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In order to improve the ability of public health risk assessment in the context of community collaborative prevention and control,
a mathematical model of public health risk assessment in the context of community collaborative prevention and control based on
the integration and balanced allocation of big data features in the prevention horizon is proposed.*e constraint parameter model
of public health risk assessment under the background of community collaborative prevention and control is constructed, the
method of dynamic feature analysis of joint prevention and control is adopted to realize the dynamic risk point detection of public
health risk assessment data and the integration of constraint mechanism related feature points, and the fuzzy dynamic statistical
feature matching method is adopted to carry out the adaptive dynamic statistics and resource balanced allocation analysis of
public health risk assessment set under the background of community collaborative prevention and control. A public health risk
parameter fusion model is established under the background of community collaborative prevention and control, the methods of
balanced resource allocation and joint management and control are combined to realize balanced scheduling and prevention area
block matching in the process of dynamic parameter estimation of public health risk evaluation data under the background of
community collaborative prevention and control, the correlation distribution of public health risk under the background of
community collaborative prevention and control is taken as the cost function, and balanced allocation is realized according to the
statistical information sampling results of public health risk evaluation data under the background of community collaborative
prevention and control. Combined with differential clustering analysis, the data clustering and attribute merging of public health
risk assessment under the background of community collaborative prevention and control are realized, and the mathematical
modeling optimization of public health risk assessment under the background of community collaborative prevention and control
is realized.*e simulation results show that this method has good adaptability, high degree of parameter fusion, and strong ability
of matching risk prevention areas and balancing resource allocation in the context of community collaborative prevention
and control.

1. Introduction

Common health risks pose a serious threat to the life, as well
as health and safety of the society and people, and the harm
is very serious, especially the COVID-19 epidemic situation,
which makes us aware of the threat brought by public health
emergencies. *erefore, speeding up the construction of
early warning mechanism for public health emergencies,
establishing a public health risk prevention model under the
background of community collaborative control and pre-
vention, and creating a safe and stable living and production
environment are of great value to citizens’ health and life

safety, as well as the foundation and guarantee for pro-
moting the harmonious development of society [1–3].
Constructing an optimized method model of public health
risk under the background of community collaborative
prevention and control is helpful to improve the govern-
ment’s ruling ability and credibility, strengthen the emer-
gency management of public health incidents, and combine
the public health risk assessment under the background of
community collaborative prevention and control, which is
the embodiment of people-oriented concept, the key for the
government to effectively exploit its power in combination
with legal provisions, and an important medium to enhance

Hindawi
Journal of Environmental and Public Health
Volume 2022, Article ID 7965917, 11 pages
https://doi.org/10.1155/2022/7965917

mailto:zhanghuaying@hnjs.edu.cn
https://orcid.org/0000-0002-6964-7262
https://orcid.org/0000-0001-5469-1490
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/7965917


the government’s credibility [4–6]. In view of public health
emergencies, the government should further establish and
improve the emergency management system, which will
help the government to continuously improve its emergency
management ability, promote the modernization of national
governance system and governance ability, and establish
public health risk assessment and prevention under the
background of community collaborative prevention and
control, which is a good proof of this aspect in promoting the
emergency management and control of COVID-19 epi-
demic in China [2].

In short, through the establishment of public health risk
assessment and prevention mechanism under the back-
ground of community collaborative prevention and control,
in order to better improve the emergency treatment of public
health emergencies, we should pay more attention to the
emergency management of public health emergencies,
strengthen the talent team, and combine big data analysis
technology to build a public health risk assessment and
prevention model under the background of community
collaborative prevention and control. *e research on re-
lated algorithms and models of public health risk assessment
under the background of community collaborative pre-
vention and control has attracted great attention [7].

