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Abstract: A social network image denoising algorithm based on multifeature fusion is proposed. Based on
the multifeature fusion theory, the process of social network image denoising is regarded as the fitting
process of neural network, and a simple and efficient convolution neural structure of multifeature fusion is
constructed for image denoising. The gray features of social network image are collected, and the gray
values are denoising and cleaning. Based on the image features, multiple denoising is carried out to ensure
the accuracy of social network image denoising algorithm and improve the accuracy of image processing.
Experiments show that the average noise of the image processed by the algorithm designed in this study is
reduced by 8.6905 dB, which is much larger than that of other methods, and the signal-to-noise ratio of the
output image is high, which is maintained at about 30 dB, which has a high effect in the process of practical
application.
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1 Introduction

Image denoising is a classical problem in the field of image, and it is also an important preprocessing step in
visual tasks, according to the image characteristics and noise characteristics of the fusion rule studied, in
combination with Gaussian scale mixture model of Bayesian least squares method, based on the singular
value decomposition denoising and 3D filtering denoising algorithm based on the block matching method is
optimized, the social network based on feature fusion of image denoising algorithms, to achieve a better
denoising effect [1]. In the process of social network image denoising, it is usually necessary to select the
parameters artificially, and the denoising steps are complex, which requires a lot of time and calculation
cost. In the acquisition of image features, the photoelectric conversion of equipment will introduce noise,
image transmission, channel noise will also interfere with the image, and hence, the image quality is often
reduced [2]. In addition, because the noise in the image will make the information contained in the image
has uncertainty, so that people cannot identify and understand the image well. When the image is recog-
nized and segmented, the image noise will cause serious deviation in the processing results. The error
caused by this kind of deviation will bring huge loss, and image denoising has important research sig-
nificance. Some scholars have proposed a method of denoising and super-resolution reconstruction of
single-space target image based on deep convolution neural network (CNN) [3]. Based on a very deep
CNN-based network, combined with global residual learning and local residual learning, the noise is
removed, and the lost details of low spatial resolution images are reconstructed. Some scholars proposed
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to study the constrained second-total generalized variation (TGV) model, which includes nonnegative and
bounded constraints as a special case [4]. By using the equivalent definition of the second-order TGV, the
proposed constrained minimization problem is transformed into the minimization problem of the sum of
two convex functions, one of which is composed of linear transformation. Then, the relaxed primal dual
approximation algorithm is used to solve it. The advantage of this algorithm is that there is no matrix
inversion and does not involve any subproblems. The constraint on the pixel value of the image is realized,
and the original image is estimated from the noisy or damaged image. The above methods can realize image
denoising and compensate the lost details of the image. However, in practical application, it is found that
image denoising will weaken the edge and blur the image vision.

Therefore, the research combined with the social network image denoising algorithm based on multi-
feature fusion fully proves that the generated adversative network can retain the texture details in the image
when the image is operated at the pixel level. The idea of generative antagonism is further applied to image
denoising. To ensure the correctness of the discriminant network, an adversarial network is generated by
using a noise image with fixed noise intensity. For images containing noise of different intensities, to
choose network parameters adaptively and build a neural network to estimate the noise intensity,
according to the estimated results of the corresponding network parameters loaded, to complete the image
denoising work.

2 Image denoising algorithm for social networks

2.1 Social network image feature acquisition

The task of social network image feature acquisition and denoising is to process the image containing noise,
get the denoised image, and make the denoised image more similar to the real scene. Therefore, denoising
problem can be used as the inverse problem of image observation [5]. When the image is collected, the
model of the image is actually observed after being affected by the characteristics of the acquisition system
and the noise of the transmission channel. When the original scene passes through the acquisition system
and transmission channel, it is affected by multiplicative noise and additive noise to get the final noise-
containing image. It can be expressed by the following formula:

= +Y HX N . (1)

