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Solving the problem of rural poverty is a difficult problem for the country to enter a well-off society in an all-round way.
Therefore, this paper conducts an experimental analysis based on the impact of smart sensor systems on the relative
poverty in rural areas. This article is aimed at studying the related factors of rural poverty and improving relative poverty
in rural areas. In this regard, this article proposes an intelligent processing function based on smart sensors. Multiple
sensors work together to process relatively complex things. Then, through the experimental analysis of GH efficiency, the
data collected in the experimental area is used as the data. Combining the Lorentz curve and Gini coefficient analysis to
determine the influencing factors of rural relative poverty. This article also selected 10 areas for experimentation. The
experimental results show that the proportion of middle school education from 2014 to 2020 is between 24.3% and 34%,
and the number of poor people has also declined, indicating that education level is a factor affecting rural poverty.
Therefore, based on the intelligent sensor system, the factors of relative poverty in rural areas can be found, and related
measures can be analyzed. By implementing the rural poverty alleviation strategy, the relative poverty situation in rural
areas can be effectively improved.

1. Introduction

In recent years, with the rapid development of China’s econ-
omy and society, rural poverty, especially rural poverty in
undeveloped areas in the west and ethnic minority areas,
has received extensive attention from relevant state depart-
ments and scholars. The existence of poverty has become
the primary problem that plagues all countries. Poverty not
only hinders economic development but also has a great
negative impact on social development. Poverty eradication
is a persistent and challenging world problem. Poverty issues
have caused uneven development between regions and
affected regional peace and stability. How to reduce the inci-
dence of poverty as soon as possible to the greatest extent
and improve the life satisfaction and satisfaction of local res-
idents? Happiness is the top issue facing all countries. The
relative poverty of peasants, especially those engaged in agri-
culture, has existed for a long time. Poverty alleviation and

development work started from solving the poverty allevia-
tion of the absolute poor, and the relatively poor class was
prosperous and prosperous.

In the process of sustained economic development, the
income gap between residents is widening and remains at a
relatively high level, especially reflecting the severity of rela-
tive poverty in rural areas. It can be seen that the income gap
between the rich and poor in rural residents’ relative move-
ment and deterioration. It has caused a lot of social conflicts
and has had a great impact on the development of society.
This paper will study rural poverty and antipoverty issues
based on the use of smart sensor systems on blockchain the-
oretical knowledge. On the one hand, it will try to enrich the
theoretical research on rural poverty issues in the country.
Poverty policy provides theoretical basis.

Wireless Smart Sensor Network (WSSN) shows great
promise in structural health monitoring (SHM) due to its
low cost, higher flexibility, powerful data management, and
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better understanding of structural behavior through dense
deployment of sensors. However, the implementation of
the wireless SHM system brings many challenges, one of
which is to ensure adequate synchronization of the collected
data. Li et al. proposed various algorithms to realize the syn-
chronization of clock and sensing [1]. He researched algo-
rithms based on wireless sensors to synchronize clocks and
sensing. In order to study the application of smart sensors
in fish detection, García et al. designed a smart sensor to pre-
dict the established sensory fish quality index. The sensor
dynamically correlates the microbial count and TVB-N with
the quality index. The sensor provides the largest possible
value and handles fish-to-fish variability [2]. His research
on fish and microbial detection is very in-depth, but he has
little connection with the relative poverty in rural areas.
After years of large-scale poverty alleviation and develop-
ment, the population of extremely poor rural areas across
the country has fallen sharply, and the poverty situation
has been effectively alleviated. However, due to the large
number of poor people, the task of poverty alleviation is still
arduous. Therefore, Cao et al. [3] explored the spatial differ-
entiation characteristics and influencing factors of multidi-
mensional poverty in rural areas in a region, which is
conducive to the implementation of antipoverty [4] and
development strategies and promotes farmers’ income and
prosperity. Get rid of poverty [5]. Based on the spatial loca-
tion of the rural areas, the rural poverty factors were
searched, but smart sensors were not introduced. Recently,
there has been increasing interest in finding durable inter-
ventions for rural poverty (RP) in developing countries
based on farmers’ entrepreneurship and innovation. There-
fore, the purpose of Naminse et al. is to test the relationship
between entrepreneurship in two resource-constrained
provinces in China and the slowdown of RP. He assessed
the impact of the three abilities of farm entrepreneurs’ edu-
cation, economy, and social culture on the entrepreneurial
growth of farmers and how these abilities in turn affect the
mitigation of RP [6]. The impact of intervention on RP
can be seen through the evaluation results, but it would be
better if smart sensors were added. Safe drinking water is
essential to good health. Since long-term drinking can bring
health risks, it is important to make recommendations for
drinking water sources in areas where CKDu is endemic.
Dissanayake et al. designed a sensor to measure fluoride
and hardness in well water through an automated mecha-
nism [7]. The sensor he designed is very helpful for detecting
water quality. Smart sensor applications rely on ultra-low-
power energy harvesters to collect energy and charge batte-
ries within the range of ambient power levels. Wu et al. pro-
posed a discontinuous collection method for switched
capacitor DC-DC converters, which can achieve ultra-low-
power consumption energy collection. Based on the key
observation that energy efficiency is higher than that of
charge pumps, he proposed a discontinuous collection tech-
nology that can decouple the two efficiencies to obtain a bet-
ter trade-off [8]. His discontinuous acquisition technology
based on smart sensors can improve efficiency very well.
All of the above documents are mostly about smart sensor
systems. How to combine it to explore the relative poverty

