Research Proposal
1.1 Introduction
 Aiming at the impact and damage of extreme disasters such as natural disasters and technological disasters on urban infrastructure such as urban lifeline system, transportation system and emergency refuge system, this paper tries to establish a scenario risk diagnosis model of urban infrastructure disasters by designing scenario deduction methods such as hierarchical optimization confidence rule base. The main contents include: 1) take the evolution of refuge function as the starting point, based on case-based reasoning, comprehensively consider the impact of disaster chain and infrastructure function failure, and form a knowledge map of urban infrastructure disaster prevention based on fault tree. 2) Divide the scenario components, represent the scenario elements through knowledge elements, and construct the Bayesian network of urban infrastructure disaster scenario.3) Build the hierarchical optimization confidence rule base and its knowledge expression, establish the conversion rules between disaster scenario and hierarchical optimization confidence rule base, and form the decision-making deduction model of extreme disaster scenario of urban infrastructure. 4) Design the R &amp D scheme and deployment environment of urban infrastructure risk diagnosis, design numerical simulation experiments and emergency drill schemes such as rainstorm disaster chain and earthquake disaster chain, and comprehensively improve the disaster prevention capacity of urban infrastructure by formulating the disaster prevention and reduction plan of urban infrastructure.
Urban infrastructure is the core resource and basic condition of emergency response to major emergencies. The national emergency system plan for the 14th five year plan points out that to achieve the strategic goal of "emergency response according to law, scientific emergency response and intelligent emergency response, and form a new pattern of joint governance and shared emergency management", it is necessary to "strengthen the construction of disaster prevention infrastructure in urban and rural areas and improve the fortification level of major facilities". The risk assessment of existing infrastructure is usually to classify and grade the risks of facility software and hardware and their management under the guidance of national and industrial standards. However, the impact and damage of extreme disaster scenarios on urban infrastructure often exceed expectations. In the face of extreme disaster situations that exceed the design standards or lack emergency response experience, some managers have weak safety awareness, and there are situations of being helpless and delaying the opportunity of emergency rescue; Once the refuge function of key infrastructure fails in cities and towns, the social operation will be very fragile, which may lead to significant loss of life and property.
For the abnormal operation of urban infrastructure under the impact of disasters, the major needs to be solved in risk diagnosis include predicting the impact and damage of emergencies on urban infrastructure, perceiving the security situation through monitoring the key information of infrastructure, and scientifically maintaining and using infrastructure in emergency decision-making, so as to comprehensively improve the disaster prevention ability of urban infrastructure. By summarizing the existing risk assessment and scenario deduction technologies, the technical bottlenecks in urban infrastructure disaster scenario risk diagnosis are condensed into the evolution mechanism of refuge function, disaster scenario construction, extreme disaster scenario decision deduction and overall scheme design and deployment of risk diagnosis.
Guided by the overall national security concept, this study carried out risk diagnosis research on urban key infrastructure for extreme disaster scenarios, so as to significantly improve the disaster prevention resilience and emergency management ability of urban complexes. Taking the evolution of refuge function as the starting point, based on case-based reasoning, considering the impact of disaster chain and infrastructure function failure, the knowledge map of urban infrastructure disaster prevention based on fault tree is formed; Divide the scene component units, express the scene elements through knowledge elements, and construct the Bayesian network of urban infrastructure disaster scene; Build the hierarchical optimization confidence rule base and its knowledge expression, establish the conversion rules between disaster scenario and hierarchical optimization confidence rule base, and form the decision-making deduction model of extreme disaster scenario of urban infrastructure; Design the R &amp; D scheme and deployment environment of urban infrastructure risk diagnosis, design the numerical simulation experiment and its emergency drill scheme, and comprehensively improve the disaster prevention capacity of urban infrastructure by formulating the disaster prevention and reduction plan of urban infrastructure.

