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Survey Data
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Fig. 1. Camera locations and image overlap.
Number of images: 36 Camera stations: 36
Flying altitude: 2.75m Tie points: 36,598
Ground resolution: 0.663 mm/pix Projections: 101,615
Coverage area: 2.95 m2 Reprojection error: 0.64 pix
Camera Model Resolution | Focal Length | Pixel Size Precalibrated
Canon EOS 70D (15 mm) | 5472 x 3648 | 15 mm 4.17 x4.17 pm | No

Table 1. Cameras.
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Camera Calibration

Fig. 2. Image residuals for Canon EOS 70D (15 mm).

Canon EOS 70D (15 mm)

36 images
Type Resolution Focal Length Pixel Size
Fisheye 5472 x 3648 15 mm 4.17 x 4.17 pm
Value Error F B2 K1 P1 P2

F 3749.3 0.2 1.00 | -0.15 | -0.15 | -0.30 | 0.10

B2 | 2.42436 0.069 1.00 | 0.00 | 0.20 | -0.58

K1 | -0.0345487 4.7e-05 1.00 | -0.34 | 0.06

P1 | 0.000556347 | 2.2e-05 1.00 | -0.18

P2 | -0.000756507 | 1.2e-05 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)

0.648746

0.928131

0.00682036

1.13239

1.13241

Table 3. Control points RMSE.
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Label | X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
point 1 | 0.735238 0.808266 0.00622969 1.09266 0.004 (36)
point 2 | -0.644222 -0.361872 -0.0071526 0.738934 0.004 (36)
point 3 | -0.647068 -1.35497 -0.00645498 | 1.50156 0.004 (36)
point 4 | 0.556052 0.908578 0.00737793 1.06525 0.004 (36)
Total | 0.648746 0.928131 0.00682036 |1.13241 0.004
Table 4. Control points.
Label X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
target 1 1.328 (23)
target 2 1.867 (27)
target 3 0.986 (19)
target 4 1.834 (23)
target 5 1.334 (25)
target 6 1.304 (24)
target 8 1.431 (21)
target 9 1.160 (31)
target 10 0.758 (21)
target 11 1.648 (20)
target 12 1.583 (20)
target 13 1.613 (26)
target 14 1.459 (20)
target 15 0.657 (14)
target 16 0.691 (14)
target 7 0.004 (36)
point 5 0.004 (36)
point 6 0.004 (36)
point 7 0.004 (36)
point 8 0.004 (36)
point 9 0.004 (36)
point 10 0.004 (36)
point 11 0.004 (36)
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Label X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
point 12 0.004 (36)
point 13 0.004 (36)
point 14 0.004 (36)
point 15 0.004 (36)
point 16 0.004 (36)
Total

Table 5. Check points.
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Scale Bars

Label Distance (m) | Error (m)
target 5_target 6 | 0.147526 -0.000473597
target 8_target 7 0.150471 0.00247122
target 9_target 10 | 0.146981 -0.00101946
target 11_target 12 | 0.147483 -0.000517379
target 13_target 14 | 0.147745 -0.000254821
target 15_target 16 | 0.147739 -0.000260869
Total 0.00113807
Table 6. Control scale bars.

Label Distance (m) | Error (m)

point 1_point 2 | 0.11627

point 1_point 3 | 0.269809

point 1_point 4 | 0.448678

Total

Table 7. 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

36

36

32

9

Local Coordinates (m)
Yaw, Pitch, Roll

36,598 of 39,077
0.103475 (0.639709 pix)
0.313879 (21.2948 pix)
5.57226 pix

3 bands, uint8

No

2.92407

High

Yes

40,000

4,000

Yes

5 minutes 40 seconds
15 seconds

36

Medium
Aggressive
1 hours 9 minutes

2,485,580
3 bands, uint8

Medium

Aggressive

1 hours 9 minutes

14 minutes 52 seconds

1.4.4 build 6848
Windows 64
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