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Five Styles of Responding to Conflict
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DIRECTING COOPERATING

Focus on own agenda: High Focus on own agenda: High
Focus on relationship: Low Focus on relationship: High
I win/you lose. I win/you win.

“My preference is.... And please tell
me yours.... If we each explain what
we want, and keep talking, we can find
a way for both of us. ”

“We’re doing it my way...”
“Let’s just get the job done.
(We'll worry about the

relationship later...)” .

Low focus ¢ GOMPROMISING High focus on
- Focus on own agenda: Medium o
ﬂellillllsmll Focus on relationship: Medium Ilelalionsllill

| win some/you win some.
“I'll meet you halfway...”
‘Let's make a deal...”

o

AVOIDING

Focus on own agenda: Low
Focus on relationship: Low
I losel you lose.

HARMONIZING

Focus on own agenda: Low
Focus on relationship: High
| loselyou win.

“Forget about it...."
"Conflict? What conflict?"
"Can we talk about this some other time?”

“Sure, I'm flexible ...”
“Whatever you want is fine with

me..”

v

Low Focus on Agenda
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Airspace Conflict Management Model
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Ground Conflict Management Model
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Comparison between ICAO,ISO,EU and FAA UTM Function definition
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anvalwassan, kleine aperators mat bescheiden

business case.

Staat kiest sfwechtende ral:

*

Stapt beperkt 2ich tot de bij haar belegds taken
en verantwoordelij kheden
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U1-Foundation Services U2-Initial Services U3-Advanced Services
Ul-1 U1-2 U1-3 Ul-4 U2-1 U2-2 U2-3 U2-4 U2-5 U2-6 U2-7 U2-8 U2-9 U2-10 U2-11 U2-12 U2-13 U2-14 U2-15 U2-16 U2-17 U2-18 U2-19 U2-20 U2-21 U2-22 U2-23 U2-24 U3-1 U3-2 Us-3
K Tracking and | Operation Plan i Drone Procedural i i i i Navigation | Communication GeoSpatial Electromagnetic| Navigation | Communication | i | collaborative | Dynamic
Registration Network Geo-Awareness Registration GEO'FE_”CE Emergency UAS _tht“ Weather Position  |Preparation/Opt| Confo'm_"ce Traffie Aeronautical | Interface with Suneillance Opmm"_m" R‘S“"a‘ys‘s Accident/Incide Infrastructure Interface | Digital Logbook |Legal Recording| Information Population Interference Coverage Coverage Citizen Report | Tactical c?"fm Interface with Capacity
- - - \demmcaﬂor\' ~| Assistance | Provision - " | Reporting <|  imization |+ Monitoring Information A nfo. gl = ae = Data Exchangi Processing | Assistance | ntReport Vonitoring =|  Monitoring = = = Senvice (= Density Map_ nformatior = = e Service = Resolution = AT [<| Managemer=
PL Poland 4 3 4 4
il Itary 4 7 4 4 4 4 4 4 4 3 4 2 3 3
HR Croatia 4 3 4 3 2 3 2 2 4 2 2 2 2 2
MT Malta 4 4 2 2 4 2 4 4 2 4 2 3 4 2 3 3
FR France 4 4 3 2 4 4 4 4 4 4 4 4 4 4 2 2 2 3 4 2 2 2 2 3 2 2 3
IE Ireland 3 3 4 4 4 4 4 4 3 2 3 3 2 2 1] 3 2 2 1] 3 2 2 3 2 4 3 2 2
BE Belgium 3 4 3 2 3 3 3 3 3 3 3 3 2 2 2 2 2 3 2 2 2 2 3 3 3
SE Sweden 3 4 2 2 3 2 3 2 2 2 4 3 2 2 3 2 2 2 2 4 4 2 2 2 2 4 2
DE Germany 3 3 3 3 3 3 3 3 3 3 3 2 2 3 3 3
FI Finand 3 3 3 2 3 2 2 2 2 3 2 3 2 2 2 2 2 2 2 2 2 2 2 3 3 3
ES Spain 3 3 2 3 3 3 3_ 3 3 3 3 3 3 3 2 2 3 2
CZ | Czech Republic 3 4 4 3 3 3 3 3 2 3 3 3 2 2 3 2 2 2 2 2 3 3 3 3
NO Norway 4 2 4 2 2 2 4 2 2 2 2 2 2 2 4 2 2 2 2 2 2 2 2 2 2 4 2 2
NL Nethernlands 4 4 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
DK Denmark 3 3 4 4 2 2 3 2 4 2 2 2 3 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 3 2
CH Switzerland 4 4 1 2 1 1] 3 3 1 1 1 1] 3 1 1 1] 3 3 1] 1 3 1] 1 1 1]
HU Hungary 2 2 2 2 2 2 2 2_ 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 7 2 2
AM Armenia 3 3 3 3 3 3 4 3 3 3 3 3 3 3 3 3 3
GE Georgia 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
LT Lithuania 3 3 4 2 3 3 3 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3
si Slovenia 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
RS Serbia 2 2 3 2 2 2 2 2 3 2 2 2 2 2 2 2
AT Austria 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
LV Latvia 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
EE Estonia 1 2 3 3 2 2 2 2 2 2 2 2 2 2 2 2 4 2 2 2 2 2 2 2 2 2 2 2 2 2
U Luxembourg H 3 3 1] 2 2 2 2 2 2 2 1 1 1] 1 1 1] 1] 2 1] 1] 1 1] 1] 2 2 2
SK Slovakia 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
UA Ukraine 2 2 2 2 2 2 2 2 4 2 2 2 2 2 2 2 2 2 2 3 4 4 4 2
IS Israel 3 2 3 2 4 2 2 2 2 2 2 2 2 2 2 2 2 2
GR Greece 1 1 1] 4 1 2 4 1 1 2 1 1] 1 1 1 1] 2 1 1]
PT Portugal 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 4 4 2 2
BG Bulgaria
e Cyprus
RO Romania
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Small UAS Detect and Avoid Requirements Necessary for Limited
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Table 7: Example surveillance sensors for a DAA capability.