1.2 Research background and significance
Guided by the overall national security concept, in order to scientifically resist the impact and damage of major emergencies on urban infrastructure, the project carries out risk diagnosis research on urban key infrastructure in extreme disaster scenarios, so as to significantly improve the disaster prevention toughness and emergency management ability of urban complexes. In this study, scenario evolution reasoning methods such as belief rule base reasoning based on evidence theory [1] are introduced into the field of facility risk assessment [2], which can not only identify and evaluate the risk of infrastructure such as urban lifeline system, transportation system and emergency refuge system, but also diagnose the factors and conditions that trigger the failure of refuge function of key infrastructure, Then formulate Defense Countermeasures in the face of extreme disaster situations such as bad natural weather.
With the deepening of China's industrialization, informatization and intellectualization, by 2020, the urbanization rate has reached 63.89%, with 6 cities with a permanent resident population of more than 10 million, 10 cities with a permanent resident population of more than 5 million and 77 cities with a permanent resident population of more than 1 million. With the rapid accumulation of population and resources, it is urgent to improve the carrying capacity of urban infrastructure by leaps and bounds [3].
Once the refuge function of key infrastructure fails in cities and towns, the social operation will be very fragile, which may lead to significant loss of life and property. In order to avoid this bad situation, the "scenario response" emergency decision-making model[4] should be introduced to fully predict the impact and damage of various disaster chains[5] on urban infrastructure, explore the evolution mechanism of urban infrastructure refuge function, build an urban infrastructure emergency scenario and decision-making deduction model under extreme disaster conditions, and form an urban infrastructure risk diagnosis method to adapt to complex constraints.
1.3 Research purpose
The research purpose of this project is to face the impact of extreme emergencies and the complex and severe emergency situation, analyze the specific safety requirements of disaster scenarios caused by natural disasters, technical disasters and other emergencies on urban infrastructure such as urban lifeline system, transportation system and emergency refuge system, integrate fault tree and disaster chain, and analyze the evolution mechanism of refuge function of urban infrastructure, Build the Bayesian network of urban infrastructure disaster scenarios, develop the confidence rule base for hierarchical optimization of urban infrastructure extreme disaster scenarios, carry out decision deduction and risk diagnosis, deal with the failure of urban infrastructure refuge function under extreme disaster scenarios, and scientifically formulate urban infrastructure disaster prevention and reduction planning and emergency countermeasures, which are divided into the following four aspects[6].
(1) Analyze the evolution process of disaster scenarios caused by emergencies, clarify the evolution mechanism of urban disaster chain, and build an urban disaster chain model based on case-based reasoning; Sort out the failure process of refuge function of urban infrastructure facing the disaster chain, and construct the corresponding fault tree model and knowledge map, so as to provide a theoretical basis for scientifically predicting the impact and damage of emergencies on urban infrastructure.
(2) The elements of disaster scenario are analyzed, and the division method of disaster scenario components of urban infrastructure is put forward; Through the knowledge element model, the urban infrastructure disaster scenario elements are described in an all-round way at the knowledge level; Construct the Bayesian network structure of urban infrastructure disaster scenario and determine the node probability of Bayesian network, so as to realize the evolution analysis of urban infrastructure disaster scenario under the action of internal and external disaster environment.
(3) The corresponding relationship between fault tree and Bayesian network and hierarchical optimization confidence rule base is analyzed, and the conversion rules between fault tree and hierarchical optimization confidence rule base are proposed; Through the association rule theory, the structural confidence and rule weight are mined, and the hierarchical optimization confidence rule base is constructed; Taking the historical case base as the training set, the weight and conclusion confidence are optimized hierarchically, and the missing data compensation model is established; Based on the prospect theory, the dynamic emergency decision preference is designed, and the emergency decision deduction model based on hierarchical optimization rimer is constructed, so as to realize the decision deduction of extreme disaster scenarios of urban infrastructure.
(4) Design the R &amp; D scheme and deployment environment of urban infrastructure risk diagnosis, carry out the research on disaster scenario risk diagnosis of urban infrastructure by using the hierarchical optimization rimer method, design numerical simulation experiments such as rainstorm disaster chain and earthquake disaster chain, and comprehensively improve the disaster prevention and reduction capacity of urban infrastructure by formulating the disaster prevention and reduction plan of urban infrastructure disaster prevention.
