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Abstract: With the development of technology, the Unmanned Aerial Vehicle (UAV) is widely used for
scientific activities. Image acquisition is its main function. The bad image quality can affect processing results.
Image blur is a key indicator of image evaluation. It determines quality and accuracy of the image. If the blurred
UAV images are used in the subsequent calculation and processing, the results will be unreliable and
unrobustness. This is even a serious error. As a result, the detection of blurred image is of great significance to
use. The reason of image blurring has 4 kinds of factors. They are weather conditions, UAV platforms, camera
systems and environments. The weather conditions mainly include rain and wind. The UAV platforms mainly are
GPS signal intensity. They can make unstable position for UAV. The camera systems mainly include parameters
setting of camera, such as focal length, ISO, shutter speed and aperture value. Environments mainly include
terrain and illumination. Undulating terrain and different illumination intensity maybe lead to focus inaccuracy.
These factors also make image blurring. According to the cause of blurring, there are motion blur and defocus
blur. The traditional methods of detecting image blur are mainly based on manual inspection and qualified
reference images in the process of evaluation. However, this method is considerably time- consuming and
laborious. It is not suitable for a great number of UAV images processing. This paper used the four directions of
Sobel edge detection algorithm for building basic evaluation principle, finding blur neighborhood width of each
Sobel edge detection point in whole image. Finally, constructing the calculation guidelines of blur neighborhood
width. The average value of the blur neighborhood width is calculated by sum and average operation for each
sobel edge detection point, and used this value as a direct basis of detecting image blur. The average blur
neighborhood width is a dimensionless value. It is affected by richness of image information. So it cannot be
used to direct comparison as an absolute reference value. It can also be used for relatively comparison between
the similar images, which has approximate richness of image information. Meanwhile, taking into account the

characteristics of the UAV images, they have a certain overlap and series. We put time-adjacent images as mutual
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referenced images because the time- adjacent images have the similar richness of image information. By
relatively comparing the changes of blur neighborhood width, when the change is more than a certain threshold,
the blurred images have been determined. According to this method, the whole image has been detected.
Through a number of experiments, the whole 4 thresholds have been determined. There are m=5, T=5, T,=0.2
and T,=0.167. These thresholds can also be used to UAV image blur detection. Finally, we processed 2322
images of different feature types. There are hill, urban, mountain and plain. They were divided into 7 groups
with automatic detection. 151 images was blurred while 158 images was blurred by manual inspection as the
correct detection results. The average rate of detection was 95.57% . The detection method has a strong
applicability.

Key words: UAV; automatic blur detection; blur neighborhood width; edge detection; Sobel
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Tab.1 The distribution of pixel data of horizontal direction in 3 images
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Fig. 2 The trend of pixel data of horizontal direction in 3 images
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and sobel edge line
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Fig. 6 The diagram of automatic blur detection
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Tab. 2 Accuracy verification data
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Fig. 7 The flight route map of UAV
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Fig. 8 The comparison of clear and blur images
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