It is necessary to build an optimized public health risk
assessment model under the background of community
collaborative prevention and control and combine the
methods of risk prevention area matching and resource
allocation balance control to improve the efficiency of dy-
namic parameter estimation of public health risk assessment
data under the background of community collaborative
prevention and control, so as to ensure the safety and ac-
curacy of dynamic parameter estimation of public health risk
assessment data under the background of community col-
laborative prevention and control. Studying the public
health risk assessment model under the background of
community collaborative prevention and control is of great
significance to improve the security and communication
stability of public health risk assessment data under the
background of community collaborative prevention and
control [8]. *e research of public health risk assessment
model under the background of community-based collab-
orative prevention and control has attracted great attention.
In traditional methods, the public health risk assessment
methods under the background of community collaborative
prevention and control mainly include the public health risk
assessment model based on fuzzy association rules, the
public health risk assessment model based on fuzzy dynamic
statistical feature matching, and the public health risk as-
sessment method under the background of community
collaborative prevention and control with balanced link
control. Balanced allocation and fuzzy feature matching are
adopted to achieve public health risk assessment under the
background of community collaborative prevention and
control, but the traditional methods have poor adaptability
and weak statistical analysis ability [9].

In view of the above problems, this paper proposes a
mathematical model of public health risk assessment under
the background of community collaborative prevention and

control based on the integration and balanced allocation of
big data features from the perspective of prevention [10].
Firstly, the constraint parameter model of public health risk
assessment under the background of community collabo-
rative prevention and control is constructed, and the dy-
namic risk point detection of public health risk assessment
data and the integration of constraint mechanism related
feature points under the background of community col-
laborative prevention and control are realized by using the
method of dynamic feature analysis of joint prevention and
control, and then the public health risk parameter fusion
model under the background of community collaborative
prevention and control is established. Combining the
methods of balanced resource allocation and joint man-
agement and control, the balanced scheduling and the
matching of prevention areas in the process of dynamic
parameter estimation of public health risk evaluation data
under the background of community collaborative pre-
vention and control are realized. Taking the correlation
distribution of public health risk under the background of
community collaborative prevention and control as the cost
function, the balanced allocation of transmission efficiency is
realized according to the statistical information sampling
results of public health risk evaluation data under the
background of community collaborative prevention and
control, and the clustering and attribute merging of public
health risk evaluation data under the background of com-
munity collaborative prevention and control are combined
with themethod of differential clustering analysis, so that the
mathematical modeling optimization of public health risk
evaluation under the background of community collabo-
rative prevention and control is realized. Finally, the simu-
lation test shows that this method has superior performance
in improving the accuracy and balance of public health risk
assessment under the background of community collabo-
rative prevention and control.

2. Constraint Parameters and Balanced
Control of Public Health Risks in the
Context of Community Collaborative
Prevention and Control

At present, the research characteristics of risk assessment of
public health emergencies at home and abroad are mainly
reflected in the following aspects:

(1) Major Infectious Diseases
*is kind of risk assessment tends to cover the
comprehensive evaluation of biology, sociology, and
economics. Based on historical data and field in-
vestigation, most of the existing studies have estab-
lished a risk assessment index system through Delphi
method, brainstorming method, expert scoring
method, and so forth, determined the index weight,
and established a comprehensive evaluation model of
disease occurrence risk by using comprehensive
scoring method or analytic hierarchy process.

(2) Acute Physical and Chemical Exposure
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*is kind of research involves the types, physical and
chemical properties, existing forms, exposure time,
and exposure concentration of dangerous goods. It
mostly adopts the combination of qualitative and
quantitative analysis for risk assessment. Some
scholars use data mining technology and fuzzy
neural network to carry out the risk assessment
research of acute physical and chemical exposure.

(3) Food-Borne Diseases
*is kind of risk assessment mostly collects sufficient
information through epidemiological research,
toxicological research, in vitro experiments, and so
forth and establishes models of exposure dose and
adverse reactions so as to estimate the possible ad-
verse effects of people exposed to a specific risk
source and put forward corresponding risk response
strategies. Quantitative microbial risk assessment is
the main method of food-borne disease risk as-
sessment. It mainly simulates the possibility of
pathogenic bacteria infection caused by food con-
sumption in the food chain, determines the coun-
termeasures that can be taken in the food chain, and
evaluates the effects of various measures.