2.2 Research content
2.2.1 Analysis on Evolution Mechanism of refuge function of urban infrastructure
Urban infrastructure risk diagnosis takes the evolution of refuge function as the starting point, and achieves a strong overall function by tapping the potential of facility safety toughness and blocking the failure of refuge function. To analyze the process and causes of the failure of urban infrastructure refuge function, it is necessary to comprehensively consider the impact of disaster chain and infrastructure function failure[7]. The phenomenon of disasters occurring successively is described through the disaster chain, the functional faults of infrastructure are described through the fault tree, and the causal relationship is deduced layer by layer for system fault analysis.
2.2.2 Urban infrastructure disaster scenario construction
Although the evolution of various disaster systems shows different laws, they are the product of the comprehensive action of disaster pregnant environment, disaster causing factors and disaster bearing body. Grasping these three elements is helpful to deeply understand the dynamic change process of disaster situation of disaster system. At the same time, the triangular framework of public safety technology includes emergencies, disaster bearing carriers and emergency management. Combining the triangular framework of public security science and technology with the natural disaster system can further analyze the relationship between the evolution of natural disaster events and emergency management[8].
2.2.3 Decision deduction of extreme disaster scenario of urban infrastructure
The decision-making deduction of urban infrastructure emergency situation directly determines whether urban infrastructure can be maintained and used scientifically in emergency decision-making. Rimer's powerful uncertain information processing ability can effectively support the decision-making and deduction process of emergency scenarios. However, in practice, the information sources of urban infrastructure emergency scenario decision-making are complex, and there are some problems, such as uneven information distribution, lack of information and heterogeneous multi-source. This requires the expansion of rimer's multi-source and heterogeneous information processing capability under complex emergency situations to form a hierarchical optimization confidence rule base, that is, the hierarchical optimization rimer method. In order to enhance the processing ability of multi-source heterogeneous information, the hierarchical optimization rimer method takes the historical case base as the training data set; Through the hierarchical optimization of premise attribute weight[9], rule weight and conclusion confidence, deal with the problem of uneven information distribution, especially take historical cases as supporting data to enhance the deduction ability of small probability state; Through the establishment of missing data compensation model to deal with the problem of missing information; The problem of multi-source information fusion is solved by transforming rules between fault tree and confidence rule base.
1) Hypothetical conditions
The attribute value of the top-level index of the hierarchical optimization rimer method is determined by the index of the second layer, and the second layer refers to
the target is determined by the third level index. If the attribute value of the index cannot be measured directly, the lower level index can be used to judge it. Rimer expresses knowledge through the confidence rule base system. Because the rules in the confidence rule base have confidence, it can clearly express the causal relationship between the upper index and the lower index. Among them, rule K is expressed as:
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Where,Represents the reference value of the i-th premise attribute in rule K, M represents the number of premise attributes in rule K, and l represents the number of rules;  indicates the confidence of conclusion, is the confidence of the j-th evaluation level of the conclusion attribute in rule K. If rule K exists,This rule is said to be complete, otherwise, it is incomplete. In addition, in rule K, the premise attribute weight  reflects the importance of the attribute, and the rule weight  reflects the importance of rule K compared with other rules in the confidence rule base[10]. 

2.2.4 Urban infrastructure extreme disaster scenario risk diagnosis
In the extreme disaster scenario risk diagnosis of urban infrastructure, it is necessary to quickly and accurately identify the factors and conditions that trigger the failure of refuge function of key infrastructure without ignoring any details.
1) Experimental scheme.
 In order to verify the reliability and scientificity of extreme disaster scenario risk diagnosis of urban infrastructure, the description of disaster scenario in the experimental design first considers the possible emergency tasks and elements of urban infrastructure.

2) Content decomposition
Research, development and deployment of urban infrastructure risk diagnosis scheme. Consider the distribution of infrastructure in selected cities and towns design, develop, deploy and implement the risk diagnosis scheme of urban infrastructure by using the intelligent diagnosis tool developed by the project. Experimental research on scenario risk diagnosis of urban infrastructure disasters based on hierarchical optimization rimer. Selected urban infrastructure, design test cases, and use the risk diagnosis method developed by the project to focus on assessing the disaster bearing capacity of facilities and the failure risk of refuge function. Invite experts to design and implement the urban infrastructure emergency linkage simulation drill, test the reliability of the results of the project, and continuously track its use in the actual emergency disposal[11].
