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Abstract— China has always prioritized the
advancement of agriculture and encouraged
agricultural modernization to play a
significant role. Intelligent agriculture is a
new framework for advancing agricultural
modernization. Hence, this paper examines

China’s rural agricultural development
response to the foreign intelligent agriculture
experience regarding agricultural
competitiveness and sustainable
agricultural development. This paper

concludes a comparative literature analysis
after reviewing many publications on
intelligent agriculture (including Chinese and
English literature) and government policies
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and developments in various countries. The
findings highlighted that China's intelligent
agriculture growth is starting to show results.
However, there are still several issues
across the board. For instance, there is a
lack of talent, insufficient scale and
intensification, lack of  specialized
agricultural production information, and
imperfections in the infrastructure service
facilities of intelligent agriculture and the
management system of agricultural science
and technology innovation. In response to
these issues, suggestions were made to
cultivate awareness of intelligent
agriculture's development and strengthen
planning  leadership  and resource
integration. Therefore, this paper examined
and drew inspiration from the intelligent
agriculture  development systems in
advanced nations like Europe and the
United Kingdom, identified the state-of-the-
art and emerging trends in Chinese
agriculture, and offered a development
framework for advancing intelligent
agriculture in China.

I.

Introduction

agricultural production
Intelligent agriculture emerged efficiency, and making
agriculture a sustainable

in the United States in the early
1980s [1]. By the 21 century, its
development  took  shape,
enhancing agricultural
production capacity, improving

industry efficient [2].

In the context of China's
comprehensive push for supply-
side reform, the traditional mode
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of agricultural development has
not been adapted to the needs of
modern agricultural
development. It is in urgent need
of transformation and upgrading
[3]. Intelligent agriculture is a
new mode of agricultural
development and a new way to
realize  the upgrading of
traditional agriculture [4]. This
paper draws on the current
situation of China's intelligent
agriculture development through
a literature review and, at the
same time, puts forward some

suggestions for China's
intelligent agriculture
development based on
summarizing the experience of
intelligent agriculture
development in  developed
countries.

II. Literature Review
A. China's Intelligent
Agriculture Development
Model
Combined with the
characteristics of agriculture
itself and the agricultural
industry chain, agricultural big
data can be divided into three
categories: agricultural
environment and resource big

ISSN: 2180-3811

data [5], agricultural production
big data [6], agricultural market
and management big data [7],
which include the whole process
of agricultural products from
production to marketing as
shown in Figure 1.

Figure 1: The Internet of Things as An
Important Source of Big Data

China's intelligent agriculture
development is in the primary
stage. Therefore, there are three
main models of intelligent
agriculture development in the
era of big data. First is the
establishment of a nationwide
big data platform for agriculture.
It utilizes the latest computer
data mining technology, the
Internet, multimedia, and cloud
computing service models. With
the  agricultural intelligent
comprehensive information
service platform "cloud platform
+ intelligent terminal" as the
main carrier, all parties are
organically combined to
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establish integrated information
channels [8, 9].
Second is the provision of

services and information support.

In pre-production, big data can
be predicted according to the
historical needs of agriculture,
guiding the scientific production
of  agriculture; in
production, big data applications

mid-

dynamically =~ monitor  the
agricultural production of goods
and enhance the production
efficiency and product quality
through intelligent breeding: in
the post-production, big data can
provide price quotation
information and market trend
prediction, product traceability,
etc., to help realize the
networked distribution of rural
commodities and the
informatization of farmers'
services [10, 11].

Third is the establishment of
mechanisms  for  collecting,
sharing, analyzing, and using
agricultural data. It integrates
agricultural data resources and
unifies agricultural big data
standards; takes the lead in
developing the agricultural
sector's  data; guides the
coordination of agricultural-

30 ISSN: 2180-3811

related departments in opening
their data; actively introduces
the participation of all aspects of
society in the construction of the
agricultural big data platform,;
and develops agricultural big
data  products to
agricultural production [12].
Overall, intelligent agriculture
in China is still in its infancy,

SE€rve

with problems such as a lack of

talent, insufficient scale and
intensification, a lack of
specialized agricultural
production information, and an
incomplete intelligent
agriculture infrastructure and
agricultural science and
technology innovation

management system.

B. Foreign Intelligent
Agriculture Development
Model

The first foreign intelligent
agriculture development model
is the United Kingdom’s
precision farming, which starts
with extensive data integration.

Precision agriculture has been

practiced and developed in the

United Kingdom, and a

technological  system  that

combines high technology and
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agricultural production has been
formed [13, 14].

To cope with the challenges
posed by climate change and the

increase in the intensity of
global competition in
agricultural  production, the

relevant departments of the
United Kingdom believe that, on
the one hand, the United
Kingdom's agriculture needs to

move  towards  “precision
agriculture,” combined with
digital  technology, sensing

technology and spatial

geographic technology, more
accurate planting and breeding;
on the other hand, it is necessary
to improve the capacity of
agricultural production and the
interface  between  market
demand [15, 16]. Overall,
precision agriculture in the UK
is characterized by precision
fertilizer application,

irrigation, and

sowing,
precision
precision harvesting as shown in
Figure 2.

