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Design and Implementation of Building Control
System based 3D Modeling

Sang Ho Moonf, Byeong Mok Kim”,

ABSTRACT

At

Gye Eun Lee

Buildings are becoming more and more high-rise and large—scale in recent years, so in the event

of a disaster such as a fire, enormous human and economic damage is expected. Therefore, management,

security, and fire control are essential for large buildings in the city. Because these large buildings are

very complex outside and inside, they need a three-dimensional control based on 3D modeling rather

than a simple flat-oriented control. To do this, this paper designed and implemented a building control
system based on 3D modeling. Specifically, we designed a 3D building / facility editing module for 3D
modeling of buildings, a 3D based control module for building control, and a linkage module that connects

information such as firefighting equipment, electrical equipment and IoT equipment. Based on this design,
a building control system based on 3D modeling was implemented.

Key words: Building Information Modeling, Digital T'win, Building Control, Facility Management, Cyber

Physical System
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Table 1. Technology required for digital twin
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Technology

Description

Build/Update 3D modeling

3D content production, precision improvement, existing data integration,
automatic recognition and artificial intelligence technology, real-time update

Analysis .
Y analysis and Al use

analysis suitable for 3D environment, algorithm-oriented analysis, big data

Visualization

visualization applicable to various devices, AR/VR, and data compression/ search
for fast image processing

Connection

connection between real data and virtual object, Geo-IoT, connection/
convergence of related data

Operation

spatial data encryption, data security, cyber security
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Fig. 1. Structure for building control solution based on 3D modeling.
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Table 2, Defining functions for 3D building/facility edit module

Function

Description

3D model construction and facility models

construction of 3D building

* import 2D drawing and BIM data
* edit 3D model of building

Arrangement of

equipments and facilities arrangement

equipments and facilities

* create/delete icons for equipment and facility
* arrange icons of equipment and facility icons in 3D
model

mapping of equipments

3D model mapping and facilities

* map location of CCTV and safety facility to 3D
model




Table 3. Defining functions for 3D—based control module
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Function Description
3D model display display 3D model of building interior/exterior space on screen
3D model ] . . -
display Category display select inside/outside of building and show scene on screen
Zoom in/out zoom in/out of 3D model
Current status display display .equipment/facil%ty conn.ect and atFribut(.e informgtion
alarm display of fault information and failure information
Equipment/

facility manage

Installation history query

search and edit installation facility of equipment and facility

equipment and facility

Selection effect of automatic zoom-in when selecting an object information inquiry
of the selected object

Mapping of equipment

and facility

indicate status of equipment and facility (animation, blinking)

3D model Sensor/CCTV connection

interconnect CCTV and sensors to the system

mapping and Location recognition detect and blink camera icon when an event occurs recognize
monitoring of accidents location when 3D model and CCTV are mapped
. on/off when connecting equipment and speakers control UL
Equipment control L.
composition state
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Fig. 2. Physical ERD for building standard facility data—
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Table 4, System development environment

HW CPU: XEON 8Core-8Thread 3.4Ghz, RAM: 32GB, HDD: 2TB
OS Windows 2012 Server R2
Server
Web Server Apache 10.2
DBMS MariaDB 9.2
HW CPU: 17 4Core-8Thread 3.2Ghz, RAM: 16GB, HDD: 500GB
) Graphic card: Nvidia 1050TI 4GB
Client 0s Windows 10
Tool Unity 3D
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Fig. 7. 3D building/facility edit screen, (a) 3D building exterior edit, (b) 3D building interior edit (c) building facility

symbol mapping.
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