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Abstract

The concept of green sustainable development is the inherent requirement of social and economic
development construction. Meanwhile, with the frequent occurrence of accident-type disasters,
the complex characteristics of them and the serious consequences to social and economic development
have aroused people's concern. Therefore, this paper creatively combines green sustainable
development and emergency logistics system construction and puts forward a method that can integrate
"Case-based reasoning", "Modular design", "Orthogonal experiment design", and "Adaptive boosting",
called "CMO-Adaboost" for short. It can increase the emergency rescue efficiency by 11.11%, emergency
rescue capacity by 0.59%, and emergency rescue effect by 9.54%. It is feasible and can reduce
economic losses and casualties in disaster-stricken areas, solve the problem of emergency resource
waste, meet the needs of people's growing a beautiful ecological environment, and promote green
sustainable development under the premise of integrating the concept of green sustainable development.
The conclusion of this paper suggests the government should first focus on the internally driven
components; namely "command layout", "policy supervision", "disposal and rehabilitation",
and "integration and coordination". Secondly, attention needs to fall on the externally guided
components; namely "innovative development" and "emergency plan". Thirdly, based on the concept
of green sustainable development, as an intermediate connection component, the "information sharing"
component, although equally important, is not the most priority component, but it can be moderately

considered. This paper has reference value for other types of emergencies.

Keywords: green sustainable development, accident-type disasters, CMO-Adaboost, emergency logistics
system, rapid integration
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Introduction

Green is the necessary condition for sustainable
development and the inherent requirement for socio-
economic development; it can reflect people's pursuit of
a better life and is widely concerned at present [1]. Green
sustainable development is a mode of economic growth
and social development with efficiency, harmony, and
sustainability as the goal [2]. Accident-type disasters
are accidents with disastrous consequences that can be
directly caused by people's production and life activities;
they can cause heavy casualties and social losses,
against people's will, force the suspension of activities,
or force a permanent stop [3]. The term System refers
to a certain range or similar things in accordance with
a certain order and connection combination of
the whole; emergency logistics system refers to a
special logistics system that is composed of multiple
components around the emergency logistics goal [4] and
rapid integration is the linking of discrete components
to each other through some logic and philosophy,
which can realize the cooperative work among various
components in a short time [5]. Based on the concept
of green sustainable development, the connotation of
rapid integration of accident-type disasters emergency
logistics system refers to connecting multiple
components of the emergency logistics system with each
other in a certain way to achieve internal coordination
around the object of accident-type disasters and the goal
of green sustainable development. The main essence
of it is to combine scattered components together
and eventually form a valuable and efficient whole.
The conceptual condensation process of the rapid
integration of accident-type disasters emergency logistics
system based on the concept of green sustainable
development is shown in Fig. 1. As can be seen from
Fig. 1, the conceptual condensation process can realize
the correlation or influence of the rapid integration
results. In order to explore the rapid integration method
of an accident-type disaster emergency logistics system,
it is necessary to conduct a detailed analysis of its rapid
integration demands. This paper explores the internal
mechanism from the level of demand connotation and
consists of two parts, which are the demands for rapid
system integration of people and social conditions in the
disaster area. The connotation of demands is shown in
Fig. 2. As can be seen from Fig. 2, demands are not equal
to needs; the rapid integration of an emergency logistics
system for accident-type disasters needs superficial,
specific, and complex emergency resources. However,
the demands are the deep needs of the people and society
in the disaster areas, and they must be summarized
through the program of analysis and induction. From the
perspective of solving the problem, the rapid integration
of the system is the solution to meet the needs of the
people in disaster-stricken areas. From the perspective of
diversified needs, there are various integration methods
to meet the needs of people in disaster-stricken areas.
From the perspective of an equivalence relationship,

the demands for rapid integration of the system are not
equal to the demands for personnel in the disaster areas,
and the social demands in the disaster areas derive from
the demands for rapid integration of the system.

At present, many countries have realized the rapid
integration of emergency logistics systems needs to
be included in the research focus. It is an important
trend for many countries to take green sustainable
development as an important measure to solve the
problem of rapid integration of emergency logistics
systems for accident-type disasters. The National
Response Coordination Center of the United States
is specifically responsible for providing national
emergency logistics management coordination and
information platform construction to respond to major
disaster events. The Ministry of Emergency Situation
of the Russian Federation has a number of emergency
teams with advanced professional equipment to realize
the integrated management of an emergency logistics
system. According to Germany's own situation, the state
Ministry of the Interior is responsible for the overall
coordination, mainly the integration and coordination
of various emergency logistics processes. In China, the
government management departments have earnestly
done some jobs in the emergency logistics system in
response to public emergencies according to the overall
plan. Most countries have paid special attention to the
emergency rescue of accident-type disasters. The key
to the integration of an emergency logistics system lies
in the integration of its components. However, although
some countries can be assisted by other countries'
emergency logistics resources when accident-type
disasters occur, these countries have not realized the
rapid integration of their emergency logistics systems,
which can affect the efficiency of emergency rescue. It is
also not conducive to the implementation of the concept
of green sustainable development.

