TECHNICAL REPORT, 2020

Data Acquisition Strategies for Unconstrained
Biometric Recognition

Sanjay V. L. Singh
University of Beira Interior, Portugal

Abstract—The development of biometric recognition solutions
able to work in visual surveillance conditions, i.e., in uncon-
strained data acquisition conditions and under covert protocols
has been motivating growing efforts from the research commu-
nity. In this context, one of the key phases is the image acquisition
step, which should provide data with enough quality that sup-
ports the remaining phases of the recognition process. This report
summarises some strategies to perform data acquisition in such
unconstrained conditions. The idea is that it can be used as basis
for someone wishing to entering in this research topic.

Index Terms—Biometric recognition, iris recognition, visual
surveillance, image acquisition.

I. DATA ACQUISITION

a) Visible-wavelength Iris / Periocular Imaging and
Recognition in Surveillance Environments [ ] ]: Visual observa-
tion cameras have been enormously seen in open metropolitan
conditions over the new years. This brought the interest up in
creating automata to derive helpful data from such packed
scenes (from unusual conduct location to human recognizable
proof). To cover wide outside territories, one fascinating
chance is to consolidate wide-point and container tilt-zoom
(PTZ) cameras in an expert slave setup. The utilization of
fish-eye focal points permits the expert camera to expand the
inclusion region while the PTZ goes about as a foveal sensor,
giving high-goal pictures of the interest districts. This paper
tends to the plausibility of utilizing this kind of information
procurement worldview for imaging iris/periocular informa-
tion with enough segregating ability to be utilized for biometric
acknowledgment purposes.

b) A Master-slave Calibration Algorithm with Fish-eye
Correction [4]: Surveillance frameworks prepared to do self-
rulingly checking tremendous zones are an arising pattern,
especially when wide-point cameras are joined with container
tilt-zoom (PTZ) cameras in an expert slave setup. The uti-
lization of fish-eye focal points permits the expert camera to
amplify the inclusion zone while the PTZ goes about as a
foveal sensor, giving high-goal pictures of areas of interest.
Regardless of the benefits of this engineering, the planning
between picture organizes and skillet tilt esteems is the sig-
nificant bottleneck in such frameworks, since it relies upon
profundity data and fish-eye impact revision. In this paper,
creators address these issues by abusing mathematical signals
to perform tallness assessment. This data is utilized both for
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gathering 3D data from a solitary static camera sent on a
self-assertive position and for deciding focal point boundaries
to eliminate fish-eye twisting. When contrasted and the past
methodologies, this strategy has the accompanying points of
interest: (1) fish-eye contortion is amended without depending
on alignment designs; (2) 3D data is construed from a solitary
static camera arranged on a discretionary area of the scene.
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Fig. 1. Schema of a non-cooperative data acquisition framework: the subject
is moving several meters away from the acquisition device, and does not
cooperate with the system, in order to acquire good quality data.

¢) Biometric Recognition in Surveillance Environments
Using Master-Slave Architectures [3]: The quantity of visual
observation frameworks sent worldwide has been developing
astoundingly. Therefore, endeavors have been made to build
the degrees of computerized investigation of such frameworks,
towards the dependable acknowledgment of individuals in
completely secret conditions. Among different prospects, ace
slave models can be utilized to secure high goal information
of subjects heads from enormous distances, with enough
goal to perform face acknowledgment. This paper/instructional
exercise gives a complete outline of the significant stages
behind the advancement of an acknowledgment framework
working in outside observation situations, depicting structures
and strategies to: 1) utilize coupled wide view and Pan-Tilt-
Zoom (PTZ) imaging gadgets in reconnaissance settings, with
a wide-see camera covering the entire scene, while a synchro-
nized PTZ gadget gathers high-goal information from the head
area; 2) utilize delicate biometric data (e.g., body metrology
and stride) for pruning the arrangement of expected characters
for each question; and 3) steadfastly balance morals/protection
and wellbeing/security issues in this sort of frameworks.
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d) Acquiring High-resolution Face Images in Outdoor
Environments: A master-slave Calibration Algorithm [2]:
Facial recognition at large distances situations remains an
open issue, especially because of the modest number of pixels
speaking to the facial district. The utilization of container
tilt-zoom (PTZ) cameras has been pushed to tackle this
issue, nonetheless, the current methodologies either depend
on harsh approximations or extra requirements to assess the
planning between picture facilitates and skillet tilt boundaries.
In this paper, creators target stretching out PTZ-helped facial
acknowledgment to observation situations by proposing an ex-
pert slave adjustment calculation able to do precisely assessing
dish tilt boundaries without relying upon extra limitations.
This paper abuses mathematical signs to consequently gauge
subjects stature and accordingly decide their 3D position.
Exploratory outcomes show that the introduced calculation
can get high-goal face im-ages a good ways off going from 5
to 40 meters with high achievement rate. Moreover, creators
affirm the materialness of the previously mentioned calculation
to biometric acknowledgment through a face acknowledgment
test, including 20 test subjects and 13,020 display subjects.

