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Abstract The brand construction of agricultural products is an important part of the rural revitalization strategy,
which plays a key role in promoting agricultural development, raising farmers' income and promoting rural economic
revitalization. Based on the application of image recognition technology in the branding of agricultural products, this
paper analyzes the existing problems in the design of agricultural products in rural e-commerce. Based on image
recognition technology, a model of brand design style generation for rural revitalizing agricultural products was
constructed. By studying the typical cases of existing brand construction, the key applications of image recognition
technology in the process of brand construction of agricultural products are put forward, including the specific
measures to strengthen brand awareness, improve product quality and expand marketing channels, aiming to
provide theoretical support and practical guidance for promoting the deep integration of agricultural product branding
and image recognition technology.

Index Terms Agricultural products, Branding construction, Image recognition technology, Product Quality

. Introduction

The “double-high” construction program is a major strategy in the reform and development of China's vocational
education, which aims to promote the quality and upgrading of China's vocational education [1]. With the rapid
development of China's digital economy, e-commerce and the real economy are rapidly integrating and penetrating,
and nowadays almost all enterprises are inseparable from the Internet, and the demand for e-commerce talents
from enterprises is also growing [2]-[4]. In this context, the cultivation goal of vocational education is to enable
students to acquire the skills and knowledge required for a particular occupation or occupational group, and to
provide a pathway to a particular occupation [5]. Focusing on this cultivation goal, higher vocational e-commerce
majors should pay more attention to practical education, introduce practical teaching in the professional teaching
program, improve students' learning enthusiasm through hands-on training, enhance students' practical innovation
ability, so that they can better integrate into the actual workplace [6]-[9].

In the context of the rural revitalization strategy, the development of agricultural e-commerce platforms has risen
rapidly as an emerging sales model, injecting new vitality into the development of the agricultural economy [10].
The development of agricultural products e-commerce platform has become an important bridge connecting
agricultural producers and consumers. This new marketing model breaks through the time and space limitations,
enhances consumers' understanding and trust of agricultural products through vivid and intuitive display, effectively
promotes the sale of agricultural products, and injects a new impetus for rural revitalization [11]-[14]. Not only that,
the development of agricultural e-commerce also provides more channels and opportunities for the construction of
agricultural product brands, such as brand promotion through e-commerce platforms, online marketing activities,
etc., which helps to enhance the product brand value of agricultural products [15]-[18]. The establishment of the e-
commerce platform effectively enhances the competitiveness of agricultural products, broadens sales channels,
promotes farmers' income, and ultimately promotes the sustainable development of the rural economy, and helps
the in-depth implementation of the rural revitalization strategy [19]-[21]. In the future, the field of agricultural e-
commerce will show a more diversified and intelligent development trend. Therefore, the integration of innovative
technology in the comprehensive practical teaching of higher vocational e-commerce majors will help to cultivate
more practical skill talents on the one hand, and on the other hand, it will inject new vitality into the construction of
agricultural product brands and promote the whole industry to a higher level [22]-[25].

In the wave of digital economy, agricultural products e-commerce live is ushering in unprecedented opportunities
and challenges, and a large number of scholars have studied the application of innovative technologies in
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agricultural products e-commerce marketing, which makes an important contribution to realizing the win-win
situation of the high-quality development of agriculture and the farmers' income and wealth. This paper proposes a
fuzzy cognitive map based on consumer perception model and emotion analysis of online comments. By analyzing
the relationship between consumer emotional tendency and brand authenticity, it provides a valuable reference for
the modern fine-grained management of agricultural products e-commerce platform [26].Through deep learning
and data mining technologies, e-commerce user value assessment models are built to effectively extract the value
features of agricultural products on e-commerce platforms, thereby helping users to analyze their consumption
behaviors and promoting marketing optimization and transformation [27]. Some scholars use word frequency
analysis method to count keywords related to e-commerce agricultural products in user reviews, so as to build a
brand personality dimension system for localization of agricultural products, and guide the sustainable development
of e-commerce agricultural products on the basis of analysis of consumer characteristics [28]. Some scholars have
evaluated the applicability of the model of agricultural e-commerce platform based on CNN. It is applicable to the
agricultural e-commerce platform, which can accurately predict the return rate of customers and evaluate the service
quality of the platform, so as to evaluate the competitiveness of the platform more scientifically, and has great
application potential in agricultural e-commerce marketing [29]. The data sources of the above analysis models are
mostly review texts, while images, as the most important source of information data for human beings, have become
an important hub for information exchange in modern society due to their intuitive image and convenience,
especially in the field of e-commerce, where vision is a key basis for determining people's shopping choices, which
is worthy of in-depth research.

With the increasing demand of online shopping users, accurate and fast retrieval of target products can provide
users with better and more precise services, how to retrieve target information accurately and efficiently from
massive image data is one of the both urgent and popular problems in the field of image processing.