Non-cooperative

Cooperative

Airborne Radar
Ground-based Radar
Acoustics

Sonar

Electro-optical

Infrared

Laser Systems / LIDAR
Motion Detection / Cameras

Sensors

Mode A/C/S Transponder

ADS-B In

Vehicle-to-Vehicle Communication
(e.g. DSRC, C-V2X)
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R D= DI —)LEH: Responsibility-

Sensitive Safety

« IRIVARR] & BURRIR A = W= L. 1TENICH T DU R T DE
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:/f

To formalize RSS |, we formalize bottom up the term of “responsibility” or “Blame" - a formal description
of any (autonomous) agent safety liability.

Fully visible multi-lane/agent road Occlusions (urban road )
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Sensors

F

Projectiles Collision UAVs

Acoustic/ultrasonic sensors RF sensaors EQ/IR sensors LiDAR

Jamming Spoofing High-power EM Nets Eagles

Nonphysical mitigators Physical mitigators

5,
7

b l?;

Ground static Ground mobile Human-packable Low-altitude High-altitude
platform platform platform platform platform

FIGURE 7. Sensors and mitigators. Note that radar, RF sensor, jamming, spoofing, and high-power EM employ antennas and their functions
can be implemented with the same hardware; therefore, their appearances are similar to one another. The platforms show sensing and
mitigation systems equipped in ground static platforms, ground mobile platforms, human-packable platforms, LAP, and HAP.
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ISO TC20/SC16 Unmanned Aircraft Systems

Structure Liaisons Meetings

Reference T Title Type
ISO/TC 20/SC 16/AG 5 ()  Detect And Avoid (DAA) Working group
ISO/TC 20/SC 16/CAG ()  Chair's Advisory Group Working group

ISO/TC 20/SC 18/JWG 7 (D Joint ISO/TC 20/SC 16 - ISQO/TC 43/SC 1 WG: Noise measurements for UAS (Unmanned Aircraft systems) Working group
ISO/TC 20/SC16/WG 1 (i)  General Working group
ISO/TC 20/SC 16/WG 2 (i) Product manufacturing and maintenance

Organizations in liaison (Category A and B)

ISO/TC 20/SC 16/WG 3 (i) Operations and procedures

Acronym T Title Category
ISO/TC 20/SC 16/WG 4 (D UAS Traffic Management ACI Airport Council International A

