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Abstract: In order to solve the problems of poor multi feature media image
processing, low peak signal-to-noise ratio, and long visual communication
processing time in traditional methods, a visual communication method for
multi feature media images based on interactive modelling is proposed.
hue-saturation-value (HSV) colour histogram, discrete Cosine transform (DCT)
transform and generalised search tree (GIST) descriptor were used to extract
colour, texture and scene content features of multi-feature media images, and
the features were fused. The multi-feature media image is decomposed into
semantically independent components, which are mapped to the surface of the
3D model, so as to realise the interactive modelling of the multi-feature media
image. Combined with the modelling results, the image is enhanced and
reconstructed to complete the visual transmission of the image. Experimental
results show that the image detail features of the proposed method are
significant, with high clarity. The average peak signal-to-noise ratio is 55.9 dB,
and the processing time remains below 0.4 s.
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1 Introduction

With the continuous development of computer vision and artificial intelligence
technology, the demand for visual communication research on multi feature media
images is gradually increasing. In modern society, media communication and information
rendering have become an indispensable part, and how to use multiple features to achieve
image recognition and classification has become a research hotspot for scholars (Jiao,
2023). The research on visual communication of multi feature media images is an
important field in computer vision and machine learning. Its applications are very
extensive, including image classification, recognition, object detection, autonomous
driving, and industrial intelligence (Zeng, 2022). The research on visual communication
of multi feature media images refers to the use of multiple feature combinations to
achieve image recognition and classification, providing technical support for media
communication and information rendering (Huang, 2021). Specifically, research on
visual communication of multi feature media images can improve visual impact, enhance
information transmission efficiency, enhance interactivity, and adapt to the needs of the
digital age. This method can be widely applied in fields such as image recognition and
classification, virtual reality, etc., providing strong support for the development of
computer vision and machine learning technology. Therefore, studying visual
communication methods of multi feature media images is of great significance (Zhang
and Peng, 2022).

In response to the above issues, Gao and Zhang (2021) proposed a new multi feature
media image visual communication method based on laser shock. Using laser sensors to
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collect relevant images, using improved SIFI algorithm to determine image feature
points, connecting feature points to obtain image contour lines, interpolating the obtained
contour lines, determining the key and intermediate frames of multi feature media
images, and combining laser shock method to construct multi feature media image
feature sequences, and enhancing features to achieve visual communication processing of
multi feature media images. However, in actual testing, it was found that this method has
the problem of poor visual communication performance of multi feature media images.
(Zhang, 2021) proposed a multi feature media image visual communication method based
on spatiotemporal filtering. Utilising machine vision technology to collect multi feature
media images, and implementing image noise suppression through guided filtering.
Decompose the image to obtain an image sequence, and use partial differential equations
to obtain the target points in the sequence, thereby achieving the goal of multi feature
media image background suppression. The histogram equalisation method is used to
balance and enhance the image, determine the information and characteristics of the
target object, and optimise the image visual communication parameters with particle
swarm optimisation algorithm to achieve the visual communication processing of multi
feature media images. However, the peak signal-to-noise ratio of the multi feature media
image processed by this method is low, and there is still a certain gap between it and the
ideal target. Gardner et al. (2022) proposed a digital image visual communication method
based on automated reconstruction of digital images. The CMOS protruding sensor is
used to collect digital images, and the Bilateral filter method is used to filter the image
noise component. The HOG feature is used to measure the gradient direction of the
image, extract the texture features in the image, and enhance the image features, so as to
achieve the automatic processing of digital images and visual communication processing.
However, in practical applications, it has been found that this method has the problem of
long visual communication time for digital images, and the actual application effect is not
good.

In order to solve the problems of poor multi feature media image processing, low
peak signal-to-noise ratio, and long visual communication processing time in traditional
image visual communication methods, a visual communication method for multi feature
media images based on interactive modelling is proposed.