Currently, some researchers have focused on
emergency logistics integration technology and method
[6-10], system construction and model research [11-
13], policy and resource allocation research [14, 15],
mechanism and management [16, 17], process and
pattern [18, 19], system optimization and coordination
[20-22], but no effective rapid integration methods of
emergency logistics systems have been formed, which is
the motivation for further research. The existing studies
have mainly focused on technology, management,
and model levels, lack theoretical command and
generalization, cannot divide the complex issue of the
integration of the emergency logistics system into
several components of management, cannot reflect
the internal characteristics of the problem through
multiple attributes, and cannot be raised to the level of
the integration of macro guidance and micro operation.
The experience of a past single case cannot be used
as a reference for new cases; the universality is weak.

Therefore, exploring the rapid integration method of
emergency logistics systems for accident-type disasters
based on the concept of green sustainable development



Study on the Rapid Integration...

accident-type
disasters

emergency
logistics system
for accident-type
disasters

emergency
logistics
system

lemergency
logistics

Fig. 1. The conceptual condensation process.

demand from B

he people in the Embody the

affected arcas value of people demand for rapid

integration of

ceident-type disasters
emergency logistics

demand from Embody the sysiem

the social in the value of society

affected arcas —

Fig. 2. The connotation of demands.

is urgent and has research value. It is related to the
smooth progress of emergency logistics activities. It
is the key to realizing emergency rescue and the focus
of green sustainable development. This paper focuses
on accident-type disasters in recent years, innovatively
combines green sustainable development and emergency
logistics system construction, and puts forward a rapid
integration method of the emergency logistics system
for accident-type disasters based on the concept of
green sustainable development. It can explore the rapid
integration methods of multiple components of the
emergency logistics system, avoid excessive waste of
emergency resources, avoid more casualties in disaster-
stricken areas, and save economic losses. It can promote
the realization of emergency rescue, verify the feasibility
of the method with cases, and is also the value of the
concept of green sustainable development.

Material and Methods

From the perspective of integrated macro-logic
mechanisms, the improved CMO process can combine
the advantages of CBR (Case-based reasoning), MD
(Modular design), and OED (Orthogonal experiment
design). In this process, the above three parts are
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considered weak classifiers. On the basis of the previous
basic classifier operation, a new weak classifier is added
each round until a predetermined error rate is small
enough or a pre-specified maximum number of iterations
is reached, so as to achieve the purpose of combining
the weak classifiers obtained by each training into
a strong classifier, that is, to achieve adaptive boosting.
When faced with new circumstances and problems, the
research objectives change accordingly. CBR and MD
can complete automatic case reasoning through the data
system, according to the characteristics of the new case,
while relying on the case’s data that has occurred in the
cases database. The conclusion of the OED optimization
scheme is to rely on Matlab software to conduct
numerical analysis of the original data. CMO ((CBR-
MD-OED)) can further shorten the system integration
time, save the data conversion time, reduce the extra
time and economic cost loss generated in the process,
improve the integration efficiency, promote green
sustainable development, and realize the purpose of
combining the weak classifiers obtained by training into
strong classifiers. After that, a rapid integration scheme
of the system is obtained through intelligent learning
to further shorten the integration time and improve
the integration efficiency, that is "Adaboost" (Adaptive
boosting).
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The "CMO-Adaboost" method technical route
map, which can visually depict the workflow, is shown
in Fig. 3. As can be seen from Fig. 3, the iterative
calculation of this method can be divided into three
steps, namely, initialization of weight distribution of
training data (step 1), training of weak classifiers (step 2),
and combination of all trained weak classifiers into
strong classifiers (step 3). The CBR stage contains Step 1
and Step 2, the MD stage contains Step 1 and Step 2,
the OED stage contains Step 2, and the "Adaboost"
stage contains Step 3. When a new case occurs,
the researchers need to find similar cases (the data
samples refer to historical cases), and then cluster the
components of the emergency logistics system. If there
are N samples in the historical cases base, each training
sample is given the same weight at the beginning:
I/N. If a certain training sample point is accurately
classified by the weak classifier, its corresponding
weight should be reduced when constructing the next
training set. Conversely, if a training sample point is
mistakenly classified, its corresponding weight should
be increased. The set of samples with updated weights