In the formula, X represents the original scene to be observed, H represents the multiplicative noise
generated through the system, which is mainly generated by the acquisition system, and N represents the
additive noise generated during the channel propagation. The image denoising task is to infer the original
image according to the observation model under the condition that the noisy image Y is known [6]. In image
acquisition equipment, thermal noise will be generated in conductor element due to thermal motion of
electrons. The thermal noise is related to the absolute temperature of the conductor. Because the noise
caused by this motion does not change with the frequency of the signal, the distribution is very uniform at
all frequencies. It can be considered that thermal noise has the same energy distribution at different
frequencies, so it is also called white noise [7]. White noise is also called Gaussian noise because of its
Gaussian probability distribution in image space domain. Emitted noise is the noise generated by the
nonuniform flow of current, and the amplitude of the noise component also obeys the Gaussian distribu-
tion, so it also belongs to the Gaussian noise [8]. The probability distribution of the Gaussian distribution is
shown by the formula, where u represents the mean value of noise, and a is the standard deviation of
Gaussian noise.
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The current operation block is represented by P, and each pixel in P is represented by z. The searched
reference block is represented by Q, and each pixel in Q is σ. The current size of the operation block is k * k,
and the size of the search window is m * m. The image block Q similar to P is searched within the range of
m * k centered on the pixel in the upper left corner of P, and the similarity between the image blocks is
measured by the Euclide distance distributed between Q and P. The similarity measure is shown in the
following formula:
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From noise image Pi in order to restore the original image, the image segmentation into several over-
lapping signals with noise in the image block, and similar tiles together, as each similar internal block, and
between them there is a big redundancy, so with 2 distributed singular value decomposition (DSVD) and 1 DSVD
remove similar internal and the correlation between the image block, and a preliminary estimate is obtained by
threshold shrinkage transform coefficient image [9]. In the second stage, similar image blocks in the original
noisy image will be found according to the preliminary estimated image, and the above operation will be carried
out on the noisy image again. Because the noise in the first stage is significantly reduced, the similar image
blocks obtained in the second stage will be more accurate, and this accuracy can better improve the denoising
effect in the second stage [10]. The proposed algorithm can remove the noise while preserving the local details of
the image better. The specific image feature acquisition process is as shown in Figure 1.

For each pixel to be denoised, the image block feature with its center and size of k * k is used. To
estimate the corresponding noiseless image block a from the noisy image block with 2 DSVD, a set of
training samples is needed to calculate the covariance matrix of a. The more accurate the covariance matrix
of a is, the closer the estimated image block is to a. Because the image has local and nonlocal self-similarity,
the training samples of a can be obtained by searching in the whole image [11]. However, to improve the
search speed, the search area is limited to the local window with k * k as the center and L * L as the size. The
specific image similarity feature search model is shown in Figure 2.

The search process can be completed by many existing methods, such as block matching and k-means
clustering. Here, a simple and effective block matching method is selected. In the image denoising network,
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Figure 1: Image feature acquisition process of block singular value decomposition.
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it is usually necessary to extract texture features and recover the denoised image through the features [12].
However, in the process of social network image denoising, we use deep convolution network to extract the
noise distribution in the image and remove the noise distribution in the noisy image through cross layer
connection to achieve the purpose of image denoising [13]. The success of social network image denoising
proves that noise distribution is easier to be learned by network than image features. To make better use of
the antinoise network to restore the image texture, it is necessary to extract the redundant features in the
image and denoise the image in the feature domain. To denoise the image in the feature domain, we can
learn from the structure of DNCNN and separate the noise distribution from the image features in the feature
domain [14]. A convolution layer with seven layers is used to extract the noise in the feature domain. The
convolution kernel of 3 × 3 is used in each layer of convolution network. The convolution features are
normalized in batch, and the correction linear activation unit is used as the activation function [15]. A cross
layer connection structure is used between the original multiscale features and the extracted noise results,
and the multiscale features are subtracted from the extracted noise distribution to obtain the image
denoising features [16]. The structure of feature domain denoising is shown in Figure 3.

In the denoising structure of social network image feature domain, small convolution check is used to
convolute the input noisy features, and the number of channels in the feature layer is kept unchanged for
subsequent cross layer subtraction [17]. In the convolution process of the network, with the change of the
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Figure 2: Image similar feature search model.
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Figure 3: Denoising structure of social network image features.
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input characteristics, the shallow parameters of the network change, which leads to the fluctuation of the
input distribution in the middle layer and hinders the subsequent network parameter learning [18]. The
parameter learning depends on the initial weight of the network, and the learning rate needs to be adjusted
slowly to ensure the correctness of the training results.

