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The digitalization of agricultural planting and breeding enterprises is the only way for agricultural development. Now with the
development of various technologies, the digitalization of agricultural enterprises is becoming faster and faster. Today, the
development of intelligent sensors provides platform support for the digitalization of agricultural enterprises. This article is
aimed at introducing the application of intelligent sensors in agriculture to provide strategic research for the digital
development of agricultural planting and breeding enterprises. This paper proposes the establishment of a system platform for
network intelligent sensors and proposes the establishment of an agricultural short message management publishing platform.
And the existing public information transmission methods are used to provide a cheap, simple, and fast way for agricultural
producers to quickly obtain agricultural information, so as to provide a feasible plan for solving the agricultural “last mile of
agriculture” problem. After inspection and analysis, the information management release platform can meet the design
requirements, and the processing rate of short-term interest is above 98%, which can pave the way for the digital
industrialization of agricultural enterprises.

1. Introduction

As a descendant of China, China has a profound agricultural
heritage from ancient times to the present. Although China is
a large agricultural country to this day, since most of its agricul-
ture is scattered, the start of agricultural industrialization is rel-
atively late. From industrialization to informatization, from
agricultural mechanization to agricultural informatization, it
is an important stage of human progress and agricultural devel-
opment. Agricultural informatization can speed up the cultiva-
tion of agricultural science and technology talents and the
dissemination of agricultural science and technology knowl-
edge, improve the international competitiveness of agricultural
products, and promote the sustainable development of agricul-
ture, thus becoming a historical opportunity for agricultural
development. The rapid development of digitalization is an
unquestionable fact, and various signs indicate that intelligence
and big data are the general trend, and socialized mass produc-
tion and extensive resource sharing are the general trend [1].

Digital agriculture refers to the use of digital technolo-
gies such as geographic information systems, global posi-

tioning systems, remote sensing, automation, computers,
communications, and networks to rationally utilize agricul-
tural resources in agriculture, management, operation, circu-
lation, and services; to reduce production costs; and to
improve the ecological environment [2]. It is to develop agri-
culture in accordance with the objective laws inherent in
agriculture and the goals and directions required by humans.
Compared with traditional agriculture, the industrialization
of agriculture should be based on market demand, be region-
alized and specialized, and form a comprehensive, inte-
grated, intensive, and socialized enterprise management
system. In a perfectly competitive market environment, the
high degree of openness and transparency of digital technol-
ogy not only reduces the resistance to market entry, attract-
ing many competitors, but also makes it easy to identify the
path of resource creation capabilities in the value-added pro-
cess of e-commerce. But it is likely to be imitated or even
surpassed by competitors in a short period of time, and the
value cannot be effectively realized.

Therefore, when an enterprise forms a unique advantage
capability, it must take into account the competition process
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and dynamic response of the enterprise with its competitors
in the external market, so as to realize the value of agricul-
ture in the competitive interaction. The emergence of digital
agriculture has made agricultural equipment more complex
and precise, making traditional agricultural machinery test-
ing methods more difficult to develop and test. In order to
solve the traditional on-site test cycle, high cost, and difficult
problems, it is necessary to explore new test methods.

For a long time, the problems in the development,
design, manufacturing, and use of modern agricultural
equipment are the variety of products, complex working
conditions, and high requirements for product performance,
service life, and cost. There are many factors that affect
product quality, and the consequences of these occurrences
are very serious, therefore, a lot of complex testing work
needs to be established. The entire process requires the
establishment of necessary test sites, the use of a large num-
ber of various test equipment, a large amount of test costs, a
large experimental team, and a lot of test time. The agricul-
tural information integration service platform has the char-
acteristics of strong database security, good stability,
friendly interface, strong operability, easy to learn and
understand, and complete and practical functions, which
meets the needs of current agricultural information manage-
ment. The integrated agricultural information service plat-
form is of great significance for standardizing the order of
agricultural information management, improving work effi-
ciency, serving farmers, and promoting the economic devel-
opment of agricultural products [3]. It is helpful to improve
the farmers’ understanding of agricultural market informa-
tion, scientific and technological information, and govern-
ment information and to accelerate the construction of
agricultural information.

This article first consults a large number of relevant
expositions at home and abroad through the method of data
analysis. It is found that most of the research on the digital
development strategy of agricultural planting and breeding
enterprises focuses on the industrial optimization of plant-
ing and breeding. This article takes the intelligent sensor as
a breakthrough and summarizes the following innovations:
(1) In the intelligent sensor design, the pressure sensor is
emphasized. This is very broad for agricultural applications,
because whether it is the weather forecast for planting or the
air pressure in aquaculture, it is a necessity for the digital
development of agricultural enterprises. (2) In the design
method, the comparison and selection were carried out
many times. From the system algorithm, the network proto-
col, to the final platform effect test, the conclusions were
drawn in full comparison. (3) In the discussion of the digital
development strategy, more are combined in experiments
and methods, which will be more data-supported and con-
vincing than a completely written discussion.

