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Research on the Circuitization of Typical Petroleum Exploration Instruments
and Its Applications in Geological Exploration
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Abstract : As a strategic energy resource that affects national economy and daily life, the efficiency and
accuracy of oil exploration not only impact the economic benefits of energy development but are also
closely linked to national energy strategic security. For typical oil exploration instruments, circuit-based
integration is one of the primary paths to enhance exploration technology. By integrating sensing
acquisition, signal conditioning, data transmission, and other functions into a circuit system, this
approach can improve the instrument’ s stability, sensing sensitivity, and intelligent control capabilities
to some extent. Based on this, this paper takes typical oil exploration instruments as the research
subject, elaborating on the concepts and introducing the main types of exploration instruments,
analyzing the characteristics of the circuit-based architectures associated with each type of
instrument. Subsequently, it provides an in—depth analysis of the technical challenges and key aspects
of the circuit—-based implementation process. Finally, it explores the specific application pathways in
actual geological exploration scenarios, aiming to offer valuable insights for addressing the bottlenecks
in oil exploration under complex geological conditions.
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