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Survey Data
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Fig. 1. Camera locations and image overlap.
Number of images: 105 Camera stations: 105
Flying altitude: 4.77 m Tie points: 143,951
Ground resolution: 0.341 mm/pix Projections: 376,012
Coverage area: 1.23 m2 Reprojection error: 0.684 pix
Camera Model Resolution | Focal Length | Pixel Size Precalibrated
Canon EOS 70D (35 mm) | 5472 x 3648 | 35 mm 4.17 x4.17 um | No

Table 1. Cameras.
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Camera

1 pix

Fig. 2. Image residuals for Canon EOS 70D (35 mm).

Canon EOS 70D (35 mm)

105 images
Type Resolution Focal Length Pixel Size
Frame 5472 x 3648 35 mm 4.17 x 4.17 pm
Value Error F B2 K1 K2 P1 P2

F 8473.12 0.57 1.00 | 0.04 | 0.35 | -0.01 | -0.22 | 0.04

B2 | 1.94286 0.13 1.00 | 0.00 | 0.01 | -0.07 | -0.07

K1 | -0.0774476 0.00011 1.00 | -0.91 | -0.08 | 0.02

K2 | 0.0872401 0.00072 1.00 | 0.02 | -0.01

P1 | 0.000676486 | 4.6e-06 1.00 | 0.02

P2 | 0.000634846 | 4e-06 1.00

Table 2. Calibration coefficients and correlation matrix.
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Ground Control Points
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Fig. 3. GCP locations and error estimates.
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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 (mm)

Y error (mm)

Z error (mm)

XY error (mm)

Total (mm)

3.84438

1.34255

0.632983

4.07206

4.12096

Table 3. Control points RMSE.
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Label X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
target 8 |5.84244 1.15745 0.82961 6.01349 0.893 (11)
target 15| 0.904237 1.51439 0.342752 1.7968 1.119 (16)
target 16 | -2.53474 -1.39655 -0.351962 2.91532 0.338 (5)
target 7 |-4.21192 -1.2753 -0.820403 4.47658 0.893 (73)
Total 3.84438 1.34255 0.632983 4.12096 0.914
Table 4. Control points.
Label X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
target 2 1.056 (4)
target 4 0.915 (2)
target 5 1.616 (17)
target 6 1.569 (13)
target 9 1.211 (11)
target 10 1.378 (19)
target 11 0.877 (26)
target 12 0.775 (25)
target 13 0.652 (23)
target 14 0.711 (11)
point 1 0.893 (34)
point 2 21.712 (29)
point 3 1.131 (40)
point 4 0.560 (33)
point 5 0.004 (105)
point 6 0.004 (105)
point 7 0.004 (105)
point 8 0.004 (105)
point 9 0.004 (70)
point 10 0.004 (70)
point 11 0.004 (70)
point 12 0.004 (70)
point 13 0.004 (67)
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Label X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
point 14 0.004 (67)
point 15 0.004 (63)
point 16 0.004 (66)
Total

Table 5. Check points.
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Scale Bars

Label Distance (m) | Error (m)
target 5_target 6 | 0.148552 0.000552032
target 9_target 10 | 0.148477 0.000477305
target 11_target 12 | 0.148562 0.000562489
target 13_target 14 | 0.148406 0.000405525
target 15_target 16 | 0.148763 0.000762959
target 8_target 7 0.146715 -0.00128488
target 8_target 15 | 0.152807

point 1_point 2 0.604366 0.0013659
point 3_point 4 0.20259 0.00158981
Total 0.000977216

Table 6. Check scale bars.
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Digital Elevation Model
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Fig. 4. 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
Key point limit
Tie point limit
Adaptive camera model fitting
Matching time
Alignment time
Depth Maps
Count
Reconstruction parameters
Quality
Filtering mode
Processing time
Dense Point Cloud
Points
Point colors
Reconstruction parameters
Quality
Depth filtering
Depth maps generation time
Dense cloud generation time
Software
Version
Platform

105

105

30

9

Local Coordinates (m)
Yaw, Pitch, Roll

143,951 of 171,205
0.129239 (0.68411 pix)
0.393283 (29.8014 pix)
5.16957 pix

3 bands, uint8

No

2.72792

High

Yes

40,000

4,000

Yes

33 minutes 19 seconds
2 minutes 43 seconds

105

Medium
Aggressive
1 hours 42 minutes

4,265,724
3 bands, uint8

Medium

Aggressive

1 hours 42 minutes
26 minutes 0 seconds

1.4.4 build 6848
Windows 64
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