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You hea rd  e a r l i e r  from P a u l  a p s y c h o l o g i s t ' s  v i e w p o i n t  
o f  t r a i n i n g  t e c h n o l o g y ,  I ' m  a p s y c h o l o g i s t ,  t o o ,  b u t  I have  
t h i s  ha rdware - so f tware  b e n t  t o  m e ,  s o  I ' m  go ing  t o  t a l k  
a b o u t ,  I t h i n k ,  much more p r a c t i c a l  i s sues  i n  t r a i n i n g  
t e c h n o l o g y  and j u s t  t r y  t o  c o n c e n t r a t e  on a v e r y  few p o i n t s ,  

You ' re  g o i n g  t o  h e a r  a g r e a t  d e a l  i n  t h i s  workshop 
a b o u t  t e c h n o l o g y  and a i r  crew t r a i n i n g ,  I ' d  l i k e  t o  u s e  
t h i s  o p p o r t u n i t y  t o  p o i n t  o u t  some impo'r tant  d i f f e r e n c e s  
between t r a i n i n g  t e c h n o l o g y  on  t h e  one  hand and t h e  
t e c h n o l o g y  o f  f l i g h t  s i m u l a t i o n  on t h e  o t h e r .  I w i l l  a l s o  
d e s c r i b e  two r e l a t i v e l y  i n e x p e n s i v e  t r a i n i n g  s y s t e m s  i n  
o r d e r  t o  d e m o n s t r a t e  how low-cost  t e c h n o l o g y  when p r o p e r l y  
a p p l i e d  can  meet t r a i n i n g  needs .  F i n a l l y ,  I would l i k e  t o  
d i s c u s s  t h e  p o t e n t i a l  impact  o f  new c o c k p i t  t e c h n o l o g y  o n  
t r a i n i n g  and,  I t h i n k ,  some i n n o v a t i v e  a p p r o a c h e s  t h a t  a r e  
b e i n g  t r i e d  t o  s o l v e  t h o s e  problems,  

I n  s e l e c t i n g  s y s t e m s  o r  d e v i c e s  t o  t r a i n  a i r  crews, i t  
is e s s e n t i a l  t o  u n d e r s t a n d  a t  t h e  o u t s e t  t h e  d i f f e r e n c e s  
t h a t  e x i s t  between t r a i n i n g  t e c h n o l o g y  and f l i g h t  s i m u l a t i o n  
t e c h n o l o g y .  

The f i r s t  d i s t i n c t i o n  I ' d  l i k e  t o  make h a s  t o  d o  w i t h  
t h e  g o a l s  o f  t h e s e  two t e c h n o l o g i e s ,  The  g o a l  of  f l i g h t  
s i m u l a t i o n  t e c h n o l o g y  i s  t o  d e s i g n  and b u i l d  a ground b a s e  
sys t em t h a t  d u p l i c a t e s  a s  c l o s e l y  a s  p o s s i b l e  a l l  of  t h e  
c h a r a c t e r i s t i c s  o f  a p a r t i c u l a r  a i r c r a f t .  T h e s e  i n c l u d e  
c o c k p i t  i n s t r u m e n t a t i o n ,  s w i t c h e s  and c o n t r o l s ,  a i r c r a f t  
h a n d l i n g  p r o p e r t i e s ,  and t h e  c r e a t i o n  o f  ou t -of - the-cockpi  t 
v i s u a l  scenes and mot ion  i l l u s i o n s ,  

The g o a l  of t r a i n i n g  t e c h n o l o g y ,  i n  c o n t r a s t ,  i s  t o  
p r o v i d e  a t o o l  by which c e r t a i n  s p e c i f i e d  s k i l l s  c a n  be 
deve loped  and m a i n t a i n e d .  P h y s i c a l  r e a l i s m  o r  f i d e l i t y  w i t h  
t h e  a i r c r a f t  is o n l y  p rov ided  t o  t h e  e x t e n t  n e c e s s a r y  t o  
meet a p a r t i c u l a r  t r a i n i n g  o b j e c t i v e .  To p r o v i d e  
c h a r a c t e r i s t i c s  o f  t h e  a i r c r a f t  which d o  n o t  s u p p o r t  t h a t  
t r a i n i n g  o b j e c t i v e  is t o  i n c r e a s e  t h e  c o s t  o f  t h e  sys t em f o r  
c o s m e t i c  r a t h e r  t h a n  t r a i n i n g  p u r p o s e s ,  

The second major  d i f f e r e n c e ,  which o b v i o u s l y  f o l l o w s  
from t h e  f i r s t ,  between s i m u l a t i o n  and t r a i n i n g  t e c h n o l o g i e s  
i s  based upon t h e  p e r c e i v e d  r e l a t i o n s h i p  between t h e  d e v i c e  
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and t h e  a i r c r a f t .  It  w a s n ' t  a lways  t h e  c a s e ,  b u t  i t  h a s  
come t o  b e  i n  r e c e n t  y e a r s  t h a t  f l i g h t  s i m u l a t o r s  a r e  viewed 
a s  s u b s t i t u t e s  f o r  t h e  r e a l  a i r c r a f t .  I t  is n o t  s u r p r i s i n g ,  
t h e r e f o r e ,  t o  f i n d  t h a t  p i l o t  a c c e p t a n c e  h a s  come t o  p l a y  a 
k e y  r o l e  i n  t h e  e v a l u a t i o n  o f  t h e s e  sys t ems .  

A t r a i n i n g  d e v i c e ,  on  t h e  o t h e r  hand ,  is  viewed a s  a 
s u p p l e m e n t  t o ,  and n o t  a s u b s t i t u t e  f o r ,  t r a i n i n g  and 
e x p e r i e n c e  i n  o p e r a t i n g  t h e  a i r c r a f t .  I t  is o n l y  used  t o  
d e v e l o p  and m a i n t a i n  c e r t a i n  s k i l l s  which a r e  more 
e f f e c t i v e l y  o r  more s a f e l y  t a u g h t  o n  t h e  g round .  As w i t h  
a n y  t o o l ,  a t r a i n i n g  d e v i c e  is  e v a l u a t e d  on t h e  b a s i s  o f  how 
well  i t  a c c o m p l i s h e s  t h e  p u r p o s e  f o r  which i t  was d e s i g n e d .  
I f  i t  is e f f e c t i v e  i n  m e e t i n g  t h e  t r a i n i n g  o b j e c t i v e ,  i t  is 
a n  e f f e c t i v e  d e v i c e .  

