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Abstract: This paper is the result of geophysical exploration engineering. [Objective] The complexity of seismic exploration is
gradually increasing currently, and it is also urgent to improve the construction efficiency of seismic exploration.With the development
of UAV technology, its application scope in seismic exploration is gradually expanding and has achieved good results. [Methods] This
paper discusses the principles, methods, 3D modeling techniques, the recognition and extraction of various geographic, and the global
optimization and sharing of the extracted information. [Results] Based on the above method, it is possible to implement the inspection
of the stimulation well and the recovery of QC data from wireless nodes, and optimization of personnel travel paths in complex seismic
exploration areas, and effectively improving the seismic exploration production efficiency. [Conclusions] Therefore, in complex

seismic exploration production environments, this method promotes efficient production and management of the field data acquisition
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inseismic exploration, and it has broad application prospects in intelligent oil and gas seismic exploration.
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Highlights: The recognition and extraction of various geographic and terrain information based on UAV tilt photography 3D modeling

technology, and the global optimization and sharing of the extracted information; Innovativeimplementationforthe inspection of the

stimulation well and the recovery of QC data from wireless nodes, and optimization of personnel travel paths in complex seismic

exploration areas based on UAV tilt photography results.
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Fig. 1 Tilt photography method
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Fig. 2 Interior orientation elements of photo
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Fig. 3 Exterior orientation elements of photo
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Course tilt angle y—The angle between the Z-axis and SOx which is
projection of SO on the XZ plane; Lateraltilt angle w—The angle
between SO and SOx which is projection of SO on the XZ plane;

Photorotation angle k—Included angle between the intersection

line of YSO plane on the photo and the y-axis of the image plane

coordinate system
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Fig. 4 Location map of image control points
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Table 1 Accuracy without image control points

K5 FEtrz/m FEEm SRS EmMm SEEm &

kl 0.172 7.481 11313 3.832  fREES
k13 0.217 5.192 8.889 3.697 1R
k14 0.261 6.432 9.702 3270 MRS
k15 0.089 5.523 9.037 3514 Kl
k16 0.110 4.688 8.254 3.566  1REERM

K2 MANGESBE

Table 2 Accuracy with image control points

JT5 PSR /m W R /m AR SR /m SRR /m R

k1 0.000 7.481 7.365 0.116 1B4E L
k13 0.000 5.192 5.268 0.076 &4
k14 0.000 6.432 6.437 0.005 fR#EH
k15 0.244 5.523 5.530 0.007 Kk
k16 0.000 4.688 4.641 0.047 {54z
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Fig. 5 Modeling flowchart
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Fig. 6 3D Digital surface model(part)
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Fig. 7 Schematic diagram of UAV simulating ground flight
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Fig. 8 Patrol well by UAV simulating ground flight
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Fig. 9 Comparative analysis of photos
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a—First time taking photos; b—The nth taking photos
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Fig. 10 Video inspection by UAV simulating ground flight
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Fig. 11 Flowchart of recycling node QC data by UAV
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Fig. 12 Method of recycling node QC data by UAV
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Fig. 13  Efficiency of recycling node QC data by UAV
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Fig. 14 Optimization and sharing of terrain information
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