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Survey Data
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Fig. 1. Camera locations and image overlap.

Number of images: 697

Flying altitude: 30.2 m

Ground resolution: 7.21 mm/pix

Coverage area: 0.0179 km²

Camera stations: 697

Tie points: 520,392

Projections: 1,667,545

Reprojection error: 0.533 pix

Camera Model Resolution Focal Length Pixel Size Precalibrated

FC6310S (8.8mm) 5472 x 3648 8.8 mm 2.41 x 2.41 μm No

Table 1. Cameras.
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Camera Calibration

1 pix

Fig. 2. Image residuals for FC6310S (8.8mm).

FC6310S (8.8mm)
697 images

Type Resolution Focal Length Pixel Size
Frame 5472 x 3648 8.8 mm 2.41 x 2.41 μm

Value Error F Cx Cy B1 B2 K1 K2 K3 K4 P1 P2 P3 P4

F 3750.59 2.8 1.00 0.53 -0.20 0.04 0.15 0.45 -0.53 0.66 -0.73 0.31 0.43 0.27 -0.28

Cx 18.3002 0.09 1.00 -0.05 -0.06 0.27 0.23 -0.27 0.33 -0.37 0.30 0.26 0.11 -0.12

Cy 7.42293 0.07 1.00 -0.23 -0.09 -0.09 0.11 -0.13 0.15 0.02 0.13 -0.20 0.16

B1 0.224601 0.0051 1.00 0.01 0.04 -0.05 0.05 -0.05 -0.01 -0.05 0.07 -0.05

B2 -0.0506819 0.0053 1.00 0.06 -0.07 0.09 -0.11 0.09 0.07 0.04 -0.04

K1 0.0199613 6.8e-005 1.00 -0.88 0.84 -0.79 0.26 0.19 0.13 -0.12

K2 -0.0527775 0.0003 1.00 -0.98 0.94 -0.21 -0.23 -0.14 0.15

K3 0.09758 0.00067 1.00 -0.99 0.23 0.28 0.18 -0.18

K4 -0.0599931 0.0005 1.00 -0.24 -0.31 -0.20 0.20

P1 0.00032218 1.1e-006 1.00 0.50 -0.29 0.24

P2 0.00249723 4.4e-006 1.00 -0.69 0.58

P3 1.39387 0.0076 1.00 -0.96

P4 -0.693267 0.0074 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 (cm) Y error (cm) Z error (cm) XY error (cm) Total (cm)

8 5.27903 3.96501 5.87523 6.60223 8.83786

Table 3. Control points RMSE.

X - Longitude, Y - Latitude, Z - Altitude.
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Label X error (cm) Y error (cm) Z error (cm) Total (cm) Image (pix)

4 1.38216 2.9696 0.00543236 3.2755 0.112 (44)

2 2.49363 2.2854 0.0107257 3.38251 0.295 (26)

5 -1.60919 -0.290411 -0.00197248 1.63519 0.094 (29)

3 -2.26754 -4.96495 -0.0116898 5.45826 0.049 (31)

6 6.72486 2.10273 -8.33647 10.9152 0.382 (30)

7 -8.63264 -5.86789 8.30951 13.3418 0.237 (36)

8 -5.58477 -2.65151 8.29848 10.3482 0.324 (65)

9 7.49332 6.41166 -8.29078 12.884 0.137 (59)

Total 5.27903 3.96501 5.87523 8.83786 0.234

Table 4. Control points.

X - Longitude, Y - Latitude, Z - Altitude.
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Digital Elevation Model
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Fig. 4. Reconstructed digital elevation model.

Resolution: 1.44 cm/pix

Point density: 0.481 points/cm²
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Processing Parameters

General
 Cameras 697
 Aligned cameras 697
 Markers 8
 Coordinate system WGS 84 (EPSG::4326)
 Rotation angles Yaw, Pitch, Roll

Point Cloud
 Points 520,392 of 548,779
 RMS reprojection error 0.183196 (0.533483 pix)
 Max reprojection error 1.99192 (18.572 pix)
 Mean key point size 2.95054 pix
 Point colors 3 bands, uint8
 Key points No
 Average tie point multiplicity 3.46424
 Alignment parameters

  Accuracy High
  Generic preselection Yes
  Reference preselection Yes
  Key point limit 40,000
  Tie point limit 4,000
  Adaptive camera model fitt ing No
  Matching time 21 minutes 50 seconds
  Alignment time 18 minutes 48 seconds

 Optimization parameters
  Parameters f, b1, b2, cx, cy, k1-k4, p1-p4
  Adaptive camera model fitt ing No
  Optimization time 23 seconds

 Software version 1.5.3.8469
Dense Point Cloud

 Points 264,676,583
 Point colors 3 bands, uint8
 Depth maps generation parameters

  Quality High
  Filtering mode Mild
  Processing time 4 hours 59 minutes

 Dense cloud generation parameters
  Processing time 5 hours 53 minutes

 Software version 1.5.3.8469
DEM

 Size 13,254 x 13,282
 Coordinate system WGS 84 (EPSG::4326)
 Reconstruction parameters

  Source data Dense cloud
  Interpolation Enabled
  Processing time 2 minutes 21 seconds

 Software version 1.5.3.8469
Orthomosaic

 Size 26,720 x 26,833
 Coordinate system WGS 84 (EPSG::4326)
 Colors 3 bands, uint8
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General
 Reconstruction parameters

  Blending mode Mosaic
  Surface DEM
  Enable hole filling Yes
  Processing time 32 minutes 31 seconds

 Software version 1.5.3.8469
Software

 Version 1.5.3 build 8469
 Platform Windows 64
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