is used to train the next classifier, and the entire
training process is iterated in this way. After the
training of each weak classifier, if the weight of the
weak classifier with a small classification error rate
is increased, it can play a decisive role in the final
classification function. If the weight of the weak
classifier with a high classification error rate is reduced,
it can play a less decisive role in the final classification
function. In the improved "CMO-Adaboost" method,
CMO stages can be considered weak classifiers, while
the "Adaboost" stage can be considered a strong
classifier. The method can systematically record and
strictly examine the existing methods. Based on history,
it can be simpler, more efficient, and environmentally
and economically wise to achieve the goal of grasping
reality and predicting the future. It can reduce the
probability of secondary damage in disaster areas,
reduce resource consumption and economic waste, and
finally find a comprehensive, integrated, systematic,
and practical way to shorten the integration time, meet
the rapid integration needs of the system, and promote
green sustainable development.
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The advantages of the "CMO-Adaboost" method are
as follows: Firstly, it can quickly retrieve the relevant
data in the historical cases database, refer to the
system demands of similar cases to solve the existing
cases’ problems, and the data retrieval process can
be quickly completed by computers. Secondly, after
locating similar cases, the complex problem of rapid
integration of the system can be divided into several
better-managed components layer by layer, that is,
according to the relationship among the components of
the similar cases’ system, complete modular clustering.
Thirdly, the rapid integration process of the system is
affected by multiple control characteristics, and there
are multiple response characteristics, and the application
of Matlab software can obtain the integration scheme
in a short time. Fourthly, it can improve the integration
efficiency of systems, improve technology and
processes, and carry out intelligent learning of the
solutions. In summary, compared with previous studies,
the "CMO-Adaboost" method is innovative, exploitable,
efficient, and economical, which is conducive to the
overall optimization of the system, the exploitation
of the inherent potential, and the better realization of
emergency rescue. Its focus is on program, operation,
and action analysis; that is, the rapid integration process
of the system is regarded as a system, that first focuses on
various stages and micro-problems, relies on computer
software, and then finally realizes the rapid integration
and optimization of the system. In practical application,
although the new cases have different attributes and
characteristics, the rapid integration scheme of an
emergency logistics system can be obtained in a short
time based on the framework of the above method and
promote green sustainable development. The process
of rapid integration of the "CMO-Adaboost" method in
the improved accident-type disaster emergency logistics
system is based on the integration idea and analyzes
the advantages and disadvantages of each other.
The specific process is divided into four stages:
integration demands exploration stage, components
clustering stage, key integration direction judgment
stage, and program intelligent learning stage.

Integration Demands Exploration Stage

CBR is considered the first stage of integration that
demands exploration; it is a knowledge-based problem-
solving and learning algorithm in the field of artificial
intelligence. By finding historical cases similar to the
new case, similar cases are reused and corrected to
solve problems [23, 24]. CBR is a relatively mature
branch in the field of artificial intelligence at present,
and it is a reasoning based on past practical experiences.
Its logical mechanism means that the conclusion of
solving a new case problem needs to find the similar
cases from the historical case base, and necessary
changes should be made to adapt to the current
problems. In the integration demands exploration stage,
although the new case is characterized by abruptness,

randomness, and irregularity, it is difficult to describe
it, but it can be input into the CBR system through case
description, and the historical cases that are most similar
to the target case can be automatically retrieved through
case presentation, case retrieval, case reorganization or
revision, case saving, and other aspects. The previously
recorded data of a large number of cases contained
in the case database can ensure the research results
objectivity, improve the accuracy, reduce the subjective
influence to a minimum, and determine the system
integration demands. In this process, including case
feature attribute weight calculation and case similarity
calculation, the CBR system can judge the case
similarity and make the output results implementable
[25-27]. The process of CBR simplifies the classification
process, quickly acquires the unregularized experience
hidden in historical cases, and makes the conclusions
reliable, and the solution results can be reused.

When a new accident-type disaster case occurs, the
case is entered into the CBR system through the case
description, and the system will retrieve the historical
case that best matches the target case. If there is a
source case that is consistent with the target case, the
system integration demands of the historical cases can
be directly exported, and the solution will be directly
submitted to the government management department.
If there are no historical cases that are basically
consistent with the target case, the solution of similar
cases will be adjusted and modified according to the
situation of the target case. The government management
department shall judge the adjusted solution according
to the actual situation, adopt it if satisfied, and continue
to adjust the solution if not satisfied. At the same time,
the system will evaluate and learn from the satisfactory
solution and save it to the cases database. The demand
exploration path based on CBR is shown in Fig. 4.
As can be seen from Fig. 4, the process generally
includes case presentation, case retrieval, case
reorganization or revision, and case saving. The demand
exploration path based on CBR can improve accuracy,
minimize subjective influence, and determine the
integration needs of the emergency logistics system for
accident-type disasters.