factors in rural areas is not very relevant, so this article needs
to study in depth based on smart sensor systems to solve
rural relative poverty problems.

The innovation of this paper is to use the intelligent
processing module function of the intelligent processor to
analyze the data of the experimental area for many years.
Through the analysis of the data, the factors and influenc-
ing factors that affect the poverty in the region can be
drawn.

2. Combining Smart Sensors to Study Rural
Poverty Factors

2.1. Smart Sensor. Intelligent sensor system [9], the general-
ized intelligent sensor system is divided into two parts: intel-
ligent sensor terminal and control server [10]. The
intelligent sensor terminal uses one or more sensitive com-
ponents to connect with the embedded microprocessor and
completes signal detection and conversion processing
through the intelligent sensor terminal, which can realize
functions such as self-check, self-calibration, cellular con-
nection, and self-diagnosis. The intelligent sensor terminal
[11] and the control server are based on the industrial field
bus, using digital communication as the transmission
method, with functions such as two-way communication,
information processing, and information storage. Most of
the functions of the intelligent sensor system are realized
by software. By changing the software program of the system
and configuring different sensors, different intelligent sensor
systems can be realized. A single smart sensor system can
also be connected with other smart sensor systems to form
a smart sensor system network to jointly complete complex
tasks. The intelligent sensor system is shown in Figure 1.
Although the smart sensor system will have a low interrupt
tolerance problem, this article uses multiple sensors to solve
it. When a fault occurs, its working status can be suspended
and repaired, but it does not affect the whole. This article
mainly applies the consensus technology in the blockchain
technology and uses the consensus technology to study and
analyze the relative poverty factors in rural areas.

2.1.1. Smart Sensor Vision Measurement. The smart sensor
integrates structured optical lasers, cameras, and measure-
ment software [12], which can easily complete scanning,
analysis, and measurement functions during the measure-
ment process. Smart sensors use structured light lasers to
project structured light on the surface of the object. The dis-
tribution of light bars is not straight but varies according to
the shape of the object. Collect images and measured values
of the structured light bar of the camera at different posi-
tions. The schematic diagram of the principle is shown in
Figure 2. Next, using image processing technology [13],
camera correction technology, structured optical surface
correction technology, and laser triangulation measurement
principle, the relevant information is extracted from the light
strip image, and the three-dimensional coordinates of the
object surface are constructed into the light strip, which
can be calculated information.
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(1) Area Scan Camera and Pinhole Camera Model. The per-
spective projection model of the pinhole camera is shown in
Figure 3. The point P of the world coordinate system is pro-
jected onto the point P′ of the image plane through the opti-
cal center of the lens, and the image plane is at a distance f
behind the optical center.