The application of image recognition technology in e-commerce is as follows:

(1) Some studies have pointed out that commodity classification technology is crucial to e-commerce platforms,
and the integration of product image classification methods can significantly improve the rationality of functional
design of e-commerce platforms and help improve the efficiency of e-commerce businesses [30].

(2) Some studies have introduced image processing technology into e-commerce platform and built a product
image retrieval method based on clustering attention neural network, which effectively improves the ability of e-
commerce platform to extract and detect product image features and promotes the high-quality development of e-
commerce platform [31].

(3) A convolutional neural network algorithm based image recognition and product recommendation method has
been studied, which is based on deep learning, improves the efficiency of product recognition and recommendation,
and effectively improves users' consumption experience and satisfaction [32].

(4) Aiming at the problem that traditional convolutional neural networks cannot simultaneously classify two
attributes in e-commerce image recognition, a dual-task learning method combined with transfer learning is
proposed, which greatly improves the classification effect and recognition efficiency of e-commerce images [33].

(5) Some studies have improved the traditional MWI-DenseNet network in the field of e-commerce product image
recognition, and proposed a commodity classification model based on GTNet network, which significantly reduces
the calculation amount under different flow rates, significantly improves the commaodity classification accuracy, and
solves the problem of narrow channels in the application of the model [34].

(6) Some studies have introduced the application of Siamese deep architecture in e-commerce platform image
processing, which learns fine-grained image embedding to achieve visual similarity and affinity of e-commerce
product images [35].

However, due to the limitations of image recognition technology in terms of light and color, image recognition
technology was initially not widely used in the agricultural industry. In recent years, with artificial intelligence
technology, machine vision technology, mechanical automation technology, image recognition technology in the
field of agricultural product quality inspection, disease diagnosis and fruit and vegetable picking and sorting and
other areas of rapid development, which helps to promote the e-commerce agricultural products brand value
construction.

This paper presents a model of brand image style generation of agricultural products based on image recognition
technology, which can generate various types of brand image of agricultural products. The development status and
characteristics of agricultural product branding driven by e-commerce and image recognition technology were
analyzed. First, the development status of agricultural products e-commerce and agricultural products brand is
analyzed respectively, so as to preliminarily understand the development status of the two, and lay the foundation
for the analysis of the relationship between the two. The second is to analyze the application of image recognition
technology in the brand construction of agricultural products from four aspects: consolidating the digital foundation
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of brand development of agricultural products, improving the quality of agricultural products, enhancing brand
awareness and enhancing brand premium.
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Il. Basic concepts and theories

Il. A.Basic concepts

Il. A.1) Image recognition technology

Image recognition technology refers to the processing and recognition of pattern information such as text, image,
picture and scene by machine to solve the important problem of direct communication between computer and
external environment. Its purpose is to develop a certain instrument or equipment to automatically process some
information, replace people to complete the task of classification and identification, and can quickly and accurately
recognize graphics. Generally speaking, an image recognition is composed of three main parts: image
preprocessing, image feature extraction and image pattern classification. Pre-processing generally refers to
smoothing, enhancing, restoring, edge detection and segmentation of the image, and its purpose is to simplify the
input image into a segmented mode. Feature extraction refers to the extraction of the main features of the image
under the condition of meeting the requirement of classification and recognition accuracy, and select the features
that play a large role in correct classification and recognition according to some criteria as far as possible, so that
the classification and recognition task can be completed with fewer features. Image classification is the most
important part, it is based on the extracted features, the former part of the feature vector space mapping to type
space, the corresponding image belongs to a known class of patterns.

Il. A.2) Branding of agricultural products

Branding refers to the behavior and path choice of creatively integrating various factors into the production process
of the product to create a well-known public image and make the product stand out in the market competition. With
the continuous progress of market economy, brand construction plays a key role in enhancing the competitiveness
of products in the market. Therefore, brand strategy has gradually become a key means for enterprises to enhance
their core strength in the market competition. This method provides consumers with a convenient way to screen,
identify and purchase products, but also to better protect the rights of consumers, improve the quality of products,
and ensure the healthy and stable operation of the commercial circulation system.

Branding of agricultural products refers to a series of activities in which agricultural product operators design
products with personality and obtain trademarks according to market demand and local resource characteristics, so
as to achieve the brand acceptance by consumers, expand market share and achieve operational purposes. The
brand of agricultural products is determined by the characteristics of the product itself, and is the embodiment of
the long-term accumulation of culture, technology and other comprehensive strength of the enterprise. When
discussing the deep meaning of the brand of agricultural products, it can be summarized from the definition of
agricultural products brand. There are many ways to define the brand of agricultural products, but they are basically
defined from the two perspectives of "production” and "sales".

