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Abstract Through the collection of various typed drilling data in the City of Changchun and the surrounding areas, the visualization
model of three—dimensional stratum structure in Changchun and the surrounding areas is established by using the software of GMS. The
model fits with the actual geology (topography) quite well, clear reflecting the stratum structure of Changchun, by means of the software,
the profile situation of any stratum locations could be also observed. The neural network is introduced, by using hole coordinates (x, v,
z), the depth of the stratum, and the thickness of the stratum as input, the corresponding geological age and the lithology (in Chinese and
English) is able to be accurately predicted. Using the 5-13-5 structure of the BP neural network (single hidden layer), the average
relative error of prediction is 11.12% (among them, minimum error is 7.50%, maximum error is 15.71%); using the improved 5-11-7-5
structure of the BP neural network (two hidden layers), the average relative prediction error is 4.64% (among them, minimum error is
3.63%, maximum error is 6.59%), the requirement for forecast accuracy is fully met.
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Fig. 1 Work flow for establishing the three-dimensional
stratum visualization model
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Fig. 2 Flowchart for establishing
the three-dimensional stratum visualization model by
using GMS with borehole data
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Table 2 List of stratigraphic information and the
corresponding number code
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Table 3 List of lithology and the corresponding number code
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