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Abstract: The energy consumption of existing data transmission methods is too high, so a new media

marketing analysis data transmission method based on Web4.0 is designed. By designing the structure

diagram of transmission method, the reliable data transmission in maintaining system and at the same

time as far as possible to reduce the node energy consumption and data transmission of Steiner tree

model is set up, cut it off and distributed data do not need the link, reduce the amount of calculation, the

design parameters of transmission channel, the research of inductive coupler circuit inductance and the

resistance value, on the basis of reducing one hop communication distance, multipath allocation process

design, complete the multipath optimization allocation mechanism. So far, the research on the data

transmission method of new media marketing analysis based on Web4.0 has been completed. The

experimental results show that the designed transmission method can save 176 KWH compared with the

existing data transmission method.
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1 Introduction
With the development of information technology and Internet technology, web4.0 has

gradually integrated into our lives. Under the premise of identity recognition, it integrates all
the digital resources and information resources that can be integrated to provide the best
information services for users. In this context, many products are also faced with the
environment changed by new production technology and new marketing methods[1-2]. For
consumers, the new media marketing under Web4.0 allows everyone to experience products
from all over the world without leaving home, shortening the time, space, and home delivery
experience, which is wrapping up more and more people Becoming a new force in new
consumption patterns has also allowed the online sales scale of various products to continue to
break through.

In order to increase product sales and understand the status of online marketing,
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marketing analysis data needs to be transmitted. In the existing transmission method, the
energy consumption of the transmission node is too high, so a new media marketing analysis
data based on Web 4.0 is designed. Research on transmission methods. By designing the
structure block diagram of the transmission method, the Steiner tree model of data
transmission is established to reduce and balance the energy consumption of nodes as much as
possible while ensuring the reliable transmission of the system data. In the process of data
distribution, unnecessary links are cut off, the calculation amount is reduced, the parameters of
the transmission channel are designed, the circuit of the inductive coupler is studied, and the
inductance value and impedance value are obtained On the basis of reducing the single hop
communication distance, the multi-path allocation process is designed and the multi-path
allocation mechanism is optimized.

2 Research on Data Transmission Method of New Media Marketing
Analysis Based on Web4.0

With the increasing application of Internet Web 4.0, the requirements for data
transmission reliability have become higher and higher. Due to the limited energy resources of
the nodes in the Internet, when the energy of the nodes is reduced, the communication
capacity of the nodes is significantly reduced, which further reduces the reliability of the
forwarded packets. Once the nodes do not work properly, the network topology will change,
which will affect the data transmission efficiency and overall reliability of the sensor network.
Therefore, it is necessary to reduce and balance node energy consumption as much as possible
while improving reliability [3-4]. Because the energy-saving of nodes and the reliability of the
system depend on the network structure to a great extent, only from the perspective of network
structure can we design an efficient and reliable data transmission strategy, and establish a
network structure that takes into account the energy-saving of nodes and the reliability of the
system. The block diagram of the design transmission method structure is shown below:



Fig1 Transmission method structure block diagram

The network structure is mainly composed of time structure and space structure. Its model is
usually expressed by network parameters. Different network structure determines the
properties of each network parameter, and the different values of each network parameter will
make the network structure save energy on the nodes with different performance, and make
the reliable transmission of system data different. Therefore, the key to the construction of the
network structure is how to consider from the time and space structure of the network to
reduce and balance the energy consumption of the node as much as possible while maintaining
the reliable transmission of system data. The basis for reliable transmission applications.
2.1 Building a data transfer model

Modern data center networks provide multiple discontinuous Steiner trees for reliable
group data transmission. Using these disjoint trees to perform data transmission in parallel can
effectively improve the transmission rate of reliable group data transmission [5-6]. Therefore,
multiple data disjoint Steiner tree models in the data center are used to complete the data
distribution. The Steiner tree structure is shown below:



