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Infroduction & Motivation: Method & Approach: Task & Ovuicome:

The Traveler — Resilient Autonomy team (RA) at NASA The cross-platform game engine Unity® (Unity Technologies, San The task objective is to develop RTA graphical interfaces for
Armstrong Flight Research Center (AFRC) is developing a Francisco, California) is being utilized as the main tool for real-time evaluation of onboard sensors and algorithms,

hierarchical autonomous system framework called EVAA — developm‘g the graphical displays. further develop and clarify the specific display requirements,
as well as research best practices for human factors related to
graphical data displays.

Expandable Variable-Autonomy Architecture which is a K Ry
reference implementation of a Run-Time Assurance (RTA) A '
architecture, that is seen as a likely path to the certification of g

v : - G . E ¢ . e e, o
& % Bl A\ SN e T : P . 7/ ¢ - TR, £y = s > 2 PR A 4 . .
= \' B 4 1 A b W ':" % > £ P e ":.‘ - M o | : . & - e . a !' e S n - o . " y e oy oret N Ny . & 2 1 ) %
LS _' ! a A e . . N » > y, > voe - - (42 % - . IS - e o - . , T . 1 R
$NOLERN y " & e s > P y o A Ll S 2 3 ST ' F IS e x y BT -~ e : S i = s GRS MR T & 4 s h U A\
AN - - . I for - & . T A e o < . 2 ) \ - ) e by ¥} | 'y - - ey s ) SO X G e ” e “
R 5w ARy 7 e Can . : o e £ ATy | At ! - P Spe N : .
P g Yok -8 N ' N . 1 e P e oacead - : - S A S P 3 T S iy SR T : . ~ s Rty vb A P N < R "N -~ N
1N + - LR AT . Y ! "y > TR = | Sy o Gk Y RD. i 2. 7 e B N~ - ~. M ¢ A -~ e A R PN 2N ) A - " 5
) \ " ’:.. . Ve T . | o~ - W idt . : Vot +* 3 . e Ay - o 43 < ‘e P = ey . P 5 =g N \’!"‘ 2 » %
° SRR R0 X S AR S |- T e RS S TRHe 7. S8 RS g A e B o = N > e 8 - NE
\ . / -4 % o . : ) BW 2 ' A0 ; . . J s L3 s - " : 9
o R 8 et T = 3 el . A . N - 3 s [ 4 ’ o7 AR 3 - e . . 7 il A : R A A T : - - ° ) -
AT Ty RS * 2 S L A, g Y = e TV i T : . ; N . X 5 _ 4 o/ g . X . L 7 s N LN “ s o
[ e & XA IR X" Y Ve T e s 4 L T FYd 3 e . o g " > SRl Pt R ¥ o T s 4l > % e e 5 v 8 T E rra I n Ea r
g o Rl W L " P > W %y - b, 7 . - e o/ 8 - : ' =1 ] : ‘ J &y Y £ “en g L
P Pty ST “ A o R 2. . o s P e L e MR SR N Pt S .
p g k. 0 P Ros i - Bl £ Y g s . = ’. 7 riN-, !, - 3 s " S -y z 4 & ' o= - SN Rt AR -V;" ’\;.;?; o A« h X
& o G 3 t s . 2 2 " A - X TR - M - 5 { g o 7 - O ‘./’ - . ; -* . W - s B LW ".v sl B i
N RS, o ‘_‘ " 7 . A g ran . -ty - . e WS 2 L RIS g Al e o S TP S, P RN .
" Sesm " ! ) Vi TN : 3 . ™~ * > o \ 2 - . -y : ‘-‘ 7y 3 - ¥ S > WA ” -‘.‘ . ~
3 , ' . A b RS - " - F o R = X . P — L . X - A L%
R e :o o~ Y :.'". X % & \ 1l L/ v S . & o2 3 L2y - b 'y 4 . /' o 4 '3 ;é .... 7, P - . Y F’ ."‘ ) s A "‘.' . -‘,,',".'o:' G ' e
<. Lt i . . : J - Q : % : : N : { - P P ] P * = e S T S g
~ KIS . 5oy » £ A e g ,\( B b NG ) = 3 ot o g 17, o ‘4 "x i T ’,'ﬁ 2t & oA 4 ) 'f;‘3'~ { ':,-\» 5 R W 4, '.'-'1-': Al 3 B
- _ —pr 2 DT “N - i 10\ o N -\\ =i L. . i ."'. e . x 1 ; 2 ’ v oA P v P S AN ¥ : P

enable the Flight Test Crew to
successfully conduct and monitor Ahead
: the mission during Unmanned Right
v Aircraft Systems (UAS) flight tests.
o 2 If the mission course and execution
k would lead to a catastrophic event, NV
the guidance VMD of the safety 1140’ act
aF G T monitor (iGCAS or iACAS) with the
e N S e o highest consequence would appear in a two-dimensional

Finite State Machine is being implemented to display and screen indicating viable maneuver options available and
communicate flight data and simulate actions to create a visual aid diminishing at every frame, until the system takes over and
for the test conductor and discipline engineers to monitor the steers the aircraft to safety.

progress of the test was the main approach which was agreed

upon. The two-dimensional display is an initial demonstration of

User Centered Design (UCD) methods are adopted to focus on how telemetry data is acquired, handled, and integrated into

early and continuous user involvement in product design and jche real-tlm.e dlsplay, PavIng the way for an gnhanced display
human factors consideration. in a three-dimensional environment to follow in later stages.
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The objective of this study is to develop flight test displays
that will help the research team evaluate the IiGCAS
(improved Ground Collision Avoidance System) & iACAS
(improved Air Collision Avoidance System) algorithms in real-
time during flight tests.
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