F i n a l l y ,  t r a i n i n g  t e c h n o l o g y  i s  c o n c e r n e d  w i t h  
improv ing  and a i d i n g  t h e  p r o c e s s  by  which a i r  crew s k i l l s  
a r e  l e a r n e d .  I n s t r u c t i o n a l  a i d s  and t e c h n i q u e s  a r e  a p a r t  
o f  t h e  t r a i n i n g  r e q u i r e m e n t s  from t h e  o u t s e t .  With f l i g h t  
s i m u l a t o r s ,  t h e  a p p l i c a t i o n  o f  i n s t r u c t i o n a l  t e c h n o l o g y  is  
o f t e n ,  a t  b e s t ,  a n  a f t e r t h o u g h t  i n  t h e  d e s i g n  p r o c e s s .  

I ' v e  p o i n t e d  o u t  what  I f e e l  a r e  d i f f e r e n c e s  between 
t r a i n i n g  and f l i g h t  s i m u l a t i o n  t e c h n o l o g y  b e c a u s e  I t h i n k  
t h e y  a r e  t o o  o f t e n  t h o u g h t  o f  a s  o n e  and t h e  same. I d o n ' t  
b e l i e v e  t h e y  a re .  S i n c e  t h e  b e s t  way o f  e x p l a n a t i o n  is b y  
way o f  example ,  I ' l l  p r o v i d e  two examples  o f  t r a i n i n g  
t e c h n o l o g y  which emphas ize  t h e  two key e l e m e n t s  i n  t r a i n i n g  
d e v i c e  d e s i g n .  F i r s t ,  p r o v i d e  t h e  p h y s i c a l  realism 
n e c e s s a r y  t o  meet t h e  t r a i n i n g  o b j e c t i v e  a n d ,  s e c o n d ,  
p r o v i d e  t h e  i n s t r u c t i o n a l  t e c h n o l o g y  t o  f a c i l i t a t e  t h e  
t r a i n i n g  p r o c e s s  . 

The f i r s t  example  o f  t r a i n i n g  t e c h n o l o g y  I ' m  g o i n g  t o  
show you was d e v e l o p e d  by  t h e  Defense  Depar tment  t o  p r o v i d e  
a l t e r n a t i v e s  t o  e x p e n s i v e  new f l i g h t  s i m u l a t o r s .  With 
a n n u a l  s i m u l a t o r  c o s t s  a p p r o a c h i n g  some 300 m i l l i o n  d o l l a r s ,  
t h e  need f o r  e f f e c t i v e  a l t e r n a t i v e s  is  c l ea r .  One s u c h  
a l - t e r n a t i v e  is t h e  Navy ' s  low-cos t  t r a i n i n g  sys tem.  

The Navy's  g o a l  was t o  d e v e l o p  p r o c e d u r e s  and p a r t  t a s k  
t r a i n e r s  which were c o m p a r a t i v e l y  i n e x p e n s i v e  t o  buy and 
m a i n t a i n  b u t  would b e  j u s t  a s  e f f e c t i v e  i n  t r a i n i n g  b o t h  
p r o c e d u r a l  and s e l e c t e d  f l i g h t  t a s k s .  C o s t  s a v i n g s  of 
a p p r o x i m a t e l y  75 p e r c e n t  were a c h i e v e d  by p r o v i d i n g  r e a l i s m  
o n l y  t o  t h e  e x t e n t  a c t u a l l y  needed .  

Fo r  example -- and t h e r e  is a whole l i s t  o f  t h e s e ,  t h i s  
i s  o n l y  a p a r t i a l  g r o u p i n g  o f  them -- c o c k p i t  c o n f i g u r a t i o n  
is a p p r o x i m a t e  r a t h e r  t h a n  e x a c t .  C h a i r s  a r e  used  r a t h e r  
t h a n  a i r c r a f t  s e a t s ,  P h o t o g r a p h s  were u s e d  i n  l i e u  o f  
a c t u a l  p a n e l s .  Only t h e  most  e s s e n t i a l  i n s t r u m e n t s  a r e  
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dynamic . I n s t r u m e n t  n e e d l e  movements a r e  d i scre te  r a t h e r  
t h a n  c o n t i n u o u s .  And r e d u n d a n c i e s  a r e  e l i m i n a t e d  s u c h  a s  
p r o v i d i n g  f o r  a s i n g l e  e n g i n e  m a l f u n c t i o n  v e r s u s  a l l .  
F l i g h t  dynamics  a r e  l i m i t e d  t o  6 0  d e g r e e s  o f  bank and 45 
d e g r e e s  o f  p i t c h .  They a l s o  i n c l u d e d  a s i m p l i f i e d  v i s u a l  
s y s t e m  t o  p e r m i t  t a k e o f f ,  a p p r o a c h  and l a n d i n g  t r a i n i n g .  

The f o l l o w i n g  s l i d e s  show some o f  t h e  c h a r a c t e r i s t i c s  
o f  t h e s e  t r a i n e r s .  And you c a n  see w e  a r e  down t o  a b a r e  
bone  s y s t e m  here. T h i s  i s  t h e  Navy S H 3 H  h e l i c o p t e r .  The 
CRT and keyboard  is  t h e  i n s t r u c t o r  s t a t i o n .  I t  swings  
f o r w a r d  and backward t o  a l l o w  f o r  s t u d e n t  self-programmed 
i n s t r u c t i o n .  I t  is p o s s i b l e  t o  u s e  t h i s  sys t em w i t h o u t  a n y  
i n s t r u c t o r  a t  a l l .  

The second  s l i d e  is j u s t  a n  i n t e r n a l  s h o t  o f  a t w i n  j e t  
t r a i n e r .  I t  shows a f a i r l y  good q u a l i t y  r e p r o d u c t i o n  o f  t h e  
i n s t r u m e n t  s y s t e m s .  A f i e l d  t e s t  was c o n d u c t e d  t o  compare 
t h e  e f f e c t i v e n e s s  o f  t h e s e  low-cos t  t r a i n e r s  w i t h  
c o n v e n t i o n a l l y  d e s i g n e d  s y s t e m s .  