Therefore, the branding of agricultural products covers the following aspects:

The first is to create and communicate information about the attributes and quality of the product itself, including
high-quality products and unique characteristics.

The second is to create and convey the ability of commodity operators, reputation, cultural background and other
relevant information.

The third is to create and communicate relevant information about regional resources, environment and human
history that are closely related to the product.

The branding of agricultural products is the only way to the development of agricultural modernization, and it is
also an inevitable move for the development of rural characteristic industries. The implementation of agricultural
product brand strategy is not only the actual demand to improve the quality of agricultural products and the market
competitiveness of our country in an all-round way, but also the key strategy to promote the development of rural
characteristic industries, optimize China's agricultural layout, promote the development of efficient agriculture and
increase farmers' income.

Il. B.Basic theory

Il. B.1) E-commerce professional product design

According to the composition and evaluation indexes of comprehensive vocational competence derived from the

research of the Institute of Vocational and Adult Education, the vocational competence level performance of e-

commerce product brand design professionals is shown in Fig. , which is mainly divided into three levels: functional

competence, process competence, and design competence. Among them, the lowest level is functional ability, and

the evaluation indexes are functionality and interpretation display. The second level is process ability, and the
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evaluation indexes are economy, use value-oriented and work process and production (business) process-oriented.
The highest level is the design capability, and the evaluation indicators are environmental protection, innovation and
social responsibility.

Design
ability

Process ability

Economic, use value orientation
and working process and
production process orientation

Functional ability
Functional reconciliation presentation

Figure 1: The professional ability of e-commerce

(1) Functional ability is the post ability, that is, the minimum requirements for working in e-commerce. By analyzing
the current recruitment demand for e-commerce positions, the functional ability of e-commerce talents has the
following four aspects. First, proficient in PS, Al, DW and other related design software, secondly, familiar with
Taobao, Jingdong and other platforms of the background operation, thirdly, excellent web interface design, color
matching ability, and fourthly, strong communication ability, comprehension ability, implementation ability, and
teamwork spirit.

(2) Process competence is the ability to make money, that is, to complete work tasks within a specified time
according to the requirements of the enterprise and to achieve work performance goals.

(3) Design competence is the ability to design work methods, i.e., students are required to be able to recognize
work tasks in the context of the whole work system, not only to meet the complexity of the tasks, but also to take
into account the different requirements of the complex business and social environments on the work process and
results.

Il. B.2) E-commerce agricultural product brand design

From the perceptual feeling, the traditional business model of agricultural products brand that is mainly offline sales
of brands, consumers shopping can directly see the touch to the product, in the visual, tactile, taste, smell can have
an intuitive experience, so it has intuitive, immediate. While the brand under the e-commerce model is mainly to
order online, logistics and transportation, consumers can only browse through the web page in the picture, video
based on visual association, only visual dependence, the other feelings of the commodity can only be through the
visual association. Therefore, the brand image design of agricultural products in the mode of e-commerce should
give consumers a visual impact, so that they are interested in understanding the quality of the product in depth. The
e-commerce agricultural products brand image design features are shown in Figure @ which mainly contain brand
positioning, brand logo design, page design, packaging design, promotional material design, content marketing
strategy, social media interaction and after-sales service.

(1) Promote brand co-branding and shape cross-border culture.

Co-branding is an effective way to build brand culture, especially in the field of agricultural products, designers
can combine regional characteristics with brand stories, and seek co-branding cooperation with well-known brands
or other brands in related fields. Through cross-border cooperation, it attracts more young consumers and expands
its market influence.

(2) Multi-sensory experience design.

In the design of visual elements of agricultural products, it is necessary to present elegant, fresh, smart and
natural visual effects, highlighting regional characteristics. The color of the brand needs to use the yellow-green
gradient color symbolizing the sunrise and sunrise, which contains the meaning of vigorous growth and vigorous
development of life, and conveys the concept of harmonious coexistence between man and nature. In addition to
the traditional logo, color system and font design, the comprehensive application scenario design scheme ensures
the consistency of the brand image in various marketing channels.

1698



fa

The Path to Rural Revitalization Through E-commerce Image Recognition Technology Empowering Agricultural Product

Brand
positioning

Electric
products
brand design

Content
marketing

strategy Publicity
material

design

Figure 2: Electric products brand design

(3) Differentiated design is the key to highlight regional characteristics.

