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Comparison and analysis of spatial information measurement

values of specialized software in drone triangulation
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Abstract In the case of Drone Photogrammetry, the “pixel to point tool” module of Metashape,
Pix4D Mapper, ContextCapture, and Global MapperGIS, which is a simple software, are widely
used. Each SW has its own logic for the analysis of aerial triangulation, but from the user's
point of view, it is necessary to select a SW by comparative analysis of the coordinate values
of geospatial information for the result. Taking aerial photos for drone photogrammetry,
surveying GCP reference points through VRS-GPS Survey, processing the acquired basic data
using each SW to construct ortho image and DSM, and GCPSurvey performance and acquisition
from each SW The coordinates (XY) of the center point of the GCP target on the
Ortho-Image and the height value (EL) of the GCP point by DSM were compared. According to
the “Public Surveying Work Regulations”, the results of each SW are all within the margin of
error. It turned out that there is no problem with the regulations no matter which SW is
included within the scope.
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3 2. GCP &9 VRS RTK GPS survey
Fig. 2. the VRS RTK GPS survey on GCP
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Table 1. VRS RTK GPS Survey Absolute
Coordinate Values on GCP

Neme Y C()rcT)]c))rd. X C()rcT)]c))rd. Zd-C()r%c))r
GCPO1 | 261,913.447 | 245,287.005 | 38.123
GCP02 | 262,001.152 | 245,251.796 | 44.377
GCPO0O3 | 261,958.343 | 245,293.495 | 41.709
GCP04 | 261,966.267 | 245,236.982 | 34.219
GCPO5 | 261,840.821 | 245,251.648 | 18.346
GCPO06 | 261,886.550 | 245,253.423 | 22.893
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Fig. 3. Test Bed Ortho-Aerial Photography
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Table 2. Check Point Surveying 3D Coordinate

Check | GCP Y

X
Point | Ref. | Coord.(m) | Coord.(m)

Z
Coord. (m)

CP—-1 | GCP4 |261,966.267|245,236.982

34.219

CP—-2 | GCP2 |262,001.1562|245,251.796

44.377

CP—-3 | GCP3 |261,958.343|245,293.495

41.709

CP—4 | GCP1 |261,913.447|245,287.005

38.123

CP—-5 | GCP6 |261,886.550|245,253.423

22.893

CP—-6 | GCP5 |261,840.821|245,251.648

18.346
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Table 3. CP coordinates in Metashape

%T)?r?tk Coor>é|. (m) Coor\c(j.(m) Bl
CP-1 245,236.982 | 261,966.267 34.171
CP-2 245,251.800 | 262,001.150 44.428
CP-3 245,293.500 | 261,958.340 41.611
CP-4 245,287.010 | 261,913.450 38.213
CP-5 245,253.420 | 261,886.550 22.910
CP-6 245,251.650 | 261,840.820 18.310

Pix-4D9] DSMOJIA
3 2.
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Table 4. CP coordinates in Pix4D

%T)?r?tk Coor>é|. (m) Coor\c(j.(m) Bl
CP-1 245,236.982 | 261,966.267 34.223
CP-2 245,251.800 | 262,001.150 44.401
CP-3 245,293.500 | 261,958.340 41.629
CP-4 245,287.010 | 261,913.450 38.080
CP-5 245,253.420 | 261,886.550 22.929
CP-6 245,251.650 | 261,840.820 18.259
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Table 5. CP coordinates in ContextCapture CF%1o61,886.556/261,886.574261,886.561261,886.543
CP-1 | 245,236.982 | 261,966.267 | 34.192 — —— — —

CP—2 | 245,251.800 | 262,001.150 | 44.461

CP-3 | 245,293.500 | 261,958.340 | 41.634 A= VRS GPS 714 &% dolHQl (& 2]
CP—4 | 245,287.010 | 261,913.450 | 38.110 = 7IFoE Zt SW AP A¥=9] AP oln|A]
CP-5 | 245,253.420 | 261,886.550 | 22.955 A AExAY FHH 9A FE FEK Y)E v
CP-6 | 245,251.650 | 261,840.820 | 18.315 45t [# 8.]9 217t =EEH U
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Table 8. Amount of error in plane coordinate valu

es (X, Y) of the center point of the Ortho-Image

H 6. Global Mapper?| M3 AtH targets (Ur 4X, D 2y, @9l m)
Table 6. CP coordinates in Global Mapper ; Context Global
— - - pp CP | Metashape Pix4D Capture Mapper
ec .
Point Ceeiel. () Cosme. () Elevation op1 0.007 0.066 0.078 0.014
CP—1 | 245,236.982 | 261,966.267 | 34.000 0.015 —0.007 0.005 0.042
CP—2 | 245,251.800 | 262,001.150 | 44.000 -1 010 GLtse O
CP-3 245,293.500 | 261,958.340 41.630 0.014 0.000 0.059 0.0
-0.071 —0.051 —0.044 —0.069
CP—4 245,287.010 | 261,913.450 38.000 CP3
0.021 —0.054 0.006 —0.030
CP-5 245,253.420 | 261,886.550 22.197 0.003 0.058 0017 0.061
CP—6 | 245,251.650 | 261,840.820 | 18.000 CP4 GEEE | —0 e B
oPs 0.019 —0.007 0.029 0.008
7} SWollA =& AHAF ojuz|Are] L EX 0.003 —0.018 —0.016 0.024
— 0.009 0.038 0.032 0.000
FAHY A #Hr X Y)S [®E 708 Zol CcP6 0,006 0.0 oor 0.007
FA== A - ' - -
B Metashape AlZ (cm)
B 7.2 HAO|OIX| & thE HX[ SHE ZHE © Pix4D Mapper
Table 7. Center point coordinates of each SW Or A ContextCapture
A
tho-lmage Targets (Ur X 28 D: Y ZH) * Global Mapper 2
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cP4 245,286.998245,286.939245,286.927/245,286.991 Fig. 9. Distribution diagram of plane coordinate va
261,913.432/261,913.454[261,913.442/261,913.405 lues (X, Y) error amount of verification SW
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Table 9. Elevation value (EL) error amount on the

test reference point and each SW derivation DSM
(4EL, &% m)

: Context Global
CP | Metashape Pix4D Capture Mapper
CP1 —0.090 0.043 0.013 0.123
cP2 —0.051 —0.024 —0.084 0.377
CP3 0.098 0.080 0.075 0.079
CP4 0.048 —0.004 0.027 0.219
CP5 0.036 0.087 0.031 0.346
CP6 —-0.017 —0.036 —0.062 0.696
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