2 Visual communication methods for multi feature media images

2.1 Image feature extraction and fusion

On the basis of previous research, the colour, texture, and scene content of multi feature
media images were extracted (Man et al., 2022), and the features of three types of multi
feature media images were normalised and fused to enhance the robustness of visual
communication in multi feature media images. Image multi feature fusion technology can
comprehensively utilise multiple features, fully extract data information, reduce
computational complexity, effectively improve the robustness of multi feature media
image visual communication processing, and make the image processing process more
robust (Niu and Zhang, 2022).
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1 Colour feature extraction based on HSV colour histogram

There are various methods for extracting colour features from multi feature media
images. HSV colour histograms can distinguish colours in three dimensions: hue,
saturation, and brightness, making it more accurate to distinguish different colours.
Therefore, this paper uses this method to extract colours from multi feature media images
(Tarsitano et al., 2022). Assuming there is a multi-feature media image point, mainly
represented by (i, /), the colour feature extraction results of the image are as follows:

S =H (i, j)x16+8 (i, /)< 4+V (i, /) v

In the above formula, H (i, ), S(i,/), and V (i, ) respectively represent the H, S, and
¥ components at point (i, j) in the multi feature media image.

2 Texture feature extraction based on DCT transform

Discrete Cosine transform (DCT) has advantages in image texture feature extraction,
such as good energy concentration, ease of calculation and implementation, good
robustness, and ease of processing and analysis. The DCT transformation matrix is
described using the following formula:

11 1L 11
~N+1 1 1L 11
0 -N+21L 1 1
: Lo : : 2
o 0 oL 1 1
0 0 O0L-N+(N-1)I

In the above formula, N represents the maximum number of DCT waves.

Build a 3°x3*> DCT wave matrix based on the DCT transformation matrix
constructed above, as shown in Figure 1.

Combining the DCT wave matrix obtained above, multiply the matrix parameters by
the DCT transformation coefficient d to obtain the DCT wave. The calculation formula
is as follows:

[F=[k, 1d [k, ] 3)

In the above formula, 7' represents matrix transpose.
Combining DCT waves to extract texture features of multi feature media images
(Pei et al., 2021), the specific results are as follows:

fldd = {0~4* Jocrs 0.6 .fDCT_Wuvelet} “)

In the above formula, f,., represents the DCT wave feature, and fj,; 4., T€Presents
the DCT feature vector.
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Figure 1 DCT wave matrix (see online version for colours)

Column 1 is Column 2 is Repeat column 3
repeated 3 times repeated three times times
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1 1

1 1 1 1 1 1 1

Kekre transformation
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Constitute the Kekre
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-2 1 1 I

0 0 0 -2 1 1 0 0 0

0 1 1
0 0 0 0 0 0 2 1 1
0 1 1 0 0 0 0 0 0
0 0 0 -1 0 0 0
0 0 0 0 0 0 0 1

3 Scene content feature extraction based on GIST descriptor

In practice, GIST descriptors are mainly used to classify multi feature media image
scenes, which is a global structural feature that can extract content features of multi
feature media image scenes, laying a solid foundation for subsequent analysis. The
process of extracting scene content features based on GIST descriptors is as follows:

1 Assuming there is a multi-feature media image f(x,y) with a size of Axw, divide
f(x,y) into n,xn, grids of equal size, represented by A’xw’, where
h'=h/n,wW=wln,.

2 If Gabor filter convolutional filtering is used to process each small block in a multi
feature media image, the relationship of n, =mxn holds, where m and n
respectively represent the scale and number of directions of the filter (Park et al.,
2022).

3 Calculate the feature values of each small image block and average them to obtain
the GIST descriptor sub features of the multi feature media image block. The results
are as follows:

! , ZGm (x,») )

G, =——
h +w (x.7)

In the above formula, the small feature values of the multi feature media image generated
after filtering the »_ th channel of Z G, (x,»).

4  Cascade the n, average feature values generated from each small block in step (3) to
obtain the scene content feature f,** of the entire image, with a dimension of
n,Xn,Xn,.
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Before fusing the three features, it is necessary to normalise the colour, texture, and scene
content features. The specific normalisation formula is as follows:

7 (1) :L(t),ce {hsv,dct, gist} ©

2.7 (1)

In the above formula, f(¢) represents the 7 th component of multi feature media image

feature c.
The fusion results of multi feature media image features are as follows:

F'I={s*ﬁhsv’z*ﬁdct’l*ﬁgist} (7)

In the above formula, s represents colour feature weight, z represents texture feature
weight, and ]_”Igi"'t represents scene content feature weight.

