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ABSTRACT: In this study, we developed the system that can collect and store environmental disaster data into the database
and use it for environmental disaster management by converting structured and unstructured documents such as images
into electronic documents. In the 4th Industrial Revolution, various intelligent technologies have been developed in many
fields. Environmental disaster information is one of important elements of disaster cycle. Environment disaster information
management refers to the act of managing and processing electronic data about disaster cycle. However, these information
are mainly managed in the structured and unstructured form of reports. It is necessary to manage unstructured data for
disaster information. In this paper, the intelligent generation approach is used to convert handout into electronic documents.
Following that, the converted disaster data is organized into the disaster code system as disaster information. Those data are
stored into the disaster database system. These converted structured data is managed in a standardized disaster information
form connected with the disaster code system. The disaster code system is covered that the structured information is stored
and retrieve on entire disaster cycle. The expected effect of this research will be able to apply it to smart environmental
disaster management and decision making by combining artificial intelligence technologies and historical big data.
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Fig. 1. Classification of Environmental Disaster Management (Lee et al. 2018).
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Table 1. The Principle of Environmental Disaster Data Management

Tag Type

Example

Elimination of

Principle 1 duplication data

The environmental disaster data is managed by the system to manage
unnecessary duplication data related disaster

Compliance with

The environmental disaster data code, data management and data standard are

Principle 2 all data standard established. All data comply with these standards
The environmental disaster must be entered only once. Those data are mainly
Princiole 3 Unification of generated and entered in the code system in one place. It has to be minimized
P disaster data input | duplication of data and it should be only be done for performance and availability
reasons to ensure data accuracy and consistency
Data quality management is carried out to improve data reliability and search
Principle 4 Improvement of results by adhering to the environmental disaster code and standards. Performing

data quality

quality control is continuously carried out including post-event improvement of
environmental disaster data
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Fig. 2. Character Recognition (b) by Optical Character Recognition engine using unstructured image document (a).
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Fig. 3. Hierarchical Structure for unstructured data.

Table 2. Hierarchical data from automation program

Tag Type Example
<block> ... </block> Subject and contents for the highest title One structure
Rainfall
<text> ... </text> Contain context of title Control and damage status
Action Plan
<line> ... </line> Contain items of title 0, o Details

A g Helsto] g d s =of AASRL S A
Y05 Pejshs dlojelwjo] 2ol AHs7] $15) #A4t
o]/\lEE ulxhﬂ x].g 2 ‘_a], ‘_‘_Q HAE J_].g]
58, ko] dA AAS LA A et 2
2 &E/\ﬂé—a— Ykt (Fig. 4).

A4 BE-L 1YY AR | MEHS B3] 249

A%oE Bl 142 S ss0tohg W shgst
o] g7 Ak elo] & Ho] 220 Akt Hlo]e ol
Ao} 14 dol e} dol o] o] AaEt 2t
(Fig. 5)2 53 ST A2 288 4 9l 7)ol
e,



D.S. Lee and B.S. Kim / Ecol. Resil. Infrastruct. (2019) 6(4): 236-242 241

Automation Technology for disaster and safety data

g ! Storeindex

DB inds
+ Validate search e

« Similarity
z « Normalize data

* Assodation
* Collect continuously (Parsing Text)
* Reuseinformation 9 Index DB

Fig. 4. The overview of Automated Collecting data for Environment Disaster Management.
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Fig. 5. The Mapping and Classification of Environmental Disaster Information.
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