Components Clustering Stage

MD is considered the second stage of component
clustering, and its application is to analyze,
decompose, and re-plan related objects according to
function and performance attributes to form different
functional modules and reduce system complexity.
The characteristic diagram is shown in Fig. 5. As can
be seen from Fig. 5, the closeness of the connection
among modules is proportional to the coupling and
inversely proportional to the independence, which
is deduced on the basis of approximate separability
and loose coupling [28, 29]. Relying on MD,
the components of the emergency logistics system will
be analyzed, decomposed, and planned again according
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to the function and performance attributes, form
different functional modules, and reduce the complexity
of the system. After the occurrence of accident-type
disasters, the components of the emergency logistics
system include various and complex categories. The
essence is to divide the complex problem into several
better-managed components layer by layer. Through
various attributes, the internal characteristics can be
reflected, respectively, and the integration time can
be shortened, which has the advantage of making the
integration process more independent and versatile.
According to the functional characteristics of different
components, similar functions can be summarized into a
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Fig. 5. The characteristic diagram.

new available resources

module, and then a plurality of modules can be formed.
The different modules are relatively independent, with
high cohesion and low coupling property characteristics.

The aim of MD is to quickly integrate the
components of an emergency logistics system to meet
the demands of emergency rescue. Through the analysis
in the previous stage, the government management
department can determine the solution of similar
cases in the past and determine the components of the
emergency logistics system of similar cases. The purpose
of modular design is to cluster these components and,
through a comprehensive analysis of these components,
divide and design a series of functional modules, which
will be regarded as the control features in the orthogonal
experiment design in the subsequent stage.

Key Integration Direction Judgment Stage

OED is considered the third stage of key integration
direction judgment. Compared with the ordinary single-
variable test method, it can avoid the loss of tests and
calculation work, reduce resource consumption and
economic waste, simplify the number of case tests, and
obtain more valuable data [30]. Based on OED, the above
components modules are set as factors, that is, control
features and the relative importance and significance
among them are compared to measure different feature
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levels, providing a theoretical basis for integrated
decision-making [31-33]. The response characteristics
are determined according to the Delphi method.
The influence of control characteristics on response
characteristics is evaluated by means of calculating the
signal-to-noise ratio (SNR). Grey correlation analysis
(GRA) is adopted, and the control features are required
to comply with the orthogonal table design criteria
based on several cases that had occurred. As there are
multiple response features in the study, they are all
affected by multiple control features to different degrees,
so a multi-objective optimization model is constructed
and feasibility is verified. The signal-to-noise ratio
is adopted (SNR) to evaluate the influence of control
features on response features. To evaluate and analyze
the significance of the influence of control features on
response features. Results are divided into STB type,
NTB type, and LTB type, as shown in Equation (1) [34].

—101g[12y3) STB
nig

SNR = —101;{12(% —m)z} NTB

nio

—101g[lzlzj LTB
n

i=l y,-

M

In equation (1), 7 is the total number of experiments,
»,1s the result of experiment i, and m is the target value
of y. Combined with GRA, the multi-response feature
optimization problem is transformed into a single
response feature optimization problem, and the weight
of the gray relational coefficient (GRC) is calculated by
principal component analysis (PCA). In order to reduce
the absolute difference among experimental data, the
original data is normalized. Similar to SNR, it can be
divided into three types, namely STB, NTB, and LTB,
as shown in Equation (2) [34].

max y, (k)—y, (k)
max y, (k)—min y, (k) STB
() max|yl(k )| |y1 ()|
() max|y k)~ ()' m1n|yl- a(k)| o
yi(k)—mlnyi(k)
max y, (k)-min y, (k) o )

In Equation (2), i = 1 ~ 25, k = 1 ~ 3; y(k) is the
raw data; a(k) is the target value of y (k); x,(k)€[0,1], x (k)
is the result of SNR normalization. After normalization
processing, the GRC calculation is completed, as shown
in Equations (3)-(8) [35-37].

ml_inmkin|x0 (k)-x, (k)| +77 max m?x|x0 (k)-x, (k)|

é’i(k):

|x0 (k)—x, (k)| +17 max m]f1x|x0 (k)—=x, (k)|

(€)

In Equation (3), { (k) is GRC; x(k) is the ideal value
of x (k); n€[0,1] is the resolution factor. Normally, €0.5.
The contribution of the response features to the weighted
sum-sum (GRG) of GRC is as follows:

4)

In equation (4), the number of OED m = 25, the
number of response features n = 3. The PCA correlation
coefficient matrix is calculated as follows:

cov[ £, (/).¢.(1)]

O

R(j,1)=
) 0 )

In Equation (5), j, [ = 1, 2, .., n; cov[{()), {()]
is the covariance of ((j) and (()); o, ) and 0., are
standard deviation of {() and {(/). The elgenvalues and

eigenvectors of R are calculated as follows:

(Roca = A1)V, =0 ©

In Equation (6), 4, is the eigenvalue, Z:lﬁ’k =n,
V., is the characteristic V' vector of the Kth principal
component; / is the identity matrix. The weight
calculation method of the K¢k principal component is as
follows:

(7

The cumulative weights of the /st to the mth principal
components are calculated as follows:

ZW Zkl
Zklﬂ’ (8)

When Z ,'(":ka >85% , ...4, TEpresents principal
components / to m. The contribution rate of each
response feature of the first principal component is
generally considered the weight of the GRC, which is
calculated as follows:

i il (9)

In equation (9), Where a. is the contribution rate
of GRC; V, is the eigenvalue of the first principal
component. Taking full account of the contribution
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rates of each control feature, GRG is the weighted sum
of response features to GRC, which can be expressed as
follows:

=l (10)
In Equation (10), y stands for GRG; o, represents the
contribution rate of GRC, Z ?:1 a. =1. After that, the

feasibility of the optimal control feature combination
obtained by the multi-objective optimization is verified.
The orthogonal experiment design and analysis process
can be numerically analyzed and calculated by Matlab,
and the final results are obtained to ensure rapidity.
The advantage of OED is that it has no extremely strict
restriction on the number of control features and whether
there is an interaction among control features that
cannot affect the scheme design. Experiments are
compared according to the orthogonal table, and
preliminary conclusions are obtained. The specific
scheme is obtained through variance calculation and
analysis, and the optimal control feature combination is
obtained, which may already exist in the orthogonal test
table. If it is not in the orthogonal test table, it can
continue to verify.

Program Intelligent Learning Stage

"Adaboost" is considered the fourth stage of program
intelligent learning and is the design step to realize the
combination of weak classifiers into strong classifiers.
This stage is based on the first three stages; each stage
can reduce the shortcomings of the previous stage.
However, if a similar case cannot be found in the case
base or multiple similar cases are found at the same
time, further judgment is needed, which will increase
the original workload to a certain extent. In order
to solve the above drawbacks, make this stage more
intelligent, and promote green sustainable development,
it is still necessary to continuously expand and update
the number of cases in the future and constantly

New case

New case
description

optimize the case data. In addition, if multiple similar
cases are found, accident-type disaster cases of similar
types in the same region tend to be selected, so as to
better combine regional, cultural, green sustainable
development concepts, and other comprehensive factors
to implement emergency work.

Based on the combination of the above advantages
and complementary shortcomings, this paper studies
the adaptive boosting in the intelligent learning stage of
the scheme. The intelligent learning process is shown
in Fig. 6. As can be seen from Fig. 6, the first three
stages can identify similar cases in the historical cases
base in a relatively short period of time, clarify the need
for rapid integration of the system, carry out modular
processing of the components, obtain the optimal
combination of control features, and provide theoretical
basis for the government management departments in
a short period of time. The innovation of the program’s
intelligent learning stage lies in that when a new case
occurs, the relevant process will be learned and the
feedback data will be recorded in the historical cases
base. In this stage, interactive response and adaptive
learning will be made in time according to the actual
situation and characteristics of the new case, so as to
provide the learning content and path for the government
management department to dynamically adjust the
scheme and optimize the implementation suggestions in
the future. This phase can ensure the timely response to
new cases, ensure rationality, and protect the safety of
people's lives and property in the disaster-stricken area
in the future.

In addition, at present, government management
departments attach great importance to artificial
intelligence, vigorously support artificial intelligence,
and have launched a series of encouraging policies.
Program intelligent learning is a concern to accelerate
the development of a new generation of artificial
intelligence; its future research prospects are
considerable, but the in-depth analysis of the possible
social impact of program intelligent learning is the
focus of future research. Program intelligent learning
will continue to combine more artificial intelligence
technologies in the future, deepen and promote the
overall development of artificial intelligence technology

CMO

[cer] [mp] [oED] [ Adaboost |

Update

A 4

[ Intelligent learning

Fig. 6. The characteristic diagram.
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while ensuring green sustainable development, and
pay more attention to the privacy protection and data
security of emergency logistics process data. At the
same time, the process of relevant policies, laws, and
regulations should also be accelerated, which is also
the future research direction of intelligent learning and
green sustainable development.

