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Research Need Summary:

The purpose of these research needs is to build a stronger scientific foundation for forensic science standards. The information
provided herein will help to evaluate and strengthen existing standards, and/or fill any standards related gaps. In the space
below, please provide a brief narrative of the need to be addressed. This should include:

The identity of any specific standards that would be affected/improved/evaluated

A discussion on gaps that exist within the standards or standards related gaps that need to be filled

How this work would fill those gaps

An overview of any current or past research efforts that may be relevant to this effort

A discussion regarding how this research might improve current laboratory capabilities and/or forensic services
within the criminal justice system

Any relevant references

a)
b)

c)
d)

a)

b)

d)

Standards evaluated / adopted / referenced:

ANSI/NIST-ITL 1-2011 (data format for biometric image exchange)
ISO/IEC 19794-6 (data interchange format for iris images)

ISO/IEC 29794-6 (specification of iris image quality metrics)

IEC 62471 (photobiological safety)

Identification of gaps:

Studies are needed to evaluate whether, and what type of, VIS iris imaging (e.g., still image vs.
video acquisition, frontal and/or lateral captures, polarized vs. non-polarized imaging) can
provide useful iris samples in forensic scenarios, in which data acquisition is less controlled
than in research laboratory NIR&VIS iris matching studies (e.g., varying distance, motion,
intense ambient light, off-axis acquisition).

Studies are needed to understand how well NIR& VIS matching works in forensic contexts, what
features survive, where errors arise, and how demographics (e.g., eye color, race, and ethnic
group) impact the reliability of NIR& VIS recognition.

Studies are needed to assess whether VIS iris recognition is scientifically valid and robust when
done by human examiners collaborating with algorithms, and thus whether NIR& VIS and

VIS VIS comparisons provide the scientific basis for expert testimony (e.g., Daubert or Frye
standards).

Studies are needed to quantify how spoofing risk (in the forensic context) differs for VIS iris
samples compared to NIR iris samples.

Relevant research efforts:
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The past and current academic research on NIR&VIS matching is rather limited and based on small
data samples [1,2]. There are isolated works assessing differences in fake iris detection under VIS and
NIR illumination [3]. NIST has conducted a comprehensive evaluation of NIR&VIS matching for closed
(commercial) solutions [4]. There are also isolated works using modern generative approaches to
model and interpret differences in representations of NIR and VIS images in feature spaces [5]. None of
the existing studies are specifically positioned within the forensic context.

Impact on forensic services:

Contemporary commercial iris sensors capture images in NIR, but such sensors are rarely present at
crime scenes. Building and then confirming interoperability between legacy (NIR, like used in the FBI
Next Generation Identification system) and emerging (VIS) iris data sources would significantly
increase the use of iris recognition in forensic scenarios and thus add a strong and rapid identification
method to the forensic identification toolkit.
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This research need has been identified by one or more subcommittees of OSAC and is being provided as an
informational resource to the community.
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