(2) Two-Step Calibration Method. The two-stage calibration
method proposed by Tsai assumes that the lens has only radial
distortion [14]. In the first step of this method, multiple cali-
bration points in the calibration image are used to establish
too many decision equations, and a simple matrix theory is
used to solve the external parameters of the camera. In the sec-
ond step, radial distortion parameters are introduced, appro-
priate initial searchable solutions are set, nonlinear
optimization algorithms such as Newton’s gradient method
are used to solve the nonlinear equation system, and other
parameters are solved. In addition, Weng proposed a nonlin-
ear distortion model that takes into account the causes of cam-

era distortion such as radial distortion and eccentric distortion
and then uses matrix decomposition methods such as singular
value decomposition of the matrix to find the initial values of
the camera’s internal and external parameters. Search using
nonlinear optimization methods. Obtain the most suitable
solution for the internal and external parameters of the final
camera [15]. In recent years, domestic scholars have also pro-
posed a new two-stage method. Domestic scholars GaoLizhi
and ZhanngYanzhen, respectively, proposed a two-stage lin-
ear transformation method. Experiments show that the two
methods can achieve higher correction accuracy. In the two-
stage method of ZYZhang plane calibration board, it is not
necessary to extract calibration points on a fixed high-
precision calibration platform like the previous two-stage cal-
ibration method. His method does not limit the configuration
of the calibration board. The posture of the calibration board
is arbitrary. At present, this calibration method has been
widely used, and both Opencv and Halcon use this method
to calibrate cameras.
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Zhang’s calibrationmethod is based on a 2D plane calibra-
tion table. This may be a circular grid calibration table or a
checkerboard calibration table. Unless the camera selects a
lens and changes the focal length and aperture during the cal-
ibration process, the internal parameters of the camera will not
change, but the external parameters will change. At the same
time, the plane on which the calibration sheet is configured
must avoid correlation as much as possible. In other words,
the calibration table does not move in the plane, but the cali-
bration table needs to be moved in the three-dimensional
space plane. During the surface calibration process, the place-
ment position of the calibration sheet is relatively free.

For the disc grid calibration piece, the calibration point is
the center of each circle, and for the checkerboard calibra-
tion piece, the calibration point is the grid point of the
checkerboard grid.

Mark the three-dimensional physical coordinates of the
calibration point as H = ½x, y, z�T , the corresponding point
on the image plane as h = ½u, v�T , and the corresponding
homogeneous coordinates as H~ = ½x, y, z, 1�Tand h~ =
½u, v, 1�T . Using the pinhole camera model, the three-
dimensional space point H can be mapped to the point h
in the image coordinate system using equation (1).

l h
~
= X P t½ �H

~
: ð1Þ

In the formula, l is any nonzero scale factor, P is the
rotation matrix, t is the translation vector, P and t are also

the external parameters of the camera, and the internal
parameter matrix X is

X =

lx k cx

0 ly cy

0 0 1

2
664

3
775: ð2Þ

Among them, lx, ly is the scale factor of the u-axis and the
v-axis, p represents the nonperpendicularity of the u-axis and
the v-axis, and ðcx, cyÞ is the main point. Please note that the
thickness of the calibration plate will also affect the calibration
accuracy. In order to simplify the description, suppose the
thickness of the calibration plate is 0, that is, z = 0. The calibra-
tion plate is as shown below, on the xy plane of the world coor-
dinate system. Assuming that the i-th column of the rotation
matrix P is pi, from equation (1), we have.
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Since z = 0, the point H on the plane of the calibration
plate can be expressed as H = ½x, y�T and the corresponding
homogeneous coordinate H~ = ½x, y, 1�T ; then, formula (3)

xa

xb

za

zb

ya

yb

SxCx

Cy

Sy

v

u

c

r

f

Camera
system
coordinate
(xa, ya, za)

World
system

coordinate
(xb, yb, zb)

Imaging plane
coordinate

system(u, v)

Image
coordinate
system(r, c)

P

P'

Figure 3: Perspective projection model of pinhole camera
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can be simplified as:

l h
~
=MH

~
: ð4Þ

In the formula,M = λX p1 p2 t½ � is a 3 × 3matrix, and
λ is a constant factor. Remember M = m1 m2 m3½ �, yes

m1 m2 m3½ � = λX p1 p2 t½ �: ð5Þ

Among them, t is the translation vector, and the direction
of p1 and p2 is along the coordinate axis of the image coordi-
nate system. Therefore, p1 and p2 are orthogonal, and t and
p1 and p2 are not coplanar, so det ð p1 p2 t½ �Þ ≠ 0. And
because of det ½X� ≠ 0, so det ½M� ≠ 0.

