I0SR Journal of Computer Engineering (IOSR-JCE)
e-1SSN: 2278-0661,p-1SSN: 2278-8727, Volume 25, Issue 4, Ser. 2 (July. — August. 2023), PP 06-08
www.iosrjournals.org

The Precision Of Skull Tomography As A Form Of
Forensic Identification

Jodo Victor Vilches Luz

Date of Submission: 02-08-2023 Date of Acceptance: 12-08-2023

. Introduction:

Forensic identification plays a critical role in solving crimes and disasters where human remains may
be incomplete or unidentifiable, making the development of accurate and reliable methods to determine the
identity of unknown individuals essential. In this context, cranial tomography represents a promising tool that
offers an innovative and detailed approach to the identification of cranial features. In this paper, a systematic
review of the approaches and techniques of forensic identification using skull tomography is presented,
examining their effectiveness, accuracy, and potential in the field of facial reconstruction.

Cone-beam computed tomography (CBCT) has proven to be a valuable diagnostic technique, providing
detailed three-dimensional images of the cranial region. According to Jayakrishnan's research (2021), forensic
facial reconstruction through computer-assisted three-dimensional modeling, which involves a combination of
CBCT images and 3D modeling methods, provides remarkable results by accurately reflecting the original
appearance of the person. The use of computer-assisted techniques has been shown to be reliable in identifying
unique features such as fractures, deformities, and cranial suture patterns, as demonstrated by several studies
(Ahn et al., 2020; Saraswathi Gopal et al., 2017).

In addition, CBCT offers other advantages, such as the acquisition of images in vertical positions and a
lower radiation dose compared with conventional computed tomography, as pointed out by Issrani et al. (2022)
and other researchers. The ability to repeat scans and create more realistic facial models through 3D modeling
has contributed significantly to the effectiveness of the technique. However, it is important to keep in mind that
in certain cases, cranial tomography alone is not sufficient and complementary analysis with other identification
methods such as DNA analysis and fingerprinting is required (Berco et al., 2009).

In this review, we will examine the application of cranial tomography in forensic identification,
addressing topics such as facial reconstruction using 3D virtual modeling (Short et al., 2014), the accuracy of
linear measurements obtained with CBCT (Berco et al., 2009), the utility in cases with multiple fatalities (Wood
& Gardner, 2020), and the assessment of various cranial features such as maxillary sinuses, frontal sinuses, and
nasal septum patterns (Saraswathi Gopal et al., 2017). By analyzing these studies, we aim to understand the
efficacy and potential of skull tomography as a robust tool for forensic identification and help improve the
techniques used in solving complex cases and pursuing justice.

Il.  Methodology:

The methodology used in this systematic review involved a detailed and rigorous approach to
examining the technique of forensic identification by skull tomography. The following steps were taken to
provide a comprehensive analysis:

The first step was to conduct an extensive literature search. Reputable databases such as PubMed,
ProQuest, Google Scholar, Science Direct, and Scopus were thoroughly searched. Relevant keywords such as
"forensic identification,"” "facial reconstruction,” "skull tomography,"” and "CBCT" were used to identify
relevant articles.

Specific criteria were used to select articles for inclusion in the review. Studies that directly addressed
the application of cranial tomography in forensic identification, with particular emphasis on facial
reconstruction and analysis of craniofacial features, were considered appropriate. Final selection of articles was
based on their relevance and scientific rigor.

Once the articles were selected, data extraction was performed systematically. Each article was
carefully reviewed by two independent reviewers, and relevant information was extracted, including details of
the forensic identification methods used, the characteristics of the sample studied, the results obtained, and the
conclusions presented.

Using the extracted data, the results were synthesized and analyzed. The results were classified into
thematic categories that provided a comprehensive understanding of the effectiveness of the forensic
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identification technique using skull tomography. The analyzes highlighted aspects such as accuracy, reliability,
and practical applications of the technique in various forensic contexts.

The methodology used in this systematic review enabled an in-depth analysis of the forensic
identification technique using skull tomography, taking into account a wide range of scientific studies and their
contributions to the forensic field.

I11.  Discussion:

Forensic identification, a crucial step in solving crimes and establishing the identity of unknown
persons, has made remarkable technical advances. One of these breakthroughs is the use of cranial tomography,
a technique that provides a detailed view of cranial structures and thus contributes significantly to the
identification of victims in a forensic context. The review of studies conducted in this area underscores the
importance of skull tomography as a valuable tool to support criminal investigations and achieve more accurate
resolutions.

Ahn et al. (2020) highlighted the application of artificial intelligence in the analysis of CBCT images in
natural head pose. Their study showed that an intelligent system that combines facial profile analysis with deep
learning models can automate the measurement of geometric parameters to speed up the forensic identification
process. This approach not only speeds up the process, but also provides high precision in identifying
individuals based on skull features, highlighting the potential of artificial intelligence technologies in optimizing
forensic identification (Ahn et al., 2020).

Issrani et al. (2022) expanded the scope of skull tomography and investigated its use in forensic
dentistry. The study focused on maxillary sinuses, frontal sinuses, and nasal septum patterns and highlighted the
ability of cone-beam computed tomography (CBCT) to provide detailed data for the identification of human
remains. The precise analysis of specific craniofacial features, even in difficult situations such as charred or
mutilated bodies, illustrates the utility of cranial tomography for forensic identification (Issrani et al., 2022).

In addition, the accuracy of linear measurements obtained by skull tomography has been evaluated in
various contexts. Berco et al. (2009) demonstrated high accuracy and reliability of measurements obtained by
CBCT scans compared to direct anthropometric measurements, indicating the suitability of skull tomography for
forensic identification. The analysis by Short et al. (2014) added an additional perspective by highlighting the
application of skull tomography in forensic facial reconstruction with 3D virtual modeling. The remarkable
accuracy in identifying facial features and determining the identity of unknown individuals underscores the
effectiveness of this technique in forensic identification (Berco et al., 2009; Short et al., 2014).

The systematic review by Dr. Jijin Mekkadath Jayakrishnan et al. (2020) consolidates these findings by
analyzing various studies that have examined different aspects of forensic identification by skull tomography.
The review highlighted the reliability of the technique in measuring soft tissue thickness, predicting facial
features, and determining a person's gender, age, and other specific characteristics, reaffirming the central role
of skull tomography in forensic identification (Dr. Jijin Mekkadath Jayakrishnan et al., 2020).

Collectively, these studies underscore the significant impact of skull tomography on modern forensic
practice. The application of 3D technology, artificial intelligence, and precise analysis of skull features has the
potential to transform criminal investigations and provide a more effective and accurate approach to determining
the identity of unknown individuals.

IV.  Conclusion:

Cranial tomography has proven to be a valuable tool for forensic identification, providing accuracy and
reliability in the analysis of cranial features. The application of advanced techniques such as artificial
intelligence and 3D virtual modeling further enhances its potential in establishing the identity of unknown
individuals. These studies highlight the importance of skull tomography as a promising and effective tool in
criminal investigations, providing valuable results in forensic facial reconstruction and victim identification.
However, further research and improvements are needed to fully exploit the potential of this technique and its
application in various forensic contexts.
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