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Introduction
[bookmark: _GoBack]In the last meeting, based on the various definitions of digital twins suggested by industries, organizations, standard body (consortium) and researcher, we proposed to express an objects/systems/processes that exist in the physical world as virtual objects/virtual systems/virtual processes existing in the virtual world rather than expressing all of them exists in physical world in terms of " things".
And there were a lot of discussion of what is process and system, and we agreed to discuss the use case of digital representation for invisible / physical things.
Therefore, we would like to share the concept of invisible physical things by taking the project of digital twin-based disaster management integrated platform technology development we are currently working on as an example.

Use Case of Disaster Management Platform 
Figure 1 shows simplified disaster management platform architecture. The disaster management platform of Fig.1 consists of four systems. From a data flow point of view, first, data is acquired from various sensors installed. Second, it detects whether an abnormal case has occurred through data analysis. Third, it infers information to help users make decisions about what to do in unusual situation.  In this process, not only the sensor data but also standard operating procedure, patrol inspection report, and equipment maintenance records, etc. are used to infer decision-making support information. Finally, the decision-making support information is displayed on the monitoring screen.
[image: ]
[image: ]
Figure 1. Use Case of Disaster Management Platform
a System is a group of interacting or interrelated elements that act according to a set of rules to form a unified whole.  In Fig.1, the system consists with some physical hardware and program etc.  
However, systems can be divided into abstract (invisible) and physic (visible) based on properties. Communication systems and transportation systems belong to physical systems, and things like science and thinking systems belong to virtual systems.
In our application, process means turning sensor data into decision-making support information through use of data collecting, preprocessing, transmission and analysis, etc.
Why physical/digital process is necessary for digital twin?
To decide the necessity of the proposed “digital process”, the scope of digitalization that we want to pursue in this standard should be clarified. Among the recently proposed digitalization concepts, there are Cyber-Physical System (CPS) and Digital Twin (DT).
CPS architectures are centered on the digital/physical world control through the integration of computing, communication, and control (3C) rather than creating mirrored models. Mutual mapping, real-time interaction, and efficient collaboration between the physical and digital worlds enable the functions of CPS. So as shown in the figure 2, sensor and actuator can be regarded as the core elements of CPS
DT architectures provide a comprehensive physical and functional description of a component, product or system. The most important part of DT is creating a high-fidelity virtual model to realistically reproduce the shapes, physical properties, behaviors and rules of the physical world. So as seen in the figure 3, Model and data can be regarded as the core element of DT
In summary, in the case of CPS, the digital world focus on controlling the physical object, so it is only necessary to provide the sensor and actuator access path and required parameters for actual control. On the other hand, in the case of DT, since it is necessary to create a virtual replica of reality to use it in applications and simulations, a detailed description of the object/process is required. In order to digitally describe the system discussed above, creating the digital process is essential. 
[image: ]
 Figure 2. Basic system structure for a CPS [4]

[image: ]
Figure 3. Basic system structure for a DT [4]
Conclusion
In this contribution, we presented some of examples of invisible physical things using a disaster management platform. We would like to propose to revisit the use of the term of virtual thing to represent everything in physical world. 
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