Approx ima te ly  50 o p e r a t i n g  p r o c e d u r e s  and more t h a n  a 
dozen  normal  and emergency f l i g h t  t a s k s  were e v a l u a t e d  i n  
t h e  t r a i n e r s  and i n  t h e  a i r c r a f t .  The r e s u l t s  c a n  b e  
summarized i n  t h e  words o f  t h e  i n v e s t i g a t o r s  who c o n d u c t e d  
t h i s  s t u d y .  The low-cost  t r a i n e r s  a l l o w e d  t r a i n i n g  o f  t h e  
same c o n t e n t  t o  t h e  same l e v e l  o f  p r o f i c i e n c y  and w i t h  e q u a l  
e f f i c i e n c y  a s  t h e  more e x p e n s i v e  c o n v e n t i o n a l l y  d e s i g n e d  
c o u n t e r  p a r  t d ev ice .  Commercial a p p l i c a t i o n s  o f  t h i s  
a p p r o a c h  have  been  a p p l i e d  t o  v a r i o u s  a i r c r a f t  s u c h  a s  t h e  
DC8, t h e  727 ,  t h e  737. C l e a r l y ,  d e s p i t e  t h e  lower  p h y s i c a l  
realism of  t h e s e  d e v i c e s ,  t r a i n i n g  o f  t h e  n e c e s s a r y  a i r  crew 
s k i l l s  c a n  b e  e f f e c t i v e l y  c o n d u c t e d .  

The Navy ' s  low-cos t  t r a i n i n g  sys t em is  j u s t  o n e  example 
o f  what c a n  b e  accompl i shed  when p h y s i c a l  realism is  
p r o v i d e d  o n l y  t o  t h e  e x t e n t  a c t u a l l y  needed .  

T h e  second example  I would l i k e  t o  p r o v i d e  o f  t r a i n i n g  
t e c h n o l o g y  i l l u s t r a t e s  t h e  i m p o r t a n c e  o f  c o n s i d e r i n g  
i n s t r u c t i o n a l  a i d s  and d e v i c e s  t h a t  a r e  b e i n g  d e v e l o p e d .  
The s h e e r  c o m p l e x i t y  o f  modern a i r c r a f t  s y s t e m s  and 
p r o c e d u r e s  demands a more s o p h i s t i c a t e d  a p p r o a c h  t o  t h e  
i n s t r u c t i o n a l  components  o f  t r a i n i n g  s y s t e m s .  

T h i s  i s  t h e  i n t e r a c t i v e  c o c k p i t  t r a i n i n g  d e v i c e  which 
h a s  been  d e v e l o p e d  by F l i g h t  T r a i n i n g  D e v i c e s  I n c o r p o r a t e d ,  
and i t  i l l u s t r a t e s  t h e  wide v a r i e t y  o f  i n s t r u c t i o n a l  
t e c h n o l o g y  a v a i l a b l e  and how t h a t  t e c h n o l o g y  c a n  b e  
e f f e c t i v e l y  i n t e q r a t e d  i n t o  a t r a i n i n g  d e v i c e .  
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Figure 1.- Low-cost cockpit procedures trainer for the Navy SH-3H helicopter. 

Figure 2.- Low-cost part-task trainer for the Navy EA-3B aircraft. 
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The sys t em is  d e s i g n e d  a s  a t o t a l  l e a r n i n g  e n v i r o n m e n t  
f o r  s y s t e m s  knowledge and b a s i c  p r o c e d u r a l  s k i l l  t r a i n i n g .  
I t  h a s  t h e  c a p a c i t y  f o r  i n i t i a l  g round s c h o o l ,  normal  and 
abnormal  p r o c e d u r e s  t r a i n i n g  and  t r a i n i n g  i n  LOFT-oriented 
crew member d u t i e s  and r e s p o n s i b i l i t i e s ,  

( F i g u r e  3 here! 

As shown i n  t h i s  s l i d e ,  t h e  bas i c  s y s t e m  is composed 
o f  a r e p l i c a  o f  t h e  a i r c r a f t  c o c k p i t .  The i n s t r u m e n t  p a n e l s  
h a v e  been  r e p l a c e d  w i t h  p h o t o g r a p h s ,  and  t h e  p h o t o g r a p h s  a r e  
c o v e r e d  w i t h  t o u c h  s e n s i t i v e  membranes. C o n t r o l  l i g h t s  and 
d i a l s  a p p e a r  a s  t h e y  n o r m a l l y  would i n  a d a r k e n e d  c o c k p i t .  
Two p r o j e c t i o n  s c r e e n s  a r e  p r o v i d e d ,  o n e  on  t h e  l e f t ,  o n e  on  
t h e  r i g h t .  One f o r  t h e  p i l o t  and t h e  c o - p i l o t .  A CRT 
s c r e e n  is mounted between them. These ,  t o o ,  a r e  c o v e r e d  
w i t h  t o u c h  s e n s i t i v e  membranes. 

A wide  v a r i e t y  o f  a u d i o - v i s u a l  d e v i c e s  is i n c l u d e d  t o  
f a c i l i t a t e  t h e  t r a i n i n g  p r o c e s s .  These  i n c l u d e  random 
access s l i d e  p r o j e c t o r s  used t o  show m a n u f a c t u r e r ' s  s u p p l i e d  
i n f o r m a t i o n ,  computer  t e x t  and g r a p h i c s  t o  d i s p l a y  
i n s t r u c t i o n s  t o  t h e  t r a i n e e ,  and  computer  g e n e r a t e d  g r a p h i c  
i l l u s t r a t i o n s ,  v i d e o  d i s k s  and v i d e o  t a p e s  t o  d e m o n s t r a t e  
r e a l  t i m e  sys t em o p e r a t i o n s  and p r o c e d u r e s ,  and  random 
access a u d i o  t o  enhance  t h e  v i s u a l  m a t e r i a l  and p r o v i d e  
v e r b a l  f e e d b a c k  f o r  t r a i n i n g  r e s p o n s e s .  The whole works is 
d r i v e n  by an Apple  computer  which p r o v i d e s  programmed 
l e a r n i n g  s e q u e n c e s ,  c o n t r o l s  a l l  t h e  a u d i o  v i s u a l  
p r e s e n t a t i o n s  and  m o n i t o r s  and r e c o r d s  t r a i n i n g  pe r fo rmance .  

A g i v e n  t r a i n i n g  s e q u e n c e  may b e g i n  by  i n t r o d u c i n g  t h e  
t r a i n e e  t o  b a s i c  s y s t e m  t h e o r y  s u c h  a s  e l e c t r i c a l  o r  
h y d r a u l i c s .  Fo l lowing  successful  d e m o n s t r a t i o n  t h a t  t h e  
b a s i c  knowledge h a s  been  a c q u i r e d ,  t h e  s t u d e n t s  migh t  move 
on  t o  d r i l l s  i n  l o c a t i n g  and i d e n t i f y i n g  r e l e v a n t  i n s t r u m e n t  
c o n t r o l s  and s w i t c h e s .  

