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Conceptual Design of Ground Control Point Survey
Automation Technology Using Drone

o1 =2*
UTQ, BEFE

Jae-Woo Park’, Dong-Jun Yeom?

{Abstract)

In recent construction sites, digital maps obtained through drone photogrammetry
have garnered increasing attention as indispensable tools for effective construction site
management. the strategic placement of Ground Control Points (GCPs) is crucial in
drone photogrammetry. Nevertheless, the manual labor and time-intensive nature of
GCP surveying pose significant challenges. The purpose of this study is to design the
concept of automated GCPs survey technology for enhancing drone photogrammetry
efficiency in construction sites. As a result, the productivity of the automated method
was analyzed as 118,894.7m’/hr. It is over 25% productivity improvement compared to
traditional methods. In future studies, economic analysis of automated methods should
be studied.
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Fig. 3 Conceptual design of automated GCPs survey
technology
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Fig. 4 Diagram for ground control point calculation
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Table 1. Productivity analysis of conventional GCP surveying

Working
Conventional process time
(min)
Preparation |-GCP deployment plan and 30.0
work checking the equipment ’
“Walking time [Outside of site] 31.0
(Path : 2.0km(Figure 9-(2)) '
-Walking time [Inside of site] 70
(Path : 0.43km(Figure 9-(b)) '
surveying |-GCP target setup [Outside] 0
work (Use of topographic features)
*GCP target setup [inside] 3.47
(0.87min/ea, 4ea) ’
*GNSS serveying 16.4
Fig. 8 Ground control point layout plan[5] (1.37min/ea, 12ea) '
Total 87.87
Al 3l S| HEAIO AR B
4.2 xHEH—l x I|"%2|' o—l—l A<l>I|_o (Lo | oo O]ﬂi Table 15,4_ 7E1.q_ E;_]', éog _(H—E)-H (R

2 olFdh= AlRE AYdHuich HAL By
4.2.1 THEHA! EhAlo| R AQAZH BA georng 77kedi(Kakao Corp., THeHlah)S:
, Bt EH AR mE olF AQARMS ALK
DEF A}, A Ao AR FEE  of AESthFig. 9). EIF 32 AE ZEA
Ak ZEANAYE S Q] AQAZRS diRE A0 AY Aedt Bl Z A7t glo] ALY
o oA A ZAste] Hghe 8ot A 24 diidelA ALdsteck

7

(a) Walking time and path [Outside of site] (b) Walking time and path [Inside f site]

Fig. 9 Travel time calculation of conventional method
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Table 2. Productivity analysis of automated GCP surveying

Working
Conventional process time

(min)

-Plan to setup drones and 50

making orthographic image '

-Drone Flight and take images 11.22
(409%339m, 234 images) :

Preparation .

work -orthographic image process 10.95
(234 images, GSD 10.14cm) )

-Send images to server 8.52

(234 images, 1.09GB)
-GCP surveying path generation 1.08

-Moving along surveying path

(Speed 5km/h, Elevation 80m) 1587
-Drone up/down 112
surveying | (0.93min/ea, 12ea, Hevation 80m) :
work  |-GCP data acquisition 30
(0.25min/ea, 12ea) ’
-Replacing the drone battery 2.83
(RTH : 0.83min, Replacing 2min) ’
Total 69.67

B 101-2020.6.12 @234 ©00:10:57 vesg

2023.7.25.27 9:32:49

node-odm-1 (%)

auto-boundary: true, fast-orthophoto: true
10.14cm

27830614

228275

-

(b) orthographic image process
(WebODM 1.9.19 fast-orthophoto)

Fig. 10 Time calculation of automated Preparation
work
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