SUPPLEMENTARY INFORMATION

Pleistocene aardvark (Orycteropus afer) burrow traces on South Africa’s Cape coast



LINKS TO DRONE VIDEOS


Site 1: https://youtu.be/6FMiSWuFRWw?si=Bf3oaUIdO19NV3D6

Site 2:  https://youtu.be/Uy2Q8O7SpH4?si=rT3bd70YjgVdwGtK

Site 3:  https://youtu.be/Ym1-l7pfrDs?si=7pbZaueLMcxxt7wW

Site 4:  https://youtu.be/DTRDPZplOfI?si=6JJ3THVmxlumy1J5

Site 5:  https://youtu.be/w4V5313t_T4?si=d6_7RR6hssH9IbbQ



PHOTOGRAMMETRY DETAILS
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Figure S1. Probable aardvark images from Leeublad in the Kammanassie Mountains in the Little Karoo; the scale at bottom left is in cm.
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Survey Data
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Fig. 1. Camera locations and image overlap.
Number of images: 51 Camera stations: 51
Flying altitude: 68.2 cm Tie points: 20,653
Ground resolution: 0.231 mm/pix Projections: 184,623
Coverage area: 2.18 m2 Reprojection error: 0.471 pix
Camera Model | Resolution | Focal Length | Pixel Size Precalibrated
TG-6 (4.5mm) [ 4000 x 3000 [ 4.5 mm 1.56 x 1.56 um | No

Table 1. Cameras.
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Camera Calibration
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Fig. 2. Image residuals for TG-6 (4.5mm).

TG-6 (4.5mm)
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51 images

Type Resolution Focal Length Pixel Size

Frame 4000 x 3000 4.5 mm 1.56 x 1.56 pm

Value Error F Cx Cy K1 K2 K3 P1 P2

F 2953.43 0.12 1.00 | -0.06 | 0.11 | 0.13 | 0.07 | -0.06 | -0.16 | 0.17
Cx | -1.56024 0.18 1.00 | -0.18 | -0.26 | 0.03 | -0.02 | 0.88 | -0.09
Cy | -15.9335 0.16 1.00 | 0.09 | 0.00 | -0.01 | -0.10 | 0.86
K1 | 0.0134154 5.1e-05 1.00 | -0.89 | 0.84 | -0.27 | 0.08
K2 | -0.0234774 0.00016 1.00 | -0.98 | 0.03 | -0.01
K3 | 0.0103884 0.00017 1.00 | -0.01 | 0.00
P1 | 0.000471842 | 1.2e-05 1.00 | -0.04
P2 | -0.00243795 | 1.1e-05 1.00

Table 2. Calibration coefficients and correlation matrix.
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Scale Bars

Label Distance (m) | Error (m)
point 1_point 2 | 0.100297 0.00029743
point 3_point 4 | 0.099877 -0.000122996
point 5_point 6 | 0.099645 -0.000355033
point 7_point 8 | 0.100178 0.000177961

Total

0.000255593

Table 3. Control scale bars.
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Digital Elevation Model
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Fig. 3. Reconstructed digital elevation model.

Resolution: unknown
Point density: unknown
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Processing Parameters

General

Cameras

Aligned cameras
Markers

Scale bars
Coordinate system
Rotation angles

Point Cloud

Points

RMS reprojection error

Max reprojection error

Mean key point size

Point colors

Key points

Average tie point multiplicity

Alignment parameters
Accuracy
Generic preselection
Reference preselection
Key point limit
Tie point limit
Guided image matching
Adaptive camera model fitting
Matching time
Matching memory usage
Alignment time
Alignment memory usage

Software version

Dense Point Cloud

Points
Point colors

Depth maps generation parameters

Quality
Filtering mode
Processing time

Dense cloud generation parameters

Processing time
Software version

Model

Faces
Vertices
Vertex colors

Depth maps generation parameters

Quality

Fittering mode

Processing time
Reconstruction parameters

Surface type

Source data

Interpolation

51

51

8

4

WGS 84 (EPSG::4326)
Yaw, Pitch, Roll

20,653 of 24,300
0.158756 (0.470794 pix)
0.478988 (6.8227 pix)
2.84984 pix

3 bands, uint8

No

9.93514

High

Yes

No

40,000
4,000

No

No

19 seconds
415.79 MB
6 seconds
47.27 MB
1.6.2.10247

74,833,094
3 bands, uint8

Ultra High
Moderate
20 minutes 49 seconds

1 hours 20 minutes
1.6.2.10247

8,809,279
4,405,331
3 bands, uint8

Ultra High
Mild
21 minutes 17 seconds

Arbitrary

Depth maps
Enabled
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Strict volumetric masks
Processing time

Software version

System

Software name

Software version

oS

RAM

CPU

GPU(s)

No
32 minutes 41 seconds
1.6.2.10247

Agisoft Metashape Professional

1.6.2 build 10247

Windows 64 bit

255.89 GB

Intel(R) Xeon(R) CPU E5-2698 v3 @ 2.30GHz
AMD Radeon (TM) R9 Fury Series (Fiji)

AMD Radeon (TM) R9 Fury Series (Fiji)
Quadro K620

Page 7






image2.emf
Photogrammetry  Figure 7c.pdf


Photogrammetry Figure 7c.pdf
Agisoft Metashape

Processing Report
13 June 2024

o)






Survey Data
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Fig. 1. Camera locations and image overlap.

