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Fig. 1. Camera locations and image overlap.
Number of images: 445 Camera stations: 445
Flying altitude: 102 m Tie points: 575,056
Ground resolution: 1.24 cm/pix Projections: 4,354,626
Coverage area: 0.0391 km2 Reprojection error: 0.284 pix

Camera Model

Resolution

Focal Length

Pixel Size

Precalibrated

ZenmuseP1 (35mm)

8192 x 5460

35 mm

4.39 x 4.39 um

No

Table 1. Cameras.
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Camera Calibration
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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 pm

Value Error F Cx Cy K1 K2 K3 P1 P2

F 8198.03 0.51 1.00 | -0.10 [ 0.81 | 0.08 | 0.17 [ -0.50 | -0.18 | 0.45
Cx | -30.9423 0.013 1.00 (-0.06 | 0.04 | -0.01 [ 0.04 | 0.14 | -0.01
Cy | 48.8592 0.021 1.00 | 0.06 | 0.13 |-0.39 | -0.11 | 0.33
K1 | -0.0503494 1.6e-05 1.00 | -0.36 | 0.20 | -0.09 | 0.70
K2 | 0.0299426 4e-05 1.00 |(-0.92 | -0.01 | 0.08
K3 | -0.108361 8.5e-05 1.00 | 0.08 | -0.28
P1 | -0.000870077 | 2.5e-07 1.00 | -0.14
P2 | 0.00233123 3.7e-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)

0.434565

0.311492

2.71998

0.534672

2.77203

Table 3. Average camera location error.

X - Easting, Y - Northing, Z - Altitude.
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Ground Control 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 5.29613e-05 | 2.84898e-05 | 0.000197274 | 6.01379e-05 | 0.000206237
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 0.484784 0.509052 1.33122 0.702958 1.50542

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 | -5.29613e-05 |-2.84898e-05 |0.000197274 |0.000206237 |1.190 (46)

Total | 5.29613e-05 | 2.84898e-05 | 0.000197274 | 0.000206237 | 1.190

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 | -0.640905 0.0632607 |-0.761012 0.996946 |0.625 (54)
GCP14 | 0.876554 0.150489 1.16965 1.46938 1.200 (13)
GCP13 | 0.456565 0.0591821 |0.582033 0.742103 |1.069 (65)
GCP11 | -0.589851 -0.582137 | 0.417209 0.927832 |0.779 (46)
GCP10 | 0.838301 -0.132936 1.68893 1.89021 0.787 (8)
GCP9 |0.12434 -0.215013 0.751762 0.791731 |0.551 (46)
GCP8 |0.0197549 |-0.45926 0.972718 1.07587 1.073 (38)
GCP7 |0.455257 -0.334878 1.40319 1.51272 | 0.888 (61)
GCP6 |0.43358 -0.700434 2.22655 2.37405 | 0.465 (24)
GCP5 |0.469812 -0.81096 2.50867 2.67802 1.191 (23)
GCP4 |0.10353 -0.613985 1.38297 1.51668 1.456 (32)
GCP3 | -0.221062 -0.991933 1.54687 1.85084 | 0.741 (7)
GCP2 |-0.305132 -0.569547 | 0.678562 0.936983 |0.953 (30)
GCP1 |-0.259753 -0.195766 |-0.0186345 |0.325796 |0.553 (46)
Total | 0.484784 |0.509052 |1.33122 1.50542 | 0.905
Table 7. Check points.

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

Aligned images
Markers
Coordinate system
Rotation angles

Tie Points

Points

RMS reprojection error

Max reprojection error

Mean key point size

Point colors

Key points

Average tie point multiplicity

Alighment parameters
Accuracy
Generic preselection
Reference preselection
Key point limit
Key point limit per Mpx
Tie point limit
Exclude stationary tie points
Guided image matching
Adaptive camera model fitting
Matching time
Matching memory usage
Alignment time
Alignment memory usage

Optimization parameters
Parameters
Adaptive camera model fitting
Exclude corners
Optimization time

Date created

Software version

File size

System

Software name
Software version
0s

RAM

CPU

GPU(s)

445

445

15

ISN2016 + ISH2004
Yaw, Pitch, Roll

575,056 of 2,212,979
0.142594 (0.28357 pix)
0.409723 (1.16647 pix)
1.98241 pix

3 bands, uint8

No

7.87091

High

No

Source

60,000

1,000

0

Yes

No

No

16 minutes 44 seconds
8.49 GB

12 minutes 59 seconds
5.62 GB

f, cx, ¢y, k1-k3, p1, p2
No

No

10 seconds
2025:11:13 10:57:28
2.3.0.21427

285.33 MB

Agisoft Metashape Professional
2.3.0 build 21427

Windows 64 bit

127.76 GB

12th Gen Intel(R) Core(TM) i9-12900K

NVIDIA GeForce RTX 3070 Ti
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