2. Related Work

Many scholars believe that entering an agricultural society
marks the end of a barbaric society. The four ancient civili-
zations all took the river as the origin of their civilization
and relied on the flat and fertile land beside the river as

the beginning of agriculture, and agriculture is also the foun-
dation of human development. A large number of scholars
have done research on agricultural development, for exam-
ple, Reganold and Wachter have done research on the con-
troversy of organic agriculture. They believe that organic
agriculture plays an untapped role in establishing a sustain-
able agricultural system, but there is no way to feed the earth
safely. Instead, a mix of organic and other innovative agri-
cultural systems is required. However, there are major obsta-
cles to the adoption of these systems, and multiple policy
tools are needed to facilitate their formulation and imple-
mentation [4]. Aničić and others specifically discussed the
agricultural situation in Serbia, and they believed that the
economic development of Yugoslavia (Serbia) after World
War II was at the expense of agriculture, and they analyzed
and demonstrated this. The analysis results believe that Ser-
bia’s agricultural development is much more likely, and
under appropriate macroeconomic policies, it can become
a huge comparative advantage of our economy in the world’s
developed markets [5]. Gurr et al. started with agriculture to
discuss food security issues, believing that global food secu-
rity needs to increase crop productivity to meet growing
demand. They concluded that a simple diversification
method, in this case the growth of nectar-producing plants,
can promote the ecological intensification of agricultural
systems [6]. Tirivayi and others have considered the issue
of poverty eradication more deeply, and they believe that
eradicating the hunger and poverty of poor small farmers
requires both agricultural interventions and social protec-
tion interventions. After the research, they concluded that
the existing evidence provides an empirical basis for estab-
lishing a synergy between social protection and smallholder
agriculture to a large extent [7]. There are many different
discussions among scholars related to the research of digiti-
zation and intelligent sensors. Goel raised the question,
“Why is it digital?” He believes that no company is immune
to the influence of digital technology, but few companies
fully utilize digitalization, and the digital journey of any
company is different because different from individual tech-
nologies, companies are different. Digitization will touch and
significantly affect all aspects of enterprises, but enterprises
must think about how to create the greatest value through
digitization, namely, marketing, sales, supply chain, and cus-
tomer service. Once the area is determined, priorities and
strategies can be established based on short-term and long-
term roadmaps [8]. Szesz et al. also did related research,
and they proposed an intelligent fuzzy control system based
on the mathematical model of Cruz (2002) and applied it to
the Arduino platform for decision support of grain aeration.
To this end, an intelligent Arduino system was developed,
which receives the environmental values of temperature
and humidity, and then processes them in the fuzzy control-
ler, and returns the output as a suggestion to reasonably con-
trol the aeration process, and the results show that the
system is effective [9]. Lin and others analyzed the CIAA
project in Argentina, and their current work includes
designing an integrated intelligent system based on the
EDU-CIAA NXP version for educational and applied
research purposes [10]. Arablouei et al. considered the
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problem of using acceleration measurement data on
resource-constrained sensor nodes to classify cow behavior
in real time. They developed a pipeline of preprocessing, fea-
ture extraction, and classification specifically for performing
inference on sensor node intelligent systems. The results
show that this is achieved without causing any significant
burden on intelligent system resources in terms of energy,
computing, or memory [11].

3. Intelligent-Based Enterprise Digital
Development Method

3.1. Intelligent Sensors. The intelligent sensor system is based
on a detection device for external information. It can detect
the information to be measured [12, 13] and convert it into
electrical signals or other forms of signal output according to
a certain rule, which is used in a dedicated computer system
that performs independent functions [14]. Intelligent sys-
tems are based on microelectronics technology, computer
technology, control technology, and communication tech-
nology, with application as the center, emphasizing the unity
and relevance of hardware and software [15]. In addition, in
intelligent systems, both software and hardware can be tai-
lored and streamlined to meet the system’s requirements
for functions, costs, and other aspects. A standard intelligent
system generally consists of four parts: processor, peripheral
equipment, operating system, and application software [16].
In recent years, with the rapid development of information
perception technology, electronic computer technology,
and wireless communication technology, low-power multi-
function intelligent sensor technology and manufacturing
technology have been greatly improved [17–19].

The intelligent agricultural system includes temperature
sensor, signal processing circuit, carbon dioxide sensor,
image acquisition device, display device, GPRS device,
microprocessor, external storage device, image processing
device, and carbon dioxide data processing device. The com-
position of a typical intelligent system is shown in Figure 1.

As shown in Figure 1, the system composition mainly
includes the following 8 parts. (1) Processor core: the heart
of an intelligent system is the processor core. The processor
core ranges from a simple and inexpensive 8-bit microcon-
troller to a more complex 32-bit or 64-bit microprocessor
and even multiple processors. Intelligent designers must
choose the lowest cost device for applications that can meet
all functional and nonfunctional time limits and require-
ments. (2) Analog I/O: D/A and A/D converters are used
to collect data and feedback from the environment. Intelli-
gent designers must understand the type of data that needs
to be collected from the environment, the accuracy require-
ments of the data, and the rate of input/output data in order
to select the appropriate converter for the application. The
response characteristics of intelligent systems are deter-
mined by the external environment. Intelligent systems must
be fast enough to keep up with changes in the environment
to simulate information, such as light, sound pressure, or
acceleration being sensed and input into the intelligent sys-
tem. (3) Sensors and actuators: sensors generally perceive
analog information from the environment. The imple-

menting agency controls the environment in some ways.
(4) User interface: these interfaces can be as simple as LED
screens or as complex as screens on well-crafted mobile
phones and digital cameras. (5) The specific entrance of the
application program: similar to ASIC or FPGA hardware
acceleration, it is used to accelerate the specific function
modules that have high performance requirements in the
application program. Intelligent designers must use acceler-
ators to maximize application performance to plan or parti-
tion programs appropriately. (6) Software: software is an
important part in the development of intelligent systems.
In the past few years, the amount of intelligent software
has grown faster than Moore’s Law, doubling almost every
ten months. Intelligent software is often optimized in some
aspects of performance, memory, and power consumption.
More and more intelligent software are written in high-
level languages, such as C/C++. And more performance-
critical code segments are still written in assembly language.
(7) Memory: memory is an important part of an intelligent
system. Intelligent programs can run without RAM or
ROM. There are many volatile and nonvolatile memories
used in intelligent systems. There will be more explanations
about this content at the back of the book. (8) Simulation
and diagnosis: intelligent systems are difficult to see or touch.
When debugging, the interface needs to be connected to the
intelligent system. Diagnostic ports, such as the JTAG Joint
Test Action Group, are often used to debug intelligent sys-
tems. On-chip emulation can be used to provide visibility
behavior of the application. These simulation modules can
visually provide runtime behavior and performance. In fact,
the on-board self-diagnosis capability replaces the function
of an external logic analyzer.