ASD-5TAN AeroSpace and Defence Industries Association of Europe - Standardization A
ISO/TC 20/SC16/WG 5 (i)  Testing and evaluation

EASA European Union Aviation Safety Agency B
|SO,’TC QOfSC 161'IIWG 6 @ UAS SUbSyS[emS EUROCAE The European Organization for Civil Aviation Equipment A
|SO,’TC QOfSC 16IWG 8 @ Counter UAS IEEE Institute of Electrical and Electronics Engineers, Inc A

0OGC Open Geospatial Consortium, Inc. A

SAE SAE International A

Organizations in liaison (Category C)
C liaisons participate at the level of a Working Group

Acronym T Title Category
ASTM ASTM International C

GUTMA Global UTM Association C



T4 7R "ELTDimE

UASD BEMLIZ (X W E D E
= % & [ZCloud Robotics

4

7



I3 D Cloud - FAA Cloud Service

|9 UWR Sarwided
Pubdet S50y SEMveled

RID Diagdery Serviced
[ RID Transmisshon Senvioes

FIMSZ RO & L7VLLICH T 5 —EX %2 R4 USSZ@ L TEE



=S

« UAS/UAM®DIER (Z

+ EBICUAS/UAM % &
ORT 47 ADRFEMICTESL Z & &R 5,
« UASOpEfRORy h2EBEAT A ETOLE - BILDEBEEAXEKLE
Lt%x%AtL&iWf%7mef4ﬁzjﬁﬁm%%ﬁﬁ?é

- LD L.

I:

7

SERICIED 35

5B CE

X9 DinFRROEMEEZE L7,
192 AT LEFRDZEIE. 7771

(SRR L EADHT, T

I RT LDE ?%%uﬁmﬁéméfﬁ%t%zbﬂ%

BRI AV AT LZHERTH-0
FIZENDMETH 5 —ISO TC20/SCI6TEHEIL TWLV 5,

1. $FI2. EENGZE T



	スライド 1: UAS/UAM運行に関する 紛争解決の全体構想
	スライド 2: 紛争解決 (Conflict Management)
	スライド 3: UASのステークホルダーと運用
	スライド 4: どのように安全・安心なUASエコシステムを構築しますか？
	スライド 5: 運用上の安全/セキュアではない状況への配慮→全て紛争
	スライド 6: 各国の準備状況
	スライド 7: Airspace Conflict Management Model
	スライド 8: Ground Conflict Management Model
	スライド 9: UTMの機能とは？
	スライド 10: UTMの紛争解決モデル (NASA資料)
	スライド 11: [運用] 運航管理の標準機能 – ISO 23629-5
	スライド 12: Comparison between ICAO,ISO,EU and FAA UTM Function definition
	スライド 13: 各国のUTM検討のモチベーションの比較
	スライド 14: UTM設計モデルの思想の違い
	スライド 15
	スライド 16
	スライド 17: U-Space実装の状況 (October 2022)
	スライド 18: Detect and Avoid (ICAO)
	スライド 19: Target of Conflict Management
	スライド 20: DAA Category
	スライド 21: DAA Structure
	スライド 22: タイムラインにおける紛争解決の責任の所在
	スライド 23: DAAシステムからの情報は何が出るべきか？
	スライド 24: 最初のポイント: SP/RWCをどう扱うか？
	スライド 25: 協調と通信の問題
	スライド 26: 解決のためのルール導出: Responsibility-Sensitive Safety
	スライド 27: 自動車におけるRSSとUASにおけるRSSの違い（検討中）
	スライド 28: UASにおけるRSS解析の初期検討の課題
	スライド 29: Counter UAS（CUAS)の必要性と弱点
	スライド 30
	スライド 31: CUASユースケース
	スライド 32: CUASの機能構造
	スライド 33: ED-286に記述される5つのCUASコンポーネント
	スライド 34: CUAS構築時にあるリスクの定義
	スライド 35: CUAS導入のためのサプライチェーン
	スライド 36: なぜISOか？→標準化の在り方
	スライド 37: ISO TC20/SC16 Unmanned Aircraft Systems
	スライド 38: “クラウドロボティクス ”としての紛争解決
	スライド 39: 現在のCloudの例: FAA Cloud Service
	スライド 40: まとめ