Normal and abnormal  p r o c e d u r e s  t r a i n i n g  may f o l l o w  w i t h  
t h e  computer  t a k i n g  t h e  t r a i n e e  t h r o u g h  e a c h  s t e p  on  t h e  
c h e c k l i s t .  The s e p a r a t e  d u t i e s  and r e s p o n s i b i l i t i e s  of each  
crew member a r e  made e x p l i c i t  and r e i n f o r c e d  w i t h  audio-  
v i s u a l  a i d s  a t  t h i s  p o i n t .  The t r a i n i n g  s e q u e n c e  e n d s  w i t h  
a f i n a l  exam t o  m a k e  s u r e  t h a t  t h e  t r a i n e e  h a s  a c q u i r e d  t h e  
n e c e s s a r y  knowledge and s k i l l .  

S a v i n g s  i n  advanced f l i g h t  s i m u l a t o r  t i m e  o f  20  t o  2 5  
p e r c e n t  have  been  repor tec?  by s t u d e n t s  t r a i n e d  on t h i s  
s y s t e m .  Given t h e  h i g h  c o s t  o f  l e a s i n g  o r  r e n t i n g  s i m u l a t o r  
t i m e ,  t o  s a y  n o t h i n g  of t h e  c o s t  o f  o w n e r s h i p ,  t h i s  t y p e  o f  
t r a i n i n g  t e c h n o l o g y  h a s  a p o t e n t i a l  f o r  s i g n i f i c a n t  c o s t  
s a v i n g s  i n  a i r  crew t r a i n i n g .  I n  a d d i t i o n ,  t h e  sys t em 
d e m o n s t r a t e s  t h e  v a r i e t y  and  u t i l i t y  o f  i n s t r u c t i o n a l  
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Figure 3.- A tota l  learning environment for s y s t e m s  knowledge and procedural 
s k i l l  training which provides for an integrated instructional technology. 
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t e c h n o l o g i e s  a v a i l a b l e  f o r  t r a i n i n g  and  how t h e y  c a n  b e  
i n t e g r a t e d  i n t o  a t o t a l  t r a i n i n g  e n v i r o n m e n t ,  

The two examples  t h a t  I ' v e  j u s t  g i v e n  you h i g h l i g h t  t h e  
two g u i d i n g  f a c t o r s  i n  t r a i n i n g  t e c h n o l o g y ,  F i r s t  o f  a l l ,  
p r o v i d e  o n l y  t h e  p h y s i c a l  f i d e l i t y  o r  r e a l i s m  n e c e s s a r y  t o  
meet t h e  t r a i n i n g  o b j e c t i v e  a n d ,  two, p r o v i d e  t h e  
i n s t r u c t i o n a l  s u p p o r t  t o  i n s u r e  t h e  most e f f e c t i v e  u s e  o f  
t h e  t r a i n i n g  d e v i c e .  

Up t o  t h i s  p o i n t  I h a v e  d e s c r i b e d  d e v i c e s  which have  
b e e n  e f f e c t i v e  i n  t r a i n i n g  f o r  t o d a y ' s  a i r c r a f t  t e c h n o l o g y .  
I would l i k e  t o  t a k e  t h e  r ema in ing  t i m e  t o  d i s c u s s  some 
t r a i n i n g  p rob lems  t h a t  w i l l  p r o b a b l y  a r i s e  i n  your  
o p e r a t i o n s  i n  t h e  n o t  t o o  d i s t a n t  f u t u r e .  

I ' m  s u r e  t h a t  a l l  of you a r e  aware o f  t h e  f a c t  t h a t  
a i r c r a f t  c o c k p i t  i n s t r u m e n t a t i o n  and c o n t r o l  s y s t e m s  a r e  
unde rgo ing  a g r a d u a l  b u t  i n e v i t a b l e  change .  M i c r o p r o c e s s o r  
t e c h n o l o g y  and h i g h  r e s o l u t i o n  g r a p h i c  d i s p l a y s  a r e  b e i n g  
i n t r o d u c e d  i n t o  t h e  c o c k p i t  w i t h  i n c r e a s i n g  f r e q u e n c y .  The 
f o l l o w i n g  s e r i e s  o f  s l i d e s  i l l u s t r a t e s  t h i s  t r e n d .  

( F i g u r e s  u n a v a i l a b l e  f o r  p u b l i c a t i o n )  

T h i s  is a n  i n s i d e  s h o t  o f  a Roeing 747 c o n v e n t i o n a l  
c o c k p i t .  And t h i s  i s  a Boeing 767. We a r e  s e e i n g  t h e  
i n i t i a l  i n t r o d u c t i o n  o f  CRT d i s p l a y s ,  The n e x t  i s  t h e  FA-18 
Navy f i g h t e r  and  y o u ' l l  see how t h e  e x p l o s i o n  i n  
m i c r o p r o c e s s o r  t e c h n o l o g y  h a s  found i t s  way i n t o  t h e  
c o c k p i t .  The re  a r e  a v a r i e t y  o f  m u l t i f u n c t i o n  i n t e g r a t e d  
d i s p l a y s  on t h i s  s y s t e m  a s  w e l l  a s  t h e  head-up d i s p l a y ,  and 
t h e  sidearm c o n t r o l  f ly -by-wire  sys t em.  

And l a s t ,  NASA's own advanced  c o c k p i t  h e r e  a t  Ames 
R e s e a r c h  C e n t e r  which was d e s i g n e d  by Lockheed G e o r g i a .  And 
you see some o f  t h e  t h i n g s  I ' m  a d d r e s s i n g  h e r e  t h a t  a r e  
i n e v i t a b l y  g o i n g  t o  f i n d  t h e i r  way i n t o  t h e  c o c k p i t  o f  t h e  
f u t u r e .  You see a whole v a r i e t y  o f  m u l t i f u n c t i o n  f l a t  p a n e l  
d i s p l a y s  i n  t h e  c o c k p i t ,  a l o t  of keyboard e n t r y ,  head-up 
d i s p l a y s  mounted on t h e  wind s c r e e n  and t h e  s i d e a r m  
c o n t r o l l e r .  The amount and v a r i e t y  o f  i n f o r m a t i o n  t h a t  a 
p i l o t  w i l l  have a c c e s s  t o  i n  t h e  c o c k p i t  w i l l  i n c r e a s e  
r a p i d l y  i n  t h e  n e x t  d e c a d e .  T h e r e  is no d o u b t  a b o u t  t h a t .  

