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[Abstract]

In this paper, we propose a building exploration drone that can be used for a digital twin-based
building control system. The existing building control system using a fixed position sensor box has a
problem that a management blind spot occurs. And because people patrol themselves, it takes a lot of
human resources. In this paper, a drone equipped with a temperature and humidity sensor and a gas leak
detection sensor is used to search the internal path of the building centering on the control blind spot. It
also aims to solve the problem of the building control system by transmitting information in real time
along with the video. In addition, it has a stable hovering function using an optical floor sensor and can
be applied to an existing digital twin-based building control system. The results of this study are believed
to be of great help in improving the quality of digital twin control systems using drones.

» Key words: Digital Twin, Exploration Drone, Building Control System, IoT Sensor, 3D Modeling

2 o

B =RolAs UAY B4 slwe) 1E Al Aol 28 4 e AR} 2ES A
@ik J1E A% WA AzUe nYE A4 weE EH W 4uE ez ae A
AT e AN 22 B QN4 e A0 BARE At B wepe
SHE AAS R RE B4 ANE 38 SES ool B AAE 40w A8
U A2E RS 45 Bie) ANReE AuE Adsel wA Axge BARE 39
st @k E, SEA Exol MAE 08T B4 T 7S PN JE gAY =
A 7lwe) 1% WA Azwel 8 S g B R Qe dnke SE 988 Eoel I
OA" B4 A A2we] A9 Pl B wgol @ Ao Anwd

=
» A0 LRIZ B, BAF EE, HSHAALE, ToT M, 32ME 2ET

« First Author: Sang-Hoon Shin, Corresponding Author: Myeong-Chul Park
*Sang-Hoon Shin (shshin@ikw.ac.kr), Dept. of Aero Mechanical Engineering, Kyungwoon University
**Myeong-Chul Park (africa@ikw.ac.kr), Dept. of Avionics Engineering, Kyungwoon University

* Received: 2021. 04. 01, Revised: 2021. 04. 27, Accepted: 2021. 04. 27.

Copyright © 2021 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



10  Journal of The Korea Society of Computer and Information

I. Introduction
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II. Background

1. Related works
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Fig. 1.
Control System using Wireless Sensor Box [2]
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III. Design

1. Digital twin based building control
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Table 1. Specification of implemented Drone

Part Item Specifications
Main MCU Arduino UNO
Control | Flight Controller F405-CTR
Temp. & Humidity DHT11
Sensor | Carbon Dioxide MQ2
Optical Flow Lidar 3901-L0OX
ESC ESC T-motor V45A 4in1
Motor T-motor P2208
Video Camera RunCam Robin

IV. Implementation

1. Implementation of exploration drone
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2. Operation procedure of exploration drone
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Table 2. Structure of waypoint information

Part Type Specifications
No Integer(16) The identifier of the location
Point Character(2) Sensor box or Not
Floor Character(2) Floor classification
XY, Z Float(32) * 3 | Relative position coordinates
Stairs Character(1) Stairs or Not
Altitude | Character(1) Altitude change or Not
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3. Experiment of drone operation
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V. Conclusions
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