The calibration point coordinate extracted from the actual
image is hi, and the image coordinate calculated according to
the expression (1) is h~i. The matrix M can be obtained by
solving the minimum distance between the two images.

min〠
i

hi − hi
~��� ���2: ð6Þ

Use the Levenberg-Marquardt algorithm to solve the
above nonlinear quadratic equations to obtain the matrix M,
which can be obtained by the orthogonality ðpT1 p2 = 0, pT1 p1
= pT2 p2Þ of equation (5) and P:

mT
1X

−TX−1m2 = 0, ð7Þ

mT
1X

−TX−1m1 =mT
2X

−TX−1m2: ð8Þ
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ð9Þ

Please note that Y is a symmetric matrix and can be
expressed as the next 6-dimensional vector:

y = Y11 Y12 Y22 Y13 Y23 Y33
� �T

: ð10Þ

Suppose the i-th column vector in M is mi =
½mi1,mi2,mi3�T , therefore, there is

mT
i Ymj = vTijy: ð11Þ

In

vij = mi1mj1,mi1mj2 +mi2mj1,mi2mj2,mi3mj1
�
+mi1mj3,mi3mj2 +mi2mj3,mi3mj3�

T : ð12Þ

Therefore, the equation system (8) can be rewritten as the
following equation system:

vT12

v11 − v22ð ÞT

" #
⋅ y = 0: ð13Þ

If there are n calibration images, the following equations
can be formed:

Vy = 0: ð14Þ

In the above formula, V is a matrix of 2n × 6 size. The
solution of formula (14) is the intrinsic vector corresponding
to the smallest eigenvalue of matrix VTV , and y can also be
obtained by performing singular value decomposition (SVD)
on matrix V . If y is solved, all the internal parameters of the
camera can be obtained according to the following formula:

cy =
Y12Y13 − Y11Y23ð Þ
Y11Y22 − Y2

12
� � , ð15Þ

λ =
Y33 − Y2

13 + cy Y12Y13 − Y11Y23ð Þ� �
Y11

, ð16Þ

lx =

ffiffiffiffiffiffiffi
λ

Y11

s
, ð17Þ

ly =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

λY11

Y11Y22 − Y2
12

� �
s

, ð18Þ

γ =
−Y12l

2
xly

λ
, ð19Þ

cx =
γcy
lx

−
Y13l

2
x2

λ
: ð20Þ

(3) Multisensor Information Fusion Structure. Multisensor
information fusion [16] can process multiple levels of informa-
tion through a variety of methods, so it is necessary to investi-
gate the corresponding hardware topology. Multisensor
information fusion can be divided into centralized fusion sys-
tem, decentralized fusion system, hybrid fusion system, and
feedback fusion system. This article uses a multisensor structure
for information fusion and uses multiple sensors to collaborate
to complete data collection.

(1) Centralized

The centralized information fusion system [17] directly
performs fusion inference on the observation data of multiple
sensors without any preprocessing, and its structure is shown
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in Figure 4. Centralized information fusion belongs to the data
layer fusion, which retains a large amount of original data, so
the fusion accuracy is very high, but the fusion center needs to
identify and reason a large amount of data, and the communi-
cation volume is large, and the processor design is complex, so
this structure is suitable for small-scale integration systems.

(2) Distributed

Distributed information fusion system [18] refers to the
calculation, classification, or inference processing of each
sensor data separately and then transfers the processed data
results to the fusion center, and the fusion center completes
the final reasoning judgment. This method is similar to fea-
ture layer fusion or decision layer fusion. Due to the large
amount of distributed preprocessing of sensor data, the
fusion center has fewer tasks and at the same time reduces
the amount of data transmission. This method is suitable
for large-scale distributed remote fusion systems. Its struc-
ture is shown in Figure 5.

(3) Hybrid

The hybrid information fusion system [19] is a mixed use of
distributed and centralized types. It uses a centralized structure
for some sensors and a distributed structure for some sensors. It
has the advantages of distributed and centralized fusion struc-
tures, and the system structure is flexible. A more accurate
fusion result can be obtained, but the structure of the system
is complex, and the design is difficult. How to choose depends
on the specific situation. Its structure is shown in Figure 6.