2.2 Image noise information cleaning algorithm

Based on the global adaptive denoising algorithm, an adaptive fractional calculus algorithm based on small
probability strategy (only for a kind of low-intensity noise image) is proposed. While using adaptive
fractional integral to remove noise, the fractional differential is used to enhance and retain the texture of
the image so that the whole image can be clearer and the image can be normalized by batch. The batch
normalization layer normalizes the input data distribution to the value x with the mean value of zero and
the variance of 1, transforms the distribution of x, and introduces the learnable parameters a, b, and c
representing the standard deviation of the input data distribution, b representing the mean value of the
input data. The batch normalization layer learns the average distribution y of the input, which is used as the
output of the batch normalization layer, so that the subsequent network can obtain a relatively stable
distribution and is no longer disturbed by the change of shallow network parameters, so that the neural
network can converge quickly without layer by layer optimization. The specific algorithm is as follows:

[ ]

( )

= +

=

=

y ax b
a x
d E x

,
Var ,

.
(4)

Based on the above algorithm, the cross layer connection of shallow and deep networks can not only
fuse features and eliminate the distribution of noise features, but also promote the optimization of the
network and solve the problem of network degradation with the increase of layers [19]. When constructing
shallow network and deep network to solve specific tasks, the accuracy of test set of deep network is lower
than that of shallow network, but its fitting ability is strong in theory. According to the author’s analysis of
deep residual network, when the information flow propagates backward, it will be hindered by the deep
structure, resulting in network degradation, which makes it difficult to optimize the network. When the
cross layer structure connects the shallow network and the deep network, when the network updates the
weights, it can reduce the depth of back propagation and solve the problem that the network is difficult to
optimize [20]. The application of the cross layer connection makes the feature extraction layer in the
network get better optimization, and multiscale feature extraction is the key link in the confrontation
training, so the cross layer connection can make the network output texture features more abundant image.
When the fractional order is negative, the fractional order is integral operation, and when the fractional
order is positive, the fractional order is differential operation. According to the continuous change of the
fractional order, the corresponding adaptive fractional calculus function is established. The function has a
negative order at the image noise, a positive order at the image edge, a positive order at the image weak
texture, and a small positive order at the image smoothing. When the integral level −1 ≤ vnoise ≤ −0.5, it has a
good attenuation effect for a high frequency image noise.
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In this function, t is the threshold of noise gradient obtained by the small probability strategy, and V is
the fractional order corresponding to each pixel. Mnoise(i, j) is the average gradient of noise points, and
Ynoise(i, j) is the best threshold of noise points, t = Xnoise. The average error determines the degree of image
distortion by calculating the average difference of each pixel value between the real image and the denoised
image.
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where f represents the pixel value of the original clean image j at i, and M and N represent the length and
width of the image, respectively. Although the calculation of mean square error is simple, it does not
consider the influence of human eyes, so its calculation results are often different from the results observed
by human eyes [21]. The peak signal-to-noise ratio (PSNR) represents the ratio of the maximum possible
power of the signal-to-noise power.
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where L is the maximum gray level, and MSE is the mean square error. The larger the PSNR value is, the
higher the quality of the image is; that is, the less noise is contained in the image, indicating that the effect
of the image denoising method is better. Image enhancement factor is mainly used to measure the edge
protection performance of image denoising algorithm.

When the fractional order is −1 ≤ vnoise ≤ −0.5, the segmented noise points are denoised, and a good
denoising effect is achieved. When the noise points with different intensities correspond to different inte-
gration orders, the negative order (negative value) is smaller at the strong noise point but larger at the weak
noise point, so a better noise reduction effect can be obtained [22]. For the image with noise, all kinds of
noise exist in the image. If only the same fractional integral order is used to deal with the noise, it is difficult
to achieve good denoising effect. Therefore, this study proposes a global adaptive fractional integral image
denoising algorithm, which performs the fractional integral operation on each pixel. The average value of
the gradient amplitude of each pixel in the image f(i, j) in eight directions is set as M(i, j), and then it is
standardized to correspond to the integral order of the pixel. Using the maximum value y and minimum
value x ofM(i, j) to normalize the gradient amplitude of pixels, the dynamic fractional integral order can be
obtained.
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Therefore, it can be realized that there is a small negative order at the place where the mean value of
gradient is large (regarded as noise point), and the fractional order integral of this order has a great
attenuation effect on the noise; there is a corresponding integral order at the place where the gradient
amplitude is medium and small (regarded as image texture point), which has a certain enhancement and
retention effect on the image texture. The global adaptive fractional integration algorithm can be used to
process the whole image by substituting the integral order of the formula into the mask, and then con-
voluting with the noise image.