Agricultural Internet of Things refers to the application
of Internet of Things technology in all aspects of agriculture,
including agricultural production, operation, management,
and services. The agricultural Internet of Things takes infor-
mation perception equipment, communication network
lines and intelligent information processing technology
applications as the core, realizes scientific management of
agricultural production, and achieves the goals of optimizing
the utilization rate of agricultural resources, reducing pro-
duction management costs, improving the agricultural eco-
logical environment, and increasing yield and quality. The
agricultural Internet of Things is an important part of the
application field of the Internet of Things and an important
guarantee for the realization of modern agriculture. Its
research content is extensive, involving the fields of agricul-
tural information perception (acquisition), information
transmission, information processing and information utili-
zation. The core of the agricultural Internet of Things is to
realize the intelligent acquisition of agricultural production,
operation, management, and service data information
through Internet of Things technology, and to improve the
degree of intelligence in various links such as agricultural
production, management, trading, and logistics. Its essential
purpose is to promote agricultural production methods.

3.1.1. Intelligent Atmospheric Pressure Sensor. In the agricul-
tural sensor, the pressure sensor is an important one [20].
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The calculation formula of each atmospheric data parameter
is as follows:

(1) Pneumatic height Gp: can be calculated according to
the relationship with static pressure P∞ [21]:

The stream (-914.4~11000m) is the following formula:

Gp =
T0
K

1 − P∞
P∞0

� �KRa/g0
" #

, ð1Þ

The flat layer (11000-20000m) is the following formula:

Gp = GT + RaT
∗
T

g0
ln P∞T

P∞
: ð2Þ

The optical layer (20000~32004) is the following for-
mula:

Gp =GS +
T∗
T

K
PSS

P∞

� �KRa/g0
− 1

" #
: ð3Þ

(2) Lifting velocity _GP: also known as the height change
rate, it can be directly obtained directly to the air
pressure height Gp [22]. However, in order to obtain

less calculated delay, the static pressure _P∞ is usually
taken, and then [23] is obtained according to the
static pressure P∞ and the static pressure change rate
_P∞

_GP = −
RaT
g0

_P∞
P∞

: ð4Þ

In the formula (4): T is the actual measurement and cor-
rected temperature value, and the standard atmospheric
temperature can be directly taken and the results are not
affected [24].

(3) Atmospheric static temperature TS: the temperature
during high-speed airflow will increase, so sensitive
temperature includes temperature increments
caused by atmospheric temperature and airflow
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Driver

Power management

RAM

(Application layer)

(Application layer)
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GPIO ARM

USB
LCD

CAN
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Input and output interface

Figure 1: Typical intelligent system composition.
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delay, referred to as indication temperature TM
(atmospheric temperature) [25]. The temperature
increase can be solved according to the hypothesis
conditions of the Bernu Lee equation and the ideal
gas heat insulating process, which can be solved to
obtain the atmospheric thermostatic temperature
[26]:

TS =
Tm

1 + RE0:2M2
∞
: ð5Þ

The RE in Formula (5) is a recovery coefficient to elimi-
nate temperature probe mounting deviations, which is gen-
erally considered to be a constant, at a stagnation point,
RE = 1 [27].

(4) Atmospheric density ratio ρ/ρ0: can be based on the
relationship between the static pressure and the pres-
sure height P∞ = f ðGPÞ [28], eliminating the static
pressure to obtain the following formula:

ρ

ρ0
= f GPð Þ

P∞

T0
T

: ð6Þ

In addition, the atmospheric density ratio can also be
calculated by static pressure and measurement atmospheric
temperature (indicating atmospheric temperature) [29], as
in the following formula:

ρ

ρ0
= P∞
P∞0

T0 1 + RE0:2M2
∞

� �
Tm

: ð7Þ

(5) True variety VT: referring to the atmospheric sec-
ondary temperature TS by indicating the tempera-
ture and can get the local sound, and then, the
vacuum speed can be obtained according to the
number of Mach [30], as in the following formula:

VT =M∞

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
γRaTm

1 + r0:2M2
∞

s
: ð8Þ

At this point, the underlying formula of the intelligent
atmospheric pressure sensor is completed. Table 1 shows
the meaning of each symbol in the above formula, wherein
the units have been converted to an international common
unit [31].

3.1.2. Intelligent Multicore Learning Multimode Feature
Selection Algorithm. Multicore learning is also a common
algorithm for feature selection algorithms, and its model is
shown in Figure 2 [32].

The multicore learning algorithm commonly used by
scholars is generally divided into two ways: nonlinear com-
binations and linear combinations. There are two categories

[33] for the linear combination. Formula (9) can be directly
summoned:

H xi, xj
� �

= 〠
M

k=1
Kk xi, xj
� �

: ð9Þ

Formula (10) is the weighted summation.