Development of urban infrastructure disaster prevention planning based on risk diagnosis. Combined with urban infrastructure disasters based on the results of scenario risk diagnosis, formulate disaster prevention planning for urban infrastructure, optimize personnel deployment, material preparation and departmental cooperation, reduce the risk of failure of refuge function of facilities, and comprehensively improve the disaster prevention capacity of urban infrastructure.
2.3 Research scheme
Through field research, analyze the basic conditions of urban infrastructure disaster prevention and the level of disaster recovery and preparedness.
Point to study the emergency refuge function.
Study the evolution mechanism of urban infrastructure refuge function.
Study the construction mechanism of urban infrastructure disaster scenario.
Study the decision-making and deduction mechanism of extreme disaster scenarios of urban infrastructure.
3. Overview of research on risk diagnosis
Modern urban infrastructure disaster prevention system needs to rely on a comprehensive emergency platform including safety monitoring and early warning network, and enhance the ability of security situation awareness through the Internet of things, artificial intelligence, big data and other technical means. Due to the complexity of disaster scenarios, the integrated emergency platform should consider not only how to quickly identify risk signs and trend prediction, but also how to obtain the factors and conditions that trigger the risk of urban infrastructure through scenario deduction. The "scenario response"[12]model can describe the evolution trend of disasters by dividing scenario units to build scenario networks, and rimer method can infer uncertain information under disaster scenarios through an expert system based on if then rules, all of which reflect strong practical value and broad development prospects. The following summarizes the existing achievements from four aspects: infrastructure risk assessment, disaster chain evolution mechanism, urban disaster "scenario response" model, rimer method and its application.
3.1 Research status of infrastructure risk assessment
  Infrastructure risk assessment is to quantitatively estimate the possible impact of various risks in the daily maintenance of facilities and loss, which has been widely used in gas pipeline network, urban rail, transmission line and other fields, mainly including quantitative Qualitative and semi quantitative risk assessment methods[13].
The logical reasoning of quantitative risk assessment method is more rigorous, and it can accurately analyze the phenomenon through data characteristics The causal relationship between them is analyzed. For example, the transmission line risk assessment model can use BP neural network to input the actual data such as line and mountain factors can output the risk prediction of transmission line.
The fuzzy fault tree method can be used to quantify the disaster risk of leakage accidents in combination with the identification and analysis of leakage causes. However, there may be less data in the actual risk assessment, which is easy to ignore the deep risk motivation. Qualitative risk assessment is flexible and diverse. The subway system can determine the potential safety hazards in the system through accident case analysis. In subway engineering, expert investigation and hidden danger list inspection method can be used, and fuzzy comprehensive evaluation method can be used to establish subway engineering risk assessment model. The potential risk of gas pipeline can be determined through hazard and operability study. However, qualitative risk assessment is based on a small number of individual cases, the conclusion is not universal, and there is a lack of objective evaluation criteria. Semi quantitative risk assessment can combine qualitative and quantitative information for comprehensive assessment, and its results are more accurate. The commonly used semi quantitative risk assessment methods include confidence rule base and Bayesian network[14].
To sum up, infrastructure risk assessment helps to confirm the possibility, severity and exposure of potential risks, so as to implement hazard avoidance strategies. However, the existing urban infrastructure risk assessment is mainly based on national and industrial construction standards to serve the normal operation of infrastructure. Under the impact and damage of extreme disasters, urban infrastructure will enter abnormal operation. The existing risk assessment technology can not identify the factors and conditions of refuge function failure in the disaster scenario of infrastructure.
3.2 Research status of evolution mechanism of disaster chain
Disaster chain is the general name of various chain relationships related to the formation, infiltration, interference, transformation, decomposition, synthesis and coupling of single or multiple disasters, until disasters cause damage and destruction to human society. It was originally used to replace the concept of simple coupling disaster loss. Even if there are more than three chains of potential disasters, it is often difficult to extinguish them, even though they have the characteristics of "front chain" and "rear chain". The variability and uncertainty of human factors may not only lead to bad chain reaction, but also reduce the disaster crisis. The research of disaster chain can be divided into basic theory research of disaster chain, characteristics research and application of disaster chain.