(4) Major Events
*is kind of risk assessment is mainly to identify all
risks and their characteristics that may exist in a
certain period of time and in a certain area.*is kind
of research mostly adopts the risk matrix method.

2.1.ConstraintParameters of PublicHealthRisk in theContext
of Community Collaborative Prevention and Control. In
order to realize the public health risk assessment under the
background of community collaborative prevention and
control, the constraint parameter model of public health risk
assessment under the background of community collabo-
rative prevention and control is constructed. *e quanti-
tative equilibrium scheduling model of public health risk
assessment data under the background of community col-
laborative prevention and control is constructed by using the
method of spatial equilibrium control, and the constraint
parameter model of public health risk assessment under the
background of community collaborative prevention and
control is constructed [11].*e dynamic risk point detection
of public health risk assessment data under the background
of community collaborative prevention and control and the
integration of constraint mechanism related feature points
are realized by using the method of joint prevention and
control dynamic feature analysis. *e fuzzy clustering state
parameter of public health risk evaluation data under the
background of community collaborative prevention and
control is T � ΔL · Lm. Firstly, a distributed data storage
structure model of public health risk index distribution big
data under the background of community collaborative
prevention and control is constructed, and a quadruple G is
used to represent the storage distribution structure of public
health risk index distribution big data under the background
of community collaborative prevention and control, which is

c, assuming that it is the detection dimension of public
health risk index distribution big data under the background
of community collaborative prevention and control, and
W

(K)
ij represents the number of public health risk evaluation

distribution sets under the background of community col-
laborative prevention and control. It represents the activity
of the first node in the data sampling of public health risk
index distribution big data in the context of i community
collaborative prevention and control, extracts the correla-
tion matching feature quantity of public health risk index
distribution big data in the context of community collab-
orative prevention and control, and adopts multidimen-
sional information scheduling, in which F2α/π � 

3
i�0

ai(α)Wi, combined with fuzzy detection method, estab-
lishing the feature distribution set of public health risk
evaluation data in the context of community collaborative
prevention and control. Based on big data analysis tech-
nology and discrete scheduling method [12], the grid dis-
tribution model is shown in Figure 1.

Furthermore, the conditions for stable transmission of
parameters of the diversity model of public health risk
evaluation data under the background of community col-
laborative prevention and control are expressed in the fol-
lowing formula:

0<ΔL< 1 +
λ2
L

, (1)

where L is the dynamic parameter of public health risk in-
dicators under the background of community collaborative
prevention and control and λ is the ambiguity coefficient. By
adopting the method of full data set fusion, the efficiency
evaluation model of dynamic parameter estimation of public
health risk evaluation data under the background of com-
munity collaborative prevention and control is established
[13], and the regression analysis model of public health risk
under the background of community collaborative preven-
tion and control is established by combining the methods of
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Figure 1: Public health risk control grid under the background of
community collaborative prevention and control.
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expert feedback and pattern recognition, and the risk pre-
vention area block matching and resource allocation equi-
librium control model of dynamic parameter estimation of
public health risk evaluation data under the background of
community collaborative prevention and control are ob-
tained. Setting zπm/zp1 � 0, zπm/zA1 � 0, and
η � 2μ2δ(1 − δ) − ρ22, the expression of risk prevention area
block matching and resource allocation equilibrium control
parameter model for dynamic parameter estimation of public
health risk evaluation data under the background of com-
munity collaborative prevention and control is as follows:

