Chapter 11
Biometric Data Forensics

ABSTRACT

Biometric data forensics is a crucial intersection between forensic science and
biometric technology. Biometric data forensics refers to the use of biometric data
i.e. unique physical or behavioral traits of individuals, such as fingerprints, facial
features, or iris patterns, to solve crimes and verify identities. Its importance stems
from the ability to provide reliable, objective evidence that can aid in criminal in-
vestigations and ensure security in various applications. Unlike traditional evidence,
biometric data offers a unique identifier that can corroborate identities with a high
degree of certainty.

1. INTRODUCTION

Biometric data forensics is a crucial intersection between forensic science and
biometric technology. Biometric data forensics refers to the use of biometric data
i.e. unique physical or behavioral traits of individuals, such as fingerprints, facial
features, or iris patterns, to solve crimes and verify identities. Its importance stems
from the ability to provide reliable, objective evidence that can aid in criminal in-
vestigations and ensure security in various applications. Unlike traditional evidence,
biometric data offers a unique identifier that can corroborate identities with a high
degree of certainty.

This chapter delves into the fundamental aspects of biometric data forensics,
including its types, analysis techniques, applications, challenges, and the evolving
landscape of legal and ethical considerations.

DOI: 10.4018/979-8-3693-2960-3.ch011

Copyright © 2025, IGI Global Scientific Publishing. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

317



2. OVERVIEW OF BIOMETRIC DATA FORENSICS

Biometric data refers to unique physiological or behavioral characteristics that
can be used to identify individuals. These characteristics are inherently distinctive to
each person, making biometric identifiers highly valuable in forensic investigations.
Understanding the types of biometric data and their acquisition methods is crucial
for applying them effectively in forensic contexts.

e  Types of Biometric Data: The primary types of biometric data include:

o  Fingerprints: Fingerprints are perhaps the most well-known biometric
identifier. The ridge patterns and valleys on the fingertips are unique
to each individual and remain consistent throughout life. The unique-
ness and permanence of fingerprints make them a reliable forensic tool.
Modern fingerprint analysis involves capturing high-resolution imag-
es and comparing minutiae points (specific ridge patterns) to establish
identity.

o  Facial Recognition: Facial recognition technology analyzes distinctive
facial features such as the distance between the eyes, the shape of the
nose, and the contour of the jawline to identify individuals. Advances
in computer vision and machine learning have enhanced the accuracy
of facial recognition systems. Modern systems utilize advanced algo-
rithms to match faces even under varying conditions, though challenges
such as varying lighting conditions and facial expressions can impact
performance.

o  Signature Verification: Signature verification analyzes the unique fea-
tures of an individual’s handwritten signature, including stroke dynam-
ics, pressure, and speed.

o Iris Patterns: Iris recognition involves analyzing the complex and
unique patterns in the colored part of the eye. The iris is highly stable
and resistant to changes over time, making it a reliable biometric meth-
od for identification. Iris recognition requires high-resolution images
and sophisticated algorithms to compare patterns and verify identity.

o  Retina Scanning: Retina scanning involves analyzing the unique pat-
terns of blood vessels in the retina, the thin layer of tissue at the back of
the eye. Captures high-resolution images of the retina using specialized
cameras and analyzes the pattern of blood vessels. The retina’s pattern
is stable over time and unique to each individual.

o  Voice Recognition: Identifies individuals based on unique vocal attri-
butes such as pitch, tone, and cadence. While less intrusive than some
other biometric methods, voice recognition can be influenced by factors
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