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Abstract

The most advanced imaging devices are being used to study novel methods for personal identification. This research might help identify catastrophe victims in upcoming
major disasters. Advanced imaging for positive identification in forensic pathology employing radiographic image recognition and other identification or authentication
techniques has already been the subject of studies. These methods are based on data gleaned from biological fingerprints using CT and MRI scans, digital radiography, and
other cutting-edge imaging methods. Despite being in its early phases of development, picture matching and identification in sophisticated digital images has demonstrated
promise outcomes in reducing medical errors and for identifying specific patients. In the disciplines of forensic pathology, forensic odontology, and forensic anthropology,

these procedures might be useful for positive identification.

Keywords: Personal identification « Biological fingerprints « Mass disaster « Post-Mortem Computed Tomography (PMCT) - Magnetic Resonance Imaging (MRI) - Digital

radiography

Introduction

Forensic anthropology has employed human remains or bones from a
deceased individual to analyse human remains for more than a century. It is
common knowledge that DNA testing, fingerprinting, and dental records are
reliable ways to gather enough proof to identify people who have passed
away or victims of natural disasters. Bone information is also used by several
forensic anthropologists, forensic pathologists, and radiological technology
researchers to determine age and sex. To apply to unsolved cases and human
remains, medical examiners/coroners, forensic pathologists, and forensic
anthropologists are constantly developing standards and methodical analysis
techniques [1].

Creating a quick and accurate identification technique for use by a
small group of professionals on-site following an unforeseen mass disaster
occurrence is one strategy to improve forensic personal identification.
The challenge of identifying a catastrophe victim by visual recognition was
acknowledged by Interpol when it published standards for disaster victim
identification (DVI) in 2000. Since 2008, the Organization of Scientific Area
Committees for Forensic Science and the Scientific Working Group for
Forensic Anthropology have collaborated to organise, establish best practises
for, and develop a consensus standard [2].

The Act of Promotion of Policy about Death Investigation was passed into
law in April 2020 as a result of the Japanese government's creation of "The
Program on Promotion of Policy about Death Investigation" in June 2014. This
program's objectives include using scientific techniques to determine the cause
of death, establishing procedures for dental records, and creating databases
for the identification of the deceased. When the subsequent major catastrophe
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will occur is impossible to predict. Identification of victims is delayed as a result
of inadequate planning for upcoming major catastrophes. Before the next major
calamity strikes, researchers have been carefully debating and researching
how to work with police officers and coroners. This is crucial, particularly during
terrorism-related incidents, earthquakes, tsunamis, floods, and wildfires.

This article outlines the difficulties with personal identification as well as
the cutting-edge technology being created for radiography permission and
identification. A new review that concentrated on radiographic technology and
medical physics is available with detailed summaries. The objective of this
review is to present information and viewpoints on the creation of efficient and
practical procedures for forensic pathology and anthropology [3].

Situations in Medical Imaging

Recent imaging technologies in medically developed nations have
evolved to be totally digital since the creation of computed radiography, the first
successful digital radiographic instrument, in 1983. This modification enables
us to reconsider numerous effective approaches that have been created in
forensic pathology and anthropology.

In hospitals and medical facilities, people who reside in medically
advanced nations may have their own images or may bring in their own images
as recorded media. Except for retrospective investigations by a small group of
scholars, these photos cannot be accessed without special authorization and
cannot be reused. Moreover, with the exception of clinically noteworthy or rare
situations, these photographs may be erased after a specific retention period
as established by national or state law. Researchers need to be mindful of
victims' or patients' privacy. On the other hand, guidelines for upcoming major
catastrophes should be discussed, and relevant societies and associations
should work with coroners to coordinate response efforts. Digitally obtained
photos that have been structured well, such as those in the Digital Imaging
and Communications in Medicine (DICOM) format, can be easily disseminated
globally [4].

The Need for Databases in Countries

Researchers from all over the world require a variety of picture databases
in order to do DVI after an unforeseen mass calamity. Apart from fingerprint and
DNA analyses, positive identification would be one of the most efficient ways to
identify victims of a major disaster if researchers could access databases that
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contained antemortem data. For victims of a fire or tsunami, for instance, it is
challenging to match the body and appearance. Unfortunately, open national
databases do not exist due to security and ethical concerns, with the exception
of a few local databases. Due to patient privacy, digital photographs, clinical
data, and reports that are already available in hospitals or medical facilities are
also inaccessible. Using data from a patient's medical records is confidential,
yet it needs to be structured in a digital database so that it may be made
accessible online in an emergency [5].

Repositioning of Head Post-mortem
Computed Tomography (PMCT)

To ascertain the cause of death and to compare pictures for the purpose
of identifying people based on anatomical information, PMCT scans should
ideally match antemortem CT scans. In some circumstances, repositioning is
necessary when the anatomical location between the PMCT and AMCT has
been moved. The cadaver bag and posthumous rigidity affect how frequently
it is used. An orbitomeatal line-based semi-automatic repositioning technique
for head CT images was put forth by Kawazoe et al. An anthropological basal
line can be used as another potential relocation strategy. If such automation
and correction were implemented in CT machines, it would improve the
repeatability of the imaging and allow for the determination of the cause of
death by PMCT without having any negative effects on the deceased [6].

Positive Identifications using “Biological
Fingerprints” in Digital Radiography

Biological fingerprints are components of an image that can be used to
identify a person by their unique traits. The positive identification of filing errors
in radiological technologies in hospitals has been successfully accomplished
by image recognition and identification utilising biological fingerprints.
Additionally, searching through a large image library for similar or lost pictures
can be useful.

Although these results are encouraging, the performance of unknown
cases can yet be strengthened. This strategy would be one of the most
efficient ways, especially in large-scale disasters, to cut down on the number
of candidates for the identification of a deceased person before more thorough
inspection [7].

Positive Identifications using “Biological
Fingerprints” in Advanced Imaging

The study's main objective was to confirm the presence of the patient using
scout pictures obtained during routine torso CT and brain MRI scans (MRI). In
addition to traditional radiography, post-mortem imaging can also benefit from
CT and MRI. Per inspection, they generate hundreds to thousands of photos,
and with post-processing; they are able to rebuild any cross sections. Scout
pictures have more biometric applications than 3-dimensional photos. They
can also be carried out automatically at the start of each exam. Scout photos
may be utilised for human authentication to confirm or identify the identities
of the deceased. Therefore, it is anticipated that these methods will also be
applicable to post-mortem imaging and positive identification in the field of
forensic pathology. Mobile CT and MRI tracks must be transported from other
locations to the disaster site in the event of a disaster, though [8,9].

Expectations of Artificial Intelligence
(Al)

Precision estimation is made possible by Al by the rapid examination
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of numerous chosen features, which is unmatched by manual methods.
Numerous disciplines are quickly adopting Al research, and it has already
begun to be applied in medicine. However, it is unknown how resilient or
beneficial it might be. An Al system can be created using a mathematically
sound model for a particular topic and trained with a large enough sample
size. It is anticipated that the usage of Al will increase and support forensic
pathologists in their estimation of a deceased person's time of death, cause of
death, age, and sexual orientation. However, prior to usage, consensus and
consistent agreements with knowledgeable forensic pathologists are required
[10].

Conclusion

To increase the likelihood of the approaches outlined in this paper being
used for personal identification, further systematic investigations utilising
permitted databases containing cutting-edge digital photos are required.
These methods can also be employed in the future in conjunction with those
that have already been created in the disciplines of forensic pathology, forensic
anthropology, and radiographic recognition and identification procedures.
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