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Abstract: Geological outcrop is an important object of geoscience research. It is difficult to save data, record

details, observe completely of a geological outcrop by the traditional means, with the research goal becoming
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more and more refined and complicated. To solve these problems, photography, 3D modeling and construction
of digital outcrop were applied to the study of outcrop. It provides a new idea for solving the problems such as
low efficiency, poor data reusability of traditional methods. The practice shows that a 3D digital outcrop can
combines outcrop-related information such as text, pictures, videos, panoramas, documents and observation
points with a 3D outcrop model. It enables geologists to research and acquire geological information more objec-
tively and more comprehensively. And then it can be used for a variety of geological analysis such as observe
macroscopic landform, judge stratum strike and occurrence, identify lithology and geological boundaries, and so
on. Compared with traditional methods, the new method enables geologists to acquire more intuitive understand-
ing of geological features and spatial-temporal characteristics of a outcrop. It also makes geological analysis, co-
study and sharing a outcrop efficient and convenient. Overall, it provide a more efficient way to geological anal-
ysis, it also provide a new method of geological observation and geological analysis.

Keywords: digital outcrop; 3D modeling; UAV photography; geological analysis; the Northwestern Mar-
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Fig. 1 Location and geological map of Tuziakeneigou
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Tab. 1 Lithologic features of stratums in Tuziakeneigou

# 4 £55 R (m) A R
EHUER Q 23~ 58 ROHE. A, . OB, Bt
Fildl 1g  20~119 W, OREE L gk W, LERE . R RAEAHSLR, RUFRE. BibE
PEINAFH e 30~450 B KL K KE ., AR s SRAERR, ME . RETUE
Y # KA TR RO ESRERYLERE, ML, s RKE, RIS L

=g 150~ 300 .
o 2 3 Bk

W R KE L OREG, WERE . DHE . RBAAHYER, KBERL, REA
10~ 20 mJ5 Y JiE Bk 7
TR AR R A A, RIS LUKE . RS EOERE D E, B KA K AR R
a5 A 02 e koA B ik
fREZ AEEA cbhb 10~25 BAR R — BB EARE A, A A KA 2 &N

NEWEH  Jp 50~155

=&F PMRBEA Ty  23~103

K2 MHBAMERIMERELBEREEESH

Tab. 2 Calibration parameters of data acquisition equipment for geological outcrop of Tuziakeneigou

okt ZH
AL "
() BRSO (kg) HLIRUAE J1 (2%) 92 F FHRR (m) Fe K4 2k 4% (km)
K 5 D2000 2 1 6 8000 30
KIEM210 2 1 6 8000 30
L wr OBE oswm T pmme) mmoom  mame FRE
(10 (um) (c)
F /R PSDK101S 4 >12000 5 pes 3.9 0.8 35 45 -10~50

a3 7 1] A B, HTET A8 S0 A DR AR MOF LT FEAT BOX. W I 205 b, TR 4 K A4k 122 TR AH A 40 1
R EE GPS M C S MR A A AZ R EA T 15 42 TB, A5 U 7 8 Sk DI AR Y i s A i i A B T el T

SR, DRI B SRR, HOT IR MWRAL 25 @B A RO B 0 BB Y ¢ R AR
e H—f A TELAPNIIARL, ©f7 1228 (K 2a), T “BOL” S ER “Pma” &



55

EEF: RN IR 7 P A Gk £5 BT T PR 9 B R S ) Al R M T A B BRI 43 A 165

a. “PEBAIE” R b “BIRIEL UG e “EURRE” MRIGCR; d “BIRIRELT MRRECR
B2 Z#HFEIMELEPEINEESHERSHZRITLE

Fig. 2 The contrast between problems and solved results during 3D digital outcrop constructing
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Fig. 3 3D digital outcrop of Tuziakeneigou
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Tab. 3 Identifying features of stratigraphic correlation based on 3D digital outcrop of Tuziakeneigou
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Fig. 4 The marks and example of stratigraphic correlation based on 3D digital outcrop of Tuziakeneigou
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Fig. 5 The example of sedimentological research based on 3D digital outcrop of Tuziakeneigou
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Fig. 6 The example of integrated application with surrounding surface information on 3D digital outcrop of Tuziakeneigou
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