(4) Feedback type

The feedback information fusion system [20] feeds back
the fusion result to the fusion system to form a closed-loop
system with certain self-regulating ability. With this structure,
after the fusion center processes the sensor information, the
fusion system can already express most of the characteristics
of the target object, so it has a better guiding effect on the
newly acquired information. Its structure is shown in Figure 7.

2.2. GH Efficiency. For GH efficiency, in the Normal-
OperationCase phase of PBFT, a total of PM = 2x2 messages
are needed to complete the final consensus, and the message
complexity is oðn2Þ. GH splits Normal-OperationCase into
three steps.
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(1) Globally accept the request message, yp arranges the
global serial number, locally executes localprepare
and localcommit, and GH changes the original pro-
cess of pairwise interaction across the entire network
to pairwise interaction within the group, reducing
the number of messages that each node needs to
send and waiting for messages The total number of
messages consumed in this step:

2〠
j=y

j=1
m2

j − x + y − 1: ð21Þ

(2) Cross-submission between copies, namely, intersec-
tional reply, consumes the number of messages:

y x − 1ð Þ: ð22Þ

(3) The global replica node executes globalprepare, glo-
balcommit, globalreply, and the number of messages
consumed:

2y2 − 2y + 1: ð23Þ

Until the request is finally completed, the number of
messages GM consumed in the GH consensus phase is syn-
thesized from formulas (21), (22), and (23):

GM= 2〠
j=y

j=1
m2

j − x + y − 1, ð24Þ

GM= 2
x2

y
+ 2z2 + 2y2 + y x − 2ð Þx, ð25Þ

where z is the variance and the formula () knows that z is
0, which means that the number of messages consumed in the
GH consensus phase is the least when the group is averaged:

GM= 2
x2

y
+ 2y2 + y x − 2ð Þx, ð26Þ

∂GM
∂y

= −2
x2

y2
+ 4y + x − 2 = 0: ð27Þ

2.3. Measurement of Poverty Level. To study the poverty of a
region, we should first fully grasp the poverty level of the
region, that is, how poor the region is. Here is a brief introduc-
tion to several methods of measuring poverty.

2.3.1. Incidence Rate of Poverty. Also known as the head
calculation index, it calculates the proportion of people
whose income is below the absolute poverty line in the
total population based on urban and rural income distri-
bution data. The formula can be expressed as PH = p/n,
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where n is the total population and p is the number of
people below the absolute poverty line. The poverty inci-
dence rate is used to determine the size and change of
the poor population on the cross-section of the poverty
line. The basic feature is that the income changes and
income distribution of the population below the poverty
line are not considered. The focus is on determining the
proportion of the population. Therefore, the disadvantage
of this indicator is that it cannot reflect the income reduc-
tion and income transfer of the poor.

2.3.2. Poverty Gap Rate. In order to make up for the insuffi-
ciency of the poverty incidence rate in determining the pov-
erty level, the poverty gap rate is used to measure the degree
to which the poor’s income is below the poverty line. There-
fore, this indicator is also called the poverty gap ratio or rel-
ative poverty index, and its formula is expressed as:

PG = 〠
n

k

1 − Ykð Þ/Zð Þ
n

: ð28Þ

Among them, Yk represents the consumption level or
income of the k-th poor, Z represents the poverty line, and n
represents the total population. It can be deduced from the
formula that this method can sensitively measure the degree
of poor people below the poverty line andmake up for the lack
of poverty incidence, but it cannot reflect the population size,
proportion, and distribution of poverty status.

2.3.3. Poverty Intensity Index. The poverty intensity index is
also known as the FGT index. It is based on the distance of
the poor relative to the poverty line. It just gives the poor a
greater weight to calculate their poverty level. The calcula-
tion formula is

FGT = 〠
n

k=1

1 − Ykð Þ/Zð Þ2
n

: ð29Þ

2.3.4. Sen Index. In order to avoid the shortcomings of the
above two indicators [21], the well-known Indian economist
Sen seeks a measurement method that integrates the head-
count index, the poverty gap, and the degree of inequality
in the poor population, which is called the Sen index [22].
The formula is

P =
k
KZ

Z − x 1 − Gð Þ½ �, ð30Þ

or

P = PH
1 − x 1 − Gð Þ

Z

� 	
: ð31Þ

Among them, k is the number of the poor, K is the total
population, Z is the poverty line, x is the average income of
the poor, and G is the Gini coefficient of the income distri-
bution of the poor. The value of P changes from 0 to 1. If
everyone’s income exceeds the poverty line, n = 0, and P =
0; if everyone has no income or the social distribution is
extremely unequal, x = 0, k = 0, G = 1, and P = 1.

