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Digital topographic surveying virtual-real integration experimental teaching and Al innovation

practice

Deng Xiaodong"’, Zhang Jun", Dong Min', Zhang Xianyun', Wang Hong'

1. College of Mining, Guizhou University, China Guizhou Guiyang 550025

2. Institute of Agricultural Remote Sensing and Information Technology Application, College of Environmental and
Resource Sciences, Zhejiang University, China Zhejiang Hangzhou 310058

Abstract: In response to problems in digital topographic surveying lab teaching—Ilike fragmented instrument training,

disconnects between virtual practice and real-field work, and smart tools weakening engineering judgment—this study
builds a lab teaching model based on the textbook workflow: "control survey—detail collection—digital mapping—
result quality check." The model focuses on the quality of digital topographic products and connects virtual rehearsal
with real measurements. Al is only embedded at three points: learning diagnosis, anomaly alerts, and rule-based quality
checks, while original observations, core calculations, and final responsibilities still lie with students and teachers. Task
sheets, raw data, and quality check records provide traceable evidence. Stage-by-stage practice shows this model moves
error detection earlier in the process and helps students shift focus from just operating instruments to thinking about
survey plans, data quality, and result interpretation. The study offers a clear, content-focused path for digital topographic
surveying labs in the era of smart surveying.

Keywords: Artificial intelligence; Digital topographic surveying; Virtual-real integration; Experimental teaching; Intelligent
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