2δ2(1 − δ)μ2 − 2ρ22δ − 2η
(1 − δ)η

p1

+
ρ1 · ρ22δ(1 − δ) − (1 − δ)δμ2ρ1 + ρ1η

(1 − δ)η
A1

+ Q +
δ(1 − δ)μ2 δ(1 − δ)μ2 − 2ρ22  + ρ22 η + ρ22 

δ(1 − δ)
2μ2η

c2 + cr( 

−
δ2(1 − δ)μ2 − δρ22 − η

(1 − δ)η
c2 � 0,

(2)

where ρ1 and ρ2 are the clustering centers of public health
risk index distribution big data under the background of
community collaborative prevention and control, A1 is the
sample amplitude of public health risk index distribution
big data, p1 is the statistical characteristic quantity, Q is the
correlation coefficient, η is the ambiguity, and δ is the
similarity coefficient. On the global outlier data set,
combined with the ambiguity parameter identification
method [14], a density grid cluster center classification set
of dynamic parameter estimation of public health risk
evaluation data under the background of community
collaborative prevention and control is established, and the
grid partition block matching by fuzzy parameter identi-
fication of data in grid object is realized. *e efficiency
regression analysis value of dynamic parameter estimation
of public health risk evaluation data under the background
of community collaborative prevention and control sat-
isfies e− Lms � 1 − Lms. Under the grid clustering model of
two-dimensional data sets, the grid clustering results are as
follows:

gα′(u) � Aα 
+∞

− ∞
exp j(u − t)

2csc α g(t)dt, (3)

where g(t) is the cost function of public health risk con-
straint under the background of community collaborative
prevention and control, h(u − t) is the density value of each
risk control grid object, and Aα is the deep fusion charac-
teristic value of public health risk index distribution big data
under the background of community collaborative pre-
vention and control. *e probability density ys of wss is
calculated by Xp(u), the characteristic sampling interval of
public health risk evaluation data under the background of
community collaborative prevention and control is Aα, and

the stable characteristic solution with cluster center is au-
tomatically determined as in the two following formulas:

Ε esk  � 0, ∀s � 1, . . . , n, k � 1, . . . , p, (4)

Ε es1k1es2k2  �

m

p
σ2s ,

0.

⎧⎪⎪⎨

⎪⎪⎩
(5)

In the above formulas, s is the fuzzy closeness between
big data sharing nodes, σ2s is matching feature, p is the error,
and m is the embedding dimension; α, β, c, and ρ are the
standardized residual learning cost factors; D(c) ≡ cdmod n

≡ (me)dmod n; it can be known that the constraint cost
function is stable and convergent. *e dynamic feature
analysis method of prevention and joint control is adopted
to realize the dynamic risk point detection of public health
risk evaluation data under the background of community
collaborative prevention and control and the integration of
constraint mechanism related feature points, so as to im-
prove the public health risk evaluation data under the
background of community collaborative prevention and
control [15].

2.2. Clustering Analysis of Public Health Risk EvaluationData
Fusion. Fuzzy dynamic statistical feature matching method
has the advantages of good data fusion effect and fast fusion
speed. *e basic idea of fuzzy matching is to calculate the
similarity between each string and the target string and take
the string with the highest similarity as the fuzzy matching
result with the target string. For calculating the similarity
between strings, the most common idea is to use the edit
distance algorithm.*e steps of the algorithm are as follows:

(1) Construct a matrix with rows of m + 1 and columns
of n + 1, which is used to save the number of op-
erations required to complete a conversion, and the
number of operations required to convert the string
s[1 . . . N] to the string t[1 . . . M] is the value of
matrix [n][m].

(2) Initialize the first row of matrix from 0 to N and the
first column from 0 to M.

(3) Check each s[i] character from 1 to N.
(4) Check each s[i] character from 1 to m.
(5) Compare each character of string s and string t in

pairs. If they are equal, let cost be 0; if they are not
equal, let cost be 1 (this cost will be used later).

(6) (a) If we can convert s[1 . . . I − 1] into t[1 . . . J] in K
operations, we can remove s[i] and then do these K
operations, so a total of k + 1 operations are required.
(b) If we can convert s[1 . . . I] into t[1 . . . J − 1]

within K operations, that is, d[i, j − 1] � k, then we
can add t[j] and s[1 . . . I], so a total of k + 1 op-
erations are required. (c) If we can convert s[1 . . . I −

1] into t[1 . . . J − 1] in K steps, we can convert s[i]

into t[j], so that s[1 . . . I] �� t[1 . . . J], which also
requires k + 1 operations in total (cost is added here
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because if s[i] is just equal to t[j], then there is no
need to do another replacement operation, which
can be satisfied; if it is not equal, there is a need to do
another replacement operation, which requires k + 1
operations). (d) Repeat 3, 4, 5, and 6, and the final
result is in d[n, m].