2.3.5. Lorentz Curve and Gini Coefficient. This is a method
often used to evaluate relative poverty, and it reflects the
degree of inequality in income distribution.

(1) Lorentz Curve. The Lorenz curve is a curve composed of
population proportions and corresponding income propor-
tions, used to express equality of income and distribution.
It was first proposed by the American statistician M.O.

Table 1: Number of poor populations in 10 regions.

Area 1 2 3 4 5 6 7 8 9 10

Population 29.41 13.14 11.16 2.63 7.89 15.33 14.86 14.91 18.71 7.24

Change from last year -0.63 -1.53 -0.65 -0.26 -0.63 -1.03 0.08 -1.78 -2.22 -0.54
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Lorentz in 1907, so it was named the Lorentz curve. The
Lorentz curve can be represented in Figure 8.

In the above rectangular coordinate system, the horizon-
tal axis represents the proportion of the population sorted by
income from low to high, and the level axis represents the
proportion of income occupied by the corresponding pro-
portion of the population. The straight line OX in the figure

Table 2: Changes in income and population in experimental areas.

Years
Poor people Low income

Total
people

The rate of
decline

Reduce the number of
people

Total
people

The rate of
decline

Reduce the number of
people

2014 196.03 560.40

2015 188.82 -3.68 7.21 523.46 -6.59 36.94

2016 176.89 -6.32 11.93 471.16 -9.99 52.3

2017 169.32 -4.28 7.57 442.42 -6.10 28.74

2018 158.86 -6.18 10.46 397.95 -10.05 44.47

2019 148.54 -6.50 10.32 355.32 -10.71 42.63

2020 139.41 -6.15 9.13 316.57 -10.91 38.75

Average
value

-6.59 9.44 -10.79 40.64
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Figure 11: Changes in the poor population and low-income population in the experimental area.

Table 3: Sex change ratio of rural population in experimental areas
(unit: %).

Years Male ratio Proportion of women Sex ratio

2014 51.6 48.4 106.7

2020 50.9 49.2 103.2
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is called a complete equality line, because the vertical and
horizontal coordinates of each point on OX are equal, which
means that a certain proportion of the population has an
equal proportion of income. For example, 20% of the popu-
lation has 20% of the income. In other words, in this state,
incomes are completely equal. The broken line 0-Y-X is
the absolute inequality line, because the income of all pro-
portions of the population is 0, and the income is completely
occupied by one person. Therefore, when the Lorentz curve
coincides with OX, it means that the income in the region is
completely equal; when it coincides with 0-Y-X, it represents
absolute income inequality. The general Lorentz curve is
between these two lines, indicating that income is not
completely equal. Reflected in the figure is a curve, and the
degree of curvature of the curve indicates the level of income
inequality. According to experiments, the closer to the OX
line, the more equal the income; the closer to the 0-Y-X line,
the more unequal the income.

(2) Gini Coefficient. The Gini coefficient is the first measure-
ment of income distribution equality defined by Italian
economists based on the Lorenz curve, and it is now the
most commonly used indicator to measure income inequal-
ity. In the above Figure 9 Lorentz curve, the area enclosed by
the complete equation line OX and the Lorentz curve is
called the inequality area; X is marked as X; if the area below
the OX ray is marked as Y , it is the Gini coefficient G: = X/Y .
The Gini coefficient is between 0 and 1. Experiments show
that the smaller the value, the smaller the income gap, the
higher the degree of income equality, and vice versa. Gener-
ally speaking, G < 0:2, the income distribution is very even,
0:2 ≤ G < 0:3, the income distribution is relatively equal,
0:3 ≤ G < 0:4, the income distribution is relatively equal,
0:4 ≤ G < 0:5 has a large income gap, G > 0:5, and the
income gap is large; the inequality of income distribution
is relatively large. Among them, it is generally considered
that G = 0:4 is the warning line, and society will become
unstable if it exceeds 0.4.