2.3 Design the realization of network image denoising

The convolution neural structure of social network is divided into convolution layer and pooling layer, and
each convolution layer is connected with a pooling layer combined with neural network features.
Convolution layer is mainly responsible for feature extraction and uses multiple convolution checks to
convolute the output of the previous layer [23]. Because each convolution kernel has a different assignment,
each convolution kernel can represent an image feature, such as texture feature and edge feature, after
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convolution operation of convolution layer, multiple feature maps can be obtained, so convolution layer
can also be called feature extraction layer. Pooling layer is also called sampling layer. According to the local
correlation principle of image, the feature points in small areas are integrated to get new features. Based on
this, the structural features of social network are analyzed, as shown in Figure 4.

Average the feature points in each specified area. Suppose the size of the input matrix is 4 × 4, the size
of the filter is 2 × 2, and the moving step is 2, then the mean pooling operation is shown in Figure 5.

By adding a cross layer connection structure between the two residual modules, the features of the
three layers in the network are connected together. To reduce the difficulty of network optimization, the loss
of effective features is reduced. At the same time, low dimensional features and abstract high-dimensional
features are combined to facilitate the subsequent network to filter and reconstruct the image. The residual
structure and network cross layer connection method are used to optimize the information transmission of
the network, which makes the network easier to converge while retaining more image features. In the
network training, the features are screened, and the screened features are gradually fused, which is con-
ducive to the improvement of the generated network by the discrimination network. Therefore, the gener-
ated network can restore the denoised image with better image quality after the confrontation training. The
training process of convolutional neural structure of social network is a supervised learning process, so the
training set of convolutional neural structure of social network must be a labeled dataset, and the network
training process is shown in Figure 6.

Before the start of training, the parameters in convolutional neural structure of social network will be
initialized to some relatively small number according to Gaussian distribution. The reason why we choose
small random number is that at the beginning of training, the network will not reach saturation state
because the parameters are too large. Assuming that the number of samples in the training set is n and
the number of test samples is m, the mean square error is selected as the loss function, the size of the
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Figure 4: Structural characteristics of social networks.
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Figure 5: Image denoising average pooling diagram.
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training batch is specified, the training samples and their corresponding labels are input into the network,
the error value between the output and the input is calculated, and the weight and bias of each layer in the
network are continuously updated through the back propagation algorithm to optimize the weight and bias.
The loss function is minimized. After the training, the optimal convolutional neural structure model of
social network will be obtained. The model with optimal parameters will be saved, and the test samples will
be input into the saved optimal model. The output is the corresponding denoised image. The estimated
image obtained in the first stage of denoising is used to search for similar blocks. Because most of the noise
is removed from the estimated image, the similar image blocks are more accurate. According to the position
of the similar image blocks in the estimated image, the similar image blocks in the original noisy image are
found. The transform matrix of 2 DSVD is calculated by using the similar blocks in the estimated image. The
transform matrix is used to remove the redundancy of similar blocks in the noisy image. However, for the
redundancy between similar blocks, the discrete cosine transform is selected to remove it, and the similar
image blocks found by the first stage estimation image are more accurate, which can reduce the amount of
calculation. As Wiener filtering can minimize the mean square error of the original signal and the estimated
signal when the statistical characteristics of the original signal are known, the statistical characteristics of
the original noiseless image are calculated by using the image estimated in the first stage, and the noise is
suppressed by using the Wiener filtering shrinkage transform coefficient to achieve the research require-
ments of image denoising.

3 Experimental results

To verify the practical application effect of social network image denoising algorithm based on multifeature
fusion, it is necessary to compare the denoising results of existing image denoising algorithms and 400
images of human life and natural landform in cbsd400 and Berkeley Segmentation Dataset (BSD) and
MNIST Database dataset. To facilitate training, the input image is cut into a number of 43 × 43 image
blocks, and these image blocks are grayed and data enhanced. Finally, 50,000 image blocks are trained.
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Figure 6: Optimization of social network image denoising process.
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The experiment adopts 64 bit Windows 10 system, uses TensorFlow deep learning framework for network
training, Intel corei5 7300CPU@3.2 GHz, the gtx1050 is 16 GB memory, and the graphics card is gtx1050.