Fuzzy dynamic statistical feature matching method is
used to analyze the adaptive dynamic statistics and resource
balance allocation of public health risk assessment set under
the background of community collaborative prevention and
control. By fitting data points, the fuzzy parameters of

dynamic parameter estimation of public health risk as-
sessment data under the background of community col-
laborative prevention and control are Kbw

b (S), K
cp

d (S), Da,p,
and Mαa,b. Combined with multipath time delay compen-
sation method, the spatial fusion clustering and feature
sampling of discrete time series of public health risk as-
sessment data under the background of community col-
laborative prevention and control are completed by residual
analysis, and the distribution concept set of public health
risk assessment data under the background of community
collaborative prevention and control is obtained as follows:

Fα e
jπ 2f0t+k0t2( )  �

����������
1 + i tan α
1 + k0 tan α



× exp iπ
u
2

k0 − tan α(  + 2uf0sec α − f0 tan α
1 + k0 tan α

 , (6)

where Gα is the connected finite graph of the distribution of
public health risk indicators in the context of community
collaborative prevention and control, u is the marginal
feature quantity, f0 is the risk prevention subspace, α is the
sampling frequency spectrum, k0 is the normalized distri-
bution error of big data of public health risk indicators in the
context of community collaborative prevention and control,
and α − arctg(k0) � (2j + 1/2)π is the regression distribu-
tion set. In the fitting decision graph, a density grid dis-
tribution model of dynamic parameter estimation of public
health risk evaluation data in the context of community
collaborative prevention and control is as follows:

Fα �

��������
1

1 − ik0( 



δ u − f0 sin α( , (7)

where k0 is the recursive coefficient of public health risk
assessment under the background of community collabo-
rative prevention and control. Combined with the fuzzy
optimization method and the standardized residual analysis
method, the data fusion cluster analysis of public health risk
assessment under the background of community collabo-
rative prevention and control is realized [16–18].

3. Optimization of Public Health Risk
Assessment under the Background of
Community Collaborative Prevention
and Control

3.1. Community Collaborative Prevention and Control in the
Context of Public Health Risk Assessment Data Dynamic
Parameter Estimation Balanced Scheduling. Combining the
methods of balanced resource allocation and joint man-
agement and control to realize balanced scheduling and
matching of prevention areas in the process of dynamic
parameter estimation of public health risk evaluation data
under the background of community collaborative pre-
vention and control [19, 20], taking the correlation distri-
bution of public health risks under the background of

community collaborative prevention and control as the cost
function, making F the limited domain of dynamic pa-
rameter estimation of public health risk evaluation data
under the background of community collaborative pre-
vention and control, it is the multipath characteristic
component of public health risk evaluation data under the
background of community collaborative prevention and
control [21]. In the balanced allocation model of risk pre-
vention area block matching and resource allocation, the
common marker characteristic set of H2 and H3 is X. If A �

(ai,j)
m

i,j�1 and B � (bi,j)
m

i,j�1 are used to fit the data points, the
linear fitting model of public health risk evaluation data
under the background of community collaborative pre-
vention and control is as follows:

State(K, N)0 � − μpk,N + λpK− 1,N + rpK,N− 1, (8)

where μ is the partition size of risk management and control
and pk,N is the size of resource allocation grid. *e fuzzy
dynamic statistical feature matching method is used to
analyze the adaptive dynamic statistics and resource balance
allocation of public health risk assessment set under the
background of community collaborative prevention and
control, and the fusion model of public health risk pa-
rameters under the background of community collaborative
prevention and control is established. Combining the
methods of balanced resource allocation and joint man-
agement and control, the balanced scheduling and the
matching of prevention areas in the process of dynamic
parameter estimation of public health risk evaluation data
under the background of community collaborative pre-
vention and control are realized. In the process of resource
allocation, the fuzzy identification parameter model of dy-
namic parameter estimation of public health risk evaluation
data under the background of community collaborative
prevention and control is obtained by using the method of
two-dimensional data set planning. In the normalized re-
sidual diagram Q, the inverse matrix Q− 1 is obtained, and
the binary transformation of Q− 1 is performed, and the
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intervariable function of public health risk estimation under
the background of community collaborative prevention and
control is as follows:

Q1(s) � M
− 1
− (s)f1(s),

Q2(s) � M
− 1
− (s)f2(s),

⎧⎨

⎩ (9)

where f1(s) is the characteristic vector of public health risk
index distribution big data under the background of com-
munity collaborative prevention and control, f2(s) is the
joint correlation distribution set, and M− 1

− (s) is the grid
block coefficient. If est1 is independent of est2, the high-
precision fitting model of public health risk planning under
the background of noncommunity collaborative prevention
and control is as follows:

C1(s) �
λ2s + 1
λ1s + 1

,

C2(s) �


i�n
i�1 Tmis + 1( 

Km λ2 + Lm( s
,

⎧⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎩

(10)

where Tmi is the connected graph structure of health risk
index distribution, s is the sampling characteristic point, and
Lm is the fuzziness of big data of public health risk index
distribution under the background of district collaborative
prevention and control. In the nearest neighbor direction,
the characteristic solutions of decision optimization matrix
and convergence matrix of dynamic parameter estimation
equilibrium configuration function of public health risk
evaluation data under the background of community col-
laborative prevention and control are obtained. In summary,
the balanced scheduling and efficiency evaluation of dy-
namic parameter estimation of public health risk evaluation
data under the background of community collaborative
prevention and control are realized, and the fusion cluster
analysis is carried out according to the efficiency evaluation
results [22].

3.2. Mathematical Model of Public Health Risk Assessment
under the Background of Community Collaborative Preven-
tion and Control. In the process of building the mathe-
matical model of public health risk assessment, based on the
statistical information sampling results of the above public
health risk assessment data, the big data method is used to
establish it. Big data technology refers to the application
technology of big data, covering all kinds of big data plat-
forms, big data index system, and other big data application
technologies. Big data refers to data sets that cannot be
captured, managed, and processed by conventional software
tools within a certain time range. A bilevel programming
hyperbolic model for dynamic parameter estimation of
public health risk evaluation data in the context of com-
munity collaborative prevention and control is obtained, as
shown in the following formula:

utt − Δu + |u|
4
cu � 0,

u, ztu( |t�0 � u0, u1(  ∈ _H
sc

x × _H
sc− 1
x ,

⎧⎨

⎩ (11)

where the adjacent grid size is Δu, u is the search radius, and
_H

sc

x is the parameter fitness; it can get the characteristic
points of public health risk evaluation data under the
background of community collaborative prevention and
control. Combined with the dynamic parameter estimation
of public health risk evaluation data under the background
of community collaborative prevention and control and the
distance estimation method of nonedge points of risk
prevention area block matching and resource allocation, the
steady characteristic solution β � (β1, · · · , βm)T ∈ GF(2n)m

is obtained, and the stable periodic solution of public health
risk evaluation under the background of community col-
laborative prevention and control is obtained by dichotomy
as follows: combining the gridding results of 2D data sets to
complete feature decomposition, the output is

F
p

� exp jπρ2 sin α cos α , (12)

where ρ is the identification degree of public health risk
assessment under the background of community collabo-
rative prevention and α is the quantitative parameter allo-
cation set. By using the finite dimensional analysis method,
the reliability function of public health risk assessment
under the background of community collaborative pre-
vention and control is expressed by s∗ � x ∈ X|f(x) �

maxf(x)}. According to the best game state parameters of
public health risks obtained in the context of community
collaborative prevention and control, the characteristic data
of public health risk assessment in the context of community
collaborative prevention and control is obtained, which
satisfies formula as follows:

f x1(  � f x2(  � · · · � f xn(  � f
∗
, (13)

where f(x1), . . .. . . f(xn) are the blockchain fusion func-
tions of public health risk management. According to the
above analysis, the big data fusion scheduling of public
health risk assessment under the background of community
collaborative prevention and control is realized, and the
fitting value Y∗ of response variable Y is obtained, so that
I � i|≤ si ≥ sj,∀sj ∈ S1  can meet the statistical character-
istics of public health risk under the background of com-
munity collaborative prevention and control [23].

