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Abstract

To address the computational bottleneck in the production of three-dimensional geographic information products for power
engineering surveying, this study explores the application efficiency of distributed parallel computing architecture. Using four
practical projects such as Hainan photovoltaic transmission lines as case studies, and selecting 75-104 GB of drone imagery and
laser point clouds as samples, a “single-machine benchmark + cluster comparison” approach was adopted to analyze the differences
between a 5-node cluster and single-machine processing in terms of processing time, resource utilization rate, and output accuracy.
The results demonstrate that under the cluster mode, orthophoto processing efficiency improves by 247%-263% while Air
Triangulation (AT) processing time is reduced by 72%—74%. Oblique photography modeling efficiency increases by 250%, and
multi-view AT solution time is compressed by 74%. Point cloud classification and Digital Terrain Model (DTM) generation efficiency
rise by 255%, with classification time reduced by 72%. CPU utilization across nodes remains stable at 70%—90%, exhibiting superior
load balancing performance compared to single-machine operation (maintaining over 95% full load capacity). The output accuracy
(point cloud classification accuracy of 92%, model geometric mean error within £2-3 cm) is fully consistent with single-machine
configurations. Conclusion: The distributed parallel computing architecture can compress production cycles to less than one-third of
the traditional model while maintaining accuracy, effectively alleviating computational capacity bottlenecks and providing technical
references for the digital transformation of power industry surveying and mapping.
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