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Abstract High—resolution images taken by drones are being used for a variety of information, including
monitoring. The management of agricultural facilities still uses mostly human survey methods.
Surveying agricultural facilities, surveying the appearance of agricultural facilities, and the sleeping
environment have legal and environmental constraints that are inaccessible to humans. In addition, in
an area where information such as 3D maps and satellite maps are outdated or not provided, human
investigation is inevitable, and a lot of time and money are invested. The purpose of this research is
to design and develop drone system for field support incorporating AR smart glasses technology for the
maintenance and management of agricultural facilities to improve the difficulties of using existing
drones. In addition, We will also suggest ways to secure the safety of personal information in order to
solve the damages caused by the exposure of personal information that may occur through video

shooting.
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Table 1. Public Use Cases of Drones[6—11].

Field Contents
Disaster e Forest fire surveillance
safet ¢ Fire rescue
y e Missing Person Search
Check crop information
Growth status
Agriculture Pesticide Spraying

Direct payment check
Land survey

Meteorological observation
Pine Pest Damage

Animal population count
Environmental investigation

Environment

Shoreline survey

Red tide monitoring
Liver Cancer Survey
Marine Garbage Tracking

Ocean

Power Equipment Diagnosis
Distribution Facility Inspection
Gas leak inspection

Facility safety check

Facility Management
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Fig. 2. Personal vehicle information using drone image
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Table 2. Specifications of drones for agricultural facility

management

Item Specifications
Drone Type Multi—copter/VTOL/Fixed—wing
Fight Time Over 30 min
Weight Max 12Kg

(Without Payload)

Tx/Rx com.

Over 4 Km
Range
Image Data
Speed rate Over HD(2Mbps)

Drone Speed Over 40 Km/hour

Distance

N . 4K
(CE regulation) m
Communication < Bms
latency
R -

econnection Fast
speed
High—velocity Strong
tolerance
Frequency 5.8GHZ
Cost Medium

Lider Sensor 360 Degree, 1M point data

Image Sensor Multi—spectral

Radar Sensor Synthetic Aperture Radar

Battery Hybrid Electric Drone
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Fig. 3. Design of H / W and Optical System of
Transmissive Binocular AR Smart Glasses
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Table 3. Characteristics of AR Smart Glasses for
Agricultural Facility Management

Item Characteristic
Hardware «  Android
platform
Imaging device ¢ Image processing Hardware

Transmissive AR
Smart Glasses ¢ Optical system based on plastic material
Optical System

Structural ¢ Stable form that integrates components
design such as battery and cable
Fit ¢ Ergonomic Design Design

¢ Real—time e—learning training of drone
operation and safety accidents that can
occur during operation, virtual training
contents and AR contents that can be
applied on site

¢ Real time data processing, Security of Snip
packets

e Thread Pool (Load Reduction) due to Multi
Connection

AR content

server

System ¢ Fault—Tolerance, Recovert,
Performance ¢ DRS(Disaster Recovery System)

Brone Typa

Table 4. Secure drone image capture personal information

division Contents

Encryption management of video bio information

.
Privacy encryption X
Y P with drones

Secure personal information stability by
presenting standards through clear legal and
institutionalization

Improvement of
law and system
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Fig. 5. Secure of personal information with Gaussian
filters
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Table 5. Application of Agricultural Infrastructure
Research Items

division

Utilization contents

Investigation -
Design

It is used for route selection such as water
channel, and drainage channel

Calculation of project cost reflecting binary
neck segmentation

Reservoir content

Use as a content surveyor of the
completed reservoir and accurate
completion inspection data

measurement . e .
e Securing and utilizing reservoir floor space
information for future dredging
. ¢ Private use and use management in areas
Private-use e .
where people have difficulty accessing
management

Use of objective evidence

Maintenance of
masonry
boundary stones

Objective basis for calculation of boundary
stone volume

Accumulation of data and grasp of trends
by drawing the boundary stone relaxation
area
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