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UAV’s image quick mosaic and its errors
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Abstract: The geographic coordinates of each correspondence point on UAV’s (Unmanned aerial vehicles) image pairs
are determined by the photogrammetric models of stereo image pairs and data of the DGPS/IMU (Differential
GPS/Inertial measurement unit) after the correspondence points are correctly matched. The mosaic image is re-sampled
and demonstrated with geographic coordinates instead of pixel coordinates. The experiments results show that the process
of mosaic image can be directly adopted without projection correction with the situation of flat area. In wavy terrain, a set
of UAV’s image is separated into several patches to mosaic UAV’s images because the projection error is big and results
in error propagation impacts on estimation of geographic coordinate of a mosaic image. The accuracy and precision of
geo-location of a mosaic image can be achieved as same as the image with scale of 1:25 000.
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Fig. 3 Homogenous points on right image matched with those on left image
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Table 1 RMS errors of hill area test for 36 pieces of UAV’s

images

Serial RMS/ Serial RMS/ Serial  RMS/
number  pixel number  pixel | number  pixel

1 6.1 13 6.5 25 3.6

2 8.2 14 4.3 26 4.8

3 7.6 15 4.1 27 3.4

4 5.8 16 4.8 28 4.4

5 8.0 17 4.8 29 3.1

6 9.2 18 4.4 30 3.7

7 7.6 19 4.3 31 2.5

8 7.7 20 3.9 32 2.6

9 8.2 21 2.6 33 2.3

10 6.2 22 4.4 34 2.3

11 6.7 23 4.7 35 2.8

12 5.8 24 4.4 36 2.5

The largest RMS error: 9.2 X0.005 7 mm=0.05 mm; the
smallest RMS error: 2.3 X0.005 7 mm=0.013 mm.
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Fig. 4 36 pieces of UAV’s images stitched together



F22 %3

HKTE, FE: ENNURBR PR P e L 893

5 91 UAV RIS A S PHECR K
Fig. 5 9 pieces of UAV’s images stitched together
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Table 2 RMS errors of urban test for 9 pieces of UAV’s

images
Serial RMS/ Serial RMS/ Serial  RMS/
number  pixel | number pixel | number pixel
1 3.6 4 5.8 7 6.6
2 4.3 5 3.7 8 7.7
3 2.4 6 4.2 9 5.4

The largest RMS error: 7.7 X 0.005 7 mm=0.04 mm; the
smallest RMS error: 2.4 X0.005 7 mm=0.014 mm.
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