
Title: Detecting Subcutaneous Veins Using Hyperspectral Imaging 

Abstract: Detecting subcutaneous veins is challenging, especially in patients with difficult 
venous access. Traditional methods often fail, causing discomfort and complications. Current 
imaging techniques like Near InfraRed (NIR) imaging have limitations due to factors like skin 
color, age, or body fat, and depend on practitioner skill. Hyperspectral Imaging (HSI) offers a 
superior alternative by capturing detailed images of subcutaneous structures and providing 
better contrast. Using dimensionality reduction techniques with HSI data can enhance vein 
detection efficiency and accuracy. 
This talk presents the outcome of PhD research focused on several key areas: 

1. Creation of an annotated Hyperspectral (HS) image dataset for vein detection, 
called HyperVein. 

2. Results from the application of several dimensionality reduction techniques, 
including Principal Component Analysis (PCA), Folded Principal Component Analysis 
(FPCA), and Ward’s Linkage Strategy using Mutual Information (WaLuMI), along with 
Support Vector Machine (SVM) classification for vein detection from HS images. 

3. A novel and effective dimensionality reduction method, called Inter-Band 
Correlation and Clustering (ICC), and its application for vein detection from HSI 
images. 

4. A new Convolutional Neural Network (CNN)-based method for vein detection from 
HSI images. 
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