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PURPOSE AND SCOPE: 

This document sets forth design and operational recommendations concerning 
the human factors issues and criteria for airborne collision and avoidance 
systems. The visual and aural characteristics are covered for the display of 
traffic information as well as the escape maneuver display on conventional 
and electronic flight decks. 
integration considerations are also presented. 

System utilization philosophy and flight deck 
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2.2 Proposed App l icab le  Documents: 

ARP1782 - Color and L i g h t  I n t e n s i t y  Measurements for D i r e c t  View CRT 
ARP4032 - Human I n t e g r a t i o n  for  Color C r i t e r i a  and Standards 
ARP4102/4 - F l i g h t  Deck A l e r t i n g  Systems 
ARP4102/10 - Col 1 i s i o n  Avoidance System 

3. DEFIN IT IONS:  

This s e c t i o n  conta ins d e f i n i t i o n s  o f  t e r m s  used i n  t h i s  document. 

Advisory System - A system t h a t  suppl ies the  c rew w i t h  i n f o r m a t i o n  and 
guidance t h a t  they can follow o n l y  i f  they have o ther  reasons t h a t  r e i n f o r c e  
such i n f o r m a t i o n  and guidance. 

A l e r t  - I n d i c a t o r  ( v i s u a l ,  a u d i t o r y  or t a c t i l e )  which prov ides i n f o r m a t i o n  t o  
the  c r e w  i n  a t imely manner about a non-normal s i t u a t i o n .  

Bear ing - The angle, i n  the  h o r i z o n t a l  p lane, between the l o n g i t u d i n a l  a x i s  
o f  the  own a i r c r a f t  and the  r e l a t i v e  l o c a t i o n  o f  an i n t r u d e r  a i r c r a f t  
measured i n  the  c lockwise d i r e c t i o n  when viewed f rom above. 

CAS - C o l l i s i o n  Avoidance System. 

Caut ion A l e r t  - Abnormal opera t iona l  or a i r c r a f t  sys tem c o n d i t i o n  t h a t  
requ i res  immediate crew awareness and subsequent c o r r e c t i v e  or compensatory 
crew a c t i o n .  

C o r r e c t i v e  A l e r t  - A l e r t  which requ i res  a p o s i t i v e  c o r r e c t i v e  a c t i o n  t o  
reso lve  a c o n f l i c t  s i t u a t i o n .  

CPA - C l o s e s t  p o i n t  o f  approach o f  two a i r c r a f t  i n  c o n f l i c t .  

Escape Maneuver - A computed maneuver t o  prevent  a p o t e n t i a l  c o l l i s i o n .  
can be any s i n g l e  or combination o f  maneuvers which reso lve  a c o n f l i c t .  

Execut ive System - A system t h a t  suppl ies the  c rew w i t h  guidance t h a t  they 
are r e q u i r e d  t o  fol low unless they have good reason to  b e l i e v e  i t  should be 
ignored. 

False A l e r t  - An a l e r t ,  caused by a f a l s e  t r a c k  or  a sys tem mal func t ion ,  t h a t  
i s  g iven when no t h r e a t  e x i s t s  i n  the TCAS opera t iona l  envelope. 

I n t r u d e r  - Any a i r c r a f t  i n  the a i rspace o f  the  own a i r c r a f t  t h a t  i s  t racked 
by the col 1 i s ion  avoidance sys tem ( i n c l u d i n g  a l  1 t h r e a t  a i r c r a f t ) .  

Missed A l e r t  - A s y s t e m  a l e r t  which i s  n o t  g iven  even though an a i r c r a f t  i s  
i n  the TCAS opera t iona l  envelope and the t h r e a t  o f  c o l l i s i o n  or p o t e n t i a l  
c o l l i s i o n  e x i s t s .  

