1/9

100
N 101
GROUND CONTROL UAV 110
STATION 130
CAPPARATUS T | ——2z—— | [ APPARATUS"
10 10

UNMANNED AERIAL SYSTEM (UAS)

DATA
AGGREGATION
SERVER 140

FIG. TA

|
= E
=



2/9

190

190

AT 190

FIG. IB



3/9

Z

220

T
S
N~
—

N

i190
=70

[ ]
(=)
o
(]

4

U

.




300 4/9

\

302] DETERMINING CANDIDATE SLzs

WITHIN AN ESTIMATED
CURRENT RANGE OF THE UAV
FROM A CURRENT POSITION

Y

304]  GENERATING TRAJECTORIES FOR
b LANDING THE UAV IN
RESPECTIVE ONES OF THE
CANDIDATE SLZs BASED ON
ENVIRONMENTAL AND OPERATIONAL
FACTORS THAT AFFECT FLIGHT OF
THE UAV FROM THE CURRENT
POSITION TO RESPECTIVE ONES OF
THE CANDIDATE SLZs

Y

306/  GENERATING OR RECEIVING A RISK
" MAP INCLUDING RISK ZONES WITH

RESPECTIVE RISK CATEGORIES HAVING

RESPECTIVE RISK WEIGHTING FACTORS

i
38| CALCULATING RISK VALUES THAT

QUANTIFY THIRD-PARTY RISK
ASSOCIATED WITH OPERATION
OF THE UAV ALONG RESPECTIVE
ONES OF THE TRAJECTORIES TO
THE RESPECTIVE ONES OF THE
CANDIDATE SLZs

i
318 CALCULATING A FLIGHT

TERMINATION RISK VALUE THAT
B v
114
IMMEDIATELY LANDING THE | T
UAV AT THE CURRENT POSITION opEAT T UL ONE THE
* SR S
31 :
N ':,?‘{ﬂf‘{‘{,’ﬁ,&é‘f&"‘ﬁ,“fﬁ?ﬁ OR IMMEDIATELY LAND THE UAV
AT THE CURRENT POSITION
VALUES WITH THE FLIGHT
TERMINATION RISK VALUE
| STOP

FI6. 3A




308A

308B) " CaLCULATING A RISk VALUE FOR

5/9

308

308A1

SEPARATING THE TRAJECTORY INTO
SEGMENTS AT POINTS OF INTERSECTION
WITH ONE OR MORE OF THE RISK ZONES

DETERMINING A RATIO OF A NUMBER
OF DISCRETE POINTS ON THE TRAJECTORY
LOCATED INSIDE THE RISK ZONE TO THE
TOTAL NUMBER OF THE DISCRETE POINTS

OF THE TRAJECTORY

Y

THE CANDIDATE SLZ FROM THE
SEGMENTS AND RISK WEIGHTING
FACTORS FOR THE ONE OR MORE

OF THE RISK ZONES

FIG. 2B

308A2 Y

CALCULATING THE PRODUCT OF THE RATIO
AND THE CERTAIN DISTANCE AND THEREBY
AN INTERSE(TIOI%(I].'EDEGTH OF THE RISK

30881

CALCULATING RISK-ZONE RISK VALUES FOR
RESPECTIVE ONES OF THE ONE OR MORE
RISK ZONES, A RISK-ZONE RISK VALUE
BEING THE PRODUCT OF THE INTERSECTION
LENGTH OF THE RISK ZONE AND A RISK
WEIGHTING FACTOR OF A RISK CATEGORY
OF THE RISK ZONE

30882

SUMMING THE RISK-ZONE RISK VALUES TO
CALCULATE THE RISK VALUE FOR THE
CANDIDATES SLZ




316

320

6/9

GENERATING OR RECEIVING AN UPDATED
RISK MAP INCLUDING THE RISK ZONES
WITH RESPECTIVE UPDATED RISK CATEGORIES
HAVING RESPE(TIVEF}\J(PT%AIgD RISK WEIGHTING

Y

318
N

CALCULATING AN UPDATED LOWEST OF THE
RISK VALUES AND AN UPDATED FLIGHT
TERMINATION RISK VALUE

Y

INTERRUPTING THE SEQUENCE TO

" IMMEDIATELY LAND THE UAV AT THE UPDATED

CURRENT POSTION WHEN THE UPDATED
LOWEST OF THE RISK VALUES IS GREATER
THAN THE UPDATED FLIGHT TERMINATION

RISK VALUE

FIG. 3C

32 DETERMINING UPDATED CANDIDATE SLs
WITHIN AN UPDATED ESTIMATED
CURRENT RANGE OF THE UAV
FROM THE UPDATED CURRENT POSITION

Y

GENERATING UPDATED TRAJECTORIES
FOR LANDING THE UAV IN
RESPECTIVE ONES OF THE
UPDATED CANDIDATE SLZs

Y

34
N

32{ CALCULATING UPDATED RISK VALUES
AND AN UPDATED FLIGHT TERMINATION
RISK VALUE, A LOWEST OF THE UPDATED
RISK VALUES ASSOCIATED WITH AN
UPDATED TRAJECTORY FROM THE
UPDATED CURRENT POSITION TO A
SELECTED ONE OF THE UPDATED
CANDIDATE SLZs

Y

PERFORMING A COMPARISON
OF THE LOWEST OF THE UPDATED
RISK VALUES WITH THE UPDATED
FLIGHT TERMINATION RISK VALUE

Y
BASED ON THE COMPARISON,
EXECUTING AN UPDATED
SEQUENCE TO OPERATE THE UAV
ALONG THE UPDATED TRAJECTORY
T0 THE SELECTED ONE OF THE
UPDATED CANDIDATE SLZs, OR
IMMEDIATELY LAND THE UAV
AT THE UPDATED CURRENT POSITION

FIG. 3D

328
N

330
4




7/9

400
~401
@AV IN FLIGHT; CONTINGENCY DETE(TEID

Y ~402

(PUBLISH CONTINGENCY)

(DOWN)

\
\{ HOLD
POSITION

414 416 v 418 Y 420

CONTINUE
aL IMISSIONI (MaNUALMODE) ( FT )

FIG. 4A




8/9

400 )
" DATABASES |
SLIs |
oS,
[C2 DOWN; | 1 ARSPAGE’ !
FULL AUTO] ] L |
AV 4 P 434 g :
E)ISPLAY (Rl(s]K,S T%AJEIBTUSMESJ L ’@RISK WP :
& FACTORS, OPTIONS  |i | |
[SLZ RISK 1 WITHRISK
> FT RISK] 136 Y {1 IWEIGHTING!
1| FACTORS !
[SLZ RISK < FT RISK] e
PROCEED TO SLZ
ARRIVED AT SLZ
[ ] M1 y ;
(UPDATE RISk DATA}-—-
[SLZ RISK > FT RISK]
B~ | 446 [ARRIEDATSLZ] | _yq8p
LAND / | (LAND AT SLZ) LAND /
lTERMINATEI TERMINATE




500
\‘

508,

COMMUNICATIONS
INTERFACE(S)

9/9

510~

DISPLAY

A
502

512~

PROCESSING

CIRCUITRY

USER INPUT
INTERFACE

A

506~y 504~
|

COMPUTER-READABLE
PROGRAM CODE

MEMORY

FIG. 5