H xi, xj
� �

= 〠
M

k=1
dkKk xi, xj

� �
: ð10Þ

In Equation (9), each item has the same weight by
default; this algorithm will be simpler, and the result will
be obtained by summing between them [34]. Since the
weight of dk is added in Equation (10), the result will be
closer to the actual value, because of the current develop-
ment of computing technology, multiple weighting will not
cause great calculation difficulty, so now the weighted sum-
mation method is generally used. Because the weight is not
specified, the kernel matrix should be selected from the fol-
lowing set, as shown in the following equation:

κ = K : K = 〠
M

k=1
dkKk, k ≥ 0, tr kð Þ ≤ c

( )
: ð11Þ

A further restriction on Equation (11) is to make the
value of the weight nonnegative and then select the com-
bined kernel matrix from the set as shown in the following
equation:

κ = K : K = 〠
M

k=1
dkKk, k ≥ 0, tr kð Þ ≤ c

( )
: ð12Þ

In Equation (12), the method of feature selection adopts
the principle of minimization, and the features with a high
degree of dispersion are selected, that is, the top-ranked fea-
tures [35]. In addition, there is also a way to select weight
features as shown in the following equation:

H xi, xj
� �

= 〠
M

k=1
dk xið ÞKk xi, xj

� �
dk xið Þ: ð13Þ

In Equation (13), because the variable method is limited,
the weight distribution cannot be carried out indefinitely.
Therefore, related studies have proposed a new combination
method, such as an index combination method, as shown in
the following formula:

H xi, xj
� �

= exp −〠
M

k=1
dkX

T
I AXXj

 !
, ð14Þ
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or the exponentiation combination method, as shown in
the following formula:

H xi, xj
� �

= d0 + 〠
M

k=1
dkX

T
I AXXj

 !n

: ð15Þ

Some scholars have tried to use the product of basic
cores or other combinations to achieve multicore learning.
The nonlinear combination based on polynomials is shown
in the following equation:

K = 〠
0≤K1+K2+⋯+km≤d,km≥0

μk1 ⋯ km
YM
m=1

Km xi, xj
� �

Km: ð16Þ

3.2. Digital Development Strategy. The concept of corporate
strategy refers to the fact that in order to achieve its own pre-
determined goals, after considering the internal and external
environments of the company, the company makes a sys-
tematic and holistic strategic deployment of the company’s
long-term development goals and operational implementa-
tion, so as to ensure that the company has a sustained and
stable development. Since the emergence of corporate strat-
egy theory, there have been different development stages,

and many schools with different propositions and styles
have emerged. Looking at its evolutionary trajectory, it can
be roughly divided into the following 4 stages:

(1) Early stage of strategic thinking: during this period,
the strategic thinking is in the lead-in period, and a
relatively complete theoretical system has not yet
been formed.

(2) Traditional strategic theory stage: research on corpo-
rate strategy systems mostly takes the book “Business
Strategy” written by Ansoff in the 1960s as a starting
point. Strategic theories have gradually formed a sys-
tematic theory, and many theoretical schools have
also emerged.

(3) Competitive strategy theory stage: many academic
schools have conducted multifaceted research on
strategy in the aforementioned traditional strategy
stage, which has enabled continuous progress in cor-
porate strategy research. As the times change, the
research on corporate strategy has gradually deep-
ened. In the process of being closely integrated with
the reality of business management, the research
direction of the corporate strategy system began to
shift to corporate competition, and the industry

Table 1: Meaning and value of each symbol in the atmospheric data calculation.

Symbol Significance Standard value

P∞0 Sea level pressure 101.325 kPa

P∞S Top tropospheric pressure value 22.632 kPa

PSS Atmospheric pressure at the top stratospheric altitude 5.47482 kPa

T0 Sea level temperature 288.15K

∗ Top tropospheric temperature 216.65K

K
Tropospheric temperature decline rate 6.5× 10-3°C/m

Increasing rate of actinic layer temperature 1× 10-3°C/m
HT Top troposphere height 11000m

HS Stratospheric top height 20000m

H Height of top layer of photochemical layer 32004m

g0 Sea level acceleration of gravity 9.80665

Ra Gas constant 287.0529 J/K/kg

A0 Sea level sound velocity at standard air pressure and standard temperature 340.294m/s

0 1 ···· 1
····
···

0 ······· 1
·····

0 1 ···· 1
····
···

0 ······· 1

Kernel
learning

View 1

View M

0 1 ···· 1
····
···

0 ······· 1

Unified kernel

Kernel 1

Kernel M

Input data

Figure 2: Multicore learning diagram.
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structure school, core strength school, and resource
strategy school all have their own achievements.

(4) The stage of dynamic strategy theory: entering the
21st century, the trend of economic globalization
continues to increase. While enterprises continue to
expand, they are also threatened by domestic and
international competition, and the traditional strate-
gic view has been difficult to adapt to the changes in
the corporate living environment, and a new strate-
gic theory emerged as the times require, that is, the
dynamic strategy theory.

4. Intelligent Sensor Platform Construction

4.1. Hardware Platform Construction

4.1.1. Hardware Module Design. Agricultural information
technology is a comprehensive application of sensors, com-
puters, and communication technologies in agriculture. Its
content mainly includes agricultural databases and manage-
ment information systems, geographic information systems,
agricultural remote sensing monitoring, global positioning
systems, agricultural decision support systems, agricultural
expert systems, crop simulation models, agricultural infor-
mation networks, and agricultural intelligent control tech-
nologies. At present, agricultural information databases,
agricultural expert systems, crop simulation models and
their integrated systems, and precision agricultural technol-
ogy systems are widely used in agriculture. At present, there
is no unified and standardized management system standard
for the management of agricultural leading industries, and
there are also differences in the management of different
regions and different leading industries. There is no database
standard for multimedia data and policy document data of
leading industries; therefore, we refer to relevant national
laws and regulations to integrate the actual needs of manage-
ment work in different regions and different agricultural
leading industries.