.Neaative A l e r t  - A c o r r e c t i v e  or prevent ive  a l e r t  t h a t  requ i res  the  p i l o t  n o t  
t o  do something t o  r e s o l v e  a c o n f l i c t  ( fo r  example, "DON'T CLIMB"). 
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3 .  DEFINIT IONS:  (Continued) 

Nuisance A l e r t  - An a l e r t  t h a t  i s  g iven when an a i r c r a f t  i s  i n  the  TCAS 
opera t iona l  envelope and a maneuver by the TCAS a i r c r a f t  i s  n o t  necessary t o  
achieve s a t i s f a c t o r y  a i r c r a f t  separat ion.  

Own A i r c r a f t  - The CAS-equi pped reference a i r c r a f t .  

Prevent ive A l e r t  - An a l e r t  which provides the c r e w  an escape maneuver 
( u s u a l l y  a v e r t i c a l  speed l i m i t  or a negat ive command) f o r  which, because of 
t h e i r  c u r r e n t  f l i g h t  path,  they do n o t  need t o  respond, f o r  example, a " L I M I T  
CLIMB 500 fpm" a l e r t  when the a i r c r a f t  i s  i n  l e v e l  f l i g h t .  

Resolut ion Advisory - Term used w i t h  the TCAS sys tem for  the d i s p l a y  
i n d i c a t i o n  g iven t o  t h e  c rew recommending an escape maneuver t o  increase or 
mainta in  separat ion r e l a t i v e  t o  an i n t r u d e r  a i r c r a f t .  

TAU - A der ived  q u a n t i t y ,  u s u a l l y  expressed i n  seconds, wh 
t i m e  t o  the  p o i n t  o f  c l o s e s t  approach between the own and 
I t  i s  def ined as the range d i v i d e d  by the  range r a t e .  

TCAS - T r a f f i c  A l e r t  and C o l l i s i o n  Avoidance S y s t e m  

TCAS I n v a l i d  - A TCAS sys tem a l e r t  t h a t  i n d i c a t e s  t h a t  t h e  
Advisory,  t o  which the c rew i s  c u r r e n t l y  responding, i s  no 
advi sory . 

ch represents the 
n t ruder  a i r c r a f t .  

Resolut ion 
longer a va l  i d  

TCAS Operat ional  Envelope - The geometry o f  two o r  more a i r c r a f t  ( t h a t  i s ,  
a l t i t u d e ,  speed, range, range r a t e ,  a l t i t u d e  r a t e ,  e t c . )  which i s  defined as 
a c o l l i s i o n  t h r e a t  by the c o l l i s i o n  avoidance l o g i c  and causes an a l e r t  t o  be 
i 's  sued. 

Threat A i r c r a f t  - An i n t r u d e r  t h a t  has been determined by the CAS t h r e a t  
d e t e c t i o n  l o g i c  t o  warrant e i t h e r  a caut ion  or a warning a l e r t .  

T i m e  C r i t i c a l  Warning - A warning c o n d i t i o n  i n  which the  t i m e  t o  respond i s  
e x t r e m e l y  l i m i t e d  and the response t o  the  a l e r t  i s  the  most impor tant  a c t i o n  
t h a t  the crew can take a t  t h a t  s p e c i f i c  t i m e  ( f o r  example, ground p r o x i m i t y ,  
windshear, c o l l i s i o n  avoidance). 

T r a f f i c  Advisory - Term used w i t h  the TCAS s y s t e m  f o r  the  d i s p l a y  i n d i c a t i o n  
t h a t  there  i s  a t r a f f i c  s i t u a t i o n  t h a t  could subsequently r e q u i r e  a 
r e s o l u t i o n  adv isory.  The in fo rmat ion  contains no suggested maneuver. 

Warning A l e r t  - Emergency.operationa1 o r  a i r c r a f t  sys tem cond i t ions  t h a t  
r e q u i r e  immediate c o r r e c t i v e  or compensatory a c t i o n  by t h e  c r e w .  

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services
COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services


