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S Y N T H ET I C  V IS I O N  I N FO R M AT I O N  S YS T EM  ( S V I S )

Control led Flig ht Into Ter rain (CFIT) has been identi f ied

as the cause for more than half of all com mercia l

av iation fata l ities over the past two decades. The most

com mon contr i bu ti ng factor to CFIT accidents is a lack

of situational aw a r eness in cond itions of reduced

v i s i bi l ity. Conventional flig ht ma nagement system

( F MS) displays require pi lots to ass i m i late la rge

a mou nts of textual data to proper ly interpret the

cu r r ent and antici pated aircraft situation. To hel p

r educe the nu m ber of accidents asso ciated with CFIT,

Ro ck well Col l i ns is lead i ng a NASA prog ram focused on

i n cr eas i ng cr ew situational aw a r eness th roug h

ad v a n ced sy nthe tic vision tech nolog y. The eff ort is

f o cused on prov id i ng flig ht cr ews with be tter vertica l

i n f or mation and more intu iti ve guida n ce cues and

ter rain displays than is poss i ble with cu r r ent nav igation

d i splays or grou nd prox i m ity warn i ng systems.

As a pa rt of NASA’s La ng ley Resea rch Center Av iation

S afe ty Prog ra m, the SVIS prog ram br i ngs toge ther the

r esou rces of several wor ld - class orga n izations,

i n cl ud i ng Ro ck well Col l i ns, Delft Un i ver s ity of

Tech nology (Ne ther la nds), Jeppesen Sander son, 

E m bry- Ridd le Aeronau tical Un i ver s ity, Amer ican Airlines

a nd Bo ei ng. The tea m’s goal is to develop a sy nthe tic

v i s ion system sol u tion that do es not require en ha n ced

v i s ion sensor s. The resu lti ng Synthe tic Vi s ion

I n f or mation System (SVIS) will help flig ht cr ews avoid

C F IT by ma k i ng them conti nuous ly aware of ter rain at

all ti mes, without an incr ease in pi lot wor k load. It will

a l so help reduce the nu m ber of loss of control (LO C )

accidents and will en ha n ce airport su rface guida n ce

by identi f y i ng an aircraf t ’s lo cation on the airport, the

ass ig ned rou te and clea ra n ces and the lo cation of

other aircraf t. 

Display of pathway and terrain provides instant situational awareness.
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The SVIS incorporates th r ee ty pes of displays to hel p

i n cr ease pi lot situational aw a r eness. The head - up

d i splay incl udes ter rain cues and hel ps keep the cr ew

aware of the situation ou ts ide of the aircraf t. The

pr i ma ry flig ht display (PFD) integ rates all tactica l

i n f or mation incl ud i ng flig ht path, pathw ay and ter ra i n

to aug ment the cr ew’s deci s ion- ma k i ng capabi l ity. The

mu lti f u n ction display (MFD) prov ides key strateg ic

i n f or mation, improv i ng cr ew aw a r eness of ter ra i n,

obstacles, traff ic and weather.

On the PF D, a tu n nel repr esents the des i r ed flig ht path

a nd tra jectory. A nu m ber of spatial aw a r eness aids

have been integ rated, incl ud i ng a sem i - tra nspa r ent

w i ndow that shows a cross-section of the tu n nel and

the pr ed icted pos ition five seconds ahead of the

cu r r ent pos ition. 

A 3-D map pr esented on the MFD graph ica l ly depicts the

f l ig ht plan and pr ed icted vertical tra jectory of the

a i rcraft in the context of su r rou nd i ng ter rain and

pr esents nav igation data in an easy- to - u nder sta nd

f or mat. The map featu r es dig ita l ly render ed ter rain from

an on- boa rd dig ital elev ation mo del database and is

sy n ch ron ized to the aircraf t ’s pos ition us i ng GPS. Close

coupl i ng with the FMS allows rou te pla n n i ng with

ter rain clea ra n ce protection. 

The 3-D map also has an ad justable or ientation that

a l lows the pi lot to custom ize the des i r ed view i ng ang le.

