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A Study on the Development of a Real-Time Drone
Operation System Using Augmented Reality
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{Abstract)

In this study, technology development was promoted to enable the convergence of
augmented reality technology and actual drone operation technology, and its feasibility
was confirmed through implementation and performance evaluation. In addition, it is
believed that the AR-based drone simulator can contribute to improving drone
operation capabilities by maximizing educational effectiveness and providing a realistic
training environment. Based on the results of this study, we expect to improve the
quality of vocational education related to drones and achieve high educational
effectiveness, and it is believed that we will be able to suggest various directions in
education using augmented reality.
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Fig. 1 AR Core Flow

Fig. 2 Running Unity3D AR Core
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Fig. 4 Conceptual diagram of coordinate system
recognition method
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Table 1. Arduino Uno board specifications

Category Specification
Micro Controller ATmega328
Operating Voltage 5V
Digital I/O pins 14

Flash Memory 32KB
SRAM 2KB
EEPROM 1KB

Clock Speed 16MJHz
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Fig. 5 Indoor drone positioning system concept
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Fig. 6 Arduino Uno Board
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Table 3. Picam specifications

Category Specification
CCD Size 1/4inch
Aperture (F) 2.8
Focal Length 3.21mm
An%fagn;%ew 69.8 degree
Sensor best resolution 1080p

Dimension 60mm X 11.5mm X 5mm
40 Pin General-purpose
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Fig. 7 Raspberry Pi Zero
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Table 2. Raspberry Pi specifications (Tf M@i ngqmrﬂi &
Category Specification ¥ g o E j_' i
SoC BCM2835 7 05 299 1/1j3; mn
ANCHOR 3 : N
Memory 512MB N : 4L4MHR] SH)
GPIO 40-pin GPIO header
Mini HDMI port xt xie
Connectivi Micro USB OTG port Unpopulated SHHEE 10om0ly
24 40-pin GPIO connector
CSI camera connector Fig. 9 UWB system overview
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Fig. 10 UWB sensor installation

Fig. 11 UWB location awareness diagram
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Table 4. Drone specifications

Category Specification
Size 191X191x55

Weight average 127g

Bettery 7.4V 1000mAh

Maximum flight time Within 7 minutes

Maximum control

distance 80m
Charging time Within 80 minutes
Communication method RF

Optical flow sensor
3-axis gyro sensor
3-axis acceleration sensor
Barometric pressure sensor
temperature Senser
Altitude sensor

Mounted sensor
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Fig. 16 Indoor location tracking test

Fig. 17 Constructing 3D virtual obstacles for testing

Fig. 15 Indoor location tracking program

Fig. 18 AR implementation using virtual drones
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Fig. 20 Implementation of AR obstacles for drone
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