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Fig. 1. Camera locations and image overlap.

Number of images: 445

Flying altitude: 102 m

Ground resolution: 1.25 cm/pix

Coverage area: 0.0373 km²

Camera stations: 445

Tie points: 1,888,741

Projections: 12,764,716

Reprojection error: 0.464 pix

Camera Model Resolution Focal Length Pixel Size Precalibrated

ZenmuseP1 (35mm) 8192 x 5460 35 mm 4.39 x 4.39 μm No

Table 1. Cameras.
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Camera Calibration

1 pix

Fig. 2. Image residuals for ZenmuseP1 (35mm).

ZenmuseP1 (35mm)

445 images

Type Resolution Focal Length Pixel Size

Frame 8192 x 5460 35 mm 4.39 x 4.39 μm

Value Error F Cx Cy K1 K2 K3 P1 P2

F 8174.29 0.36 1.00 -0.11 0.82 0.02 0.18 -0.51 -0.17 0.42

Cx -30.632 0.0093 1.00 -0.07 0.04 -0.01 0.04 0.12 -0.01

Cy 47.9953 0.015 1.00 0.01 0.13 -0.40 -0.11 0.31

K1 -0.0496828 1.1e-05 1.00 -0.37 0.22 -0.08 0.70

K2 0.0289355 2.8e-05 1.00 -0.92 -0.01 0.07

K3 -0.105217 5.8e-05 1.00 0.07 -0.27

P1 -0.000865021 1.7e-07 1.00 -0.13

P2 0.00233162 2.6e-07 1.00

Table 2. Calibration coefficients and correlation matrix.
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Camera Locations
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Fig. 3. Camera locations and error estimates.

Z error is represented by ellipse color. X,Y errors are represented by ellipse shape.

Estimated camera locations are marked with a black dot.

X error (m) Y error (m) Z error (m) XY error (m) Total error (m)

0.474794 0.332681 3.02221 0.579747 3.07732

Table 3. Average camera location error.

X - Easting, Y - Northing, Z - Altitude.
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Ground Control Points
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Control points Check points
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Fig. 4. GCP locations and error estimates.

Z error is represented by ellipse color. X,Y errors are represented by ellipse shape.

Estimated GCP locations are marked with a dot or crossing.

Count X error (m) Y error (m) Z error (m) XY error (m) Total (m)

1 5.43769e-05 3.65827e-05 0.000223023 6.55373e-05 0.000232453

Table 4. Control points RMSE.

X - Easting, Y - Northing, Z - Altitude.

Count X error (m) Y error (m) Z error (m) XY error (m) Total (m)

14 0.482872 0.506471 1.29448 0.69977 1.47151

Table 5. Check points RMSE.

X - Easting, Y - Northing, Z - Altitude.
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Label X error (m) Y error (m) Z error (m) Total (m) Image (pix)

GCP12 -5.43769e-05 -3.65827e-05 0.000223023 0.000232453 1.197 (46)

Total 5.43769e-05 3.65827e-05 0.000223023 0.000232453 1.197

Table 6. Control points.

X - Easting, Y - Northing, Z - Altitude.

Label X error (m) Y error (m) Z error (m) Total (m) Image (pix)

GCP15 -0.63791 0.0654522 -0.802185 1.02699 0.631 (54)

GCP14 0.870017 0.147748 1.09354 1.4052 1.220 (13)

GCP13 0.453014 0.0578314 0.555891 0.719431 1.071 (65)

GCP11 -0.58931 -0.577986 0.379684 0.908577 0.783 (46)

GCP10 0.835008 -0.131699 1.61773 1.82527 0.793 (8)

GCP9 0.123762 -0.212315 0.74494 0.78443 0.555 (46)

GCP8 0.0196578 -0.455648 0.965164 1.06749 1.076 (38)

GCP7 0.454398 -0.332054 1.37338 1.48422 0.895 (61)

GCP6 0.434109 -0.698061 2.16822 2.31882 0.473 (24)

GCP5 0.470577 -0.809026 2.43794 2.61142 1.190 (23)

GCP4 0.103487 -0.610149 1.36394 1.49777 1.465 (32)

GCP3 -0.221088 -0.98824 1.49461 1.80537 0.753 (7)

GCP2 -0.304186 -0.565132 0.661775 0.921873 0.952 (30)

GCP1 -0.257909 -0.193046 -0.0201156 0.322782 0.559 (46)

Total 0.482872 0.506471 1.29448 1.47151 0.910

Table 7. Check points.

X - Easting, Y - Northing, Z - Altitude.
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Digital Elevation Model
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Fig. 5. Reconstructed digital elevation model.

Resolution: unknown

Point density: unknown
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Processing Parameters

General
Images 445
Aligned images 445
Markers 15
Coordinate system ISN2016 + ISH2004
Rotation angles Yaw, Pitch, Roll

Tie Points
Points 1,888,741 of 2,212,979
RMS reprojection error 0.141307 (0.463964 pix)
Max reprojection error 0.474035 (46.6338 pix)
Mean key point size 2.91548 pix
Point colors 3 bands, uint8
Key points No
Average tie point multiplicity 7.87091
Alignment parameters

Accuracy High
Generic preselection No
Reference preselection Source
Key point limit 60,000
Key point limit per Mpx 1,000
Tie point limit 0
Exclude stationary tie points Yes
Guided image matching No
Adaptive camera model fitting No
Matching time 16 minutes 44 seconds
Matching memory usage 8.49 GB
Alignment time 12 minutes 59 seconds
Alignment memory usage 5.62 GB

Optimization parameters
Parameters f, cx, cy, k1-k3, p1, p2
Adaptive camera model fitting No
Exclude corners No
Optimization time 35 seconds

Date created 2025:11:13 10:57:28
Software version 2.3.0.21427
File size 315.40 MB

System
Software name Agisoft Metashape Professional
Software version 2.3.0 build 21427
OS Windows 64 bit
RAM 127.76 GB
CPU 12th Gen Intel(R) Core(TM) i9-12900K
GPU(s) NVIDIA GeForce RTX 3070 Ti
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