Results and Discussion

Taking a new accident-type disaster case Q as an
example, the "CMO-Adaboost" method can be adopted.
In CBR, to first express and describe Q, it has been
transformed into a data structure that can be stored
and recognized by a computer, find the most similar
historical cases in the case database, calculate the
similarity of related cases, and realize case retrieval.
This process includes determining the characteristics
and attributes of the cases, calculating the similarity, and
judging the similarity threshold. Finally, it is determined
that case W in the historical cases base is similar and
does not need to be amended, and the rapid integration
demands of W's emergency logistics system are taken
as the demands of Q. The conventional accident-type
disaster cases in the historical cases database include
accident fire, traffic accident, explosion accident,
etc. W belongs to the above conventional types, so
the components of its emergency logistics system
include seven components: "command layout", "policy
supervision", "disposal and rehabilitation", "integration
and coordination", "innovative development",
"emergency plan", and "information sharing" [38]. Then,
based on the idea of MD, the above components are
modularly classified, among which the three components
of "command layout", "disposal and rehabilitation",
and "policy supervision" belong to the internally
driven sufficient components (M); "information
sharing" is an intermediate connective component
(F); the two components of "innovative development"
and "emergency planning" are externally guided
components (G); and the component of "integration and
coordination" belongs to the internally driven essential
component (T). In OED, to realize the rapid integration
of accident-type disaster emergency logistics system
means to realize the rapid integration of the above
four modules. Therefore, the levels of the above four
modules are set as "worse", "poor", "standard", "good",
and "excellent". The corresponding parameter values are
1 to 5. Due to time and economic costs, an orthogonal
test table is designed in this paper. Taking the above
modules as control features, the number of these cases
is not determined subjectively, but calculated objectively
according to the number of control features and the
number of levels. After the number of control features
is determined to be 4 and the number of levels to be 5,
the experimental design scheme is directly determined
as L, (5%, the control characteristics of which must
conform to the orthogonal table design criteria. These

25 cases have the characteristics of uniform dispersion
and neat comparability, can meet the requirements of an
orthogonal test table, and can represent 625 accident-
type disasters in recent years. In this paper, the Delphi
method is used to determine which 25 cases can meet
the requirements of orthogonal test table design.
These 25 cases should have the characteristics of large
social influence, strong timeliness, diversified types,
comprehensive coverage types, high academic value,
relatively complete stages, and easy data collection
and induction. The case source materials are usually
official government information, mainstream news
media reports, and published academic papers. It invites
20 experts and calculates the expert weights, "emergency
rescue efficiency”, "emergency rescue ability", and
"emergency rescue effect”, which are set as the response
characteristics in the orthogonal test through the Delphi
method. The 20 experts are in the fields of emergency
logistics management, logistics information technology,
and disaster information management and are divided
into 5 groups according to educational background,
practical ability, theoretical ability, and industry
concern. By calculation, the calculated weights of the
expert group are set as 0.2069, 0.2047, 0.2135, 0.1964,
and 0.1785.

The levels of control characteristics are divided
into 1, 2, 3, 4, and 5, corresponding to "worse", "poor",
"standard", "good", and "excellent", respectively.
In response characteristics, ‘“emergency rescue
efficiency” is the quantified ratio of emergency rescue
time to the number of people affected by the disasters.
If the time is more than 48 hours, it is set to 5, if
it is within 12 hours, it is set to 1, and the other time
corresponds to the intermediate value. Through
calculation, the smaller the value, the higher the
emergency rescue efficiency. “Emergency rescue
capability” and “emergency rescue effect” are scored
by the Delphi method, and then the weighted average is
calculated. After scoring, the expert group finds that the
larger the value of these two response characteristics,
the stronger the emergency rescue ability and the better
the emergency rescue effect. The orthogonal test data
are shown in Table 1. As can be seen from Table 1, the
response characteristic value needs to be normalized,
that is, its SNR value is calculated, and range analysis is
carried out according to equations (1) and (2) to reduce
the absolute difference among the data. The influence
trend of each control feature on each response feature is
shown in Fig. 7. As can be seen from Fig. 7, the influence
degree of each control feature on the emergency rescue
efficiency is as follows: T>G>F>M, T has the greatest
influence. The influence degree of each control feature
on emergency rescue capability is as follows: G>T>M>F;
G has the greatest influence. The influence degree of
each control feature on the emergency rescue effect is as
follows: M>T>G>F, M has the greatest influence.

In order to reduce the difference between the
absolute values of the evaluated data, it is necessary
to normalize the SNR. Since the calculation result
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Table. 1. Data table for orthogonal test

Serial Control feature Response feature
number M F G T Emergency rescue efficiency | Emergency rescue capability | Emergency rescue effect

1 1 1 1 1 0.9600 1.5901 1.2047
2 1 2 2 2 0.7400 1.6251 1.3749
3 1 3 3 3 0.3000 2.8215 24011
4 1 4 4 4 0.2200 3.9917 2.965
5 1 5 5 5 0.2800 3.7581 3.7774
6 2 1 2 3 0.4800 1.8215 1.3832
7 2 2 3 4 0.4000 2.9895 2.8019
8 2 3 4 5 0.1800 5 4.0066
9 2 4 5 1 0.4000 2.4033 2.1964
10 2 5 1 2 0.5600 2.3832 1.9917
11 3 1 3 5 0.3600 3.8019 4216
12 3 2 4 1 0.5000 3.1868 3.5796
13 3 3 5 2 0.3000 3.9672 3.9738
14 3 4 1 3 0.3600 3.0066 3.2152
15 3 5 2 4 0.3200 3.1763 3.6058
16 4 1 4 2 0.3800 3.5639 3.3928
17 4 2 5 3 0.3400 3.4466 3.9821
18 4 3 1 4 0.2800 4.1785 4.1851
19 4 4 2 5 0.2400 3.4204 3.9912
20 4 5 3 1 0.4400 2.8237 3.7752
21 5 1 5 4 0.2600 4 4.1956
22 5 2 1 5 0.3800 3.6058 4.2047
23 5 3 2 1 0.3600 2.6168 2.4182
24 5 4 3 0.3000 3.2226 3.7848
25 5 5 4 3 0.1800 4.7931 4.3854

