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Metamodel Implementation

After having iterated through the previous steps, a concrete, implementable Knowledge Base is able to be 
produced. The implementation of this Knowledge Base can be taken from a specific form, to a more general 
context by creating a Domain to represent the Knowledge Base. This Domain is then able to be parsed through 
the HTN planner to produce a world state.

As shown by Benaben et al., Domains can be represented by the operators of the Knowledge Base (Benaben et 
al. 2016). As previously mentioned, we have developed a working, sample study to demonstrate the 
applicability of the HTN Planner. The sample was designed to mimic the evacuation of a hospital, but at the 
most High-level abstraction available, as shown in Figure 5. In this case only a few operators are needed, which 
allows for ease of not only study, but also replication.

Figure 5. An example of a created Knowledge Base

In this example, the operators are shown in a concrete hierarchy, with their relationships extending downward 
until the world state is affected. A Knowledge Base can be defined where;

WorldState = [Entities]
Entities = (name, [attributes])
Operator = (WorldState, [methods], [Operator])

Comparing this to diagram 5, we demonstrate that an abstract Metamodel can be used to build a non-primitive 
syntax for a Knowledge Base.

Note that additional methods are required to be performed within operators, and that these methods do not 
require to be classified as operators themselves. With this representation the world state is able to be affected by 
an outside influence, allowing for the ability to re-evaluate the hierarchy during run-time, as the operators use 
the world state within the external methods to determine the proper assignments of sub-tasks. This is an 
implementation the idea of agility noted in Barthe-Delanoë et al. which allows for a dynamic world (Barthe-
Delanoë et al., 2012).  

Discussions

Additionally it is also worth mentioning that knowledge acquisition is not a new field. Multiple algorithms 
based on natural language process and text mining exist to extract knowledge from different resources. While 
this is a valuable approach, many of the knowledge extraction systems for emergency management are 
developed ontologies, knowledge models, or information extractions from social media. One example of a 
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knowledge acquisition in emergency management is an ontology developed for mass emergency medical 
services to be used an intelligent DSS (Haghighi et al., 2013). Many works rely on crowdsourcing and 
knowledge extraction from social media (García-Santa et al. 2015; Xu et al., 2016). In emergency response 
planning, we need to rely on a concrete and reliable knowledge base. The tasks networks that we are developing 
can be used as a base knowledge to build upon or update with automatic knowledge extraction later. We are 
developing prototype knowledge base and in order to be used in real world, these networks should be validated 
by experts in emergency management. 
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