In the basic theoretical research of disaster chain, Guo Zengjian, Shi Peijun, Xiao shengxie and other scholars have explained the phenomenon of disaster chain from different perspectives, emphasizing the relationship between multiple disasters and the amplification effect of disasters[15]. Shi Peijun believes that the disaster chain reflects multiple disaster scenarios in which a class of disaster causing factors in the disaster system have genetic connections. Liu Wenfang pointed out that controlling the state input of external environment and the interaction of internal factors to realize chain breaking disaster reduction. Disaster model, disaster chain, disaster effect, etc
Liu Aihua established the mathematical model of disaster chain based on complex network and the dynamic model of urban disaster management system based on bayesian network[16], Ma zujun proved that the level of emergency management significantly affects the probability of urban earthquakes and secondary disasters[17]. Yu Haifeng established a hierarchical system structure of event knowledge element and disaster knowledge element to predict catastrophe risk.
Based on the chain characteristics of disaster chain, it is divided into serial disaster chain and concurrent disaster chain, including earthquake disaster
There are many studies on disaster chain and typhoon rainstorm disaster chain. In the research of earthquake disaster chain, Han Jinliang divided and systematically summarized the distribution characteristics of geological disaster chain in China according to time and space and inducing factors. Aiming at the typical cases such as Wenchuan earthquake, Yu Han discussed the impact of disaster pregnant environment and disaster bearing body on the disaster chain. Zhang Weixing constructed a disaster chain risk assessment model considering environmental sensitivity and carrier vulnerability. The secondary disaster caused by the earthquake in the mountain area of Xu Mengzhen. In the aspect of typhoon rainstorm disaster chain, the evolution mechanism of rainstorm flood disaster chain is constructed based on typical cases such as flood disaster in Northwest Hubei; This paper studies the attribute characteristics of typical disaster chains bred in specific environment, and puts forward some suggestions, such as rainstorm runoff disaster chain of watershed system in Hunan Province and rainstorm disaster chain of mountain highway. Based on the analysis of case data and the characteristics of breeding environment, a global typhoon disaster chain classification system is constructed.
In addition, disaster chain theory has been applied to the research of urban lifeline system, transportation and other important fields. Zhou Jing studied the causes and formation process of the disaster chain of urban lifeline system under the scenario of Blizzard and freezing disaster. Zhang Dinghua constructed a strong typhoon chain reaction model and analyzed the safety planning of the lifeline of coastal cities. Li Haoran Taking subway flood as an example, this paper constructs the evolution network model of urban rail transit disaster chain. For new disasters such as gully disaster chain. Cui Peng discusses and summarizes the evolution model of gully disaster chain affecting the Sichuan Tibet railway traffic corridor needle. Rong Lili proposed a disaster chain risk assessment model adapted to different events and regions[18].
To sum up, the disaster chain has played a great role in disaster monitoring and early warning and comprehensive disaster prevention and control use. 
According to its complex characteristics, the dynamic behavior of disaster chain effect can be recognized through the topology of complex network, and reasoning and diagnosis can be carried out by means of fault tree, confidence rule base and other methods. The prediction and intervention of disaster evolution from the perspective of disaster chain evolution mechanism has become the focus of current research[19].
3.2 Research status of "scenario response" model of urban disasters
The concept of "scenario" is considered to be the possible result of the event in the future[20], not the right the prediction of events is helpful for emergency decision-makers to understand the complexity and uncertainty of disasters, and describe and judge the evolution trend of urban disasters. Therefore, it has been more introduced into the research of urban disaster emergency management. One of the preconditions of disaster scenario analysis is to generate disaster scenario model according to the existing disaster information, that is, disaster scenario structure, which mainly includes ontology, mathematical expression and knowledge element. Among them, the ontology model connects the related concepts in the disaster scenario through the corresponding relationship, so as to construct the general expression of the concepts in the disaster field; Mathematical expression expresses the scenario as several vectors such as scenario object, environment, countermeasures and disaster vector, which is used to support the structure and modeling of disaster scenario; Knowledge element expression mainly describes disaster scenarios from three aspects: scenario elements, element attributes and the relationship between attributes[21].