Number of images: 29 Camera stations: 29

Flying altitude: 62.2 cm Tie points: 27,860

Ground resolution: 0.199 mm/pix Projections: 111,598

Coverage area: 1.22 m?2 Reprojection error: 1.38 pix
Camera Model Resolution | Focal Length | Pixel Size Precalibrated
SM-G970F (4.32mm) | 4032 x 1908 | 4.32 mm 1.61 x 1.61 pm | No

Table 1. Cameras.
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Camera Calibration
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Fig. 2. Image residuals for SM-G970F (4.32mm).
SM-G970F (4.32mm)
29 images
Type Resolution Focal Length Pixel Size
Frame 4032 x 1908 4.32 mm 1.61 x 1.61 pm
Value Error F Cx Cy K1 K2 K3 P1 P2
F 3130.43 2.1 1.00 | -0.08 | 0.02 | 0.53 | -0.74 | 0.84 | -0.05 | -0.23
Cx | 24.5443 0.43 1.00 | 0.00 | -0.11 | 0.16 | -0.17 | -0.37 | 0.02
Cy | 93.8685 0.66 1.00 | -0.00 | 0.02 | -0.02 | 0.04 | 0.11
K1 | 0.193645 0.00056 1.00 | -0.93 | 0.87 | -0.17 | -0.13
K2 | -0.890694 0.0033 1.00 | -0.98 | 0.11 | 0.19
K3 | 1.25212 0.0063 1.00 | -0.12 | -0.21
P1 | -0.00075256 | 8.4e-05 1.00 | 0.05
P2 | -0.00351155 | 8.6e-05 1.00

Table 2. Calibration coefficients and correlation matrix.
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Scale Bars

Label Distance (m) | Error (m)
point 1_point 2 | 0.102003 0.0020027
point 3_point 4 | 0.0494461 -0.000553883
point 5_point 6 | 0.0989613 -0.00103865
point 7_point 8 | 0.0992555 -0.000744491
Total 0.0012197

Table 3. Control scale bars.
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Digital Elevation Model

20 cm

Fig. 3. Reconstructed digital elevation model.

Resolution: unknown
Point density: unknown
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Processing Parameters

General

Cameras

Aligned cameras
Markers

Scale bars
Coordinate system
Rotation angles

Point Cloud

Points

RMS reprojection error

Max reprojection error

Mean key point size

Point colors

Key points

Average tie point multiplicity

Alignment parameters
Accuracy
Generic preselection
Reference preselection
Key point limit
Tie point limit
Guided image matching
Adaptive camera model fitting
Matching time
Matching memory usage
Alignment time
Alignment memory usage

Software version

Dense Point Cloud

Points
Point colors

Depth maps generation parameters

Quality
Filtering mode
Processing time

Dense cloud generation parameters

Processing time
Software version

Model

Faces
Vertices
Vertex colors

Depth maps generation parameters

Quality

Fittering mode

Processing time
Reconstruction parameters

Surface type

Source data

Interpolation

29

29

8

4

Local Coordinates (m)
Yaw, Pitch, Roll

27,860 of 30,321
0.546218 (1.38063 pix)
1.65761 (11.1849 pix)
2.51339 pix

3 bands, uint8

No

4.0871

High

Yes

No

40,000
4,000

No

No

11 seconds
311.21 MB
9 seconds
39.36 MB
1.6.2.10247

67,982,146
3 bands, uint8

Ultra High
Moderate
2 minutes 4 seconds

8 minutes 17 seconds
1.6.2.10247

6,547,821
3,274,875
3 bands, uint8

Ultra High
Mild
2 minutes 10 seconds

Arbitrary

Depth maps
Enabled
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Strict volumetric masks
Processing time

Software version

System

Software name

Software version

oS

RAM

CPU

GPU(s)

No
22 minutes 27 seconds
1.6.2.10247

Agisoft Metashape Professional

1.6.2 build 10247

Windows 64 bit

255.89 GB

Intel(R) Xeon(R) CPU E5-2698 v3 @ 2.30GHz
AMD Radeon (TM) R9 Fury Series (Fiji)

AMD Radeon (TM) R9 Fury Series (Fiji)
Quadro K620
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