e) Dynamic Camera Scheduling for Visual Surveillance
in Crowded Scenes using Markov Random Fields [5]: The
utilization of pan-tilt-zoom (PTZ) cameras for catching high-
goal information of people is an arising pattern in reconnais-
sance frameworks. Notwithstanding, this new worldview en-
tails extra difficulties, for example, camera booking, that can
drastically influence the presentation of the framework. This
paper presents a camera planning approach fit for deciding -
continuously - the grouping of acquisitions that expands the
quantity of various targets got, while limiting the combined
change time. This methodology models the issue as an undi-
rected graphical model (Markov irregular field, MRF), which
energy minimization can inexact the most limited visit to visit
the greatest number of targets. A similar investigation with
the best in class camera booking strategies confirms that this
methodology can improve the perception rate while keeping a
serious visit time.

f) A Calibration Algorithm for Multi-camera Visual
Surveillance Systems Based on Single-View Metrology [0]:
The growing worries about people security and the expanding
prevalence of container tilt-zoom (PTZ) cameras, have been
raising the interest on mechanized expert slave observation
frameworks. Such frameworks are regularly made by (1)
a fixed wide-point camera that covers an enormous zone,
identifies and tracks moving items in the scene; and (2) a
PTZ camera, that gives a nearby perspective on an object
of interest. Recently distributed methodologies endeavored to
build up 2D correspondences between the video surges of the
two cameras, which is a poorly presented detailing because of
the nonappearance of profundity data. On the opposite side,
3D-based methodologies are more exact however require more
than one fixed camera to appraise profundity data. This paper
portrays a novel technique for simple and exact adjustment
of an expert slave reconnaissance framework, created by a
solitary fixed wide-point camera. The strategy misuses single
view metrology to derive 3D information of the followed
people and to self-play out the change between camera sees.

Trial brings about both recreated and practical scenes point
for the viability of the proposed model in examination with
the cutting edge.

II. DATABASES

a) An Annotated Multi-biometrics Data Feed From
Surveillance Scenarios [7]: The precision of biometric ac-
knowledgment in unconstrained situations has been a signifi-
cant worry for countless specialists. Notwithstanding such en-
deavors, no framework can perceive in a completely robotized
way individuals in absolutely wild conditions, for example,
in reconnaissance conditions. In this unique situation, a few
arrangements of corrupted information have been made ac-
cessible to the exploration local area, where the announced
exhibition by best in class calculations is as of now soaked,
recommending that these sets don’t reflect steadfastly the
conditions in such hard settings. To this end, creators present
the QUIS-CAMPI information feed, containing tests naturally
obtained by an open air visual reconnaissance framework, with
subjects moving and a ways off (up to 50 m). When contrasted
with comparative information sources, the significant oddities
of QUIS-CAMPI are: 1) biometric tests are obtained in a
completely programmed way; 2) it is an open dataset, i.e.,
the quantity of test pictures and enlisted subjects develop
consistently; and 3) it contains multi-biometric attributes.
The troupe properties of QUIS-CAMPI guarantee that the
information range a delegate set of covariate elements of
certifiable situations, making it a significant device for creat-
ing and benchmarking biometric acknowledgment calculations
equipped for working in unconstrained situations.