2.2 Interactive modelling of multi feature media images

Multi feature media image interactive modelling technology (Streeb et al., 2021) has
improved modelling efficiency and experience, lowered modelling thresholds, and has
been applied in multiple fields, mainly detecting image feature points based on feature
fusion results and completing initial camera calibration. Decompose multi feature media
images into semantically independent components, and map them to the surface of the 3D
model based on the segmented component contours to achieve interactive modelling of
multi feature media images (Wen et al., 2022).

Combining the feature extraction and fusion results of multi feature media images,
determine image feature points, and use any feature point as the origin to establish a
reference coordinate system of O, XY, Z,, . The camera coordinate system is shown in
Figure 2.

Figure 2 Camera coordinate system

w
P(Xc,Yc,Zc)
ow T P(Xw,Yw,Zw)
Xw -
Oc = u - — Ze
/ L /P X, e -
Yw - E ZL/ -
R = [O(E) X
Oc = )C(
v y

Yc
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Assuming the camera matrix is represented by M = K[R|T],K,R,T € R’, where R and
T represent different external parameter matrices and K represent internal parameter
matrices, the camera parameter calibration process is as follows:

1 Internal parameters

Assuming that the distortion parameter of the camera used in this paper is represented by
s, and ideally this value needs to trend endlessly towards O, the internal parameter
calibration function can be represented by f, = f, = f to obtain the internal parameter
calibration result (Dehghan et al., 2021), which can be represented by (u,,v, ).

2 External parameters

Assuming that ¢,60,¢ represents the three Euler angles rotating around X, Y,,Z, and
{,,1,,t, represents the three different matrix parameters of T, R can be represented by
the following formula:

cos @ cos @ cos @sin Gsin ¢ —sin ¢ cos ¢ cos @sin @ cos ¢ —sin ¢cos @
R =| sin@cos @ sin ¢sin @sin ¢+ cos P cos @ sin gsin £ cos ¢+ cos gsin ¢ )
—sin@ cos @sin ¢ cos@sin ¢

Based on the camera model in Figure 2, the optical axis of the camera is perpendicular to
the image plane, resulting in vanishing points v,,v, in two orthogonal directions. These
two points are represented by (x,,,,/),(x,,¥,, /) in the coordinate system. According
to the camera calibration method based on vanishing points, the focal length of the
camera is calculated, and the results are as follows:

f=\/|(x1—uo)(x2—u0)+(yl—v0)(y2—v0)| €))

Assuming that the coordinates of image feature points in the world coordinate system are
mainly represented by (u,v), the external parameter matrix 7 is represented by the

following formula:

u

A v|=K[R,T]

0
O\_kr (10)
0

1

In the above formula, (u,v) represents the pixel coordinates of feature points in multi
feature media images, and A represents the discrete coefficients.

After calibrating camera parameters, it is necessary to combine relevant image
segmentation algorithms to segment multi feature media images, in order to obtain
multiple semantic components with independent properties. Based on the obtained
results, combined with relevant modelling primitives, three-dimensional fitting is
performed on each component to achieve interactive modelling of multi feature media
images. The Grab Cut algorithm is an intelligent algorithm used for image classification,
which separates foreground and background in an image based on boundary separation
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between foreground and background. This algorithm achieves interactive image
segmentation by manually or semi-automatically selecting regions of interest, thereby
improving the accuracy of segmentation. Minimise the Gibbs energy function
E(a,k,0,z) of the image through iterative optimisation:

E(Ot,k,B,z)=U(a,k,9,z)+V(0!,z) (11)

In the above formula, U(e,k,0,z) represents the penalty function, and V(e,z)
represents the edge feature fitting function of multi feature media images.

Multi feature media image target object modelling primitive fitting, the specific
objective function is represented by the following formula:

minE =) d, (cl.,outline(p,M))2 subject to: ¢(p) =0 (12)

i=1

In the above formula, d, represents the distance between domain pixels, ¢(p)
represents the internal constraint parameters of the primitive, and ¢, represents the
feature points on the contour line.

