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Survey Data

Number of images:

Flying altitude:

Ground resolution:

Coverage area:

Fig. 1. Camera locations and image overlap.
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Camera stations: 37
Tie points: 28,140
Projections: 64,038
Reprojection error: 0.482 pix

Camera Model

Resolution

Focal Length

Pixel Size Precalibrated

Canon EOS 70D (15 mm)

5472 x 3648

15 mm

4.17 x4.17 um | No

Table 1. Cameras.
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Camera Calibration

Canon EOS 70D (15 mm)

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

Pixel Size
4.17 x 4.17 pm

37 images
Type Resolution Focal Length
Fisheye 5472 x 3648 15 mm
Value Error F K1 P1 P2
F 3750.81 0.31 1.00 | -0.44 | 0.02 | 0.02
K1 | -0.0345013 | 7.8e-05 1.00 | -0.49 | -0.00
P1 | 0.00102678 | 3.6e-05 1.00 | -0.07
P2 | -0.000128919 | 1.3e-05 1.00
Table 2. Calibration coefficients and correlation matrix.
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Ground Control Points

® Control points

T Check points

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)

0.424982

0.991333

0.020794

1.07859

1.07879

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 | -0.37602 -1.00971 0.0335889 1.07798 0.004 (37)
point 2 | 0.402116 1.59014 -0.0227288 1.64035 0.004 (37)
point 3 | 0.44467 0.0372522 -0.00183957 | 0.446232 0.004 (37)
point 4 | -0.470766 -0.617675 -0.00902054 | 0.776675 0.004 (37)
Total | 0.424982 0.991333 0.020794 1.07879 0.004
Table 4. Control points.
Label X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
target 1 0.315 (7)
target 2 0.472 (10)
target 3 0.444 (18)
target 4 0.629 (10)
target 5 0.592 (23)
target 6 0.547 (24)
target 8 0.783 (8)
target 9 0.501 (24)
target 10 0.469 (26)
target 11 0.463 (24)
target 12 0.544 (26)
target 13 0.422 (17)
target 14 0.362 (23)
target 15 0.986 (8)
target 16 0.504 (14)
target 7 0.004 (37)
point 5 0.004 (37)
point 6 0.004 (37)
point 7 0.004 (37)
point 8 0.004 (37)
point 9 0.004 (37)
point 10 0.004 (37)
point 11 0.004 (37)
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Label X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
point 12 0.004 (37)
point 13 0.004 (37)
point 14 0.004 (37)
point 15 0.004 (37)
point 16 0.004 (37)
Total

Table 5. Check points.
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Scale Bars

Label Distance (m) | Error (m)
target 5_target 6 | 0.147523 -0.00047696
target 8_target 7 0.14886 0.000859819
target 9_target 10 | 0.147929 -7.05652e-05
target 11_target 12 | 0.147629 -0.000370722
target 13_target 14 | 0.147778 -0.000221706
target 15_target 16 | 0.148124 0.000123825
point 1_point 2 0.0920027

point 1_point 3 0.178982

point 1_point 4 0.247647

Total

0.000442282

Table 6. Check scale bars.
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Digital Elevation Model

Il.lm
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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

37

37

32

9

Local Coordinates (m)
Yaw, Pitch, Roll

28,140 of 29,762
0.0800073 (0.481551 pix)
0.24208 (17.3066 pix)
4.7114 pix

3 bands, uint8

No

2.33351

High

Yes

40,000

4,000

Yes

4 minutes 31 seconds
14 seconds

37

Medium
Aggressive
28 minutes 23 seconds

1,695,935
3 bands, uint8

Medium

Aggressive

28 minutes 23 seconds
12 minutes 46 seconds

1.4.4 build 6848
Windows 64
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