The hardware platform structure is shown in Figure 3.
Most of the hardware devices built as platforms have

output and input interface connections, and the design of
peripheral interface circuits is particularly important.

Part of the circuit design in Figure 3 is as follows.

(1) Power Supply and Reset Circuit. The total power supply
uses the VCC5V DC power supply, the processor’s on-chip
peripherals use VDD3.3 DC power supply, the processor
core power supply uses 2.5V DC power supply, and the
real-time clock power supply uses VCCTR continuous
power supply. In order to ensure the stability and reliability
of the system, the chip IMP811T is selected to form the sys-
tem reset circuit.

(2) Ethernet Interface Circuit. Comprehensive agricultural
management requires a large amount of data for support,
including a large amount of real-time monitoring (measure-
ment) data, basic agricultural resource data, GIS data, and
remote sensing data. According to the application data from
different sources and methods, the comprehensive database

is logically divided into the spatial database, basic operation
database, agricultural management business database, deci-
sion business database, model database, planning database,
and professional knowledge database.

The system is designed with an Ethernet interface, and
the design system selects RTL8019S as the network control
chip. Because of its excellent performance and stability of
the processing core, it has always been very popular. This
article bought a cost-effective chip in a shopping software.

(3) Serial Interface Circuit. The baud rate is controlled by the
UART baud rate divider register, and its calculation formula
is shown in the following equation:

UBRDIVn = MCLK
bps ∗ 16

� �
− 1: ð17Þ

In Formula (17), MCLK is the system frequency, bps is
the baud rate, UBRDIVn is the value of the register, and []
represents the rounding function number.

(4) LCD Display Interface Circuit. The intelligent controller
installed under the rotating platform collects the sensor infor-
mation and transmits it to the industrial computer through
the serial port. The industrial computer calculates the devia-
tion between the actual position and posture information
and the data in the virtual scene, then gives the feedback con-
trol signal to realize the interactive control and cosimulation of
the system. The built-in LCD controller provides the following
external control signals, as shown in Figure 4.

4.1.2. Comparison of Related Network Protocols

Power supply and reset
circuit

A/D interface

RS232

JTAG interface

RTL8910S

LCD interface

RS232

Extension ports

Core board

SO-DIMM

Figure 3: Block diagram of the system platform.
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(1) Comparison of Network Survival Time. Figure 5 shows
the comparison of the survival time of the four network pro-
tocols. For the other three, it is almost a vertical decline; only
the decline in the EEUCP agreement will be more moderate,
and this can also discover the advantages of the EEUCP pro-
tocol. For the protocol, this will save more energy, provide
more process network support for the subsequent platform
operation, and be more stable, and other network protocols
will undoubtedly consume more energy.

(2) Comparison of Remaining Network Energy. Figure 6
shows the comparison chart of the remaining energy of the
network. The figure shows that under the same abscissa,
the ordinate value corresponding to the curve of the EEUCP
protocol is the largest, which means that the remaining
energy of the network of the protocol is the largest in each
round. From the perspective of the slope of the curve, before
the node death, the slope of the EEUCP protocol curve is
smaller and more stable than the other three protocols, indi-
cating that the protocol proposed in this article is more
effective in saving energy.

(3) Protocol Selection. From the above comparison chart, it
can be clearly seen that the efficiency of the EEUCP protocol
will be significantly better than others, so this article chooses
the EEUCP protocol as the model of the intelligent sensor
will be more suitable.

4.2. Software Design Based on μClinux Intelligent System

4.2.1. Development and Application of Driver Program Based
on μClinux. The overall integration of the system is one of

the difficulties in realizing a multidisciplinary cross-system.
For many kinds of software, it is difficult to modify the
underlying data structure and functions due to their huge
functions and structures. The modification of the bottom
layer will affect the whole body, so it is difficult to achieve
a unified design and integrated realization based on the bot-
tom layer. The intelligent program driver is the front end of
the software application, and it determines the user’s flu-
ency, and if optimized, the effect will be even better, as
shown in Figure 7.

4.2.2. Fractal Algorithm Based on Improved Random
Number Generator. The optimization of the model is insepara-
ble from the optimization of the algorithm. Although the gener-
ated number of ordinary random numbers is different, the
generated algorithm is the same, and based on this idea, an algo-
rithm based on an improved random number generator was
selected. Assuming that the continuous random variable x
obeys a uniform distribution in the interval ða, bÞ, then the
probability density function of x is the following equation:

f xð Þ =
1

b − a
, a < x < b,

0, other:

8<
: ð18Þ

The distribution function of x is the following equation:

F xð Þ =
0, x < b,
x − a
b − a

, a ≤ x ≤ b,

1, x ≥ b:

8>><
>>: ð19Þ
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Figure 4: Block diagram of the connection between LCD display module and S3C44B0X.
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The rand() function algorithm of an ordinary random
number algorithm in a computer is as follows:

x i + 1ð Þ = l ∗ x ið Þ +mð Þ%n: ð20Þ

In Equation (20), i,m, and l are set constants. If they cannot
be set properly, things often go against one’s wishes and often
lead to errors. Therefore, this paper proposes a new algorithm
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Figure 8: The flow chart of the fractal algorithm of the improved
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that efficiently uses the rand() function twice, as shown in the
following equation:

x = floatð Þ dobrandðÞ&0x7f f fð Þ
floatð Þ0x7f f f ,

y = x ∗ b − að Þ + a:

ð21Þ

It can be seen from Figure 8 that the optimized random
number algorithm proposed in this paper efficiently uses the
rand() function twice and generates random numbers based
on the principle of chaos. Not only is the random number
sequence internally random, but the random number sequence
itself is also random. This is very beneficial to the data support
of the system in the text.

