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This research constructs a decentralized UTM, as opposed to the air traffic
control and reservation systems (UTMs) for unmanned aerial vehicles, which are generally created in
a centralized manner. A system for making flight reservations using Blockchain technology was
constructed and proposed. In conjunction with this, a system to recalculate and dynamically rebook
missed routes was also constructed. In addition, we proposed a broadcast-type telemetry sharing
system using LoRa as a mechanism for dynamic monitoring for air traffic control and constructed a
collision avoidance algorithm based on the assumption that the system works. As a result, we were
able to build a system that can process 1000 transactions in 1 second as far as reservations are
concerned.
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Figure 1. Our proposal for the design and use case of server-less distributed UTM
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Figure 2. System architecture.
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Figure 3. Blockchain data structure. encoded data.
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Figure 5. Rejection rate of the evaluation of

the reservation system.

Figurel
2
Figure 4.
2018 Blockchain
10
Rust 1
Figure 5, 6
10

ICUAS2018 1CUAS2021

Figure

HF-16 users

Prop-4 users == Prop-8 users —@=—Prop-16 users

1666
THROUGHPUT (TRANS. PER SEC.)

000 1250

2500

5000

6. Comparison between

Hypeprledger and our original blockchain

implementation
3
Figure
Figure 3. Blockchain
OcTree
API Hyperledger
2020 Raspberry Pi
1000
OcTree 3D
3
Collision Avoidance
UM



Yaguchi Yuichi Tamagawa Kyota 25

A waypoint navigation method with collision avoidance using an artificial potential method on 2020
random priority

Artificial Life and Robotics 278 285

DOl
10.1007/s10015-020-00583-w

4 0 3

Yuichi Yaguchi

A Design of Server-less Distributed UTM System

1C1US2019

2019

Kyota Tamagawa, Yuichi Yaguchi

Waypoint Correction Method for Collision Avoidance with Artificial Potential Method on Random Priority

1SAROB2018

2019

Waypoint ,

2018




Yuichi Yaguchi

Flight Plan Management System for Unmanned Aircraft Vehicles Using Blockchain

1CUAS2021
2021
1
2020
NTS 290