According to the corresponding observation values and
fitting values, the clustering and attribute merging of public
health risk evaluation data under the background of com-
munity collaborative prevention and control are realized by
using the method of fusion differential clustering analysis,
and the mathematical modeling optimization of public
health risk evaluation under the background of community
collaborative prevention and control is realized. *e linear
fitting results of dynamic parameter estimation and evalu-
ation of public health risk evaluation data under the
background of community collaborative prevention and
control are as follows:
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p
new
id �

pid + m Xmax − pid( , if m> 0,

pid + m pid − Xmin( , if m≤ 0,
 (14)

where Xmax and Xmin are the maximum threshold and the
minimum threshold, respectively, and pid is the probability
density of public health risk assessment. To sum up, we can
realize the optimal design of the mathematical model of
public health risk assessment under the background of
community collaborative prevention and control. To sum
up, taking the correlation distribution of public health risks
in the context of community collaborative prevention and
control as the cost function, the balanced allocation of
transmission efficiency is realized according to the statistical
information sampling results of public health risk assess-
ment data in the context of community collaborative pre-
vention and control, and the clustering and attribute
merging of public health risk assessment data in the context
of community collaborative prevention and control are
realized by combining the fusion differential cluster analysis
method, thus realizing the mathematical modeling opti-
mization of public health risk assessment in the context of
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Fusion differential clustering

Whether convergence 
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Optimal boundary search

Public health risk assessment and 
prevention

Adaptive dynamic statistics of health 
risk assessment set
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Figure 2: Implementation process of public health risk management and control under the background of community collaborative
prevention and control.
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Figure 3: Optimized coordinate system of public health risk
control under the background of community collaborative pre-
vention and control.
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community collaborative prevention and control [21, 24].
*e realization process is shown in Figure 2.

4. Simulation Test

In the simulation testofpublichealth riskassessmentunder the
background of community collaborative prevention and
control, the scale of public health risk assessment data under
the background of community collaborative prevention and
control is set to be 1200Mbit, the number of iterations of
assessment is 200, the prior probability density of public health
risk assessment under the background of community col-
laborative prevention and control is 0.55, the correlation co-
efficientof publichealth risk assessmentunder thebackground
of community collaborative prevention and control is 0.103,
and the adaptive weighting coefficient is 0.14.*e distribution
of the optimized coordinate system of public health risk
management and control under the background of commu-
nity collaborative prevention and control is shown in Figure 3.

Dynamic feature analysis of joint prevention and control
is used to realize the dynamic risk point detection of public
health risk evaluation data under the background of com-
munity collaborative prevention and control and the inte-
gration of constraint mechanism related feature points. *e
variable distribution of public health risk evaluation under
the background of community collaborative prevention and
control is shown in Table 1.

According to the above parameter settings, the public
health risk assessment model under the background of com-
munity collaborative prevention and control is constructed,
and the blockmatching results of public health risk assessment
are shown in Table 2.

According to the above data analysis results, the risk
assessment is realized, and the distribution of public health
risk assessment data under the background of community
collaborative prevention and control is shown in Figure 4.

According to the distribution characteristics of public
health risk evaluation data under the background of com-
munity collaborative prevention and control in Figure 4, the
public health risk evaluation under the background of
community collaborative prevention and control is realized,
and the scattered distribution diagram of dynamic param-
eter estimation of public health risk evaluation data under
the background of community collaborative prevention and
control is shown in Figure 5.