Fig2 Steiner tree structure

As can be seen from the above figure, the Steiner tree is a tree with the data source as the
root node and all receiving nodes. In the figure above, the data transmission method based on
the packet buffer is also shown. The solid line is the Steiner tree A, and the dashed line is the
Steiner tree B. Assume that 00 is the source node, 12, 13, 21, and 33 are the data receiving
nodes. Compared with the general creation of multiple spanning trees, the structural model has
the advantage that the time complexity is much smaller than the general model, and the
calculation can be completed in a short time. Secondly, the spanning tree height calculated by
this model is higher than that of the general model. The model is small and similar to the
network radius. After computing multiple edge disjoint spanning trees for the data center
network, we calculated multiple Steiner trees by pruning, that is, cutting off the links that are
not needed for data distribution. The process is shown in the following figure 3

:



Fig3 Link pruning process

After computing multiple edge disjoint spanning trees for the data center network, we
calculated multiple trees by pruning, that is, pruning the links that are not needed for data
distribution. In the above figure, when 0001 is not a receiving node, the link from switch 000
to node 0001 can be reduced. In order to prun the spanning tree, we only need to calculate the
set of paths from each node to the source node in the spanning tree. This can reduce the
amount of calculation and complete the establishment of the data transmission model.
2.2 Designing the parameters of the transmission channel
The data transmission channel is formed by multiple inductive couplers through wireless

high-speed data transmission connections. The electromagnetic inductive coupler consists of a
ferrite core and a coil. This article uses nickel-zinc ferrite to combine the two ferrites Its
physical dimensions are shown below:

Fig4 Coupler size chart

In the coupler, the initial magnetic permeability is 200i  , the specific resistance is

=140 m g , and the Curie temperature is 130cT  ℃. Because the demodulation chip

used in the previous stage is unstable, the carrier frequency should be selected at the low and
medium frequencies, and the frequency of the signal at 270kHz Skin depth is:

2=
i 

 （1）

The skin depth can be calculated, and it is determined that the skin diameter is doubled,
and the number of coil turns of the coupler is 50 turns. The circuit of the inductive coupler is
very similar to the high-frequency transformer. Based on the high-frequency transformer, the



circuit of the inductive coupler is designed:

Fig5 Circuit design of inductive coupler

Because the inductive coupler is symmetrical in the primary and secondary, all

parameters in the circuit model can be considered to be symmetrical. The amplifier 1D in the

circuit represents the DC loss of the inductive coupler coil. Because it has leakage inductance,
the inductive coupler and the ideal transformer model differ in some characteristics [7-8]. Use
an RLC automatic measuring instrument to measure one side of the inductive coupler at

different frequencies f . It is equivalent to the inductance and the coil impedance in series.

The inductance and impedance values are shown in the following table:
Tab1 Self-inductance measurement of inductive coupler coils at different frequencies

f （kHz） L（mH） R（Ω）

50 1.042 7.56

100 1.073
11.8

150 1.121 17.98
200 1.172 25.33
250 1.26 35.64
300 1.34 54.14
350 1.49 67.52
400 1.55 71.32
450 1.68 80.36

Through the RLC automatic measuring instrument at the frequency of 450kHz, the



self-inductance deviation of the coupler was measured within 1.04-1.6mH. Considering the

frequency range of the data transmission channel of the experimental system, L was
selected as 1.3.mH, and R was selected as 50Ω. This completes the design of the channel
parameters.
2.3 Optimize multi-path allocation mechanism

In the practical application of data transmission, the energy consumption between
different links will be different due to a series of effects. Therefore, it is necessary to optimize
the multi-path allocation mechanism and add transmission consumption weights for each link,
so that the network can better integrate with the objective environment in which it is located,
thereby better improving the reliability of data transmission. Due to the influence of the
topography, such as mountains, buildings, obstacles, and natural environments such as storms
and lightning, the performance of wireless communications may change frequently, and
communication interruptions frequently occur. These factors determine the value of the
transmission consumption weight. . Ability to calculate the transmission consumption weight
matrix:
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In the above formula, ije is the link between nodes iV and jV , *
ijw is the

transmission consumption weight of the link between nodes iV and jV , and

*0 1ijw  . E is the link set, n is the number of middle nodes, and 2 4n  . It is

known that the energy consumption P of the data transmission and the communication
distance d exist:

n
ijP kd （4）

In the above formula, k is the energy parameter and ijd is the distance between nodes

iV and jV . It can be seen that as the communication distance increases, the energy



consumption will increase sharply, and the single-hop communication distance should be
minimized on the premise of satisfying the communication connectivity. Therefore, a
multi-path allocation process can be designed:

Fig6Multi-path allocation process

The base station extracts the node information traversed by the data packet and the
corresponding signal strength parameters, and converts all the path request data to the base
station into a graph. The algorithm designed in this paper is used to generate the path from any
node extracted from the node set to the base station. In order to obtain the multi-path routing
from a node to the base station to the greatest extent, the idea of breadth-first algorithm is used
in the path generation process[9-10]. This completes the optimization of the multi-path
allocation mechanism.