5. Effect Analysis

5.1. The Effect of Different Software Algorithms Based on
μClinux Intelligent System. Each feature selection algorithm
is executed separately, and then, the clustering algorithm is
executed on the selected feature subset. We use the cluster-
ing accuracy ACC and the normalized mutual information
NMI to evaluate the clustering results. For the evaluation

of the algorithm, we use two public data sets, NUS-WIDE
and MFD (Multiple Feature Data Set), as the test sample
data. The dimension sum and feature value of the data are
the highest dimension and the largest feature value of the
data.

From the experimental results of Figures 9 and 10 and
Table 2, we can draw the following conclusions. First of all,
according to the experimental results, we can know that all
comparison algorithms get better results than All Features,
which fully illustrates the importance of feature selection.
The noise and redundant information contained in the orig-
inal feature will affect the efficiency and performance of the
learning algorithm. After feature selection, removing these
noise and redundant data will enable the learning algorithm
to obtain better performance and improve the efficiency of
the learning algorithm. Secondly, the AUMFS algorithm
and the CSP-UFS algorithm have obtained better clustering
effects than several other single-modal feature selection algo-
rithms. This shows that making full use of the relevant infor-
mation and complementary information of each mode in the
process of feature selection can improve the performance of
the algorithm. Finally, we can know that the CSP-UFS algo-
rithm has achieved the best results. We summarize the
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Table 2: The comparison algorithm has the best clustering effect on the five data sets.

Animal with
attributes

NUS-WIDE Multiple features Protein fold
CASIA-CASSIL

corpus
ACC NMI ACC NMI ACC NMI ACC NMI ACC NMI

All Fea 0.45 0.448 0.24 0.173 0.667 0.721 0.5 0.013 0.274 0.064

LS 0.565 0.535 0.251 0.147 0.671 0.728 0.503 0.019 0.302 0.068

MCFS 0.574 0.521 0.246 0.182 0.802 0.799 0.503 0.019 0.33 0.074

UDFS 0.849 0.846 0.271 0.192 0.911 0.844 0.525 0.062 0.326 0.08

RSR 0.837 0.846 0.268 0.193 0.894 0.827 0.608 0.062 0.319 0.076

AUMFS 0.956 0.915 0.29 0.202 0.965 0.922 0.607 0.062 0.339 0.097

AMFS 0.948 0.907 0.262 0.179 0.956 0.906 0.705 0.141 0.324 0.071

CSP-UFS 0.969 0.936 0.29 0.217 0.973 0.936 0.687 0.181 0.344 0.101
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Figure 11: Convergence of CSP-UFS algorithm on five data sets.
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reasons as follows: First, the CSP-UFS algorithm uses local
regression and global alignment strategies to learn the Lapla-
cian matrix. At the same time, the local structure information
and global distribution information of the data are used to
learn the Laplacian matrix. Secondly, the CSP-UFS algorithm
uses linear discriminant analysis in the feature selection pro-
cess, so that the data can also maintain the clustering structure
of the original data in the low-dimensional feature space,
thereby retaining the discriminant information in the original
data. It can be seen that ME-K-means can stably obtain reli-
able initial gathering points instead of the K-means algorithm.
The results of each run are full of randomness, and the k value
needs to be specified, which is completely impossible when
faced with an unfamiliar data set.

5.2. Statistical Verification. Finally, in order to illustrate the
superiority of our proposed method, we use symbolic verifi-
cation to study the difference between our algorithm and
other algorithms. Sign test is a common method used to
compare the performance of two classifiers, and this method
counts the number of data sets, and the effect of a certain
classifier on this data set is better than other methods, and
we perform sign testing on all experimental results.

As shown in Figure 11 and Table 3, a, b, c, d, and e,
respectively, represent Animal with Attributes, NUS-WIDE,
Multiple Features, Protein Fold, and CASIA-CASSIL corpus.
In these five data sets, it can be seen that in the accuracy of
these five data sets, the accuracy of the c map will be smaller,
and the peak value of a is the highest.

For the classification accuracy of the clustering evalua-
tion indicators NMI and KNN classifiers, our algorithm per-
forms better than other comparison algorithms on all data
sets. Therefore, according to Table 3, the result of the sign
test is that the CSP-UFS algorithm is superior to other com-
parison algorithms at a significance level of 0.05. For the
remaining two evaluation indicators, except for the AUMFS
algorithm and the AMFS algorithm, the CSP-UFS algorithm
is almost better than all comparison algorithms.

6. Discussion

As we all know, companies need to carry out strategic mar-
keting in three kinds of time: the beginning of business, the
time of large-scale integration, and the time of entering new
fields and developing strategic products and strategic ser-
vices. For the emerging digital field, if agricultural planting
and breeding companies want to occupy a place in it, they
must redo strategic planning and redistribute strategic mar-
keting. Many industrial planting and breeding enterprises
attach great importance to the construction of the database
and have achieved gratifying results. The database is like
the digital logistics department of a planting and breeding
enterprise. What kind of resources it needs and how many
resources it needs are prepared and equipped in advance
by the database department, and then, these resources are
delivered to the platform vendors or users. The database
solves the problem of idleness and waste of enterprise
resources and realizes the optimization of resource alloca-
tion and cross-enterprise, cross-industry, and cross-

platform sharing, which is conducive to creating new
sources of value; the registration system of the database is
conducive to targeted database marketing.

Therefore, the database is the key to the digital develop-
ment strategy of agricultural planting and breeding gas com-
panies. Although the platform designed in this paper is an
intelligent network sensor platform, the following data is
processed by a database. If companies can build their own
databases and conduct independent analysis on their own,
then the development of agricultural digitalization will be
longer, and the development of enterprises will be more
stable.