Table 1: Variable distribution of public health risk assessment in the context of community collaborative prevention and control.

Variable Mean value Standard value Minimum value Statistical value
Similarity 0.830 0.7410 4.759 12.252
Degree of association 0.571 0.0884 4.594 12.817
Proportionality 0.413 0.9692 4.980 12.165
Reliability 0.113 0.9214 4.930 12.932
Ambiguity coefficient 0.467 0.2085 4.801 12.952
Regression analysis value 0.468 0.2383 4.931 12.703

Table 2: Block matching results of public health risk assessment.

Evaluation area Statistical sample number Reliability factor Fuzzy kernel coefficient Information entropy
1 9429 0.895 17.060 6.304
2 8756 0.961 9.006 4.026
3 5597 0.088 4.264 3.791
4 2461 0.308 8.997 7.256
5 7290 0.468 3.346 4.632
6 7694 0.820 4.780 9.172
7 9133 0.538 7.114 7.237
8 3007 0.136 7.548 6.820
9 8128 0.370 1.483 3.134
10 7176 0.457 5.028 9.184
11 6516 0.400 0.742 2.983
12 4207 0.633 6.189 0.520
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Figure 4: Public health risk evaluation data under the background
of community collaborative prevention and control.
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According to the scattered distribution diagram of dy-
namic parameter estimation of public health risk evaluation
data under the background of community collaborative
prevention and control in Figure 5, the convergence judg-
ment of public health risk under the background of

community collaborative prevention and control is realized,
and the results are shown in Figure 6.

From the analysis of Figure 6, it can be seen that the
convergence of this method in public health risk assessment
under the background of community collaborative pre-
vention and control is good.*e accuracy of the evaluation is
shown in Table 3, and the comparison results show that the
accuracy of public health risk assessment is high under the
background of community collaborative prevention and
control.

In order to further test the reliability of this algorithm for
public health risk assessment, the assessment accuracy of the
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Figure 5: Scattered distribution of dynamic parameter estimation of public health risk evaluation data under the background of community
collaborative prevention and control.
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Figure 6: Convergence judgment of public health risk under the
background of community collaborative prevention and control.

Table 3: Accuracy test of public health risk assessment under the
background of community collaborative prevention and control.

Iterations *is method Statistical analysis Fuzzy degree
identification

100 0.942 0.821 0.814
200 0.965 0.854 0.832
300 0.991 0.904 0.854
400 0.995 0.924 0.914
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Figure 7: Evaluation accuracy.
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four characteristic nodes in public health risk assessment
using this algorithm is counted, and the statistical results are
shown in Figure 7.

According to the results in Figure 7, we can see that the
accuracy of using this algorithm to evaluate the probability
of public health risk is more than 65%, which shows that
this algorithm not only can effectively evaluate the prob-
ability of public health risk but also has a high evaluation
accuracy. *is is because this algorithm is based on the
reliability index of evaluating the probability of public
health risk. *e fuzzy dynamic statistical feature matching
method is used to obtain all subnodes of the reliability
index state vector, and the mathematical model of big data
risk assessment is constructed to achieve high-accuracy
assessment.

On this basis, compare the methods of literature [2] and
literature [3] to calculate the computational complexity of
the proposed algorithm. *e shorter the time of the algo-
rithm, the lower the computational complexity. *erefore,
the experiment was carried out with the evaluation time as
the test index, and the experimental results are shown in
Figure 8.

As shown in Figure 8, under the same conditions, the
proposed method takes the shortest time, indicating that the
proposed method has the lowest computational complexity,
the strongest operability, and high practical applicability.

5. Conclusions

In order to optimize the performance of public health risk
assessment, this paper proposes a public health risk as-
sessment and prevention research based on big data. On the
basis of clarifying the public health risk constraint param-
eters, a mathematical model of public health risk assessment
based on feature fusion and balanced allocation of correlated
big data is constructed. *e analysis shows that, after the
application of this method, the accuracy of public health risk
assessment is high and the convergence is good.
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