In the aspect of disaster scenario deduction, more studies use the network analysis method, that is, the representation of scenario evolution network. It is a time series network composed of several scene elements and their correlation. Traditional network analysis methods mostly build scenario evolution models based on historical cases, and then verify them through simulation. Its biggest defect is the lack of sufficient evidence support and reasoning analysis of the state of situational elements. In order to overcome this defect, we can build a network model with the disaster bearing body as the core for disaster evolution law reasoning, or build a scenario retrieval reliability rule base system combined with knowledge element theory to complete extreme flood disaster scenario reasoning, and Bayesian network can also be used to support disaster scenario reasoning. For example, the dynamic Bayesian network is used to construct the corresponding disaster scenario network, and the evolution law and path of disaster scenario are analyzed with the external environment, event scenario and emergency disposal as the main elements[22].
Compared with the traditional "prediction response" paradigm, the "scenario response" decision paradigm has more reference and reference experience
With historical experience and knowledge, the research ideas are more complex and more suitable for Unconventional Emergency Management. In disaster situation
The preparation stage of disaster response mainly involves the planning and risk management of disaster scenarios. Scenario based emergency fault-tolerant planning is to determine the possible disaster scenarios in the future, such as typhoon storm and rain, and integrate the scenario value, weight and fault-tolerant cost to obtain the comprehensive value of fault-tolerant planning, so as to select the fault-tolerant goal of response preparation. Scenario based disaster risk management mainly obtains the risk value by analyzing the possibility of disaster scenario and the disaster consequences under the corresponding scenario, so as to decide whether to adopt risk prevention and control measures and what measures to adopt. Scenario response and disposal is mainly oriented to disaster emergency response, which can be roughly divided into three aspects: scenario based emergency process analysis, scenario based emergency resource allocation and scenario based emergency scheme design. Scenario based emergency process analysis focuses on the extraction and design of key emergency processes under different disaster scenarios; Scenario based emergency material allocation focuses on how to optimize resource allocation under the constraints of disaster scenarios; Scenario based emergency plan design focuses on the instantiation of specific emergency plans under specific scenarios.
To sum up, disaster scenario construction is the key to recognizing disasters and the basic work of scenario deduction. It includes the extraction and systematic expression of the constituent elements in the scenario. The existing research on urban disaster scenario construction has done a lot of research from the aspects of scenario element system construction and disaster scenario structure, in order to comprehensively, systematically and reliably describe complex and changeable disaster scenarios, and provide data, information and knowledge support for scenario situation deduction and emergency management task planning. However, the existing disaster scenario model research focuses on the constituent elements and expression forms of the scenario, and pays less attention to the overall correlation of the scenario from the perspective of the system. The correlation between the scenario elements is not clear, resulting in the sliced description of the disaster scenario, which is difficult to ensure the effectiveness of scenario cognition.
3.3 rimer and its application research status
Dempster put forward the evidence theory and applied it to statistical problems. Shafer introduced the concept of trust function to further improve the evidence theory, namely Dempster Shafer (D-S) evidence theory[23]. D-S evidence theory can overcome the dependence of traditional Bayesian theory on a priori probability or conditional probability, and has lower requirements for use restrictions, stronger evidence combination ability, and can effectively deal with the uncertainty of information. However, when there is a high degree of conflict between the two groups of evidence, if D-S evidence theory is used for combination, the conclusion of counter intuitive judgment will appear. In order to overcome the problems of "counter intuition" and combined explosion, Yang Jianbo proposed the evidential reasoning (ER) method based on the traditional Bayesian joint probability reasoning, which was successfully applied to the performance evaluation of motorcycles. Then, a confidence rule base reasoning method (rimer) based on evidence reasoning algorithm is further proposed, which combines D-S evidence theory, Bayesian probability theory, fuzzy set theory  and if then rule base system to make it have the ability to deal with information uncertainty. At present, the system has been widely used in consumer preference prediction, risk assessment and medical assessment[24].
