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The quantitative detection of subcutaneous veins using three-
dimensional modeling with an infrared micro-lens camera
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Abstract

In recent decades, close-range photogrammetry has been successfully used in various fields including
industry, cultural heritage, medical, health and civil. This method as a tool for measuring objects in
medical applications, has many advantages such as capability of real-time measurement, ease of
observation, the ability to achieve high accuracy and also capability of creating an archiving observations
for future processing. In this paper, close-range photogrammetry is applied to measure human wrist
vessels. The aime of this observation is to determinde the vessel changes over time in order to update
authentication systems. For this purpose, a measuring system is designed based on the core components
of network and technical structure, taking observations under the NIR light, adjustment and calculation
for modeling, and extraction and matching vessels. The results revealed the ability of this method to

achieve an accuracy of less than 1 mm in measuring the vessels structures.

Keywords: Micro-lens camera, Medical photogrammetry, Detection of skin vessels , NIR images.
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