This article has related discussions from the design of the
algorithm to the construction of the following platform.
However, due to space limitations and limited knowledge,
the author did not have an in-depth discussion, just a taste
of it, and this article also has many shortcomings and can
be improved, as follows: (1) The numerical development of
agriculture can be combined with the Internet of Things
technology to explore in more depth the impact of climate,
water conservancy, and soil on agriculture. (2) For the opti-
mization of the algorithm, on-site inspection of agricultural
planting and breeding data can be used as analysis, and the
results will be more in line with the needs of this article.

7. Conclusions

This article is based on the design of intelligent sensors to
escort the digitalization of agriculture and realize the long-
term development strategy of agricultural enterprises. This
design ensures the stability and reliability of the system
and improves the operating speed of the system. It can be
predicted that the future development of precision agricul-
ture will require the use of modern information technologies
such as information management, automatic monitoring,
precise control, and network communications. As far as
the solutions involved in this article are concerned, with
the rapid development of science and technology, new tech-
nologies will be used to develop relevant equipment and
instruments to better solve the problem of agricultural data
collection and transmission and realize the monitoring,
management, and control of agricultural system digitization.
At the same time, the intelligent system market has huge
potential, and it has very important practical significance
for the research of intelligent system, so more in-depth dis-
cussion and research should be done. In the future research,
we will be specializing in more depth the research of intelli-
gent sensors, have a deeper understanding of artificial intel-
ligence technology, and apply intelligent sensors to the field
of artificial intelligence.

Table 3: Key values corresponding to the sign test when the
significance is 0.05 and 0.10.

Number of data sets 5 6 7 8 9 10 11 12 13

W0.05 5 6 7 7 8 9 9 10 10

W0.10 5 6 6 7 7 8 9 9 10

12 Wireless Communications and Mobile Computing



Data Availability

No data were used to support this study.

Disclosure

The author confirms that the content of the manuscript has
not been published or submitted for publication elsewhere.

Conflicts of Interest

There are no potential competing interests in this paper, and
the author has seen the manuscript and approved to submit
to your journal.

References

[1] X. Li, H. Liu, W. Wang, Y. Zheng, H. Lv, and Z. Lv, “Big data
analysis of the internet of things in the digital twins of smart
city based on deep learning,” Future Generation Computer Sys-
tems, vol. 128, pp. 167–177, 2022.

[2] I. Kitouni, D. Benmerzoug, and F. Lezzar, “Smart agricultural
enterprise system based on integration of Internet of Things
and agent technology,” Journal of Organizational and End
User Computing, vol. 30, no. 4, pp. 64–82, 2018.

[3] X. Zhou, X. Liang, X. Du, and J. Zhao, “Structure based user
identification across social networks,” IEEE Transactions on
Knowledge and Data Engineering, vol. 30, no. 6, pp. 1178–
1191, 2018.

[4] J. P. Reganold and J. M. Wachter, “Organic agriculture in the
twenty-first century,” Nature Plants, vol. 2, no. 2, p. 15221,
2016.

[5] J. Aničić, S. Vukotić, and S. Krstić, “The strategic aspects and
results of agriculture development in Serbia in the transition
period,” Economics of Agriculture, vol. 63, no. 1, pp. 175–187,
2016.

[6] G. M. Gurr, Z. Lu, X. Zheng et al., “Multi-country evidence
that crop diversification promotes ecological intensification
of agriculture,” Nature Plants, vol. 2, no. 3, p. 16014, 2016.

[7] N. Tirivayi, M. Knowles, and B. Davis, “The interaction
between social protection and agriculture: a review of evi-
dence,” Global Food Security, vol. 10, pp. 52–62, 2016.

[8] K. Goel, “Digitization will touch and significantly impact all
area of enterprises,” Dataquest, vol. 36, no. 3, pp. 36–36, 2018.

[9] A. Szesz, M. Monteiro, A. H. Dias, I. M. Mathias, and G. Conti,
“Embedded system in Arduino platform with fuzzy control to
support the grain aeration decision,” Ciencia Rural, vol. 46,
no. 11, p. 1917, 2016.

[10] B. Lin, Z. Xu, J. Wang, and M. Lu, “A low-cost water quality
monitoring prototype device with embedded chromogenic
reagent capsules and dynamic colorimetric detection,” Sensors
and Actuators, vol. 252, pp. 24–29, 2017.

[11] R. Arablouei, L. Currie, B. Kusy, A. Ingham, P. L. Greenwood,
and G. Bishop-Hurley, “In-situ classification of cattle behavior
using accelerometry data,” Computers and Electronics in Agri-
culture, vol. 183, no. 4, article 106045, 2021.

[12] Y. Liu, F. Deng, Y. He, B. Li, Z. Liang, and S. Zhou, “Novel con-
crete temperature monitoring method based on an embedded
passive RFID sensor tag,” Sensors, vol. 17, no. 7, p. 1463, 2017.

[13] K. Shojaei, “Three-dimensional neural network tracking con-
trol of a moving target by underactuated autonomous under-

water vehicles,” Neural Computing and Applications, vol. 31,
no. 2, pp. 509–521, 2019.

[14] B.-j. Jung, B. Kim, J. C. Koo, H. R. Choi, and H. Moon, “Joint
torque sensor embedded in harmonic drive using order track-
ing method for robotic application,” IEEE/ASME Transactions
on Mechatronics, vol. 22, no. 4, pp. 1594–1599, 2017.

[15] J. H. Seo and H. B. Park, “Forest environment monitoring
application of intelligence embedded based on wireless sensor
networks,” KSII Transactions on Internet and Information Sys-
tems (TIIS), vol. 10, no. 4, pp. 1555–1570, 2016.