The algorithms in earlier studies [3–7] are used as comparison methods for testing. Considering the
original image in Figures 4 and 5 as the object, the added noises are Gaussian noise with the mean value of
0, Poisson noise with the variance of 0.01, salt and pepper noise with the intensity of 0.04, and salt and
pepper noise with the intensity of 0.03, respectively. The image resolution is 256 × 256, considering the
order of 0.5. The PSNR of different methods is shown in Table 1.

According to the analysis of Table 1, the average PSNR of the algorithm in this article is 25.58 under
different noise conditions, whereas the average PSNR of the algorithm from refs [3–7] is 23.36, 18.51, 18.18,
21.46, and 23.33, respectively. Therefore, the algorithm in this study can output higher PSNR under different
noise conditions. It shows that the algorithm can reduce noise and avoid losing too much image informa-
tion, so that the image can keep high quality.

With the structural similarity (SSIM) as the index, the similarity between the denoised image and the
original image is quantitatively evaluated, and its value range is [0, 1]. The larger the value, the smaller the
image distortion. From 400 images of human body and natural landforms in cbsd400, BSD, and MNIST
databases, 50 images were randomly selected and divided into five groups with 10 images in each group.
Add the same amount of Gaussian noise to each group of images, and test the SSIM value of images after
denoising in different directions. The average SSIM value of each group of images is shown in Table 2.

As can be seen from Table 2, the average value of SSIM obtained by this method after processing five
groups of images is 0.908, whereas the average values of SSIM obtained by the algorithms from refs [3–7]
are 0.758, 0.668, 0.746, 0.706, and 0.712, which indicates that the structural similarity of images processed
by this method is much higher than that of other methods. This is because the method in this study

Table 1: Image noise after algorithm processing

Denoising algorithm PSNR

Gaussian noise Poisson noise Multiplicative noise Salt and pepper
noise

The algorithm in this study 25.74 29.35 31.55 27.69
The algorithm of deep convolution network in
ref. [3]

18.6 28.85 27.35 18.63

Constrained second-order total generalized
variational algorithm in ref. [4]

15.34 19.67 21.36 17.67

SVM algorithm in ref. [5] 19.67 16.68 18.96 17.41
Multifeature fusion algorithm in ref. [6] 21.58 21.36 22.35 20.54
Hybrid deep learning algorithm in ref. [7] 23.56 22.39 26.68 20.68

Table 2: SSIM values of different methods

Groups 1 2 3 4 5

The algorithm in this article 0.87 0.96 0.92 0.91 0.88
The algorithm of deep convolution network in ref. [3] 0.67 0.81 0.67 0.88 0.76
Constrained second-order total generalized variational algorithm in ref. [4] 0.58 0.77 0.73 0.67 0.59
SVM algorithm in ref. [5] 0.69 0.72 0.71 0.85 0.76
Multifeature fusion algorithm in ref. [6] 0.66 0.68 0.77 0.81 0.61
Hybrid deep learning algorithm in ref. [7] 0.71 0.79 0.68 0.72 0.66
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enhances the texture of image processing by fractional differential algorithm and retains the structure of the
image based on removing noise, which makes the rendering effect of the image better.

4 Conclusion

Based on the global adaptive fractional-order denoising algorithm, a social network denoising algorithm
based on multifeature fusion is proposed for a class of low-intensity salt and pepper noise images. For the
whole image, the algorithm uses fractional integral algorithm in noise points and fractional differential
algorithm in texture points, which makes the image denoising and texture enhancement and makes the
image clearer and better in visual effect. Experiments show that this method has a good image denoising
effect for various types of images, PSNR is 25.58, and the average value of SSIM is 0.908, which is superior to
other methods. It shows that this method can effectively denoise images while preserving image details and
avoiding image distortion. In the future research, we can consider the related research of image super-
resolution reconstruction to further improve the image output effect.

Conflict of interest: Authors state no conflict of interest.
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