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RESUMO

A confiabilidade dos sensores multifeixe ¢ fundamental para a qualidade dos
levantamentos hidrograficos conduzidos pela Marinha do Brasil. Contudo, falhas intermitentes
registradas nos testes automaticos Built-In Self-Test (BIST) do ecobatimetro EM710 dificultaram
a emissdao de pareceres técnicos conclusivos, devido ao grande volume ¢ & complexidade dos
registros. Para enfrentar esse desafio, foi desenvolvido um sistema de apoio a decisdo baseado em
inteligéncia artificial generativa, capaz de automatizar a criagdo de scripts em PowerShell e
MATLAB para leitura e visualizacao grafica dos dados do BIST.

A abordagem consistiu em estruturar os arquivos de log, extrair pardmetros técnicos
relevantes e gerar representagoes graficas comparativas. Essa solucao possibilitou identificar falhas
discretas, tendéncias de degradacdo progressiva e correlagdes ocultas entre variaveis, como a
relacdo entre elevagdo da temperatura dos canais de transmissdo e ocorréncia de falhas de
impedancia. A analise visual reduziu o tempo necessario para interpretagdo dos testes de varias
horas para poucos minutos, além de ampliar a acessibilidade das informagdes a analistas nao
especializados em eletronica.

A aplicacdo pratica ocorreu com dados do Navio Hidrografico Taurus, em cenario
operacional real. Os resultados demonstraram ganhos significativos em termos de rapidez na
resposta, maior precisdo diagnostica e melhor comunicacdo dos achados técnicos. Além disso, a
metodologia mostrou potencial para ser adaptada a outros sistemas embarcados que também geram
registros extensos e complexos, reforcando sua relevancia como instrumento de apoio a decisao
em ambientes criticos.

Conclui-se que o emprego de inteligéncia artificial generativa no tratamento dos logs
BIST representa uma alternativa eficaz para aumentar a confiabilidade da analise de sensores
multifeixe. A integracdo entre expertise técnica e automacdo analitica revelou-se decisiva para
reduzir incertezas diagnosticas, apoiar a manutengdo preditiva e elevar a seguranga dos
levantamentos hidrograficos.
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ABSTRACT

The reliability of multibeam sensors is essential for the quality of hydrographic surveys
conducted by the Brazilian Navy. However, intermittent failures recorded in the Built-In Self-Test
(BIST) of the EM710 echosounder hindered the issuance of conclusive technical reports due to the
large volume and complexity of the records. To address this challenge, a decision support system
based on generative artificial intelligence was developed, capable of automating the creation of
PowerShell and MATLAB scripts for reading and graphical visualization of BIST data.

The approach consisted of structuring the log files, extracting relevant technical
parameters, and generating comparative graphical representations. This solution made it possible
to identify subtle failures, progressive degradation trends, and hidden correlations between
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variables, such as the relationship between increased transmission channel temperature and
impedance failures. Visual analysis reduced the time required for test interpretation from several
hours to just a few minutes, while also expanding the accessibility of information to analysts
without specialized electronics expertise.

The practical application was carried out with data from the Hydrographic Survey Vessel
Taurus, in a real operational scenario. The results demonstrated significant gains in response time,
diagnostic accuracy, and communication of technical findings. Furthermore, the methodology
proved to be adaptable to other onboard systems that also generate extensive and complex records,
reinforcing its relevance as a decision support tool in critical environments.

It is concluded that the use of generative artificial intelligence in processing BIST logs
represents an effective alternative to increase the reliability of multibeam sensor analysis. The
integration between technical expertise and analytical automation proved decisive in reducing
diagnostic uncertainties, supporting predictive maintenance, and enhancing the safety of
hydrographic surveys.
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