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Abstract. This paper is devoted to finding the source images for the processed images of social
networks. Existing methods and approaches that take place in the performance of this task are
considered. The algorithms of image recovery is investigated and planned for finalization.

1. Introduction

In the modern world it is continuously generated a huge amount of data, whether the data received
from the satellite, or sensors in the aircraft, bank transactions, patient diagnostic data, etc. A special
place is occupied by social networks. The significance of social networks is due to the fact that, on the
one hand they are the subject of socialization of people, and on the other - the most powerful and
affordable political, ideological and economic instrument. A number of papers are dedicated to
researches of social networks as systems, which contain large volumes of dat.

Images have always occupied an important place in the life of people: whether it be cave paintings
in primitive society, paintings by great artists, and especially photographs. With the advent of social
networks, photos began to move from the category of personal to the category of public domain and
became not only a new way of self-presentation, but also gave rise to other ways of thinking and
vision [1]. People literally convey their individuality through photos: express their opinions, upload
so-called “selfies”, arrange discussions, share impressions and emotions in comments to photos or by
color processing photos using various editors or filters.Social network “Instagram” began to play a
huge role in the life of modern society. Data and images from it helps in various areas of life, for
example, the police can solve crimes through photo data, psychologists can study various trends in the
lives of modern people.

The color characteristic is one of the most significant characteristics describing the image. With it,
you can extract various data that can be useful in many areas of human activity, such as psychology
and sociology. In 2015, the Laboratory for the Study of Big Data, under the leadership of Lev
Manovich, collected and analyzed 2.3 million photographs from the Instagram social network of large
cities such as New York, Tokyo, Bangkok, San Francisco and eleven other global cities. With the help
of the analysis conducted by the laboratory, it was possible to see the “biological rhythms” for which
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the metropolis lives, as well as the life of a resident of one city differs from that of another, as the time
frame and much more differ [2].

Also, the extracted data can be useful for example in medicine, in object selection and recognition
of objects and in many other areas.

Image restoration is one of the most important tasks of computer vision and image processing. It
finds its solution, for example, when detecting various kinds of tumors in medicine, when tracking
objects in security systems, when restoring images, and in many others. For image restoration, various
methods are used, both classical and modern, using work with neural networks and big data processing
tools, or BigData.

In the future it is planned to transfer the implementation to such services as Apache Flume for data
collection and Apache Spark for data processing as well as use Apache Cassandra for data storage.

This paper describes a method for finding the original image by determining the filter characteristic
with which it was processed.

2. Getting the source data for image recovery
During the work, it was decided to use the social network Instagram, for analysis. Users of this social
network often post photos and images that have been previously processed by various filters.

To obtain the original data, as a first step it was decided to write software that allows access to the
social network through special API and obtain the necessary data from it, namely the image itself and
additional service information containing the description and so-called tags indicating the filters used.
To gain access to the images, it is necessary to authenticate, which requires special access keys.
Authentication occurs through OAuth protocol version 2.0. This protocol is an open authorization
protocol that allows limited access to protected resources to a third party (our software system),
without the need to transfer a username and password to a third party (complex). After passing
authorization and authentication, it becomes possible to access images and their descriptions and
service information, and to download it to the computer as files.

3. Restoration of original images
Each image is a set of pixels characterized by its color brightness values and the whole image can be
viewed as a three-layer table, each layer of which is a table consisting of pixels with specific
brightness values of red, green, and blue. Images processed using special filters have a color-
brightness distribution different from the original image.

In the course of the work, an educational sample of images was prepared, containing 100 pairs of
images - the original and processed by a certain type of filter, as well as its name. An example of
image data is shown in figure 1.

Figure 1. Used images sample.

Next, using the written analysis software, color analysis of the images was carried out: the
distribution of colors by brightness was calculated and histograms were constructed for each of the
used filters. An example of the initial histogram of color distribution by layers of a single image is
presented in figure 2.
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Figure 2. Example of color distribution of.one. image (a) - red, b) - green, c) - blue).

The distribution for the whole class of images processed by a certain filter is similarly constructed.

Further, since the filter uses the same brightness transformations, then by subtracting the image
processed by the filter from the matrix of the original image from the matrix, the filter matrix can be
obtained. By adding all the results of calculating the matrices of filters for pairs of images processed
by the same filters, and also by normalizing, we obtain a common matrix for a filter of a certain type.

Hence, since the service information obtained from the social network in the previous step contains
data on the applied filter, it is not difficult to restore the original image using the filter matrix.

To test this hypothesis, a test sample was organized, containing about 1000 images received from
the Instagram network, and analysis and restoration of the original images was carried out. An
example of the result of the work can be seen in figure 3.

Figure 3. Example of processed and original reconstructed image (a) - processed, b) - original
reconstructed).

4. Conclusion

Definition of source images is one of the most significant tasks of computer vision and image
processing. It finds its solution in various fields of human activity. Often, existing image processing
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methods work fine with relatively small amounts of raw data. Processing of large arrays of source
images takes considerable time, which is absolutely unacceptable in a number of tasks.

Currently, work is underway to adapt the above methods to work with large volumes of data or
BigData, and software is being developed that allows for the proper processing of image arrays and
the recognition of objects on them.
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