548 B 11 DR e R CfF BB a2 i) Vol.48 No.11
20234 11 H Geomatics and Information Science of Wuhan University Nov. 2023

B 3T g 2K - K A B L BESE A L B S A DA AR R A A R (U] B R R (5 BRI ) L 2023, 48(11):1715-1723.DOI:

E¥L:E 10.13203/j.whugis20230373

i
% Citation: ZHANG Zuxun, DUAN Yansong, TAO Pengjie.From Ground Control Point to Digital Control Photo[J]. Geomatics and
Information Science of Wuhan University, 2023,48(11):1715-1723.DO1:10.13203/j.whugis20230373

N 3] o 330 9 Bl e

KA BREM A
1 sBUK R S B TR e, W 5N, 430079
2 WdeE I sz wid 2, 430079

W EATHRFENIRAKT RS LMY =26 "B XA F s RPR 5 R B AR # (2 K
JRABTEN A 77 R H) B e S P iR 2 SRR R TRE R B %, AT el flTEmidid s
ZhE B REHIGEMEY RAE R IR F AR, R XA bR R0 = A ) B XA R — A AR AL 8 )
S BRI A A FIF AR R AT AR T K E G ANAE S PO EL SR AN A A BT EH A A
K AL AR R AN AR e T2 IUAT AL ey A ST MR R R B AR AR T B T A
KEW : ZIH ;35 5 A

FESES . P237 XEKFRIRAD A %5 B #5:2023-10-08
DOI:10.13203/j.whugis20230373 XERES.1671-8860(2023)11-1715-09

From Ground Control Point to Digital Control Photo

ZHANG Zuxun' DUAN Yansong'? TAO Pengjie '’

1 School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China
2 Hubei Luojia Laboratory, Wuhan 430079, China

Abstract: The “cloud control” paradigm, grounded on geocoded data such as digital orthophoto map
(DOM) and digital elevation model (DEM), is gradually maturing for applications in medium and small—
scale mapping. However, its essence of obtaining control points from the object space inherently carries er-
rors within the DOM and DEM products, subsequently hindering its applicability in large—scale mapping
scenarios. Constructing constraints based on original images with known accurate orientation parameters
and adjusted object space tie points represents a theoretically superior cloud control paradigm. This paper
proposes developing this image—based cloud control paradigm into a standardized survey and mapping prod-
uct, termed digital control photo (DCP), aiming to better ensure positioning accuracy while reducing redun-
dant labor and computational power consumption in revisit aerial survey tasks. This paper also introduces
the application of DCP in calibration of large—format aerial cameras, geometric positioning of unmanned
aerial vehicle images and satellite images, and suggests several recommendations for promoting the estab-
lishment of a DCP application system.
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Fig. 1 Composition of the Digital Control Photo
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Fig. 2 The Lens and Sub-array Configuration of the AFC-900 Aerial Camera
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Fig. 3 Footprints of SWDC-4 Images and Ground Control Points and the Derived Photogrammetric Point Cloud
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Fig. 4 Footprints of AFC-900 Images and Matched Control Points from Digital Control Photos on One Sub—array Image
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Fig. 9 Footprints of the ZY-3 Satellite Images and Ground Control Points of Shandong Test Area
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