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Using SURF algorithm and geometric correction method for image
stitching in UAV images
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Recently, Unmanned Aerial Vehicle (UAV) has
developed fast, because UAV has high mobility and
capture images immediately and efficiently. Different
missions can be accomplished and complete
information will be obtained rapidly, such as
environmental monitoring and emergency disaster
investigation. The flight altitude of UAV is lower than
satellite and airplane, so the photo range of image is
small. In order to get a regional image, we need to use
stitching. After the photography mission, all the
images are loaded from the UAV to the program for
ortho correction and stitching. In this case ground
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control points are detected manually, which is time
consuming and contains the risk of human error. In this
paper we propose a computer-automated method of
feature point selection and image stitching.

The step one of image stitching is to find a
conjugate point between two images. We use the
SURF (Speeded Up Robust Feature ) algorithm in
computer automated feature point selection and image
matching, and this method will sort and delete wrong
feature points preliminarily. The remaining feature
points - which cause a slight error - are the basis of
Geometric Correction Method to calculate Root Mean
Square Error (RMSE). The best matching points are
used for coordinate conversion, and the corrected
images will be resampled. The above steps in the
previously shown method are automated. This method
selects numerous feature points by SURF algorithm.
Using the RMSE is reasonable, because the range of
error is standardized, and it supports Geometric
Correction Method to solve both stitching and
geometric  correction works. Using Geometric
Correction Method to complete panoramic images
result in additional value for UAV images. Finally, we
compare the efficiency of proposed methods and
commercial software.
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