The geometric semantic relationship between different modelling primitives is taken
as a constraint, and global optimisation is carried out for the primitive fitting results of
multi feature media image target objects. The objective function is expressed by the
following formula.

minE = iwi [idz (cj,outline(pi,M))zJsubject to:¢(p,)=0 (13)
=1

i=1

In the above formula, w, represents the weight of the ith primitive component, and ¢;
represents the number of feature points of the primitive component.

Assuming that each modelling primitive p is defined by a set of parameters x,, the
objective function f, (xp) is minimised under the constraint of the internal structural
relationship ¢, (xp) =0 of the primitive to achieve the fitting of primitive p with the
target object component. The constraint relationship between primitives is represented by
a set of geometric semantic relationships G . For a geometric semantic relationship
g€ G, define x, as the parameter in the relationship, and define the constraint of its
geometric semantic relationship as y, (xg)=0. Note that for the geometric semantic
relationship g between a set of primitives, parameter x, should be a subset of pr - 1
P={p,,...,p,} is the currently modelled n primitives, its corresponding parameter vector

is represented as x = {x xp”} . After primitive p and the multi feature media image

Do
contour are fitted to generate the initial model, the geometric semantic relationship
between primitives is detected according to x; and added to constraint set G, and the
generated new primitive p is added to set P to global optimisation the objective functions

of all primitives:
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min:pr (xp)

peEP

st @, (xp) =0V, eP (14)
¥, (x,)=0Y,eG

Let x be the optimal parameter for the previously modelled primitive generated by the

new pprimitive P, and define the initial point as x_, , = (x;rev,x;) , assuming that there is
no geometric semantic constraint between the new primitive p and the primitive at the
initial time. The augmented Lagrangian method solves the problem by transforming the
constrained optimisation problem into a series of unconstrained problems. Given
constants & and /12{11,...,/1,”} , construct a multi feature media image interactive

model, as follows:

Y= F () 3 (x)+ 4 3 (< (s)

i=1 i=1

The interactive modelling process of multi feature media images is shown in Figure 3.

Figure 3 Interactive modelling process of multi feature media images

Multi feat i s oo
ult eature media Feature points/lines » Camera calibration
1mages Detect
«———— User interaction
Partition
Drag and drop
' primitives
Part profile >
A
Primitive fitting |«
Extract ‘
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Texture Part model —

-

A

3D scene
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2.3 Visual communication based on image reconstruction

By combining interactive modelling results and utilising guided filtering and Laplacian
pyramid for image enhancement and reconstruction, a multi feature media image visual
communication design is completed. Its innovation lies in the fact that guided filtering is
a local smoothing filtering method based on image gradients. Its basic idea is to connect
gradient information and image smoothing, which can effectively remove noise from
images Preserve edge information and improve the visual quality of multi feature media
images. The Laplace pyramid can help extract noise information from images, and noise
becomes more pronounced at high frequency levels. By filtering the high-frequency
layers, the impact of noise on the image can be effectively suppressed. Combining guided
filtering and Laplacian pyramid can ensure the quality of multi feature media image
reconstruction. Therefore, this method has multiple characteristics such as good multi
feature media image reconstruction effect and fast speed, which can improve the visual
communication effect of multi feature media images, better recover damaged image
areas, eliminate noise, etc., improve image contrast, etc. This is of great significance for
fields such as digital image processing, image restoration, and enhancement.

Using guided filtering method to perform linear transformation on multi feature
media images, one guided image I, , one filtered input image p,, and one output image
g, are obtained. The formula for calculating the filtering value of pixel i in multi feature
media images is as follows:

q,=al +b,V, €, (16)

Among them, (a,,b,) represents the linear coefficient and bias, respectively, and is a
constant in window @, with a radius of r. Guided filtering has good edge preservation
performance, as Vg, =aVI,, only when image 7, has edge details, can g, use edges.

