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Survey Data
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Fig. 1. Camera locations and image overlap.
Number of images: 114 Camera stations: 114
Flying altitude: 43 m Tie points: 120,828
Ground resolution: 0.326 mm/pix Projections: 382,676
Coverage area: 8.81e+03 cm?2 Reprojection error: 0.909 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.

Page 2



Camera Calibration

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

Canon EOS 70D (35 mm)

114 images

Type
Frame

Resolution Focal Length Pixel Size

5472 x 3648 35 mm 4.17 x 4.17 pm
Value Error F K1 K2 P1 P2

F 8465.29 0.5 1.00 { 0.22 | 0.03 | -0.17 | 0.01

K1 | -0.0773108 | 0.00013 1.00 | -0.94 | -0.03 | -0.00

K2 | 0.0861072 | 0.00085 1.00 | -0.00 | 0.00

P1 | 0.000726623 | 4.9e-06 1.00 | -0.01

P2 | 0.000436529 | 4.2¢-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)

1.80005

1.41999

0.105908

2.29272

2.29516

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 |2.98218 2.3358 0.103051 3.78945 0.943 (53)
target 15 | -0.465933 -0.260419 0.0975751 0.542616 1.081 (62)
target 16 | -0.673091 -0.597195 -0.0523537 0.901351 0.868 (30)
target 7 | -1.84315 -1.47818 -0.148273 2.36732 0.242 (97)
Total 1.80005 1.41999 0.105908 2.29516 0.782
Table 4. Control points.
Label X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
target 2 0.482 (6)
target 3 0.347 (8)
target 5 0.875 (25)
target 6 0.631 (27)
target 9 0.587 (14)
target 10 0.858 (10)
target 11 0.644 (21)
target 12 0.924 (27)
target 13 0.833 (12)
target 14 0.582 (20)
point 1 0.662 (38)
point 2 0.895 (27)
point 3 0.380 (23)
point 4 15.841 (16)
point 5 0.004 (114)
point 6 0.004 (113)
point 7 0.004 (112)
point 8 0.004 (111)
point 9 0.004 (76)
point 10 0.004 (76)
point 11 0.004 (76)
point 12 0.004 (76)
point 13 0.004 (61)
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Label X error (mm) | Y error (mm) | Z error (mm) | Total (mm) | Image (pix)
point 14 0.004 (62)
point 15 0.003 (62)
point 16 0.004 (61)
Total

Table 5. Check points.
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Scale Bars

Label Distance (m) | Error (m)
target 5_target6 | 0.148159 0.000158652
target 8_target 7 0.147877 -0.000123357
target 9_target 10 | 0.147924 -7.58573e-05
target 11_target 12 | 0.148015 1.45229e-05
target 13_target 14 | 0.148266 0.000266268
target 15_target 16 | 0.14815 0.000150456
target 8_target 15 | 0.152101

point 1_point 2 0.600779 -0.00222112
point 3_point 4 0.405264 0.00326446
Total 0.00140223

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

Page 8



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

114

114

30

9

Local Coordinates (m)
Yaw, Pitch, Roll

120,828 of 144,835
0.148918 (0.909499 pix)
0.454428 (24.7363 pix)
5.97383 pix

3 bands, uint8

No

3.47437

High

Yes

40,000

4,000

Yes

49 minutes 56 seconds
1 minutes 22 seconds

114

Medium
Aggressive
4 hours 38 minutes

4,665,595
3 bands, uint8

Medium

Aggressive

4 hours 38 minutes
40 minutes 2 seconds

1.4.4 build 6848
Windows 64
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