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Abstract

Introduction: Diabetic foot is a serious chronic complication of diabetes that
can lead to ulcers and limb amputation if not diagnosed early. while non-
invasive techniques like thermography can prevent severe complications,
traditional methods often fail to identify subtle thermal changes. This study
developed an intelligent system for diabetic foot detection using thermographic
images and numerical features.

Method: The Plantar Thermogram Database, containing 167 samples, was
divided into training (116 samples), validation (25 samples), and test (26
samples) sets. A multimodal Siamese architecture based on EfficientNetB3
processed left and right foot thermograms simultaneously. Outputs were
combined using |[L-R| and LOR to model thermal asymmetry, then fused with
normalized tabular features. Implementation used TensorFlow and Keras, with
class weighting to address data imbalance.

Results: The model achieved 96.15% accuracy, 95% sensitivity, 100%
specificity, 100% precision, 85.71% NPV, 97.44% F1-score, and 97.5%
balanced accuracy on the test set. Learning curves showed rapid convergence
with no overfitting and stable performance.

Conclusion: The proposed Siamese architecture, utilizing both image and
tabular data, offers a non-invasive, rapid, and accurate approach for screening
and monitoring diabetic patients, potentially facilitating early diagnostic
clinical systems for diabetic foot detection.

Keywords: Diabetic foot, Thermography, Siamese architecture, Multimodal
data, Early detection, EfficientNetB3
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