To determine the linear coefficient a, and bias b, , constraints from filter input image
p, are required. The value of output image ¢, can be modelled as input image p, minus
noise component n. The specific expression is as follows:

4, =pP;,—n (17)

The output multi feature media image is solved by minimising the loss function in
window @, , where the expression of the loss function is as follows:

2
E(a,.b) =Y ((ad,+b, - p,) +eal) (18)
where & represents the coefficient of the regularisation penalty term of the linear
coefficient g, , and o, represents the total number of pixels. The solution of this linear
regression model is as follows.

: Z Lp,— 1, p,
:W lekz 9b:ﬁk_akﬂk (19)
o+

a;

In the above formula, g, represents the loss coefficient and p, represents the pixel

mean.
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Although image filtering and enhancement processing can be achieved through the
above process, some details in multi feature media images may be lost during this
process. The Laplace pyramid can supplement some missing details in the guided image
and enhance the edges of the denoised image. Assuming that the noise gradient in
greyscale image /. can be removed through a Wiener filter. The formula is as follows:

r

F ) =g ()= 25 g (n) -] (20)

In the above formula, g(x,y) represents the plxel value of greyscale image /., ;
represents the mean of all pixels in the image, o, represents the variance of different
centre pixels (x,y), and 4, represents different centre pixels (x,y). &2, and o, are

calculated using the following formula:

1
a,=—— > g(xy @
- MN(X%;Q( )
22
L MN UZ;Qg (22)

In the above formula, M and N are the height and width of the window centred on
(x,»).

After preprocessing with the Wiener filter, the three channel images processed by the
filter are synthesised into RGB image /... At this point, the noise level of the RGB
image processed by the filter has been reduced to a certain extent. In order to protect the
inherent texture and remove the incorrectly identified texture, the TV regularisation
model is used to smooth the 7/ multi feature media image. Define / as the input

wiener

image and P as the output image. The solution method for P is as follows.

mln Z mener k + ﬂ*C (P) (23)

wiener

In the above formula, (P, —1, .., )2 represents the fidelity term, & represents the order
of pixels in P and I, and C(P) represents the regularisation term. The calculation

method is as follows.
c(P)={k[o.

By solving and smoothing P , the texture caused by noise is removed, but the quality of
the multi feature media image still cannot reach the ideal state. Therefore, by enhancing
the details of the multi feature media image through Gaussian differential filtering, the
visual communication effect of the multi feature media image is improved. Gaussian
kernels of different scales are applied to global image 7, resulting in three different
blurred images:

} (24)
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B =G *I
B, =G,*I (25)
B, =G, *I

In the above formula, G,, G,, and G, represent different standard Gaussian kernels.
Through the above process, fine details D, and intermediate details D,D, of multi
feature media images are extracted. The specific calculation formula is as follows:

D =1-B
D, =B, -B, (26)
D, =B, - B,

Merge the three to obtain the overall detailed image, and the results are as follows:
D=[1-W,-sgn(D,)]-D,+W, D, +W,-D, 27

In the above formula, W, represents the Laplacian contrast weight, W, represents the
significance weight, and W, represents the saturation weight. In the visual
communication process of multi feature media images, it is necessary to merge three
weight maps into a separate weight map. To achieve this goal, it is necessary to sum the
three weight maps to obtain the sum weight map. The specific calculation formula is as
follows:

W =W +W +W, (28)

The goal of normalising the weight map of a multi feature media image is achieved by
dividing the weight of each pixel in the image by the sum of the weights of the same
pixels in all images. The result is represented by the following formula:

W,(:(mm)/[imw-a} (29)

In the above formula, J represents the regularisation term, and the visual transmission
function of multi feature media images is designed by using the Laplacian pyramid to
system the quality of multi feature media images. The definition of the Laplace pyramid
is as follows:

1(x)=1(x)=G {1 ()} +G {1 (x)} = L {1 (x)}+G {1 (x)}
=L {[(x)}+G1 {[(x)}—G2 {I(X)}"'Gz {I(X)}
=1 {[(x)}+L2 {I(X)}"'Gz {I(X)} (30)

= ng {I(x)}

In the above formula, L, and G, represent the / th layer of the Laplace pyramid and the
Gaussian pyramid, respectively.
The visual communication function of multi feature media images is as follows:
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R (x)= ZG (7, (x)]- L] 1 ()] 31)

In the above formula, / represents the number of pyramid layers, and k_ represents a
sequence of multi feature media images.