The design should focus on the "origin + product information” model to ensure that the brand of agricultural
products has a distinct visual recognition. Using a design with local cultural symbols and colors can make consumers
feel the uniqueness and origin of agricultural products, thus enhancing the market recognition and appeal of the
brand.

lll. Multi-scenario application of image recognition in the brand construction of
agricultural products

lll. A. Generation of brand image of agricultural products

In order to better assist the students in e-commerce majors in the ability to grasp the brand image style of agricultural
products, this paper introduces the residual module in the generator and discriminator of CGAN, and combines the
self-attention mechanism to obtain the brand image style image of agricultural products, in order to generate the
image that meets the needs of e-commerce agricultural products brand. Figure 3| shows the network structure of
the agricultural brand image generation model CRGAN-SAM, whose whole consists of generator and discriminator.
The generator inputs are category label and random noise, and the discriminator inputs are generated samples and
real label samples. The self-attention mechanism and the depth residual module are added to the generator and
discriminator respectively, and the jump structure of the residual module can effectively solve the problem of gradient
disappearance during training, so as to improve the network model training stability. The self-attention mechanism
functions to make up for the defects of the residual module itself, improve the quality of the generated feature maps,
and thus improve the effect of generating the brand image style of agricultural products.

X~ X
Real P data ( )
sample

A
Label ¢ >
Generator G » Discriminator > Nash Generating
Random (ResNet) D (ResNet) equilibrium samples
noise z A A I
z~p,(2) : b= ————— = A

Figure 3: The network structure of the CRGAN-SAM

The main body of the CRGAN-SAM generator consists of a fully connected layer, an upsampling residual module
and a self-attention module. Input label information and random Gaussian noise, the upsampling residual module
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implements batch normalization processing, introduces the RelLU function, and the convolutional layer uses
constant mapping to achieve upsampling. Adding batch normalization processing can ensure the validity of
initialization, improve the speed of model training and achieve regularization. The global information can be obtained
through the self-attention mechanism, and then processed by the up-sampling residual module. The output layer
convolution is set up with a 3x3 convolution kernel with a step padding of 1, using the Tanh function.

The main body of the CRGAN-SAM discriminator consists of a convolutional layer, a residual module, a self-
attention module, and adaptive mean pooling. The inputs are produce images of generated samples and real
samples, and the convolutional layer uses the Leaky ReLU function. The residual module contains convolutional
layer, BN layer and uses Leaky RelLU function. The overall network structure is two parts, one of which contains
operations such as BN, Leaky ReLU function and convolution layer, and the other part contains 2D convolution and
BN layer, which mainly realizes constant transformation to form a complete residual module. Applying the self-
attention mechanism to the residual module can obtain the global information of the feature map. The application
of adaptive average pooling layer can simplify the parameters of the fully connected layer and realize the
classification of generated samples and real samples.

lll. B. The integration of image recognition technology and e-commerce drives the brand construction of
agricultural products
lil. B.1) E-commerce should increase publicity and enhance brand awareness of agricultural products

E-commerce to increase publicity, enhance brand awareness of agricultural products E-commerce to shorten the
interval time of agricultural product brand cultivation, so that many agricultural products brand awareness in a short
period of time to improve rapidly. Image recognition and acquisition technology, as a tool of information inclusion in
the new era, enables more and more farmers to use it to carry out e-commerce, marketing and promoting local
agricultural and sideline products, cultural and tourism products, original ecological scenery and other products, and
a number of new farmers have emerged to share the dividend of digital technology and embark on the road of
increasing income and getting rich.

For example, the Douyin account "ShuzhongTaosister" attracted 20 million fans by making a short food video with
a very local flavor, and started the popularity of local agricultural products such as dried spicy radish, spicy rabbit
head and Bobo chicken, achieving monthly sales of more than one million yuan and sales of hundreds of millions
of yuan, contributing to the rapid landing of agricultural products branding. Taobao's "Poverty Alleviation Live
Channel" and Kuaishou's "Fumiao Program" have helped more than 40 poor areas sell mountain products.
Dangshan Pear, Menghai Pu 'er Tea, Pingjiang latiao and other online red agricultural products have upgraded their
value chains by optimizing industrial supply chains with the help of e-commerce, and online retail sales have
continued to increase.

lll. B. 2) Image technology and e-commerce help to enhance brand value and brand premium of agricultural products
With the help of image technology and e-commerce, agricultural products brands continue to expand market
increment, brand value and premium ability have been significantly enhanced, and some brand agricultural products
have achieved the goal of high quality and high price. According to the "China Agricultural Brand Development
Report" data, the 300 regional public brands of agricultural products on Ali's e-commerce platform achieved sales
of 4.5 billion yuan, and the number of re-purchases of consumer brand agricultural products reached 15 million,
with a year-on-year increase of 2.26%, and consumers' loyalty to agricultural products brands was significantly
enhanced. Based on 300 regional agricultural product brands, the brand premium of food and aquatic agricultural
products is more than 60%, and the brand premium of tea is more than 50%. Among them, Wuchang rice and other
products selected through image recognition technology have a brand value premium of more than 100%.

lll. B. 3) Image technology and e-commerce drive the digital transformation of agriculture

E-commerce has penetrated into the layout of the production end of the agricultural product chain, strengthened
the cornerstone of digitalization and modernization of agriculture, and laid the foundation for the realization of brand
development of agricultural products. According to the "China E-commerce Report" shows that Alibaba digital
agriculture system directly connects 10,000 agricultural products direct mining bases, and has built production
warehouses in five places such as Chengdu, Nanning and Xi 'an, covering 300 counties across the country. 1,000
digital agricultural bases and 120 Hema villages are under construction, equipped with integrated water and fertilizer,
drones, and image recognition technology for weeding and pest control, helping farmers grow intelligentized fields
and produce high-quality agricultural products.

