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Research on large scale digital aerial mapping method and
its application in waterway engineering

Wu Xu, Zhu Chunchun
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Abstract: Traditional stereo pair and 3D model mapping methods respective limitations in terms of accuracy, efficiency, and
applicability, making it difficult to meet the demands for highly efficient and high—precision mapping under complex
topographic conditions. This paper proposes a fusion mapping method by comparatively analyzing the advantages and
disadvantages of these two approaches and adopting a "complementary approach" based on theoretical and efficiency analysis
to enhance the efficiency and accuracy of large —scale topographic map production. Through a practical project, data was
collected using UAV. Experiments were conducted using stereo pair mapping, 3D model mapping, and the fusion mapping
method, respectively. The horizontal and vertical accuracy of the three methods was evaluated using field survey data. The
results demonstrate that the fusion mapping method significantly improves mapping efficiency and accuracy in complex terrain,
indicating high potential for broader applicability.
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Fig.1 Flowchart of stereo pair mapping
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Fig. 2 Flowchart of 3D model mapping

S HEASTRYN P21 8 2ok TE ML A R AR R A B
AR, R ELSSEAR B S5 = AT, =
Y FAEAILL DSM( =HER AR ) Sy B, #8493
JIr it ) A R BRS8N Y
BRI RS B 25 32 3 T E S M L B IC IR BRI ]IS
0 JUARDHS JEE oo 85 2 1 7 28 25 s R A TIN 2R
B, EHOEEAN TS L, MELORE B K = H L
stk
1.3 2 Al Bk s a7

AR BN S ARG I 18] 55 = 2 <7 AR AL
K 2 ROk idbf s b, 456 2 Fhez DTk s
R R SEBRAE L I H 22 2850, 230 % 2 Ry
R SRR T, b B 3 AR
e G L S R R, AR R E AR ke
A IE] | Aol IR E] 5N B B IR 2R 5 70 AT o

PASEAARAG S I 1 = s 0] ek A A=
7 Y I PR SO B B SRR AR, X8
PEEATGEI 5000, P B o A A
Wy .

Horpr, P dn i LA 22 5 A K fe
GNSS-RTK 842t A R AR AL Gl RS O T
RERE s THOUINRE RE , AT s BEAS I )-S5 A 45
Ik T TR 2 R AR 22 X0 F 45 SR A PRl . o3
PR R I 2R P iR 22 0P B il . RORPEE
PR L E 58 i H B DI Al BEAR 5 R i A
B AV ERTE , Gei A 8l R ()
5 BAL I AR AN R M 3R 58 R . B iToE




2026 455 7 1)

R, A5 R RTINS A 7 AT R AEIUIE TR P AR H] - 45 -

A A AR R AR BT B ER A iR 22
RORPFEARER IRl R A%
ARSCHEICT 8 AN H Y B s, L
Horp BAACRIER 73 MR EAE o s i, o
BRI 1.
®1 WREELHRENESHHER
Table 1 Results of quality and efficiency analysis of

terrain elements mapping
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Fig. 3 Schematic diagram of core concepts of fusion

mapping method
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Table 2 Classification of ground feature collection
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Table 3 Comparison analysis of accuracy and efficiency
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