M u l t i f u n c t i o n  i n t e g r a t e d  d i s p l a y s  w i l l  r e p l a c e  
c o n v e n t i o n a l  f l i g h t  and e n g i n e  i n s t r u m e n t a t i o n .  They w i l l  
a l s o  b e  c a p a b l e  o f  d i s p l a y i n g  f u e l ,  e l e c t r i c a l  and h y d r a u l i c  
s y s t e m  s t a t u s ,  d i g i t a l  images  o f  c h a r t s  and maps and even  
t h e  r e l a t i v e  p o s i t i o n  o f  o t h e r  a i r c r a f t  o p e r a t i n g  i n  t h e  
v i c i n i t y .  Only a small  number of CRT o r  f l a t  p a n e l  d i s p l a y s  
w i l l  be p r o v i d e d .  Each w i l l  s e r v e  many f u n c t i o n s .  
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For t h e  s e a s o n e d  p i l o t  accus tomed t o  s c a n n i n g  
c o n v e n t i o n a l  i n s t r u m e n t  d i s p l a y s ,  e x t r a c t i n g  t h e  r i g h t  
i n f o r m a t i o n  when i t  is  needed  from t h e s e  s y s t e m s  may r e q u i r e  
e x t e n s i v e  t r a i n i n g .  Some o f  t h e s e  s y s t e m s  h a v e  a dozen  o r  
more d i s p l a y  modes, e a c h  mode h a v i n g  s eve ra l  d i f f e r e n t  
d i s p l a y  c o n f i g u r a t i o n s .  

F u r t h e r m o r e ,  t h e s e  s y s t e m s  w i l l  be p r o v i d i n g  a q u a n t i t y  
o f  new i n f o r m a t i o n  and symbology which o l d e r  c o n v e n t i o n a l  
a i r c r a f t  d o  n o t  p r o v i d e .  I n t e r p r e t i n g  and u s i n g  t h a t  new 
i n f o r m a t i o n  e f f e c t i v e l y  c r ea t e s  a un ique  t r a i n i n g  problem. 
Those t h a t  make e x t e n s i v e  u s e  o f  t h i s  t e c h n o l o g y  now, t h e  
m i l i t a r y  s e r v i c e ,  a r e  a l r e a d y  d i s c o v e r i n g  t h a t  t r a i n i n g  
p i l o t s  t o  u s e  t h i s  t e c h n o l o g y  i s  n o t  a s i m p l e  matter.  
S u b s t a n t i a l  s i m u l a t o r  and a i r c r a f t  t r a i n i n g  may be r e q u i r e d  
t o  f a m i l i a r i z e  p i l o t s  w i t h  o p e r a t i o n s  o f  t h e s e  new s y s t e m s .  

S i n c e  t h e  c o s t  o f  s u c h  t r a i n i n g  is  o b v i o u s l y  v e r y  h i g h ,  
some i n n o v a t i v e  t e c h n i q u e s  a r e  b e i n g  t r i e d .  One way o f  
t r a i n i n g  p i l o t s  t o  o p e r a t e  t h i s  new c o c k p i t  t e c h n o l o g y ,  
s p e c i f i c a l l y  m u l t i f u n c t i o n  d i s p l a y s ,  i s  t h r o u g h  t h e  u s e  o f  
s p e c i a l  f u n c t i o n  t r a i n e r s .  

The t r a i n e r s  a r e  composed o f  smal l  d e s k t o p  c o m p u t e r s  
c o u p l e d  w i t h  h i g h  r e s o l u t i o n  c o l o r  g r a p h i c  d i s p l a y s .  The 
d i s p l a y s  c a n  p r o v i d e  t h e  same i n f o r m a t i o n  a v a i l a b l e  i n  t h e  
a i r c r a f t  w i t h  t h e  same l e v e l  o f  d e t a i l .  The p i l o t  c a n  
o p e r a t e  t h e  sys t em t h r o u g h  l i g h t  p e n s ,  k e y b o a r d s  o r  t o u c h  
s e n s i t i v e  membranes. 

( F i g u r e  4 h e r e )  

Two examples  o f  t h e  many s y s t e m s  t h a t  a r e  c u r r e n t l y  
b e i n g  deve loped  a r e  shown on t h e  f o l l o w i n g  s l i d e s .  T h i s  is a 
s p e c i a l  f u n c t i o n  t r a i n e r  t h a t  i s  d e s i g n e d  t o  t r a i n  f o r  t h e  
head-up d i s p l a y ,  t h e  weapon and s t o r e s  c o n t r o l  p a n e l s  f o r  
t h e  new N o r t h r o p  F-20 f i g h t e r .  

( F i g u r e  5 h e r e )  

The n e x t  s l i d e  shows a n o t h e r  example o f  t h e  u t i l i t y  o f  
s p e c i a l  f u n c t i o n  t r a i n e r s  f o r  u s e  i n  t r a i n i n g  CDU o p e r a t i o n s  
i n  757/767 a i r c r a f t .  They a r e  e a s i l y  t r a n s p o r t e d  t o  
whereve r  t h e  a i r c r a f t  i s  b a s e d .  They a r e  h i g h l y  f l e x i b l e  
s i n c e  o n l y  s o f t w a r e  c h a n g e s  a r e  required t o  c rea te  new 
d i s p l a y  s y s t e m .  Most o f  a l l ,  t h e y  a r e  e f f e c t i v e  i n  
s u p p l y i n g  t h e  t r a i n i n g  needed . 

I began  t h i s  t a l k  by  n o t i n g  some fundamen ta l  
d i f f e r e n c e s  be tween t r a i n i n g  t e c h n o l o g y  and  s i m u l a t i o n  
t e c h n o l o g y ,  and I p r o v i d e d  some examples  o f  low-cos t  
t r a i n i n g  t e c h n o l o g y  t h a t  have  been  e f f e c t i v e  i n  l e s s e n i n g  
t h e  c o s t  o f  a i r  crew t r a i n i n g .  I a l s o  showed how t h e  same 
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Figure 4 . -  Head-up-display t r a i n e r  f o r  Northrup F-20 f i g h t e r .  

Figure 5.- CDU interactive t r a i n e r  f o r  757/767 a i r c r a f t .  
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computer  t e c h n o l o g y  t h a t  is  e n t e r i n g  t h e  a i r c r a f t  c o c k p i t  
c a n  p l a y  a ma jo r  r o l e  i n  t r a i n i n g  p i l o t s  i n  t h e  f u t u r e .  

I t  i s  i m p o r t a n t  to  keep  i n  mind, however,  t h a t  
t e c h n o l o g i c a l  i n n o v a t i o n s  s h o u l d  n o t  d i c t a t e  w h a t  k i n d  o r  
t r a i n i n g  program you d e v e l o p .  Def ine  t h e  t r a i n i n g  o b j e c t i v e  
f i r s t  and t h e n  d e c i d e  on what t r a i n i n g  sys t em is  needed.  

