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Fig. 1. Camera locations and image overlap.
Number of images: 445 Camera stations: 445
Flying altitude: 101 m Tie points: 1,891,807
Ground resolution: 1.22 cm/pix Projections: 12,799,067
Coverage area: 0.0945 km2 Reprojection error: 0.467 pix
Camera Model Resolution | Focal Length | Pixel Size | Precalibrated
ZenmuseP1 (35mm) | 8192 x 5460 | 35 mm unknown | No

Table 1. Cameras.
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Camera Calibration
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Fig. 2. Image residuals for ZenmuseP1 (35mm).

445 images

Type Resolution Focal Length Pixel Size

Frame 8192 x 5460 35 mm unknown

Value Error F Cx Cy K1 K2 K3 P1 P2

F 8185.84 0.3 1.00 | -0.08 [ 0.79 | -0.54 | 0.14 | -0.40 | -0.12 | 0.16
Cx | -30.9789 0.0083 1.00 (-0.05 [ 0.04 |-0.00 |0.02 | 0.26 |-0.01
Cy | 48.4383 0.013 1.00 | -0.42 | 0.10 | -0.30 | -0.08 | 0.15
K1 | -0.0493785 6.2e-06 1.00 | -0.80 | 0.84 | 0.05 | 0.03
K2 | 0.0300703 2.9e-05 1.00 | -0.95 | 0.00 | 0.02
K3 | -0.108158 5.7e-05 1.00 | 0.03 | -0.06
P1 | -0.000859419 | 1.8e-07 1.00 | -0.03
P2 | 0.00234299 1.5e-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 (cm) | Y error (cm) | Z error (cm) | XY error (cm) | Total error (cm)

2.69621 2.95801 1.73343 4.00242 4.36167

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.
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Count

X error (cm)

Y error (cm) | Z error (cm)

XY error (cm)

Total (cm)

15

2.72941

3.435

13.7858

4.38736

14.4671

Table 4. Check points RMSE.
X - Easting, Y - Northing, Z - Altitude.
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Label | X error (cm) | Y error (cm) | Z error (cm) | Total (cm) | Image (pix)
GCP15 | 2.00619 -2.40377 13.9938 14.3398 1.084 (54)
GCP14 | -3.57595 -4.05861 15.477 16.395 1.140 (13)
GCP13 | -2.44306 -4.36343 12.541 13.5013 0.970 (73)
GCP12 | -1.74722 -2.40079 15.7075 15.9857 0.866 (47)
GCP11 | -0.393505 -1.5739 12.2848 12.3915 0.940 (46)
GCP10 | -4.955 -4.23923 11.5626 13.2747 0.954 (9)
GCP9 | -4.9006 -3.80101 14.4315 15.7077 0.563 (46)
GCP8 |-1.85728 -4.49327 14.3215 15.1243 0.588 (38)
GCP7 |-0.497689 -2.2361 10.2909 10.5428 0.696 (61)
GCP6 |-3.17216 -5.45069 13.9802 15.3368 0.745 (33)
GCP5 |-3.26159 -4.06317 16.9169 17.7011 0.482 (23)
GCP4 | -1.27525 -3.21708 14.7311 15.1322 0.774 (32)
GCP3 | 0.233094 -0.951729 11.3 11.3424 0.476 (7)
GCP2 [1.91145 -1.03079 12.4634 12.6512 0.488 (31)
GCP1 |2.73073 -3.36332 15.0271 15.6392 0.758 (46)
Total | 2.72941 3.435 13.7858 14.4671 |0.812
Table 5. 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: 8.45 cm/pix
Point density: 140 points/m?2
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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

Date created

Software version

File size

Depth Maps
Count

Depth maps generation parameters

Quality
Filtering mode
Max neighbors
Processing time
Memory usage
Date created
Software version
File size
Point Cloud
Points
Coordinate precision
Point attributes
Color
Normal
Confidence
Point classes

445

445

15

ISN2016 + ISH2004
Yaw, Pitch, Roll

1,891,807 of 2,212,934
0.142652 (0.467112 pix)
0.432703 (46.6847 pix)
2.91527 pix

3 bands, uint8

No

7.8707

High

No

Source

60,000

1,000

0

Yes

No

No

18 minutes 53 seconds
2.17 GB

15 minutes 7 seconds
5.23GB

2025:11:12 22:38:36
2.3.0.21427

979.82 MB

445

High

Mild

16

45 minutes 17 seconds
11.45 GB

2025:11:12 23:40:50
2.3.0.21427

6.95 GB

711,696,298
3.06 mm

3 bands, uint8



Created (never classified)
Depth maps generation parameters
Quality
Filtering mode
Max neighbors
Processing time
Memory usage
Point cloud generation parameters
Source data
Processing time
Memory usage
Date created
Software version
File size

Model

Faces
Vertices
Vertex colors
Depth maps generation parameters
Quality
Filtering mode
Max neighbors
Processing time
Memory usage
Reconstruction parameters
Surface type
Source data
Interpolation
Strict volumetric masks
Processing time
Memory usage
Date created
Software version
File size

DEM

Size
Resolution
Coordinate system
Reconstruction parameters
Source data
Interpolation
Processing time
Memory usage
Date created
Software version
File size

System

Software name
Software version
0s

RAM

CPU

GPU(s)

711,696,298

Ultra High

Mild

16

2 hours 13 minutes
45.69 GB

Depth maps

7 hours 54 minutes
90.50 GB
2025:11:12 01:01:33
2.3.0.21427

10.43 GB

13,371,931
6,686,725
3 bands, uint8

High

Mild

16

45 minutes 17 seconds
11.45 GB

Arbitrary

Depth maps

Enabled

No

32 minutes 6 seconds
18.14 GB

2025:11:13 00:12:43
2.3.0.21427

255.06 MB

3,847 x 3,844
8.45 cm/pix
ISN2016 + ISH2004

Model

Enabled

11 seconds

1.34 GB

2025:11:13 00:30:35
2.3.0.21427

72.27 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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