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Early days of airmail (1918-1927)

— 40 airmen hired, 31 killed

— Airmail pilot life expectancy
four years

— Dean Smith
e Spatial Disorientation (AFM 11-217)

“SD is an incorrect perception of one’s linear and
angular position and motion relative to the plane of
the earth’s surface. ...SD is an erroneous percept
of any of the parameters displayed by aircraft
control and performance flight instruments.”
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 Mishaps: CFIT vs. Spatial Disorientation
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 Mishaps: CFIT vs. Spatial Disorientation
— 1996 T-43 Class A: CFIT, not SD

— 1997 A-10 Class A: CFIT & SD
— 1999 C-130 Class A: CFIT, not SD
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Visual Dominance

“Visual dominance exists when the pilot receives
through the eyes all the information used to
maintain correct orientation.” (AFMAN 11-217)

e Current instrumentation

— Orientation requires focal vision, attention, active
Interpretation, training and long-term memory
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Future instrumentation: Synthetic vision

— Orientation does not require focal vision, active
Interpretation, training and long-term memory; pre-
attentive

Concepts and Terminology

— Artificial vision, enhanced vision, synthetic vision




Enabling Technologies:
Precision Navigation

GPS approaches
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* AFRL notional

~ GLICE PATH
5 GLIDE PATH
I GLIDE PATH

JUNEAU, ALASKA

P_nJH Afsrka Alriines s I = .I Speelnl
L] Y Awtharisstien
JUNEAL TNTL JE Requicad KNP RNA'I." F’wy 26
ey | BT HOW AT [ Esai W JLINE A s W camal 1l Bl B
126.4 | 1339 13332 | 1187 121.9 CTAF | 8.7 wion [r e
wiav | s | Moo AL e | 2

RNV26 | 259" 1

|BARLD at or above 2200

arrcrall amby. 7. LD AT A

m it ‘-el IMEHES | Foe uwe by slami B

e 18
missED arcH Climb to 5000 via the RNP RNAV missed approach
track to FUNTR and hald. Cross SAZYL at or above 6807 and

=LK |
[ 21:

112!.ILrL

MAX HOLDING SPELLS
0 200 K1s 5009 and below
730 Krs &007° 14600

b
11 H 5 1]
e 1!

HFor Bwy 36 mins

fink

o e O P ) .
| MCA bn SEYRAR aas
i

L e

-

LEMMNN
RW2e

.\H CIRGLE

CHoaw™
vor 1B
wr—
ol spemd K13
VAV Angly

[ARCLANE 3AAF w0 KA |

SALMN

g i FUNTR
e

STRAIGHE T L AMDIR Bwe 26 CHRCLE 100 LAKND
RMP 0.15 KNP 0.2 | RNPO.3 e e e B e A
e 33T 019 Hoaw 437 i e |l 260" Ty (| A iCH
SRR Ty B S ] — L [ — S -
; :
: | | 23002 i
i [ ¥a | 4 —‘.— MA
0 ws| FRFO 4
FRTRIE] L i |
ARTEES " " - FoES TARDEREG T

ATY B RERYE



Head-Up Synthetic Vision

Enabling Technologies: Precision Navigation
— WAAS: £ 7.6m, IOC Feb 2003 (as of 8/00)
— LAAS: £ 1m, IOC Cat | Fall 2002, Cat Il 2005 (as of 3/00)
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Enabling Technologies

— Head-up or Helmet-Mounted Display
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— Avionics \

— Databases: Approach, Terrain (SRTM data to USGS
Oct 2002), Obstacle, Other
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e Current Synthetic Vision
efforts

— NASA SVS Program

 Rockwell-Collins
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 Current Synthetic Vision efforts
— AFRL, Rockwell-Collins, Flight Dynamics, Delft U.
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« Remaining challenges: Flight worthy products