DISCUSSION 

DR. LAUBER: Thank your  A l .  A v e r y  i n t e r e s t i n g  
d i s c u s s i o n .  Again,  I have  a c o u p l e  o f  q u e s t i o n s .  

One q u e s t i o n  t h a t  I have  h a s  t o  do w i t h  t h e  t e c h n o l o g y  
i s s u e .  By i n c o r p o r a t i n g  m i c r o p r o c e s s o r s  i n  t h e  c o c k p i t  of 
t h e  new g e n e r a t i o n  o f  a i r c r a f t ,  i t  seems t h a t  you a r e  a l s o  
p r o v i d i n g  t h e  p o t e n t i a l  f o r  t h e  i n c l u s i o n  o f  t r a i n i n g  modes 
a s  w e l l  a s  o p e r a t i o n a l  modes i n  t h e s e  d e v i c e s .  

Do you know what ,  i f  a n y t h i n g ,  h a s  been  done  w i t h  some 
o f  t h e  m i l i t a r y  s y s t e m s  t h a t  you t a l k e d  a b o u t ?  D o  t h e y  
i n c l u d e  t r a i n i n g  modes i n  t h e  onboard a v i o n i c  s y s t e m s  o f  
some o f  t h e  advanced a i r c r a f t ?  

DR. LEE: L e t  m e  s t a t e  a k i n d  of  p h i l o s o p h y  a b o u t  these  
new s y s t e m s  t h a t  I t h i n k  t h a t  most o f  you p r o b a b l y  s h a r e .  
I t ' s  been my e x p e r i e n c e  i n  d e a l i n g  w i t h  m i l i t a r y  p i l o t s  t h a t  
t h e  f o l k s  i n  t h e  s o f t w a r e  d e p a r t m e n t  have gone a b i t  beyond 
t h e  c a l l  o f  d u t y  i n  d e s i g n i n g  some o f  t h e s e  sys t ems .  I 
found t h a t  many p i l o t s  spend a g r e a t  d e a l  of t i m e  t r y i n g  t o  
f i g u r e  o u t  j u s t  e x a c t l y  what t h i s  t h i n g  is supposed t o  do. 
W e  have  a v e r y  powerfu l  t e c h n o l o g y  h e r e ,  b u t  i t  d o e s n ' t  seem 
t h a t  e i t h e r  i n  t h e  d e s i g n  o r  i n  t h e  c o n c e p t u a l  s t a g e  we've 
r e a l l y  c o n s i d e r e d  what t h e  p i l o t  h a s  t o  d o  t o  d e a l  w i t h  t h a t  
i n f o  rma t i o n  . 

So t o  answer your  q u e s t i o n s ,  t h e r e  is no s p e c i f i c  
t r a i n i n g  mode i n c l u d e d .  A s  f a r  a s  I can  t e l l  a t  t h i s  s t a t e ,  
i t  is  a l l  a t r a i n i n g  mode. The  p i l o t s  w i l l  f r e q u e n t l y  g o  
t h r o u g h  a s  many o f  t h e s e  d i s p l a y s  modes a s  t h e y  c a n  i n  t h e  
s h o r t e s t  t i m e  p o s s i b l e  and t r y  t o  f i g u r e  o u t  what t h e y  a r e  
l o o k i n g  f o r .  So r i g h t  now I t h i n k  t h e  t e c h n o l o g y  t h a t  is 
b e i n g  i n t r o d u c e d  i n t o  t h e  c o c k p i t  h a s  n o t  d e a l t  w i t h  t h e  
human f a c t o r s  i s s u e  v e r y  w e l l  a t  a l l .  

MR, BEUTLER: I ' m  G r a n t  B e u t l e r  from S e v i l l e  T r a i n i n g  
Systems.  Would you t a l k  j u s t  a b i t  a b o u t  t h e  s e l f  t e a c h i n g  
c a p a b i l i t y  o f  t h a t  computer  t h a t  was beh ind  t h a t  one  k ind  of  
device,  what k ind  of  i n s t r u c t i o n s  were g i v e n  and what t h e  
r e s u l t s  have  been w i t h  i t ?  
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DR. LEE:  Which d e v i c e ?  

MR. BEUTLER: The o n e  t h a t  had a t e r m i n a l  on t h e  l e f t  
s i d e  t h e r e .  

DR. LEE: Okay, t h e  Navy ' s  t r a i n i n g  sys tem.  B a s i c a l l y ,  
t h e  CRT is m a n u a l l y  d r i v e n ,  s o  i t  w i l l  p r o v i d e  t h e  s t u d e n t  
w i t h  t h e  manual s e l e c t  maneuvers  o r  p r o c e d u r e s  t h a t  t h e y  
would l i k e  t o  p r a c t i c e .  And t h e  s t u d e n t  w i l l  s i m p l y  s e l ec t  
o n e ,  and f o l l o w i n g  t h a t  t h e  s y s t e m  w i l l  g e n e r a t e  i n  t e x t  
form wha t  s w i t c h e s  and d i a l s  h a v e  t o  be r e p o s i t i o n e d  t o  se t  
up f o r  t h a t  p a r t i c u l a r  maneuver .  Once t h e  s t a r t  b u t t o n  is 
"pushed"  i t  g o e s  t o  t h a t  s e q u e n c e .  

N O W ,  t h a t  p a r t i c u l a r  s y s t e m  is  d e s i g n e d  o n l y  t o  p r o v i d e  -- and t h i s  g o e s  back t o  P a u l  C a r o ' s  d i s c u s s i o n  -- some o f  
t h e  o n s e t  cues  f o r  m a l f u n c t i o n s  t h a t  o c c u r .  I t  d o e s  n o t  
g i v e  a p r o g r e s s i v e  d e g r a d a t i o n  o f  m a l f u n c t i o n s  t h a t  would 
o c c u r  i f  t h e  s t u d e n t  d i d  n o t h i n g .  

So t h e  key ,  I t h i n k ,  i n  t h a t  s y s t e m  and i n  s y s t e m s  l i k e  
i t  is t o  p r o v i d e  t h e  k ind  of o n s e t  i n f o r m a t i o n  t h a t  you 'd  
l i k e  t h e  p i l o t  t o  c o n d i t i o n  h i s  r e s p o n s e  t o  a t  t h e  o u t s e t  
r a t h e r  t h a n  t r y i n g  t o  t u r n  a l l  t h e  p o s s i b l e  d e g r a d a t i o n s  
t h a t  t h e  sys t em c o u l d  g o  t h r o u g h  b e f o r e  t h e  m a l f u n c t i o n  was 
c o r r e c t e d .  

