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Introduction
Some regions are synthetically blurred in online satellite map services
since they may contain military bases, natural gas pipes, nuclear facilities
etc. In this work, our goal is to design a software which can automatically
detect those regions. In these context, we propose three different methods
in order to detect blurred regions in online satellite map services. Among
these methods, CNN-based and the Laplacian-based approaches provide
very promising results. Laplacian filtering method is very easy to implement.
However, experimental results show that the CNN-based method
outperforms the other approaches in terms of accuracy. Depending on
application environment and requirements, one may choose one of these
methods. We found the blurred locations on online satellite map services
(Google, Yandex, Bing Maps) in 1 and using these locations we extracted
126 images. Work is being done on these images.

Application
Convolutional Neural Network

Laplacian Filtering

Methods
CNN Technique: In this study, we use a six layer Convolutional Neural
Networks to filter out the locally blurred input image. After filtering, we split
the resulting image into grids. Each grid element is called a patch. In order to
decide if the patch is blurred or not, we calculate the variance of each patch
and compare it to an adaptive threshold. If it is less than the threshold, we
say that the patch is blurred. The adaptive threshold is calculated by
computing the variance of the overall image. Then, it is divided by an
experimentally determined scaler.

Figure 4: Detected blurred regions using CNN.

Figure 5: Detected blurred regions using Laplacian Filter.

Results
We use similar evaluation method as proposed in 2 .

Table 1: Confusion matrix model.
Figure 1: CNN Technique block diagram.

Laplacian Filtering: As a second method, we use a Laplacian kernel to filter
out the locally blurred input image. The kernel is a 3x3 matrix whose entries
are [(0,-1,0), (-1,4,-1), (0,-1,0)]. After filtering, similar to the previous
method, we split the resulting image into grids. The variance of each grid
element is compared to the threshold that we defined using the
aforementioned technique. If it is less than the threshold, we say that the
grid element is blurred.
Table 2 : Accuracy and execution time.

Table 3 : Evaluation measures.

Figure 2: Laplace Operator Technique block diagram.

Table 4 : Confusion matrix results.

High Pass Filter: In the third approach, we used a standard high pass
filter kernel, [(-1,-1,-1), (-1, 8, -1), (-1,-1,-1)]/9, considering that the
previously used Laplacian kernel is a sort of high pass filter. We observed
that this technique is also able to detect locally blurred regions using the
steps previously explained. However, we noticed that the performance of
this method is worse than the previous methods.

Table 5 : Comparison of blur detection techniques.
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