b) BioHDD: A Dataset for Studying Biometric Identi-
fication on Heavily Degraded Data [S]: This work centers
around biometric acknowledgment in incredibly corrupted
information, and its primary commitments are three-crease: (1)
declare the accessibility of an explained dataset that contains
excellent mugshots of 101 subjects, and huge arrangements
of tests debased very by 10 distinctive commotion factors;
(2) report the consequences of an impersonated watchlist
distinguishing proof plan: an online review was led, where
members were approached to perform positive and contrary
ID of tests against the enlisted personalities. Alongside their
answers, volunteers needed to give the significant reasons that
supported their reactions, which empowered the creators to see
the sort of highlights that are most habitually connected with
effective/bombed human ID measures. As fundamental ends,
the creators saw that people depend incredibly on shape data
and all encompassing highlights. Something else, shading and
surface based highlights are nearly dismissed by people; (3)
at long last, the creators give proof that the positive human ID
on such amazingly debased information may be questionable,
though contrary ID may comprise a fascinating option for such
cases.

c) Iris Biometrics: Synthesis of Degraded Ocular Im-
ages [9]: TIris recognitioin is a well known procedure for
perceiving people. Notwithstanding, just like the case with
most biometric characteristics, it is hard to gather information
that are reasonable for use in examinations because of three
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variables: 1) the considerable measure of information that is
required; 2) the time that is spent in the obtaining cycle; and
3) the security and protection worries of possible volunteers.
This paper portrays a stochastic technique for blending visual
information to help probes iris acknowledgment. In particular,
manufactured information are expected for use in the main pe-
riods of those trials: division and mark encoding/coordinating.
The subsequent information have a significant trademark: they
recreate picture securing under uncontrolled conditions. cre-
ators have tentatively affirmed that the proposed methodology
can mirror the information corruption factors that typically
result from such conditions. At long last, creators report
the accessibility of an online stage for producing debased
engineered visual information, openly available around the
world.

d) The UBIRIS.v2: A Database of Visible Wavelength
Iris Images Captured On-The-Move and At-A-Distance [10]:
The primary motivation behind this paper is to report the
accessibility of the UBIRIS.v2 data set, a multisession iris
pictures information base which uniquely contains information
caught in the obvious frequency, a good ways off (somewhere
in the range of four and eight meters) and on progressing. This
data set is uninhibitedly accessible for scientists worried about
obvious frequency iris acknowledgment and will be helpful in
getting to the attainability and determining the requirements
of this kind of biometric acknowledgment.

e) UBEAR: A Dataset of Ear Images Captured On-the-
move in Uncontrolled Conditions []/]1]: To expansive the
pertinence of biometric frameworks, the information securing
limitations needed for solid acknowledgment are accepting
expanding consideration. For a portion of the qualities (e.g.,
face and iris) huge examination endeavors were at that point
made toward the advancement of frameworks ready to work in
totally unconstrained conditions. For different qualities (e.g.,
the ear) no comparable endeavors are known. The fundamental
motivation behind this paper is to declare the accessibility
of another informational collection of ear pictures, which
primary distinctive element is that its pictures were procured
from progressing subjects, under shifting lighting conditions
and without requesting to subjects a specific consideration in
regards to ear impediments and postures. The informational
collection is unreservedly accessible to the exploration local
area and ought to establish an important device in surveying
the chance of performing solid ear biometric acknowledgment
in such d testing conditions.

f) UBIRIS: a noisy iris image database [12]: This paper
presents another iris information base that contains pictures
with commotion. This is conversely with the current informa-
tion bases, that are without clamor. UBIRIS is a device for the
advancement of powerful iris acknowledgment calculations for
biometric proposes.

creators present a definite depiction of the numerous quali-
ties of UBIRIS and an examination of a few picture division
approaches utilized in the current iris division strategies where
it is apparent their little resistance to degraded data.

III. CONCLUSIONS

The development of biometric recognition solutions able to
work in visual surveillance conditions, i.e., in unconstrained
data acquisition conditions and under covert protocols has been
motivating growing efforts from the research community. In
this context, one of the key phases is the image acquisition
step, which should provide data with enough quality that
supports the remaining phases of the recognition process. This
report summarised some strategies to perform data acquisition
in such unconstrained conditions. The idea is that it can be
used as basis for someone wishing to entering in this research
topic.
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