At the same time, Jingdong is building 100,000 live agricultural products base, and the Ministry of Agriculture and
Ecology of digital Intelligence is committed to building a large center platform for agricultural products circulation,
digital farms, agricultural modernization industrial parks, and intelligent warehouse distribution network to
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comprehensively enhance the production and circulation of agricultural products. Large e-commerce platform
enterprises are using platform data and image recognition technology to penetrate into all links of the agricultural
product chain, strengthen the construction of agricultural production infrastructure at the production end, and help
the digitalization and branding transformation of traditional agriculture.

lll. C. Image recognition technology drives the quality improvement of agricultural products
(1) Detection of plant diseases and pests

At present, plant diseases and pests are still the main killers affecting crop yield and brand of agricultural products,
and bring serious harm to agricultural production. In the current pursuit of green, organic, zero-residue background,
the use of pesticides can achieve good results in a short period of time, but the heavy use of pesticides to suppress
the development of pests and diseases, not only caused damage to the ecological environment, but also increased
the resistance of diseases and pests. At the same time, the amount of pesticide residues in agricultural products
continues to increase, which seriously affects the progress of the brand of agricultural products. The use of image
recognition technology can identify and classify the texture, shape, size and other characteristics of pests, and
capture the identified characteristics before the scale of pests and diseases forms a disaster and causes serious
impact, which can minimize the possibility of disaster. Indirectly reduce the amount of pesticides, improve the quality
of agricultural products, can create a green, organic, zero-residue business card for agricultural products.

(2) Crop weed control

Field weeds compete for crop resources and tend to have shorter growth cycles than crops. Therefore, if weeds
are not cut or treated in time, they will flourish and form a "weed outbreak". In addition, weeds can attract pests and
diseases and spread viral diseases, further endangering the health and yield of crops. However, long-term chemical
weeding can cause weeds to become resistant to herbicides, which in turn leads to increased use of herbicides,
aggravating environmental pollution and ecological risks. With the improvement of people's awareness of health
and environmental protection, the use of intelligent mechanical weeding equipment to replace chemical herbicides
has become an important direction.

By taking real-time field images and analyzing the images by computer, soil background removal and seedling
and grass separation can be carried out, and then the target area can be located. After the positioning is determined,
the cutting part will carry out precise force control and speed adjustment to achieve efficient weed removal. At
present, most of the models used for weed identification are optimized based on the existing models to better adapt
to the needs of the real production environment.

(3) Sorting and quality inspection of agricultural products

The freshness time of fruit and vegetable agricultural products is short, easy to damage, and the pure manual
sorting speed is slow and time-consuming, which affects the circulation efficiency. Replacing manual sorting with
fruit and vegetable sorting equipment has become the trend of modern agricultural development. Image processing,
computer vision and other technical means are used to carry out rapid, accurate and non-destructive testing of the
appearance characteristics of agricultural products, so as to realize the quality assessment, classification and
classification of agricultural products. This allows agricultural products to be divided into batches of similar quality
and then combined into neat and uniform goods that are easy to sell and transport, reducing the blending rate of
undesirable agricultural products.

IV. Examples of e-commerce and image technology driving agricultural product brand
building

With the rapid development of Internet technology, "Internet +" has become an important model of modern industrial
economic development, and rural e-commerce is an important form of integrated development of Internet + modern
agriculture. In the context of rural revitalization and the actual environment of agriculture, rural e-commerce
development model continues to mature, and the development of rural e-commerce is increasingly diversified. How
to effectively use the dual use of image recognition technology and education to empower the brand building of
agricultural products has become an opportunity to promote rural revitalization. In this paper, the digital image of
agricultural products brand is established based on the model of brand image generation of agricultural products,
which provides a new development direction for the professional brand image design of agricultural products in e-
commerce.