[16] M. Rabby, M. S. Alam, and M. Shawkat, “A priority based
energy harvesting scheme for charging embedded sensor
nodes in wireless body area networks,” PLoS One, vol. 14,
no. 4, pp. 1–22, 2019.

[17] Z. F. Lou, X. P. Hao, Y. D. Cai, T. F. Lu, X. D. Wang, and K. C.
Fan, “An embedded sensor system for real-time detecting 5-
DOF error motions of rotary stages,” Sensors, vol. 19, no. 13,
pp. 2855–2864, 2019.

[18] F. Xiao, “Multi-sensor data fusion based on the belief diver-
gence measure of evidences and the belief entropy,” Informa-
tion Fusion, vol. 46, pp. 23–32, 2019.

[19] G. Dartmann, H. Song, and A. Schmeink, Big data analytics for
cyber-physical systems: machine learning for the Internet of
Things, Elsevier, 2019.

[20] H. B. Menz and D. R. Bonanno, “Objective measurement of
adherence to wearing foot orthoses using an embedded tem-
perature sensor,” Medical Engineering & Physics, vol. 88,
no. 1, pp. 19–24, 2021.

[21] C. M. Kyung, H. Yasuura, Y. Liu, and Y. L. Lin, Smart sensors
and systems, Springer, Cham, Switzerland, 2017.

[22] C. Wiltz, “FDA approves world's first pill with an intelligent
sensor,” Design News, pp. 1–8, 2017.

[23] D. Schallmo, C. A. Williams, and J. Lohse, “Digital strate-
gy—integrated approach and generic options,” International
Journal of Innovation Management, vol. 23, no. 8,
p. 1940005, 2019.

[24] T. C. Ba, “Long-term digital strategy: do it once, do it right,”
New Library World, vol. 118, no. 5/6, pp. 331–335, 2017.

[25] C. David, “A digital strategy,” CAD User, vol. 31, no. 1, pp. 26-
27, 2018.

[26] J. W. Ross, C. M. Beath, and I. M. Sebastian, “How to develop a
great digital strategy,”MIT Sloan Management Review, vol. 58,
no. 2, pp. 7–9, 2017.

[27] K.-J. Shin, D.-K. Lee, D.-W. Seo, C.-M. Yoo, M.-H. Lim, and
S.-H. Lim, “Setting estimation of cement paste using new-
type embedded sensor,” Journal of the Korean Recycled Con-
struction Resources Institute, vol. 4, no. 4, pp. 483–488, 2016.

[28] A. E. Arumona, A. Garhwal, P. Youplao et al., “Electron cloud
spectroscopy using micro-ring Fabry–Perot sensor embedded
gold grating,” IEEE Sensors Journal, vol. 20, no. 18,
pp. 10564–10571, 2020.

[29] J. M. Julian, E. C. Orosco, and C. M. Soria, “Multi-sensor
embedded system with multiple communications based on
EDU-CIAA,” IEEE Latin America Transactions, vol. 18,
no. 2, pp. 368–375, 2020.

[30] A. M. Alwan, D. A. Hashim, and M. F. Jawad, “Efficient bime-
tallic nanoparticles embedded-porous silicon CO gas sensor,”
Solid-State Electronics, vol. 153, pp. 37–45, 2019.

[31] C. P. Wang, Y. C. Shen, P. C. Liou et al., “Dynamic pH sensor
with embedded calibration scheme by advanced CMOS Fin-
FET technology,” Sensors, vol. 19, no. 7, p. 1585, 2019.

13Wireless Communications and Mobile Computing



[32] J. Cho and M. Lee, “Building a compact convolutional neural
network for embedded intelligent sensor systems using group
sparsity and knowledge distillation,” Sensors, vol. 19, no. 19,
pp. 4307–4355, 2019.

[33] C. L. Lu and M. K. Yeh, “Stress analysis of shielding electrode
in chip with pressure sensor embedded in accelerometer,”
MicroElectronics International, vol. 36, no. 1, pp. 35–42, 2019.

[34] A. Y. Alqahtani, S. M. Gupta, and K. Nakashima, “Warranty
and maintenance analysis of sensor embedded products using
Internet of Things in industry 4.0,” International Journal of
Production Economics, vol. 208, pp. 483–499, 2019.

[35] P. Krishnagandhi, B. Kannan, and Y. Raju, “Smart farming
field observation using intelligent systems,” International Jour-
nal Of Electrical Engineering & Technology, vol. 11, no. 4,
pp. 241–245, 2020.

14 Wireless Communications and Mobile Computing


	Digital Development Strategy of Agricultural Planting and Breeding Enterprises Based on Intelligent Sensors
	1. Introduction
	2. Related Work
	3. Intelligent-Based Enterprise Digital Development Method
	3.1. Intelligent Sensors
	3.1.1. Intelligent Atmospheric Pressure Sensor
	3.1.2. Intelligent Multicore Learning Multimode Feature Selection Algorithm

	3.2. Digital Development Strategy

	4. Intelligent Sensor Platform Construction
	4.1. Hardware Platform Construction
	4.1.1. Hardware Module Design
	4.1.2. Comparison of Related Network Protocols

	4.2. Software Design Based on μClinux Intelligent System
	4.2.1. Development and Application of Driver Program Based on μClinux
	4.2.2. Fractal Algorithm Based on Improved Random Number Generator


	5. Effect Analysis
	5.1. The Effect of Different Software Algorithms Based on μClinux Intelligent System
	5.2. Statistical Verification

	6. Discussion
	7. Conclusions
	Data Availability
	Disclosure
	Conflicts of Interest