3 Experimental scheme and results

3.1 Experimental scheme

The research objective was to verify the effectiveness of the visual communication
method for multi feature media images based on interactive modelling proposed in this
paper. Experimental tests were conducted, and all experimental results were obtained in
accordance with the experimental plan. Therefore, the experimental plan was designed
with emphasis, as follows:

1 The experiment was conducted in a Windows 10 system environment, with Intel
Core 15-750 processor, 12GB DDR2 667MHz memory, 256GB hard drive, Visual
Basic programming language, and Matlab simulation software.

2 Experimental data: At this time, all experimental data comes from the GHIM-10K
database, which contains a total of 10,000 images, including fireworks, architecture,
the Great Wall, sports cars, dragonflies, snowcapped mountains, flowers, trees,
grasslands, beaches, airplanes, butterflies, the Forbidden City, sunrise, motorcycles,
sailboats, ships, hens, beetles, horses, and other categories. The images in the
GHIM-10K database are evenly divided into a test set and an experimental set. The
data from the test set is input into the simulation software for testing, and the
simulation software parameters are adjusted through multiple tests until they are
optimal. The adjusted simulation software is then subjected to subsequent testing to
ensure the authenticity and reliability of the experimental results.

Some experimental sample images are shown in Figure 4.

Figure 4 Partial experimental sample images (see online version for colours)




Visual communication method for multi feature media images 27

3 Evaluation indicators

The evaluation indicators include the visual communication effect of multi feature media
images, the peak signal-to-noise ratio of multi feature media images, and the visual
communication processing time of multi feature media images as experimental
indicators. The visual communication effect of multi feature media images refers to the
level of image quality after image processing. The higher the image quality, the better the
visual communication processing effect of the image; The peak signal-to-noise ratio of
multi feature media images is an indicator used to evaluate image quality. It is the
logarithmic signal-to-noise ratio of the maximum allowable value of the evaluation image
to the ratio of noise. The higher the value, the better the image processing effect; The
shorter the visual communication processing time of multi feature media images, the
higher the visual communication processing efficiency.

3.2 Experimental result

3.2.1 Visual communication effect of images

Select one image in the experiment as a representative, and use the method of this paper,
Method of Gao et al. (2021), and Method of Zhang et al. (2021) to visually convey the
image. The visual communication effect of multi feature media images is shown in
Figure 5.

Figure 5 Visual communication effects of multi feature media images: (a) method of Gao et al.
(2021); (b) method of Zhang et al. (2021) and (c) method of this paper (see online
version for colours)
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Figure 5 Visual communication effects of multi feature media images: (a) method of Gao et al.
(2021); (b) method of Zhang et al. (2021) and (c) method of this paper (see online
version for colours) (continued)

Analysing the results in Figure 5, it can be seen that Method of Gao et al. (2021) still has
a relatively blurry image after visual communication processing for multi feature media
images, making it difficult to determine image features. The image quality and clarity are
always at a low level, indicating that the visual communication processing effect of this
method is not good. However, Method of Zhang et al. (2021) still contains a lot of noise
components in multi feature media images after visual communication processing,
resulting in poor image clarity and processing effectiveness. After processing the image
using this method, the image details are more prominent and the image clarity is higher,
indicating that the visual communication processing effect of this method is higher. The
reason is that this method combines interactive modelling results with guided filtering
and Laplacian pyramid for image enhancement and reconstruction processing,
completing the visual communication design of multi feature media images. Therefore,
the practical application effect of this method is relatively good.

3.2.2 Peak signal-to-noise ratio

Using other images for multi feature media image visual communication processing
experiments, the comparison results of the peak signal-to-noise ratio of the three methods
are shown in Table 1.

