Relay
Station

1106

e LT LT L L L e P L e T P T P L E e P LE e L LR

Relay
Station

Lo
: /— 1105
Operating space \—1101

ATMS 100
1100 — |

|| Processor

Storage
Device

108 |

| FSRD

102

FDEA Communication
- Interface 110

104 =
MPC

106 Fig. 1A

1/21



334

A 320

322

318

(=
332 —

7 )77

330

336

338

324

2/21

304

308

Fig. 1B



1207

1204
/ 1208

ATMS

1

6021

=)
G

Relay
Station

Civil Aviation Authority

Weather Stations

01zt

Fig. 2

1301 —

User submits a description of the agent intention

e.g. via internetlv

1302 —

ATMS: Calculation of initial trajectory

e.g. via internet‘

1303 ~.

User receives suggested trajectory

Flight
initialization

4

1304
.

(on-board sensors)

i-agent

L}

)

Communic. link
(GCS or
relay stations)

]
/=

Agent’s user
request

for plan
modification

or updates,

e.g. via internet

ATMS: Agent monitoring

(replanning if needed)

Cooperative j-agent | s 1908

(on-board sensors)

Non-cooperative obstacle

Fig. 3

3/21

e}/f 1307

A\ 1305




1101

1406

Airspace
restrictions

S 1405

Conflicting
area

1402

TP
1404

Initiates
its operation

1403

Fig. 4

4/21



v 1604 OPERATING SPACE
Wind J \/ 1604
—
o Poor weather
conditions
h=
Navigation
/) failure
1607 1603

et

Non-cooperative

obstacle restrictions

|
5

/

AN
% )

5/21

Operating space

S
1602

Enter the airspace



6/21



Fig. 10

Fig. 11

7/21



Fig. 12

Fig. 13

8/21



Fig. 14

3708

Fig. 15

9/21



Fig. 16

4401
4404 —— > ﬁ-
4402
4405 e
4403

4406 ? i

10/21

Fig. 16A



2109

2108 \
\ 2004

Fig. 17

Fig. 18

11/21



3803

3802

3906

3908

12/21

3907

3800

Fig. 19

3800

Fig. 20



3803

3800

Fig. 21

4501

4503 —> »+~

4504

4502

13/21

Fig. 21A



4607

4603

L

4602
Fig. 21B
4510
lf Fig. 21C 4500
2 4509 &
:J_C.)‘ dr )
2 AL
§ 4514
: /] g
8 d2 |nterfering
§ condition -
n
B

| J
/ Safety distance
< threshold

™

CPA = d3

4512 > Time .
4511

14/21



zone

Fig. 22

Fig. 22A

15/21



Fig. 23

Fig. 24

16/21



Fig. 25

17/21



271

\ 272

1101
/
™~
273
274
275
\
276

Fig. 26

Fig. 27

18/21



Fig. 28

Fig. 29

19/21



Fig. 30

Fig. 31

20/21



........................................................................................................................................................................

4205

Fig. 33

21/21



