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Key Technologies and Challenges of Multimodal Data Fusion in Realistic 3D Environments
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Abstract: Multimodal data fusion technology in realistic 3D environments has wide applications in urban planning, intelligent
transportation, environmental monitoring, and virtual reality. With the breakthrough of sensor technology and the improvement of
computing power, the acquisition of diverse data modalities (such as LiDAR data, RGB images, thermal imaging, etc.) has become
more convenient. When conducting data fusion, numerous technical challenges are encountered, such as the diversity of data structures,
the difficulty of time synchronization, the handling of noise and uncertainty, and the challenges of fusion algorithms in terms of
efficiency and accuracy. The purpose of this article is to examine the core and challenges of multimodal data fusion technology in
real-world 3D scenes, evaluate current academic achievements, and propose solutions to address these issues. Research has shown that
efficient data preprocessing, cutting-edge fusion algorithms, and machine learning techniques can enhance the accuracy and

practicality of data fusion, providing more comprehensive decision support for related applications.
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