In addition, the commonly used Gini coefficient calcula-
tion formula is

G =
1

2μk2
〠
k

i=1
〠
k

j=1
yi − yjj j, ð32Þ

where k is the sample size, μ is the expected value of the
total income of each sample group, and ∣yi − yj ∣ represents
the absolute value of the income difference between any two
samples.

3. Experiments to Explore the Relative
Influencing Factors of Poverty Based on
Smart Sensors

Intelligent sensor system, this is a comprehensive high-tech
that is rapidly developing in the world today. The central
idea is to use computer technology to make sensors intelli-
gent. It is generally believed that the intelligent sensor sys-
tem is detection, measurement, and control system
composed of sensors, computer technology, and communi-
cation technology. Its main application is shown in Figure 9.

3.1. Number of Poor People. In this paper, 10 regions are
selected as samples for the experiment, and the methods of
investigating poverty influencing factors with smart sensors
are carried out in 10 regions, respectively. The number of
poor people in these 10 regions is shown in Table 1 (unit:
ten thousand people). In order to better analyze the poverty
indicators of these regions in the past, the changes in the
region from 2014 to 2020 are as follows, as shown in
Figure 10.

It can be seen from the figure that the total number of
poor people in the 10 regions is declining. In particular,
the rate of poverty reduction in regions 1 and 2 is very fast,
and the rate of poverty reduction in regions 7, 8, 9, and 10 is
quite slow. Choose one of them to analyze the impact of
poverty factors through the method of this article.

3.2. Experiments to Explore Changes in the Poor Population.
The selected region’s low-income population changes are
shown in Table 2 (unit: ten thousand people, %).

Through the collected data, we can get Figure 11, as
shown in the figure.

It can be seen from the above table that although the
overall poverty population has shown a downward trend,
with a decrease of 70,000 to 100,000 poor populations every
year, the rate of poverty reduction is relatively slow, gener-
ally maintained at around 6%, which is in line with the
national average annual deceleration of 11.79%. Among
them, there was a slowdown in 2017 and 2020.

3.3. Gender Structure and Education Level of the
Experimental Area. Different genders have different social
functions, so the characteristics of gender structure are also
one of the important reasons that affect the future develop-
ment of rural areas. The proportion of men and women in
the rural population in the experimental areas was basically
the same. From 2000 to 2006, the proportion of men in
the population declined slightly, from 51.6% in 2000 to
50.9%, and the proportion of women in the population rose
slightly, from 48.4% in 2000 to 50.9%. As shown in Table 3.

Education has always been the main way to invest in
human capital. The level of rural education largely reflects
the level of human capital. According to the 2014 and 2020

Table 4: Changes in education level (unit: %).

Education level 2014 2020

Illiteracy 23.8 13.8

Primary school 46.0 43.2

Junior high school 24.3 34.0

High school 5.5 7.4

College 0.4 1.3

Undergraduate 0.04 0.37

Postgraduate 0.006 0.01
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census data, the overall educational level of the rural popula-
tion over 6 years old in the experimental areas has increased.
The proportion of illiterate and elementary school popula-
tion has decreased year by year. The proportion of Chinese

illiterate population has dropped from 23.8% in 2014 to
13.8% in 2020, which is a significant decline. The proportion
of population in elementary school has also dropped from
46.0% in 2014 to 43.2%. The proportion of the population
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Figure 12: Rural gender ratio and educational level year-by-year ratio.
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with junior high school, high school, and above education
level is on the rise. Among them, the proportion of the
junior high school population has increased significantly,
from 24.3% in 2014 to 34.0% in 2020. From the data, it
can be seen that the rural population in Gansu Province is
dominated by elementary and junior high school education,
as shown in Table 4.

Through experiments, we analyzed the impact of gender
and education level on rural poverty, as shown in Figure 12 (1
is illiteracy, 2 is primary school, 3 is junior high school, 4 is high
school, 5 is college, 6 is undergraduate, and 7 is postgraduate).

It can be seen from the figure that the gender ratio has
little effect on rural poverty, but the level of education is very
much related to the impact of poverty. As the average per
capita education gradually increases, the rural poor popula-
tion is also decreasing. By the beginning of 2020, the educa-
tional background has reached 34%, which is 9.7% higher
than the 24.3% in 2014. This shows that the higher the edu-
cation level of rural people, the higher the income.

