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Abstract. Estimating sex using tooth radiographs requires knowledge of a com-
prehensive spectrum of maxillar anatomy, which ultimately demands special-
ization on the anatomical structures in the oral cavity. In this paper, we pro-
pose a more effective methodological study than others present in the literature
for the problem of automatic sex estimation. Our methodology uses the largest
publicly available data set in the literature, raises statistical significance in the
performance assessment, and explains which part of the images influences the
classification. Our findings showed that although EfficientNetV2-Large reached
an average F1-score of 91,43% +- 0,67, an EfficientNet-B0O could be more ben-
eficial with a very close F1-score and a much lighter architecture.

1. Introduction

The teeth and mandible are formed by an organic part (mostly collagen) and an inorganic
compound (hydroxyapatite), in which calcium phosphate predominates - substances that
do not deteriorate quickly. Bones stay long after a person’s death, and their decomposition
takes thousands of years. Therefore, after accidents, crimes, or natural disasters, person
identification based on the analysis of the teeth and jaw is an effective method. However,
these inorganic components somewhat show temporal degradation. Mandible is the hard-
est and most durable bone of the skull, exhibiting a high degree of sexual dimorphism
[Saini et al. 2011]]. Dental issues, placement of dental implants, cavities, periodontitis,
dental plaques, and tooth and bone loss can limit the capacity to identify specific mor-
phological structures that differentiate the sexes. This type of damage is expected, so
estimating sex in adults and the elderly is more difficult [Badran et al. 2015]] (see Table

1).

Sex determination using skeletal remains represents a great challenge to forensic
experts, especially when only body fragments are recovered. Forensic dentists can as-
sist other experts in determining the sex of the remains using teeth and skulls. Many
tooth features, such as morphology, crown size, root lengths, and skull patterns, are
characteristic of both sexes [Nagare et al. 2018|]. However, only specialists in forensic
medicine/dentistry can make the evaluations required for sex determination. In cases
with numerous images — the result of massive natural disasters and legal services like
crime and accidents — the specialist work becomes exhausting and, consequently, human-
error prone. Computer-vision models can help accomplish the task quickly and precisely
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