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Fig. (7). Regression values, MAE and RMSE of height error between random and reference points in the
urban area, (a and b in configuration mode A, (j and d in mode B) in the first scenario.
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Fig.(6). Regression values, MAE and RMSE between random and reference points in the non-urban area, (a
and b in configuration mode A, (j and d in mode B) in the second scenario.
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Fig. (10). Regression values, MAE and RMSE of height error between random and reference points in the
urban area, (a and b in configuration mode A, (j and d in mode B) in the second scenario.

Sl JS 0 45w Jols ) gl Slite 90l 50 00 ]S blis >k caliste cllo g damlio b



sobte polai 3l gadys slaasss cds jo ey JuS bli aSll mj95 g b 36

bﬁ“}‘)d (Al 6@&\ (e

2 30 (= (- [ e,

E 7 | —mode A 3, g m— Mode A

8 = Mode B &N, O 8 16 == Mode B

L o 14 1 o

g . Z 2

S 20 3 121 - —

5 g 10 @

- 9 5 -

:‘-) 2 08

> @

S 10 S 06

£ £

= = 04

E 05 E

s o 02

g oo é 00 o
MAE-1st MAE-2nd RM SE-1st RMSE-2nd

Comparison 1st and 2nd scenario Comparison 1st and 2nd scenario

#9939 Jol s32,bmw 58 Floidlu 9 (Sl L bl ;3 guls €83 (il dmnlio :(1) S
Fig. (8). The comparision average accuracy of the results in construction and non-construction areas in the

first and second scenarios.
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Fig.(6). Regression values, MAE and RMSE between random and reference points in the non-urban area, (a
and b in configuration mode A, (J and d in mode B) in the third scenario.
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Fig. (10). Regression values, MAE and RMSE of height error between random and reference points in the
urban area, (a, and b in configuration mode A), (j and d in mode B) in the third scenario.
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The effect of ground control point network architecture and distribution
on the accuracy of UAV image maps.

Abstract

Understanding the impact of unmanned aerial vehicle (UAV) photogrammetric network
design parameters on 3D reconstruction quality is crucial for achieving optimal spatial
information production in a UAV-based project, considering existing conditions and
limitations. The purpose of this research is to assess the impact of ground control point
network architecture and distribution on the accuracy of spatial information and maps
generated from drone images. The design and distribution of the ground control point
network have been examined in two modes and three distinct scenarios for this aim.
Control points ranging from 4 to 42 points were designed just in the side models in the
first case (A) and both around and in the center position of the photogrammetry block in
the second case (B). According to the data, mode B had the highest measurement accuracy
in both urban and non-urban regions, as well as the best results and the least error in each
of those scenarios. The findings showed that the average accuracy loss in UAV-based
outputs in the first scenario is at least 12% in the arrangement of A and B control points.
Furthermore, the accuracy loss in the second and third scenarios is at least 0.59% and
0.53%, respectively, when compared to the first scenario. In general, it is not suggested
to construct and expand control point distances more than 30 times GSD, and if these
distances are exceeded, more control points must be designed in central block models.

Keywords: Network of Ground Control Points, Spatial Information, UAV images,
Accuracy.
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