MR. FELL: The q u e s t i o n  would be :  You showed a c o u p l e  
o f  t r a i n e r s  t h a t  were Navy t r a i n e r s .  One h a d ,  I b e l i e v e ,  a 
h e a d s  up d i s p l a y ,  p a r t  t a s k  t r a i n e r ,  and  a n o t h e r  wea the r  
r a d a r .  My q u e s t i o n  is: A r e  t h o s e  s e p a r a t e  t r a i n e r s  and a r e  
t h e y  t e a c h i n g  j u s t  p a r t  t a s k  t r a i n i n g  f o r  each  i n d i v i d u a l  
s y s t e m  i n  t h e  Navy? And i f  s o I  is  t h e  a s sumpt ion  t h a t  when 
t h e y  a r e  thrown i n t o  t h e  a i r c r a f t  o r  f u l l  mot ion  s i m u l a t o r  
t h a t  t h e y  a r e  g o i n g  t o  b e  a b l e  t o  a s s i m i l a t e  a l l  t h a t  
knowledge t h a t  t h e y  have  g a i n e d  i n t o  one  o v e r a l l  f u l l  
m i s s i o n  t y p e  t r a i n e r ?  O r  how d o  t h e y  a s s i m i l a t e  a l l  t h a t  
knowledge i n t o  one f i n a l  p i e c e  o f  i n f o r m a t i o n  t o  a n a l y z e  t h e  
p i l o t ' s  a b i l i t i e s ?  

DR,  LEE:  A t  t h i s  p o i n t  I t h i n k  t h e  t e c h n o l o g y  is  s o  
f a r  ahead o f  o u r  c o n c e p t  o f  t r a i n e d  p e o p l e ,  t h a t  i s  n o t  a 
p a r t i c u l a r l y  e a s y  q u e s t i o n  t o  answer .  What h a s  happened ,  I 
t h i n k ,  is t h a t  s y s t e m s  h a v e  been  r e t r o f i t t e d  i n  some cases ,  
i n  some a i r c r a f t  c o c k p i t s ,  and  i n  o t h e r  c a s e s  t h e y  have  been  
p u t  i n  w i t h o u t  t o o  much c o n c e r n  w i t h  i n t e g r a t i n g  t h e i r  
i n f o r m a t i o n  i n t o  o t h e r  s y s t e m s  t h a t  a r e  a l r e a d y  a v a i l a b l e .  
So I t h i n k  w h a t ' s  been  done  h a s  been  o f t e n  a v e r y  q u i c k  f i x  
t o  a problem t h a t  I t h i n k  is g rowing  v e r y  r a p i d l y ,  
p a r t i c n l a r l y  i n  t h e  m i l i t a r y  s e r v i c e s ,  s o  t h a t  t h e s e  s y s t e m s  
a r e  i n  f a c t  j u s t  p a r t  t a s k ,  a n d  t h e  f i n i s h i n g  t o u c h e s ,  s o  t o  
s p e a k ,  t h e  i n t e g r a t i o n  of s k i l l  o c c u r s  l a t e r  on  more 
advanced  s y s t e m s  o r  i n  t h e  a i r c r a f t  i t s e l f .  
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DR. LAUBER: We have o n e  more i n  t h e  back o f  t h e  room. 

MR. DALY: P a u l  Da ly ,  Embry-Riddle U n i v e r s i t y .  I ' m  a 
l i t t l e  c o n f u s e d  a s  t o  what  l e s s o n  y o u ' r e  t r y i n g  t o  t e a c h  m e .  
I g o t  t h e  i m p r e s s i o n  t h a t  you were p r o v i d i n g  p a r t  t a s k  
t r a i n e r s  l i k e  t h e  o n e  f o r  t h e  S H 3 H ,  a n d  y e t  i n  answer ing  
q u e s t i o n s  you seem t o  b e  p r e s e n t i n g  t h e  i d e a  t h a t  maybe p a r t  
t a s k  t r a i n i n g  is n o t  a f e a s i b l e  approach .  What e x a c t l y  a r e  
you d r i v i n g  a t ?  F i r s t  of a l l  you downgraded them i n t o  t h e  
p a r t  t a s k  t r a i n i n g  and t h e n  you c a s t  them i n t o  a sys t em 
s t a t e m e n t  o r  someth ing .  

DR. LEE: I ' m  n o t  sure i f  I u n d e r s t a n d  your  q u e s t i o n .  
But  my i n t e n t i o n  is n o t  t o  downgrade p a r t  t a s k  t r a i n e r s  o r  
t h e  c o n c e p t .  I s i m p l y  p r o v i d e d  t h o s e  s y s t e m s  a s  a 
d e m o n s t r a t i o n  o f  how i n  some cases you c a n  e l i m i n a t e  some 
p h y s i c a l  r e a l i s m  and n o t  s u f f e r  an impac t  on t r a i n i n g  
e f f e c t i v e n e s s  a s  a r e s u l t .  

MR. DALY: Well, I would a g r e e .  What a r e  you s a y i n g  is  
you c a n  u s e  p a r t  t a s k  t r a i n e r s  e f f e c t i v e l y  and  n o t  o n l y  
t r a i n i n g  e f f e c t i v e l y  b u t  c o s t  e f f e c t i v e l y ?  

DR. LEE: Yes. 

DR. LAUBER: Okay. Thank you a g a i n ,  A l .  

Again ,  I h a t e  t o  c u t  o f f  d i s c u s s i o n ,  b u t  w e  w i l l  have  
p l e n t y  o f  o p p o r t u n i t y  t o  come back e i t h e r  l a t e r  t o d a y  o r  
tomorrow o r  d u r i n g  t h e  i n d i v i d u a l  working g r o u p  m e e t i n g s  t o  
a d d r e s s  s p e c i f i c  q u e s t i o n s  t o  A 1  o r  t h e  o t h e r s  who a r e  
s p e a k i n g  h e r e .  

We a r e  g o i n g  t o  s w i t c h  themes a t  t h i s  p o i n t .  What 
we 've been  t a l k i n g  a b o u t  so  f a r  t h i s  morning i s  t r a i n i n g  
t e c h n o l o g y ,  s i m u l a t i o n  t e c h n o l o g y ,  t r a i n i n g  a i d s  and 
d e v i c e s .  And most  o f  t h a t  d i s c u s s i o n  h a s  been  o r i e n t e d  
toward t h e  t e c h n i c a l  s k i l l s  a s p e c t  of t r a i n i n g .  