IIIIIIIIIIIIIIIIIIII7IIIIIIIIIIIIIIIIIIII6IIIIIIIIIIIIIIIIIII

AL AY A3 M A5 BT B BS B4 BT ClC) (3 C4CS DI DD D3 D4DS ALAL A3 M AT BB B BB CLCYCICACS DI D) D3 D4 DS AL ADASAM A BB B BB CICCHC4CSDIDI DS DYDS
Level Level Level

Fig. 7. Influence trend diagram: a) Emergency rescue efficiency, b) Emergency rescue capability, c) Emergency rescue effect.
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of SNR usually adopts LTB type, the type of target is
normalized. Based on the above formula, the numerical
analysis method is adopted, and the Matlab computer
software is used to convert the formula into code that
can be recognized by the software. When the numerical
value is input to the computer during the calculation, the
relevant results will be obtained quickly. The calculation
results of SNR, GRC, and GRG are shown in Table 2.
In PCA analysis, the calculation results of eigenvalues,
weights, and cumulative weights are shown in Table 3.
The calculation results of the eigenvector and GRC
contribution rate are shown in Table 4. The GRG mean
values of each horizontal control feature are shown in
Table 5. As can be seen from Tables 3, 4, and 5, the
degree of influence of each control feature on GRG is
ranked as follows: T>G>M>F.

Table. 2. Calculation results of SNR, GRC, and GRG

The relationship between control features and their
levels and the average GRG is shown in Fig. 8. As can
be seen from Fig. 8, the multi-objective optimization
scheme that affects the control features is M.F.G,T..
Among the above cases, no horizontal combination of
the above optimal control features is found. Therefore,
in order to verify the feasibility of the combination
of control features obtained by multi-objective
optimization, the historical case that conforms to the
above multi-objective optimization scheme is selected
from the conventional historical case base and regarded
as the 26th case. The same method as the above 25 cases
is used to determine the response characteristics, and
the results are verified and compared with the previous
results, as shown in Table 6. It can be seen from Table
6 that the control feature of the 26th group of cases is

Emergency rescue effect Emergency rescue efficiency GRG (The

ponber | e | T By | US| EREY | ey | o
efficiency capability rescue effect efficiency capability rescue effect of GRC)
1 0.0000 0.0000 0.0000 0.3333 0.3333 0.3333 0.3333
2 0.1555 0.0190 0.1023 0.3719 0.3376 0.3577 0.3540
3 0.6948 0.5006 0.5338 0.6210 0.5003 0.5175 0.5371
4 0.8801 0.8034 0.6971 0.8066 0.7178 0.6227 0.7047
5 0.7361 0.7508 0.8845 0.6545 0.6674 0.8123 0.6779
6 0.4141 0.1186 0.1069 0.4604 0.3619 0.3589 0.3923
7 0.5230 0.5511 0.6533 0.5118 0.5269 0.5905 0.5292
8 1.0000 1.0000 0.9301 1.0000 1.0000 0.8773 0.9294
9 0.5230 0.3605 0.4648 0.5118 0.4388 0.4830 0.4699
10 0.3220 0.3532 0.3891 0.4244 0.4360 0.4501 0.4322
11 0.5859 0.7609 0.9695 0.5470 0.6765 0.9425 0.7137
12 0.3897 0.6068 0.8429 0.4503 0.5598 0.7609 0.5600
13 0.6948 0.7980 0.9237 0.6210 0.7123 0.8676 0.6955
14 0.5859 0.5560 0.7598 0.5470 0.5297 0.6755 0.5612
15 0.6563 0.6040 0.8485 0.5926 0.5580 0.7675 0.6070
16 0.5536 0.7045 0.8014 0.5283 0.6285 0.7157 0.6015
17 0.6201 0.6752 0.9253 0.5682 0.6062 0.8701 0.6388
18 0.7361 0.8433 0.9638 0.6545 0.7614 0.9325 0.7381
19 0.8281 0.6686 0.9271 0.7442 0.6014 0.8728 0.6946
20 0.4660 0.5013 0.8840 0.4836 0.5006 0.8117 0.5592
21 0.7803 0.8052 0.9658 0.6948 0.7197 0.9359 0.7360
22 0.5536 0.7147 0.9674 0.5283 0.6367 0.9388 0.6787
23 0.5859 0.4348 0.5393 0.5470 0.4694 0.5204 0.5021
24 0.6948 0.6166 0.8860 0.6210 0.5660 0.8143 0.6291
25 1.0000 0.9631 1.0000 1.0000 0.9313 1.0000 0.9739
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Table. 3. PCA analysis results.