IV. A. Brand Image Style Generation

IV. A. 1) Quantitative comparison of models

When using image processing technology to carry out agricultural brand building in rural revitalization, the CRGAN-
SAM model established in this paper is used to generate the brand image style of agricultural products related to e-

commerce professions, so as to promote the construction of the brand image of agricultural products in e-commerce
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professions. In order to verify the model's agricultural product brand image style generation effect, the article collects
multiple types of agricultural product brand images from major e-commerce platforms on the Internet, obtains a total
of 3,249 web pages, and divides them into a training set and a test set according to 8:2. In this paper, the SSIM,
PSNR and CD indexes of image generation are used to quantitatively analyze the model's agricultural brand image
style generation effect, PSNR measures the degree of similarity between the corresponding pixels, SSIM measures
the degree of structural similarity between the images in the test set and the generated images, and CD measures
the color difference between the generated images and the true-value images. And multiple types of image style
generation models are selected as comparisons, and the quantitative comparison results of different models are
obtained as shown in Table [1], where the optimal results are marked with bold.

Based on the results in the table, it can be seen that the CRGAN-SAM model constructed in this paper has the
optimal average results in all three evaluation indexes compared with other comparison models. Among them,
compared with the URetinex-Net model, which ranks second in the overall ranking of evaluation indexes, the
algorithm in the paper improves 30.25% and reduces 43.25% in the PSNR and CD indexes, respectively, whereas
SSIM is closer to it, with its overall improvement of 3.26%. Compared with the JED algorithm, which has the lowest
overall ranking in terms of evaluation metrics, the SSIM and PSNR metrics of the algorithm in the paper have been
improved by 34.17% and 50.50%, while the CD metrics have been decreased by 63.59% as a whole. In terms of
SSIM metrics, the CRGAN-SAM model in this paper improves 1.66% compared to the second best-ranked KinD-
New algorithm, and 34.17% compared to the lowest-ranked JED algorithm.PSNR characterizes the model's ability
to retain the effective signals of the image to a certain extent, and the model in this paper improves 9.10% compared
to the second best-ranked SNR algorithm, and 118.17% compared to the lowest-ranked GAN by 118.21%. In terms
of chromatic aberration correction ability, i.e., CD metric, the SNR algorithm ranked second, and the CD of this
paper's model was reduced by 12.47% compared to it, and the GAN network ranked the lowest, and the model in
the paper was reduced by 65.21% compared to it. All of the above data show that the CRGAN-SAM model
constructed in this paper has a relatively excellent performance in terms of noise suppression, chromatic aberration
elimination, and effective information retention in the process of generating brand image styles of e-commerce
agricultural products, which can provide students with diversified agricultural product brand image styles resource
images during the teaching process of e-commerce majors, and further enhance the students' agricultural product
brand design effect.

Table 1: Quantitative comparison of different models

Model SSIM PSNR CD
GAN 0.712 13.507 1218.381
JED 0.638 19.584 1163.979
KinD-New 0.842 21.932 656.667
Retinex-Net 0.635 18.065 851.248
SNR 0.837 27.014 484.274
URetinex-Net 0.829 22.628 746.852
CRGAN-SAM 0.856 29.473 423.865

The article adds the residual network module on the basis of CGAN network as a way to enhance the ability of
generating brand image styles of agricultural products, in order to analyze the effectiveness of the residual network,
this subsection compares and analyzes the CGAN with different backbone networks. This section tries to change
the backbone network of CGAN by replacing it with UNet, VGG, Pix2Pix and ResNet to evaluate the quality of
generating brand image style of agricultural products with different backbone networks. The collected images of e-
commerce agricultural brand images were divided into six different style categories, and the peak signal-to-noise
ratio (PSNR) and FID were used to measure the generation quality of the agricultural brand images of the six styles,
in which the lower the FID score indicated that the closer the content of the two images was, the better the generation
quality. Table [2| shows the generated image quality of the six agricultural brand image styles output from different
backbone networks.

As the metrics show, CGAN-based combined with ResNet residual network performs better. The average
performance of CGAN with ResNet residual network is improved by 6.44, 6.83, 5.18, and 2.53 in PNSR metrics
compared to CGAN, CGAN+UNet, CGAN+VGG, and CGAN+Pix2Pix, respectively, and the average performance
of CGAN with ResNet residual network is reduced by 34.45, 33.85, 25.95, and 8.31 in FID metrics compared to
CGAN, CGAN+UNet, CGAN+VGG, CGAN +Pix2Pix are reduced by 34.45, 33.85, 25.95, and 8.31, respectively.
PSNR metrics indicate that more noise can be better removed after ResNet residual network to further improve the
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quality and effect of generating brand image of agricultural products.FID metrics indicate that the generated image
by this paper's method is closer to the original image and the difference is smaller. In the FID metrics, the method
with the addition of ResNet residual network gains a great improvement in general, thus indicating that the method
is able to retain the content information of the original image. Therefore, this indicates that the introduction of ResNet
residual network in CGAN can significantly enhance the generation effect of brand image of agricultural products,

and provide accurate generation results for promoting the diversification of brand image construction of agricultural
products.

