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ABSTRACT

Background: Annually, many young children, mostly under four years old, die from heat exposure due to being
inadvertently left inside vehicles. This issue, also prominent in South Korea, requires urgent preventive strategies
and technology. Radar sensors can detect the chest movements of children breathing in unattended vehicles.
However, current dummies for testing these sensors are based on Western children, not matching South Korean
children’s physiques. Our study aims to create chest dimension references for South Korean children aged 2-4
using Al-analyzed chest CT images.

Methods: Chest CT images from January 2006 to September 2023 of children aged 2 to 4 years were
retrospectively collected from a national South Korean hospital for Al-model training. The dataset included 286
cases, with patients' age, sex, height, weight, and CT scan date extracted from electronic medical records. Al was
employed to analyze chest CT data, focusing on the thoracic region at three intercostal spaces (2nd, 4th, and 6th).
The study involved manual labeling of CT images and training an AT model using U-Net-based image segmen-
tation. A 3D-CNN technique was used for segmenting the chest region in CT images. Measurements of the chest’s
anterior/posterior and lateral diameters, and circumference, were precisely quantified in millimeters. Regression
analysis was conducted to develop a statistical model quantifying the thoracic region, incorporating variables such
as age, sex, height, and weight.

Results: The AI model demonstrated exceptional performance with a Dice score of 0.98, indicating high precision
in predicting chest area measurements, surpassing manual methods’ accuracy. The regression model, including
variables such as age (in months), height (cm), weight (kg), and sex, showed robust predictive ability for thoracic
region quantification, with R2 values ranging from 0.51 to 0.74 across the 2nd, 4th, and 6th intercostal spaces.
Conclusion: This research underscores the potential of Al in addressing critical public health challenges, especially
those involving vulnerable populations like young children and this study’s outcomes are groundbreaking in

enhancing child safety in vehicles and
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