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Abstract

With the continuous increase in the complexity of modern mechatronic equipment, traditional positioning technologies are gradually
unable to meet the requirements of high precision and high reliability. Multi-sensor fusion technology, as a technology that integrates
data from multiple sensors to enhance system performance, has been widely applied in the positioning of mechatronic systems. This
technology overcomes the limitations of a single sensor by fusing data from different types of sensors, thereby enhancing positioning
accuracy, stability and the robustness of the system. This paper, in combination with the actual demands of mechatronic equipment,
discusses the application principles, methods and advantages of multi-sensor fusion technology in equipment positioning.The article
first introduces the basic concepts and implementation methods of multi-sensor fusion technology, and analyzes the key issues in
the positioning of mechatronic equipment. Then, based on actual cases, the effects and applications of the fusion of different types
of sensors (such as lidar, inertial measurement units, vision sensors, etc.) were demonstrated. Finally, the research directions for
further optimizing the sensor fusion algorithm and improving the system performance were proposed. The research results show that
the adoption of multi-sensor fusion technology can significantly improve the positioning accuracy and efficiency of mechatronic
equipment and has broad application prospects.
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