model.

A small dataset of only 10 images were used to test the model.

Images and classifications were not as complex.

Conclusions

YOLOvVS8 is an extremely versatile image detection, identification and
segmentation tool, and this study shows its efficacy in detecting between DFU

and VU wounds with

commendable accuracy (~90%).

o Using more images to train the model will increase accuracy.
The mean confidence of detecting DFU (0.70) and VU (0.524) is also

remarkable.
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