4. Data Collection Experiment Results

4.1. GH Efficiency and Safety Analysis. From the GH effi-
ciency, it can be concluded that y and x satisfy the formula
() as the best grouping. According to the 3f + 1 model, it is
concluded that the total number of copies of the system x
> 4. Taking x = 100, x = 500, x = 1000, and x = 2000 as an
example, the consumption message comparison between
GH and PBFT is shown in Figure 13.

For GH packet security, the purpose of the GH packet
protocol is to divide distributed nodes into multiple parti-
tions, and each partition executes the GH consensus proto-
col in parallel to improve consensus efficiency. The analysis
of the group security is as follows:

(1) Fast grouping is not a combination of yp
completely arranging replica nodes of the entire
network, which prevents the worst grouping state
from being, arranged when the master node is a
Byzantine node. At the same time, each replica
node is not allowed to be freely combined, which
can further improve the grouping speed and also
allow other lps to choose their own lx according
to the specific situation

(2) The condition for successful group establishment is
at least 2mj/3 consistent messages to ensure that
each group satisfies the 3f + 1 model. Since each
group is built in a closed form, Gj returns a BACK-
WARD message to Gj-1. All subsequent groups were
successfully formed. In order to prevent a group
from being sandwiched between the two normal
groups, whose lp is a Byzantine node or the link is
broken due to other benign errors, the Backward
phase is designed. If the BackwardTimer expires,
the message <BREAKPOINT-FINDING is sent, T
> σi to ensure that the grouping status of replica
nodes in the entire network remains uniform even
if there is a broken link

(3) According to the 3f + 1 model, in PBFT, if the num-
ber of normal nodes, benign and wrong non-
Byzantine nodes, and Byzantine nodes each account
for 1/3, the remaining last node can control the con-
sensus result of the entire network. GH reduces the
influence of the last node and Byzantine node after
the entire network is grouped to the group it is in
instead of the entire network

(4) GH adopts self-closing mechanism to stabilize the
total number of Byzantine nodes in the system below
the critical point 1, and the number of Byzantine
nodes in the group stabilizes at mj/3 + 1. At the same
time, a suspicion zone is set. When the system per-
forms safe grouping between critical point 1 and crit-
ical point 2, it makes full use of the fault tolerance of
each group

4.2. Poverty Factors. After analyzing the efficiency of smart
sensors under the blockchain theory, the data in the experi-
mental area is analyzed, and Table 5 can be shown.

From the data in the table, it can be concluded that
44.39% of people are poverty-stricken due to diseases, and
33.49% are due to technology and funds. Therefore, the most
important way to get rid of poverty is to develop technolog-
ical development. Only by possessing feasible technology
can rural areas be transformed into poverty. Chengcheng
will allow rural people to lead a prosperous life and no lon-
ger suffer from poverty.

Table 5: Poverty factors in experimental areas.

Factor Poor households Percentage (%) Number of poor Percentage (%)

Disease 687 44.39 1285 39.96

Disability 82 5.22 160 4.97

Lack of labor 188 11.97 269 8.36

Study 5 0.31 17 0.52

Technology, capital 442 28.15 1077 33.49

Traffic condition 24 0.89 23 0.71

Insufficient motivation for own development 24 1.52 77 2.39

Lack of land 97 6.17 260 8.08

Other reasons 11 0.70 47 1.46
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5. Conclusions

Rural poverty is a problem that the country is studying,
but this problem has not yet been resolved. Based on
smart sensors, this paper collects and analyzes data and
analyzes and experiments on the factors that affect rural
poverty through the intelligent processing of smart sen-
sors. The experimental results show that the educational
level of the rural population is closely related to their
income. The experimental results show that the higher
the level of education, the higher the income, and the
smaller the number of poor people. This experiment
selects a region for data analysis. Through analysis, its
junior high school education rate has increased from
24.3% in 2014 to 34% in 2020, and the poverty population
has also decreased. Moreover, through the intelligent pro-
cessing of smart sensors, it can be concluded that 44.39%
of the rural population is impoverished due to diseases,
and 33.49% is impoverished due to technology and funds.
Therefore, as long as the right medicine is prescribed, the
rural people can get rid of the poverty of the rural people.
Get rid of poverty, keep pace with the times, and fight the
tough battle against poverty with the country.
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