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Fig. 1. Camera locations and image overlap.

Number of images: 150

Flying altitude: 4.27 m

Ground resolution: 0.395 mm/pix

Coverage area: 3.32 m²

Camera stations: 150

Tie points: 98,371

Projections: 441,712

Reprojection error: 0.768 pix

Camera Model Resolution Focal Length Pixel Size Precalibrated

Canon EOS 70D (35 mm) 5472 x 3648 35 mm 4.17 x 4.17 μm No

Table 1. Cameras.
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Camera Calibration

1 pix

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

Canon EOS 70D (35 mm)

150 images

Type Resolution Focal Length Pixel Size
Frame 5472 x 3648 35 mm 4.17 x 4.17 μm

Value Error F Cx Cy B1 B2 K1 K2 P1 P2

F 8457.49 0.34 1.00 -0.24 -0.08 -0.35 -0.10 0.13 0.03 -0.25 -0.06

Cx -23.8568 0.23 1.00 0.00 0.11 0.03 -0.11 0.01 0.86 -0.00

Cy -27.1622 0.25 1.00 -0.04 0.32 -0.04 0.01 0.02 0.92

B1 7.76816 0.37 1.00 0.28 0.24 -0.05 -0.03 -0.07

B2 0.220898 0.053 1.00 0.07 -0.01 -0.01 0.25

K1 -0.0758559 8.2e-05 1.00 -0.91 -0.14 -0.03

K2 0.0845033 0.00052 1.00 0.02 -0.00

P1 0.000324416 6.2e-06 1.00 0.02

P2 -0.000153687 6.7e-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.

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)

4 0.262492 0.297504 0.00116759 0.39675 0.396752

Table 3. Control points RMSE.

Page 4



Label X error (mm) Y error (mm) Z error (mm) Total (mm) Image (pix)

point 5 -0.232785 0.110034 0.00195426 0.257489 0.004 (82)

point 6 0.200294 -0.370238 -0.000161235 0.420944 0.004 (88)

point 7 0.316889 0.422504 -0.000881128 0.528138 0.004 (98)

point 8 -0.284397 -0.162301 -0.0009119 0.327451 0.004 (107)

Total 0.262492 0.297504 0.00116759 0.396752 0.004

Table 4. Control points.

Label X error (mm) Y error (mm) Z error (mm) Total (mm) Image (pix)

target 2 0.364 (9)

target 3 0.369 (18)

target 4 0.192 (7)

target 5 0.315 (9)

target 6 0.073 (4)

target 8 0.846 (9)

target 9 0.498 (13)

target 10 1.048 (7)

target 11 0.560 (9)

target 13 0.698 (18)

target 14 0.725 (17)

target 15 0.457 (8)

target 16 0.407 (8)

target 12 0.004 (66)

target 7 0.004 (88)

point 1 5.605 (30)

point 2 2.556 (28)

point 3 0.089 (44)

point 4 3.247 (44)

point 9 0.004 (150)

point 10 0.004 (150)

point 11 0.004 (150)

point 12 0.004 (150)
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Label X error (mm) Y error (mm) Z error (mm) Total (mm) Image (pix)

point 13 0.004 (103)

point 14 0.004 (105)

point 15 0.004 (105)

point 16 0.004 (108)

point 17 0.003 (100)

point 18 0.004 (100)

point 19 0.004 (100)

point 20 0.003 (100)

Total

Table 5. Check points.
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Scale Bars

Label Distance (m) Error (m)

target 5_target 6 0.148319 0.000319055

target 8_target 7 0.15068 0.00268009

target 9_target 10 0.148562 0.000561543

target 11_target 12 0.150057 0.00205702

target 13_target 14 0.148676 0.00067553

target 15_target 16 0.148351 0.000350752

point 1_point 2 0.598221 -0.00477866

point 3_point 4 0.406572 0.0045721

point 5_point 6 0.136657

point 5_point 7 0.274004

point 5_point 8 0.401552

Total 0.0026493

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 150

Aligned cameras 150

Markers 36

Scale bars 11

Coordinate system Local Coordinates (m)

Rotation angles Yaw, Pitch, Roll

Point Cloud

Points 98,371 of 133,558

RMS reprojection error 0.165251 (0.768486 pix)

Max reprojection error 0.501344 (16.1914 pix)

Mean key point size 4.60976 pix

Point colors 3 bands, uint8

Key points No

Average tie point multiplicity 4.94799

Alignment parameters

Accuracy High

Generic preselection Yes

Key point limit 40,000

Tie point limit 4,000

Adaptive camera model fitt ing Yes

Matching time 1 hours 21 minutes

Alignment time 1 minutes 55 seconds

Depth Maps

Count 150

Reconstruction parameters

Quality Medium

Filtering mode Aggressive

Processing time 7 hours 2 minutes

Dense Point Cloud

Points 7,948,233

Point colors 3 bands, uint8

Reconstruction parameters

Quality Medium

Depth filtering Aggressive

Depth maps generation time 7 hours 2 minutes

Dense cloud generation time 1 hours 6 minutes

Software

Version 1.4.4 build 6848

Platform Windows 64
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