3 Experiment
In order to verify the effectiveness of the Web4.0-based new media marketing analysis

data transmission method designed in this paper, it is necessary to perform a power
consumption test to verify its energy saving effect.
3.1 Experiment preparation

In different branch lines of the same data transmission line, the transmission method
designed in this paper and the existing transmission method are used to randomly select a



continuous period (24 hours) as the test stage, and the energy consumption monitoring
equipment gem-view is used to monitor the energy consumption of the two systems
respectively. Firstly, the energy consumption of the system designed in this paper is monitored,
and then the energy consumption of the traditional system is monitored. The equipment has
the functions of basic energy consumption measurement and billing and report analysis, and
provides online energy consumption detection (up to second level), energy consumption
diagnosis and analysis, etc. its parameters are as follows:

Tab2 GEM-VIEW parameter table

Features project parameter

measuring
Current Range 0-20A
power Range 0-10kw

Calculation Electric energy
Four-quadrant energy metering, multi-rate
energy accumulation, maximum demand

monitor
Voltage crest factor,

current K factor, voltage
and current,Imbalance

-

Measure Itemized metering circuit
Separately measured external power supply
circuits, special area power supply circuits

In the above experimental environment, the real-time energy consumption results of the two
data transmission methods are statistically analyzed.
3.2 Experimental results and analysis

Under the arranged experimental conditions, the continuous period (24h) was randomly
selected for testing, and the energy consumption of the existing data transmission method and
the design method of this paper was recorded. The experimental results are shown in the
following figure:



Fig7 Comparison of experimental results

In the selected continuous period, observe and record the energy consumption every 2h, clear
it after recording, and start recording the energy consumption within the next 2h. During the
period of 0: 00-8: 00, during the Internet gap period, the transmission link is basically in a
dormant state. Between 8: 00-20: 00, the transmission link begins to continuously transmit
marketing analysis data and is at work In this mode, energy consumption is gradually
increasing. According to the comparison chart of the experimental results, it can be clearly
seen that the current data transmission method consumes more energy than the method in this
paper, whether in the sleep state or the working mode. The energy consumption within 24h is
calculated in detail. The total energy consumption of the existing transmission method is 869
kWh. The total energy consumption of the transmission method in this paper is 693 kWh. In
24 hours, the transmission method designed in this paper saves 176 kWh than the existing data
transmission methods.

In order to further verify the effectiveness of this system, the traditional system and the
new media marketing analysis data transmission accuracy of this system are compared and
analyzed, and the comparison results are shown in Figure 8.

Fig .8 Comparison of transmission accuracy between two systems
According to figure 8, the new media marketing analysis data transmission accuracy of

this system is higher than that of the traditional system.

4 Concluding remarks
Web4.0 can integrate all digital and information resources that can be integrated to

provide users with the best information services under the premise of identification. Data
transmission is inseparable during this period. In the context of the whole society advocating
energy saving and emission reduction, and building a green business environment, the existing
data transmission methods consume too much energy and no longer meet the requirements of
a green society. Therefore, a new media marketing analysis based on Web4.0 is designed Data



transmission method. By designing the structural block diagram of the transmission method,
the Steiner tree model for data transmission is established, the transmission channel
parameters are designed, and the optimization of the multipath allocation mechanism is
completed. The experimental results show that the transmission method designed in 24 hours
saves 176 kWh than the existing data transmission methods. This method does not consider
the problem of transmission time in the process of verifying the accuracy of data transmission
in new media marketing analysis, which results in the increase of data volume and the slower
transmission time. Therefore, in the next study, we will further study the data transmission in
new media marketing analysis and improve the transmission efficiency.
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