The Path to Rural Revitalization Through E-commerce Image Recognition Technology Empowering Agricultural Product

Table 2: Product brand image style produces image quality

Method PSNRA1 PSNR2 PSNR3 PSNR4 PSNR5 PSNR6
CGAN 18.04 13.83 15.79 18.98 15.04 17.57
CGAN+UNet 15.27 15.62 14.56 16.75 16.38 18.32
CGAN+ VGG 16.39 18.74 15.32 18.24 18.15 19.95
CGAN+Pix2Pix 19.73 20.95 18.71 21.36 20.52 21.46
CGAN+ResNet 23.28 24.61 21.83 23.87 21.46 22.84
Method FID1 FID2 FID3 FID4 FIDS FID6
CGAN 235.71 202.43 275.69 159.81 56.54 84.17
CGAN+UNet 238.57 204.65 299.54 135.67 53.69 78.59
CGAN+ VGG 239.42 196.14 305.46 121.38 38.27 62.65
CGAN+Pix2Pix 213.15 162.37 248.83 112.49 57.35 63.26
CGAN+ResNet 209.08 151.32 241.67 105.15 42.93 57.48

IV. A. 2) Image recognition technology helps agricultural brand building
Through the above research findings, we can conclude that image recognition technology plays an important role
in brand building of agricultural products, which is mainly reflected in the following aspects:

(1) Quality detection and classification

Through image recognition technology, it can automatically detect the appearance, size, color, defects, etc., to
ensure the quality standard of agricultural products. At the same time, according to the test results, the system can
automatically grade agricultural products to enhance the professionalism and credibility of the brand.

(2) Anti-counterfeiting and traceability

Image recognition technology can be used to verify the anti-counterfeiting labels on the packaging of agricultural
products, combat counterfeiting and protect brand reputation. At the same time, consumers can trace the entire
information of agricultural products from production to sale, enhancing brand trust.

(3) Brand image enhancement

Image recognition technology can analyze consumer preferences for packaging to help optimize design and
enhance brand appeal. Through image recognition and technology to identify consumer behavior, brands can
accurately advertise and improve marketing effectiveness.

(4) Intelligent agricultural management

Image recognition technology can help farmers find pests and diseases in time, reduce losses, and ensure stable
product quality.

(5) Supply chain optimization

Graphic recognition technology can be used for automatic sorting and packaging of agricultural products, improve
efficiency and reduce labor costs, and achieve management optimization of agricultural brand supply chain.

IV. B. Effect of agricultural brand image construction

Based on the brand image design map of agricultural products, students are invited to evaluate the brand image
works of agricultural products, mainly from the aspects of packaging elements, packaging design, derivatives, brand
communication and creative expression. The works before the experiment were compared and scored, and the
collected data were tested by independent sample T-test. The statistical results are shown in Table . From the
evaluation results of the brand image of agricultural products, the students' evaluation of the brand image of
agricultural products after the experiment was above 4 points, and showed a significant difference of 1% compared
with before the experiment. In terms of the extraction of packaging elements of agricultural products in e-commerce,
students can obtain brand elements of agricultural products based on the generation model of brand image style of
agricultural products, and packaging elements of agricultural products can have a positive impact on consumers.
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Table 3: Brand image construction

Index Works MxSD T Sig.
. Before 2.46+0.84
Packaging elements 4.587 0.004***
After 4.07+0.65
. . Before 2.81£1.27
Packaging design 6.592 0.003***
After 4.13+1.06
o Before 3.06£1.13
Related derivatives 3.926 0.000***
After 4.38+0.92
L Before 2.71+£0.84
Brand communication 4.158 0.001***
After 4.26+0.53
. Before 2.84+1.17
Creative performance 5.279 0.005***
After 4.19+0.86

In terms of packaging innovation design, the diversified and unified packaging illustration and harmonious
packaging color make the brand image of agricultural products more diversified, and the design practice in this
respect can obviously gain the recognition of consumers, and has certain practical value for improving the existing
problems of agricultural product brand packaging.

In terms of brand communication and creative expression of agricultural products, the new model enables
students to have more divergent innovative thinking when constructing brand image of agricultural products, which
can create a more unique brand experience of agricultural products. Through the testing and evaluation of the
design practice, the timely feedback of consumers and market demand can be obtained, and the empirical evidence
can be provided for the brand building and packaging innovation design of agricultural products in the future e-
commerce profession to be more perfect and more suitable for the consumer market.

IV. C. Image recognition technology enables brand value creation, delivery and realization

IV. C. 1) Brand value creation of agricultural products

The creation of brand value is the first stage of the formation and development of brand value, which should focus
on product quality as the fundamental element. China's "new three products and one standard" of agricultural
production also clearly puts variety cultivation and quality improvement before brand building. Therefore, quality
must be the first essence of the development of agricultural products branding. The creation of brand value of
agricultural products emphasizes on the quality and image of agricultural products, to meet the needs of consumers
for products, including quality output and image upgrading two initial categories.