In add ition to the trad itional map controls of ra nge and

map center, ang le- of -v iew controls allow rotation of the

map arou nd two axes. The lateral view i ng ang le of the 

3-D map can be ad justed to any value ra ng i ng from

0° to 360°. The vertical view i ng ang le is ad justable

i ndependent ly from the lateral view i ng ang le and ca n

be varied from 0° to 90°. The 3-D map also prov ides

pr ed icted flig ht path views that are refer en ced from the

g rou nd, from direct ly above map center or refer en ced

from an inter med iate poi nt in be tween. 

H U MA N- C E NT E R E D  D E S IGN

Primary Flight Display provides 

visualization of flight hazards.

Multifunction Display integrates

route and terrain information in 3-D.
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Operational demonstrations of the SVIS are bei ng

conducted to validate nav igation, ter rain and pathw ay

d i splay con cepts. The displays bei ng used in the flig ht

tests incl ude av ion ics- qua l ity liqu id crystal flig ht

d i splays and the Ro ck well Col l i ns Flig ht Dy na m ics

Head - up Gu ida n ce System (HGS). NASA La ng ley ’s Flig ht

S ystem Integ ration Laboratory is bei ng used for

i nteg ration and pr ef l ig ht validation of key ha rd w a r e

a nd sof tware systems. Flig ht tests will use NASA’s

Bo ei ng 757- 200 Airborne Resea rch Integ rated

E x per i ments System (ARIES) fly i ng laboratory, used to

conduct resea rch for incr eas i ng aircraft safe ty,

operati ng eff icien cy and compati bi l ity with future air

traff ic control systems. Ev a l uations are schedu led for

late 2000 at Da l las- Ft. Worth (DFW) and Eag le Cou nty

Reg ional Airport (EGE) in Colorado.

E N H A N CE D  O P E R AT I O N S

S V I S P ROTOT Y PE  T E S T ING

The improvement in situational aw a r eness resu lti ng

from sy nthe tic vision will pro duce sig n i f ica nt

en ha n cements in airline operations, incl ud i ng

i n cr eased safe ty, simpl i f ied pla n n i ng and reduced

pi lot wor k load in all phases of flig ht. It will also hel p

operators reduce costs by decr eas i ng the nu m ber

of flig hts ca n cel led, delayed or rerou ted due to ad ver se

weather cond itions. With the add ition of cu rved path

g u ida n ce for arrivals, depa rtu r es and missed approach

g u ida n ce, the SVIS will improve bad - weather operations

a nd enable lower ta keoff and arrival minimu ms. 



I mproved Situational Aw a r eness • Ter rain and obstacle (ma n made and natu ral) aw a r eness

• A i rcraft energy aw a r eness and approach path stabi l ity

• Pos ition and traff ic aw a r eness in the air and on the grou nd

• Weather aw a r eness incl ud i ng rea l - ti me weather reporti ng

• Special Use Airspace status ind ications

I mproved Rea l -Ti me Gu ida n ce • Con f l ict resol u tion guida n ce for ter rain con f l icts, traff ic and 

obstacles (on the grou nd and in the air)

• Vertical guida n ce for approaches at all airf ields

• Rea l - ti me su rface guida n ce capabi l ity

I mproved Pr ed icti ve Alerti ng • Pr ed icti ve alerti ng of la nd i ng short

• Pr ed icti ve aircraft energy decay alerti ng

I mproved Crew Deci s ion Ma k i ng • I mproved go - a rou nd deci s ion ma k i ng

• E mergen cy pro cedu r es support

I mproved Flig ht Pla n n i ng • Operational adaptabi l ity due to weather

( Pr e- f l ig ht and in- f l ig ht ) • A i rport and approach fa m i l ia r ization tool s

• Ter rain prox i m ity check for all FMS pla n ned rou tes

• E lectron ic cha rts incorporati ng ter rain and obstacle data

Rehea r sal Capabi l ity • For use with complex / u n fa m i l iar pro cedu r es

• Used du r i ng low wor k load ti mes, such as pr ef l ig ht and  en rou te

E n ha n ced Operational Eff icien cy • Lower ta keoff and approach minimu ms

• A pproach path flex i bi l ity (cu rved, seg mented, etc. )

• I mproved missed approach guida n ce
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