CE::];C;E;]I t Eigenvalue Weight Cu‘;nelillgzi;[ive
1 2.5363 84.54% 84.54%
2 0.4016 13.39% 97.93%
3 0.0621 2.07% 100%

Table. 4. Calculation results of feature vectors and GRC
contribution rate.

Response feature Eigenvector Contrr;)éltion
Emergency rescue efficiency 0.5691 32.39%
Emergency rescue capability 0.6147 37.79%

Emergency rescue effect 0.5462 29.83%

the optimal level combination, that is, the level of the
internally driven sufficient and necessary components
is "excellent", the level of the intermediate connected
components is "standard", and the level of the external
guided components is "good". The response feature of
"emergency rescue efficiency"” is still determined by the
quantified ratio of emergency rescue time to the number
of victims as 0.1600, the "emergency rescue capability"
is determined as 4.8215, and the "emergency rescue
effect" as 4.8036 by the weighted average calculated
after scoring by the expert group. By comparison, when
the control feature is the optimal horizontal combination,
the emergency rescue efficiency increases by 11.11%,
the emergency rescue ability increases by 0.59%, and
the emergency rescue effect increases by 9.54%. After

GRG mean

Fig. 8. The relationship between control features and their levels
and the average GRG

optimization, the improvement of emergency rescue
capability is small, but the efficiency and effect of
emergency rescue are significantly improved, which
verifies the feasibility of this method.

The results show that in the process of rapid
integration of emergency logistics system for accident-
type disasters, the emergency rescue work can be better
implemented when the level of internal driving sufficient
components and necessary components are "excellent",
the level of intermediate connecting components is
"standard", and the level of external guiding components
is "good"The improved "CMO-Adaboost" method for
the emergency logistics system rapid integration of
accident type disaster can avoid the drawbacks of a
single method and build a rapid integration framework

including integration demands exploration stage,
Table. 5. GRG mean values of each horizontal control feature.
Level
Control feature Range
1 2 3 4 5
M 0.5315 0.5619 0.6476 0.6779 0.7220 0.1905
F 0.5677 0.5689 0.7050 0.6319 0.6674 0.1373
G 0.5637 0.5236 0.6091 0.7725 0.6720 0.2489
T 0.4982 0.5601 0.6326 0.6890 0.7609 0.2627

Table. 6. Result verification table.

Serial number Control feature Response feature
Emergency rescue Emergency rescue Emergency rescue
M| F |G| T . T
efficiency capability effect
25 5 5 4 3 0.1800 4.7931 4.3854
Optimal combination 5 3 4 5 0.1600 4.8215 4.8036
Increase rate 11.11% 0.59% 9.54%
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components clustering stage, key integration direction
judgment stage, and program intelligent learning
stage. As an architectural component of the integration
method, it realizes the method design of combining
weak classifiers into strong classifiers, integrates
advantages, compensates for shortcomings, shorts
the overall integration time of the system, completes
adaptive boosting, and realizes intelligent learning
for the rapid integration of the emergency logistics
system of accident-type disasters and promotes green
sustainable development.

Conclusions

The above optimal control feature combination
obtained by the "CMO-Adaboost" method can directly
determine the importance of the internal driving, external
guiding, and intermediate connecting components
modules at the macro level and provide theoretical
suggestions for government management departments
to deal with accident-type disasters in a short period
of time to improve the efficiency of emergency rescue.
In the face of new cases, government management
departments need to focus on the rapid integration of
four types of internally driven components, namely
"command layout", "policy supervision", "disposal and
rehabilitation”, and "integration and coordination".
Secondly, attention needs to fall on the two types of
externally guided components, namely '"innovative
development” and ‘"emergency plan". The work
involved in the intermediate connection component of
"information sharing" can be carried out appropriately.
With the passage of time and the development of
society, more new cases will lead to the existing case
data composition, the system components screening
results, and the optimal control feature combination
can not fully adapt to the new environment and new
problems. The concept of green sustainable development
requires society to see not only the present, but also the
future. Therefore, in the future, it is still necessary to
refine the attribute characteristics of the cases according
to the actual situation and the needs of government
management departments and regularly update the cases
in the orthogonal table. The corresponding component
identification and optimal control feature combination
will change accordingly. However, the concept and
purpose of the "CMO-Adaboost" method will remain
unchanged, and it is universally applicable to new
accident-type disaster cases. It also has reference value
for other types of emergencies. The updating of case
data under a new environment, new problems, and
identification of updated components and modules will
be the key points of this method in the future, and the
new optimal control feature combination generated
by it will continue to provide theoretical suggestions
for government management departments to deal with
accident-type disasters and promote green sustainable
development.
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