The brand value creation of agricultural products mainly takes the quality of agricultural products and the creation
of brand image as the first element. For the e-commerce platform of agricultural products with rich marketing
resources, it does not ignore the quality and image elements of agricultural products, but pays more attention to the
creation of quality in the process of promoting the development of agricultural products brand. On the one hand,
image recognition technology promotes the standardization of agricultural production. Image recognition technology
is used to carry out fine inspection, optimization and classification of products entering the market, and grasp quality
control from the source. On the other hand, as the external expression of the quality of agricultural products, the
image of the packaging of agricultural products is related to the first impression of consumers on the product. The
use of brand image style generation model based on image recognition technology can transform and upgrade the
packaging image of agricultural products, empower the packaging design of agricultural products, highlight the
characteristics of local products, innovate the product image, and lay the foundation for the building of the brand.

IV. C.2) Brand value transmission of agricultural products
Brand value transmission is the second stage of brand value formation and development, which should focus on
channel construction and brand marketing. The process of value delivery is the process of brand building. The
purpose is to tell consumers the quality and characteristics of the brand, and consumers can understand the product
or service through the brand. In practice, the e-commerce of agricultural products achieves the purpose of brand
building by expanding the construction of marketing channels and updating the marketing matrix. The delivery of
brand value of agricultural products depends on channel and marketing, including channel construction, operation
innovation, content marketing and activity marketing.

The transmission of brand value of agricultural products mainly revolves around marketing elements, which is
related to whether high-quality agricultural products can emerge from the circle and occupy a place in the consumer
market. The omni-channel marketing communication channel of e-commerce broadens the coverage of agricultural

products brands. E-commerce platforms hold online and offline marketing activities such as the New Year Shopping
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Festival, Double 11, Harvest Festival and picking Festival to increase the exposure of high-quality agricultural
products. The image recognition technology provides quality assurance for agricultural products, helps the brand of
agricultural products to carry out content marketing, and creates the "selling point" of agricultural products by
combining the humanistic customs of the origin with the "storytelling" means. With the continuous innovation of the
marketing operation mode of the e-commerce platform, the platform relies on multi-dimensional marketing matrix
and marketing communication channels to help many featured agricultural products achieve explosive emergence,
causing a dramatic response in the vast number of consumer groups, which is conducive to the realization of brand
development of agricultural products.

IV. C. 3) The realization of brand value of agricultural products

The realization of brand value is the third stage of the formation and development of brand value, which should be
judged by the satisfaction of consumers and producers. Consumer-oriented branding is the sum of trust, relevance
and meaning generated by how consumers feel about a product, representing consumers' feelings about products
and services in life, and the process by which consumers' cognition, perception and loyalty to the product, as well
as the derived purchasing behavior, bring profits to the enterprise. Therefore, the process of agricultural product
branding is the process of creating, transmitting and realizing the brand value of agricultural products, and the result
not only makes consumers recognize, accept and buy back the agricultural products. At the same time, it is also
necessary to create greater economic benefits for agricultural producers, and only agricultural brands that achieve
these two goals are successful and sustainable.

Consumer satisfaction and producer income are two criteria to judge the effect of brand value of agricultural
products. Whether it is the creation or value delivery of agricultural products brand value, it is necessary to focus
on consumers to meet consumer demand and improve consumer experience as the goal, and finally enable
consumers to form reliable loyalty to agricultural products while bringing considerable benefits to producers, thus
successfully realizing the brand value of agricultural products. The use of image recognition technology can improve
consumers' loyalty to agricultural products brands, and considerable benefits are the increase in sales of agricultural
products, the enhancement of premium ability and the development of agricultural industrialization brought by e-
commerce.

V. Conclusion

The article discusses how e-commerce majors can use image recognition technology to promote agricultural
product branding in rural revitalization, mainly through deep learning technology to generate e-commerce
agricultural product brand image style images, and combining with Super Star Learning Pass to build a blended
teaching mode to assist students to improve the innovative design ability of agricultural product brand image.
Through the agricultural product brand image style generation model, the generated agricultural product brand
image style is more diversified. In this paper, the conditions and applications of image recognition technology driving
the development of brand of agricultural products are clarified. It is pointed out that the creation, transmission and
realization of brand value of agricultural products are the results of image recognition technology driving the
development of brand of agricultural products.

Although the conclusion of this study provides a new way to study the relationship between image recognition
technology and agricultural products brand in theory, there are still some limitations. First, although the research
results further clarify the deep relationship between image recognition technology and agricultural product branding,
the analysis results tend to be more objective. Second, there is a high proportion of secondary data in the text data
collected in this study, and the primary analysis data is limited, which may not cover the practical behavior analysis
of image recognition technology in the branding of agricultural products.
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