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INTRODUCTION METHODOLOGY AND EXPERIMENT

Nuclear medicine uses unsealed radioactive sources for
diagnosis and treatment, employing radiopharmaceuticals that accumulate in - age . e . o o
Spegciﬁc organs end ey ,ﬁoduct’i’on of medical images, such as in Detection of non-conformities in instrument operation (Activimeter)
scintigraphy. The accuracy of radiological measurements is crucial to ensure
the safety of patients and professionals, and is essential for the location of
activimeters, equipment responsible for measuring the activity of
radionuclides. These devices work through the interaction of ionizing radiation
with the gas in the ionization chamber, generating an electric current
proportional to the activity of the sample. However, challenges such as the
short half-life of radiopharmaceuticals and limitations in traditional e - - A
intercomparison methods can compromise the reliability of accuracy, making | N - N ; q -
it essential to improve deficiency and quality control procedures. —_— —l l l ' I _— Lo @ ( - =

In this context, Metrology 4.0 emerges as an innovative = =
alternative to modernize measurement processes in nuclear medicine. The
use of smart sensors, computer vision and blockchain can ensure greater ACTIVIMETER VIDEO CAMERA Al SYSTEM REAL-TIME ANALYSIS POSE DETECTION DETECTED BEHAVIORS
accuracy and traceability in the intercomparison of activimeters, reducing ]

errors and optimizing diagnoses and treatments. The project proposes to
develop methods based on these technologies to improve complexity and
depth analysis, ensuring that activimeters operate within acceptable limits Fig. 1: Computer Vision Strategy for Intercomparison of Activometers
and provide greater safety and reliability in nuclear medicine procedures.
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The results obtained to date demonstrate significant advances in the
METRICS implementation of Computer Vision and Artificial Intelligence technologies for the
intercomparison of activimeters in Nuclear Medicine. Participation in CBMRI 2024, with the
presentation of an article, reinforces the relevance of research in the scientific scenario. In
addition, the approval of two Scientific Initiation projects funded by PIBIC/CNPq represents an
important step towards the development of computational models aimed at optimizing
radiological measurements. The first tests of the intelligent monitoring system based on the
YOLO v8 model indicate promising performance, reaching a detection rate of 72.50%. However,
challenges such as reducing false positives and false negatives highlight the need for

Fig. 2: Hands in different positions and conditions

RESULTS adjustments to the algorithms and expanding the database to improve the reliability of
detections.
The application of Metrology 4.0 concepts in nuclear medicine proves
feasible and has great potential to modernize quality control processes, minimizing human errors ACKNOWLEDGE
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