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Application of ultrasonic imaging logging technology in geological exploration
Liang Xueying
Sinopec Shengli Oilfield Reservoir Dynamic Monitoring Center

[Abstract] As the field of geological exploration continues to evolve, ultrasonic imaging logging technology, a
highly innovative and cutting—edge method, has gradually emerged and played a significant role.This
technology ingeniously utilizes the properties of high—frequency ultrasound to create two—dimensional or
three—dimensional images within the wellbore.This unique method not only enables real—time acquisition of
wellbore structure information but also demonstrates significant advantages in identifying various geological
features such as fractures, pores, and bedding planes.This article will provide a comprehensive and systematic
explanation of the basic principles, distinctive features, and specific data processing methods of ultrasonic
imaging logging.It will also introduce the latest research advancements in key areas such as equipment design,
signal processing, and imaging algorithms both domestically and internationally.Furthermore, through the
analysis of several representative practical applications, it will detail the actual application effects of this
technology in various fields, including oil and gas exploration, mineral resource assessment, and groundwater
resource development.In the case analysis, it will provide a detailed explanation of the setting of equipment
parameters, the planning of data collection schemes, the complete process of data processing, and its specific
contributions to reservoir evaluation.The research results clearly demonstrate that ultrasonic imaging logging
technology can significantly enhance the accuracy of geological exploration under complex and variable
geological conditions, thereby providing solid and reliable data support and valuable decision—making basis for
subsequent fine—scale mining operations and scientific resource management.
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