From Table 1, it can be seen that the maximum peak signal-to-noise ratio of multi
feature media images in Method of Gao et al. (2021) is 47.5 dB, and the maximum value
in Method of Zhang et al. (2021) is 38.6 dB. The maximum value in this method is
57.3 dB, which is 9.8 dB and 18.7 dB higher than Method of Gao et al. (2021) and
Method of Zhang et al. (2021), respectively; The minimum peak signal-to-noise ratio of
multi feature media images in Method of Gao et al. (2021) is 35.6 dB, while the
minimum value in Method of Zhang et al. (2021) is 31.7 dB. The minimum value in this
method is 53.6 dB, which is 18 dB and 22.9 dB higher than Method of Gao et al. (2021)
and Method of Zhang et al. (2021), respectively; The average peak signal-to-noise ratio
of multi feature media images in Method of Gao et al. (2021) is 41.1 dB, while the
average value in Method of Zhang et al. (2021) is 35.2 dB. The average value in this
method is 55.9 dB, which is 14.8 dB and 20.7 dB higher than Method of Gao et al. (2021)
and Method of Zhang et al. (2021), respectively. From all aspects, the peak signal-to-
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noise ratio of this method is the highest, indicating that its image quality is higher and its
visual communication effect is better. The reason is that this method combines guided
filtering and Laplacian pyramid for multi feature media image enhancement and
reconstruction processing, which can fully utilise the structural information and
frequency domain features of the image in image enhancement and reconstruction, while
suppressing noise. This can maintain the details, textures, and other features of the image
during the process of image enhancement and reconstruction, while reducing the impact
of noise.

Table 1 Comparison of peak signal-to-noise ratio of images (Unit: dB)

Number of experimental Method of Gao et al. Method of Zhang et al. Method of this

samples (2021) (2021) paper
500 423 32.4 56.3
1000 35.6 31.7 55.8
1500 35.9 38.6 54.7
2000 36.8 35.5 56.9
2500 42.7 34.7 53.6
3000 41.2 36.9 55.8
3500 432 38.6 54.2
4000 47.5 35.2 56.8
4500 44.8 335 57.2
5000 41.6 349 57.3
Mean value 41.1 352 559

3.2.3 Image visual communication processing time

The comparison results of visual communication processing time for multi feature media
images using three methods are shown in Figure 6.

Figure 6 Visual communication processing time
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Analysing the results in Figure 6, it can be seen that the visual communication processing
time of multi feature media images in Method of Gao et al. (2021) varies between 1.1 s
and 2.3 s, while the visual communication processing time of multi feature media images
in Method of Zhang et al. (2021) varies between 1.8 s and 2.1 s. However, the visual
communication processing time of multi feature media images in this method always
varies below 0.4 s, indicating that the visual communication processing time of multi
feature media images in this method is shorter, higher efficiency and good practical
application results. The reason is that this method uses the extraction and fusion of multi
feature media image features, decomposing the multi feature media image into
semantically independent components, and mapping them to the surface of the 3D model
based on the segmented component contours, thereby achieving interactive modelling of
multi feature media images. By combining the results of interactive modelling for image
enhancement and reconstruction, a multi feature media image visual communication
method is designed, which has high image processing efficiency.

4 Conclusions

As one of the important research fields in computer vision and machine learning, this
research can achieve image recognition and classification through the combination of
multiple features, and can be widely applied in multiple fields. It can solve problems such
as image classification and recognition that people encounter in daily life, providing more
efficient and accurate services for people, so this paper proposes a visual communication
method for multi feature media images based on interactive modelling. The experimental
results show that after processing the image using the method proposed in this paper, the
image details are more prominent, the image clarity is higher, the average peak signal-to-
noise ratio of the image is 55.9 dB, and the visual communication processing time of the
image always changes below 0.4s. It has the characteristics of good visual
communication processing effect and high efficiency, and can be widely applied in the
field of image processing. In the future, research on visual communication of multi
feature media images will face greater challenges, such as how to improve the accuracy
of image processing algorithms, how to solve the challenges of big data processing, and
how to make algorithms more efficient. Therefore, future research on visual
communication of multi feature media images needs to continuously improve and
innovate by combining emerging technologies such as big data analysis, machine
learning, and cloud computing.
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