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Abstract

The research methods of digital outcrop mainly include lidar technology and digital photogram-
metry technology. The 3D model constructed by the real scene can be used for a variety of geolog-
ical analysis, such as section measurement, rock lithology analysis, rock strike analysis, rock
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overlying condition analysis, structure and sedimentary information. It can lay a reliable data
foundation for repeated virtual measurement (thickness, bedding/plane bedding and linings, etc.)
and quantitative statistics, and provide important research ideas and basis for the prediction and
reservoir development of carbonate karst fracture-vuggy reservoirs. By referring to relevant lite-
rature, the digital research examples of carbonate profiles have been investigated, including the
Feixianguan Formation of Triassic in eastern Sichuan and western Hubei, the Changxing Forma-
tion of Jianchangba section in Lichuan, western Hubei, the digital outgrowth profiles of Lianglitage
Formation in Tazhong area, Tarim Basin, and Xiao Erbulak Formation in Kepingba area. The re-
search contents include automatic extraction of outcrop holes based on multi-scale regional con-
volutional neural network; The fabric characteristics of karst fractures and caves based on digital
outcrop characterization and 3D geological modeling of carbonate reservoirs; Multi-scale hetero-
geneity characterization and 3D geological modeling of carbonate reef outcrop based on UAV tilt
photography.
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Figure 1. Schematic diagram of date acquisition scheme based on
ground Lidar
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Figure 2. Technical route for constructing digital outcrop real scene 3D model based on drone tilt photography [8]
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Figure 3. The workflow of constructing digital outcrop real-scene 3D model based on drone tilt photography [8]
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Figure 4. 3D digital outcrop modeling session [9]
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Figure 5. Spatial relationship between outcrop geometric features and aerial point locations [9]
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MBS B = B PR ECT B TSR AR AR A A . FLBRE . BiEH., A, JREd ds
RS DU )| P AL S R R Sk = B R AL SR ik 2 B 7 R S AR [16], AR 254 TR
il J2 1 b 5 BORHARE RO it )2 TN B2 41 7 B AT SE AR o ORI E AR AR B T b2 F AR R B
LRI FE AR, R B TR A M R X B PR R . Numair 258 FH O R AR SR s = a4
A XTEES MV ENLATAR R S A AT, MR TR T S S AR B R SRR, S HRAE AT R, R
T MDA R R B DL[17]. Villarreal 5B 7EA A T HOGIH, A8 T HRHZ R D A - E
R A EE B BEOR LT B R S0 [18]. FEVIRIEI T, WOLHRE R MR R EEMMEH . Mutasim %5
STYLREBT R A 5 Khuff 25 =St - Khartam BT 78078 @88, IR T OIS TIERRE
[19]. Patricia 257 FIBOGIH ARG T S8 8 WA EUF 85 kAR, 6 HOE IR RFAEEAT T 9T, JF
BEAT T IR SRR R I 1 & B 15 L[ 20] . 2017 4E Adam J Cawood %5 A Lb#5 T Al TC A ML R 4153 31 (1) %
- iR SR H O B I8 SR AR AR B B 7 R S B, 45 SRR BRI T LiDAR B 1) 5 Sk 3 [ 45 MK 5
TRARZBHE L R SR ML, (HR T AN SR AL VG KR H0E, B8 2 i 8dE v IR 2 (13t
JRZH, M BE BB 4 %o b 5 I R AT AR T [21]

E A0 9 2R ST v A T IR A B, H N St 2 rh T TR S U T, M2y T BN
SR ND I #2 E N T = 4E TR AT, 46T 20 4l 80 4E4RK, EarthVision #4115
Bk, bR BB TRE R = 4 R ST R . BEJE, R S 4R BB R DT, IR 2 AR
Ao HEAT TREAL, AR TR 2 AR B R A IR @A . TR A AR E R R, TR A
S = 2 R o AR AR LM B AP R E S, BRI T AR AU L @2 Fh 2 8. =4t
JRAERAE KR D7 T g TR 5 TR AR M5 7 T S5 U3 S T BB B . 2015 4F, IR SRR
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Figure 6. Two-dimensional reservoir geological model of the Fei Xian Guan Group Section I11-1V outcrop of the Triassic
System in Qiyue Mountain, East Sichuan-West Hubei [25]
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Figure 7. Time slices of the 3D reservoir geological model of the Fei Xian Guan Formation Section I11-1V in the modeling
area of Qiyue Mountain, East Sichuan-West Hubei [25]
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Figure 8. The typical outcrop and its schematic diagram of architecture geological model of Jiantiancun section, Lichuan
City, Hubei Province [27]. (a) Realistic picture of shooting in field; (b) Artificial realism picture; (c) Schematic diagram of
contigurational geological model
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Figure 9. The model slices of No. 8 reef-shoal body in Yijianfang outcrop of Tarim Basin [5]
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Figure 10. Three-dimensional geological model of Xiaoerbulak Formation in Shiairike section [28]
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