/ Precise Fertilization \

According to different regions, soil types,
the surplus and deficit of various nutrients
in the soil, crop categories and yield levels,
a variety of micronutrients that can promote;
the growth of crops and organic fertilizers
are scientifically proportioned, and \
fertilizers arc applied scientifically ina
targeted manner, not only (o reduce (he
environmental pollution and decline in the
quality of agricultural products due to over-

kﬂ:niliﬂng. but also to reduce cnsts./

Precision seeding

Precision seed engineering is combined

with precision sowing technology for even
sowing, precision sowing and consistent
depth. Tt saves large quantitics of high-

Precision Irrigation
According to different crops. different
fertility period soil and crop water demand,

quality seed and also allows [or optimal
distribution of erops in the ficld, creating
the best environment for crop growth and
development and greatly increasing crop
uptake of nutrients and solar energy

real-time precision irrigation, greatly saving|
hwaler resources, improve (he utilization rate
of water resources

Precision Harvesting
The Precision Harvesting System allows for|
the return of pellets to the bin and accurate
grading according to certain criteria.

Figure 2: Characteristics of Precision Agriculture in The UK

The next foreign intelligent
agriculture development model
is France’s system improvement
in informatization as shown in
Figure 3. France's agriculture is
very developed. It is the world's

ISSN: 2180-3811

second-largest ~ exporter  of
agricultural products after the
United States.  Agricultural
production and output values are
among the highest in Europe
[17]. France has a wunique
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agricultural information
database that is divided into two

main sections.

The first section is the
government-led agricultural
information  database.  The

French agricultural information
database is complete, and its
domestic agricultural
information is mainly collected,
summarized, and published by
agricultural departments at all
levels. In terms of categories, the

database covers various
agricultural fields, including
cultivation, fisheries, animal

husbandry, and processing of
agricultural  products  [18].
France's "Big Agricultural" data
system  includes  high-tech
research and  development,
business market consulting,
legal and policy protection, and
Internet applications [19, 20].
The second section is the
private pay sites for agricultural
information. In France, several
agricultural associations have
been set up on their initiative,
and their websites provide more
detailed and specialized
information on agriculture for a
fee. With access to detailed
agricultural information, French

32 ISSN: 2180-3811

farmers can make targeted and
timely adjustments to the types
and yields of farm products to
maximize efficiency.

The division of labor
has its awn foeus

Figure 3: French agricultural
informatization system

III. Methodology and Results
A. Comparative Literature
Analysis

Comparative literature analysis
is a research method that
compares two or more objects,
phenomena, theories, or data to
find similarities and differences
and then conducts in-depth
analysis. This method helps to
gain a deeper understanding of
the  inherent laws  and
connections in the development
of intelligent agriculture and
provides a more comprehensive
perspective.

B. China’s Intelligent
Agriculture Development
Framework

Based on the above-mentioned
foreign intelligent agricultural
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development models in the UK
and France, intelligent
agriculture is an inevitable trend
in the development of modern
agriculture.

Hence, by reviewing the
current development practice of

intelligent agriculture in China,

Top-Level
Planning and
Design
(prerequisite) ‘;;,%(

this paper proposes an intelligent
agriculture development
framework from five
based on the analysis of the
above foreign intelligent
agriculture development models
and development
shown in Figure 4.

levels

results as

send
back
information|

infrastructural

Landing key
Practice

(Breakthrough)

Unified

Syster
(core

Data
n

requirement Key core
technologies

(saleguards)

requirement

main

part

Talent
(Rey)

Intelligent
Agriculture

Figure 4: China’s Intelligent Agriculture Development Framework

Top-Level Planning and
Design: To realize the healthy
development of intelligent
agriculture, top-level planning
and design must be carried out
strategically. The development
orientation must be clarified,
and goals and plans must be
formulated to ensure intelligent
agriculture's  scientific  and
sustainable development.

Agricultural Big Data and
Integration of Unified Data

ISSN: 2180-3811

Vol.16 No. 1

Systems: Agricultural big data
significant for improving

production

is
agricultural
efficiency, optimizing
agricultural resource allocation,
and precision
agriculture [5]. Establishing a
data-sharing ~ mechanism  is
required through data sharing to
reduce duplicate collection,
improve data utilization, and

realizing

provide more comprehensive

and accurate information
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support for intelligent
agriculture.

Intelligent Agriculture Talent:
Cooperating with local colleges
and research institutions to
cultivate composite talents with
multidisciplinary  backgrounds
in  agriculture, information
technology, management, and
other disciplines is necessary to
improve the talent cultivation
system [1].

Practice of Intelligent
Agriculture Application on the
Ground: Combining industry,
academia, research, and
utilization is an important way to
promote the application of
intelligent agriculture on the
ground [3]. China should
actively build a platform for
cooperation between industry,
academia,
encourage in-depth cooperation
among universities,

and research and

research

institutions, enterprises, and
farmers.
Key Core Technology of

Intelligent Agriculture: The
"new infrastructure" field is
developing rapidly and has
become the core infrastructure
and technical means to support
the development of intelligent

34 ISSN: 2180-3811

agriculture [7]. It provides stable
support for
research  and

financial
technological
development. It also optimizes
the innovation
stimulates the enthusiasm and
creativity of innovation subjects,
and promotes the breakthrough
application of key core
technologies.

environment,

IV. Conclusion

The development of intelligent
agriculture in foreign countries
is a top-down organizational
approach, and its experience has
a certain reference value for
China. This paper proposes a
development framework for five
aspects: top-level planning and
design, application and
implementation practice, unified
data  system, key core
technology, and intelligent

agriculture talents. This
framework not only enriches the
connotation of China's
intelligent agriculture

development but is also
significant in promoting the
modernization  of  China's
agriculture and rural areas and
accelerating the construction of
intelligent agricultural power.
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