 When the data is missing, incomplete or unevenly distributed, in order to make the confidence rules more accurately and comprehensively represent these data, Liu proposed the extended belief rule base (ebrb) system based on rimer method, which can directly generate confidence rules through historical data and solve the problem of "combination explosion" of rule numbers. This method has been successfully applied to health assessment, environmental governance cost prediction and other fields. Yumeng fills in the missing items through stratified sampling of historical data. Li synthesizes missing item data through historical data to complete the data set and applies it to sensor health status. Liang et al. Established fuzzy association rules through historical data to solve the situation of incomplete data, which provided a new idea to solve the lack of input data, but this method is only suitable for dealing with the situation of incomplete input data. If the data set contains missing values, it cannot be handled effectively. 
The core of rimer method is the expert system of confidence rule base, namely BRB system. The confidence rule base contains parameters such as rule weight, premise attribute weight, conclusion confidence and so on. If the confidence rule base is built based on expert experience, or because the BRB system is too complex, the expert cannot give the accurate value of relevant parameters, it will affect the reasoning ability of the BRB system. Therefore, Yang proposed to optimize the parameters through parameter learning of fmincon function. Chen improved the BRB optimization model into a global training model, analyzed the constraints of the reference value of the premise attribute, and trained the parameters of the premise attribute. Chang Rui proposed a joint parameter learning method, which combines gradient descent method and dichotomy method. Compared with fmincon function, the convergence speed is significantly improved. Xu Xiaobin proposed an optimization method of confidence rule base based on parallel multi population strategy and redundant gene strategy, which can optimize the structure and parameters of confidence rule base at the same time.
To sum up, the improvement research of rimer method has been applied in many fields, reflecting a strong application value. However, the application of rimer method in the field of emergency management has just started. First of all, in the process of data collection in the field of emergency management, data loss is usually inevitable due to various reasons, such as difficult collection of historical case information, unknown facility design standards, incorrect measurement, missing data entry, etc. rimer method needs to be further improved in this regard; Secondly, the research in the field of emergency management involves many experts' evaluation information or historical data mining. The former either makes the BRB system parameter value too subjective due to empirical judgment, while the latter or makes some parameter values inappropriate due to extreme cases. Although the existing parameter training models can effectively solve some special problems of low BRB reasoning accuracy caused by inappropriate parameters, the performance of these training models still needs to be improved.




4. Model research method and evaluation
The theoretical basis of this study is evidence theory, Bayesian network reasoning, confidence rule base reasoning and so on. Based on the risk identification and assessment of urban infrastructure and the hierarchical optimization rimer method, this study carries out the risk diagnosis of urban key infrastructure under extreme disaster scenarios, diagnoses the factors and conditions that trigger the failure of refuge function of key infrastructure, introduces the "scenario response" emergency decision-making model, explores the evolution mechanism of refuge function of urban infrastructure, and realizes the Defense Countermeasures for extreme disaster scenarios, It is feasible to improve the disaster prevention toughness and emergency management ability of urban complexes. The existing rimer method uses Bayesian network to deal with the uncertain information in emergency decision-making. It is easy to ignore the state reasoning of minimum probability in major disaster scenarios, and it is difficult to quickly and accurately identify the factors and conditions that trigger the failure of refuge function of key infrastructure. In the disaster risk diagnosis of urban infrastructure, some extreme disaster scenarios that eventually cause heavy losses usually have very little supporting data at the beginning, and will be judged as a small probability state. In view of the above situation, the historical case database is used as the training data set; Through the hierarchical optimization of premise attribute weight, rule weight and conclusion confidence, we can deal with the problem of uneven information distribution; Through the establishment of missing data compensation model to deal with the problem of missing information; The problem of multi-source information fusion is solved by transforming rules between fault tree and confidence rule base; Thus, the multi-source heterogeneous information processing ability of hierarchical optimization rimer method is enhanced. The dynamic emergency decision preference based on prospect theory is further designed to realize the emergency scenario and decision deduction of urban infrastructure.
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