A l l  of  u s  i n  t h i s  room a r e  aware  t h a t  t r a i n i n g  t h e  
t e c h n i c a l  s k i l l s  required t o  f l y  a n  a i r p l a n e  is o n l y  p a r t  o f  
t h e  problem. We've come ta  r e c o g n i z e  t h a t  t h e r e  a r e  f a r  
more complex s k i l l s  i n v o l v e d  i n  o p e r a t i n g  a modern a i r p l a n e  
i n c l u d i n g  what w e  c a l l  c o c k p i t  r e s o u r c e  management and 
r e l a t e d  k i n d s  o f  i ssues;  t h i n g s  h a v i n g  t o  d o  w i t h  l e a d e r s h i p  
and t h e  deve lopmen t  o f  command a u t h o r i t y ,  communica t ion  on 
t h e  f l i g h t  deck  and s i m i l a r  t h i n g s  t h a t  s e v e r a l  o f  u s  h e r e  
a t  NASA h a v e  an a b i d i n g  i n t e r e s t  i n .  

So t h e  n e x t  s e v e r a l  p r e s e n t a t i o n s  a r e  a c t u a l l y  g o i n g  t o  
d e a l  w i t h  v a r i o u s  a p p r o a c h e s  t o  t h i s  k ind  o f  t r a i n i n g  t a k e n  
b y  s e v e r a l  a i r l i n e s  t o  a g a i n  g e t  you t h i n k i n g  a b o u t  some of 
t h e  i s s u e s  and some o f  t h e  a p p r o a c h e s  t h a t  have  been t a k e n ,  
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t h e  r e l a t i o n s h i p  be tween t h e  w e a t h e r  d i s p l a y  and  t h e  o u t s i d e  
o r  e x t e r n a l  s c e n e  from t h e  c o c k p i t .  And t h e  keyboard  
a l l o w s ,  s a y ,  p u t t i n g  i n  d i f f e r e n t  c o u r s e  c h a n g e s  and  what 
n o t .  So i t ' s  r e a l l y  a r a t h e r  a r t i f a c t u a l  v iew,  b u t  i t  t a k e s  
t h e  p o i n t  t h a t  b o t h  P a u l  and I m a k e  t h a t  we're r e a l l y  t r y i n g  
t o  t r a i n  a p a r t i c u l a r  k i n d  of  c o g n i t i v e  s k i l l  h e r e ,  and i t g s  
n o t  a l w a y s  n e c e s s a r y  t o  have  t h i n g s  i n  t h e  e x a c t  
c o n f i g u r a t i o n  t h e y  a r e  o n  t h e  a i r c r a f t .  

CAPT. S I F F O R D :  I t ' s  a s t a n d - a l o n e  sys t em;  is t h a t  
c o r r e c t ?  

DR. LEE: Y e s ,  

DR. LAUBER: Two more q u e s t i o n s .  G o  ahead .  B a c k  here .  

A V O I C E :  You ment ioned  a s t u d y  t h a t  showed t h e  
b e n e f i t s  o f  low c o s t  s i m u l a t i o n  v e r s u s  h i g h  c o s t  s i m u l a t i o n ,  
b u t  you d i d n t t  m e n t i o n  what  t h a t  s t u d y  was. I ' d  be 
i n t e r e s t e d  i n  knowing what t h e  s t u d y  was and what t y p e  o f  
p i l o t  g r o u p s  were i n v o l v e d  i n  t h a t  s t u d y .  

DR. LEE: I c a n  g i v e  you a copy o f  t h e  a r t i c l e ,  b u t ,  a s  
I r e c a l l ,  t h e y  were i n i t i a l  q u a l i f y i n g  t r a i n e e s  i n t o  t h e  -- 
two a i r c r a f t  were e s s e n t i a l l y  t e s t e d .  The SH3H h e l i c o p t e r  
was compared t o  a f i x e d  b a s e  o p e r a t i o n a l  f l i g h t  t r a i n e r  w i t h  
a v i s u a l  sys t em b u t  no mot ion .  And t h e  compar i son  was t h e  
r a t e  o f  a c q u i s i t i o n  o f  s k i l l  on b o t h  s y s t e m s  and t h e  
pe r fo rmance  i n  t h e  a i r c r a f t  a t  t h e  end of  i t ,  B a s i c a l l y  t h e  
d i f f e r e n c e s  a r e  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  I t h i n k  
t h e r e  is p r o b a b l y  a h a l f  an  hour  d i f f e r e n c e .  

A VOICE:  Wi th  r e g a r d  t o  t h e  h i g h  c o s t  s i m u l a t o r ,  c o u l d  
you t e l l  m e  would you have  any  knowledge o f  what  c r i t e r i a  
were u s e d  t o  e v a l u a t e  t h a t  dev ice  and t h e  low c o s t  d e v i c e ?  
Were t h e r e  any  h a r d c o r e  c r i t e r i a  t h a t  e i t h e r  o n e  was 
e v a l u a t e d  a g a i n s t ?  

DR, LEE:  You mean a s  f a r  a s  p i l o t  pe r fo rmance  is  
c o n c e r n e d ?  

A VOICE:  A s  f a r  a s  t h e  d e v i c e  i t s e l f  i n  ma tch ing  
a i r c r a f t  pe r fo rmance .  

DR. LEE: N o ,  I d o n ' t  t h i n k  t h e r e  was t h a t  k ind  of 
s y s t e m a t i c  compar i son  o f  e v e r y  p o s s i b l e  s p e c i f i c a t i o n .  What 
I t h i n k  t h e  Navy d i d  was s a y  what c a n  w e  g e t  away w i t h  h e r e ,  
wha t  c a n  w e  d o  w i t h  t h e  l e a s t ,  and went from t h a t  p o i n t .  I 
d o n ' t  t h i n k  t h e r e  was a n y  k i n d  of  b r o a d  t e c h n o l o g i c a l  
framework t o  t h i s .  I t h i n k  i t  was a t r i a l  and e r r o r  p r o c e s s  
t h a t  t h e y  went  t h r o u g h .  
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MR. FELL: Based on your  knowledge and e x p e r i e n c e ,  
would you s a y  t h a t  t h a t  p e r h a p s  is a good l e a r n i n g  a p p r o a c h ,  
o r  based  on t h e i r  e x p e r i e n c e  and your  e x p e r i e n c e  i n  
o b s e r v i n g  them, h a s  t h a t  worked? O r  do  you t h i n k  t h e  Navy 
o r  a n y  armed s e r v i c e s  o r  any  commerc ia l  c a r r i e r s  s h o u l d  g o  
more toward a n a l y z i n g  t h e  p i l o t ' s  a b i l i t y  i n  a f u l l  m i s s i o n  
s i m u l a t o r  p r i o r  t o  s e n d i n g  him t o  t h e  l i n e ?  O r  do you t h i n k  
t h e  p a r t  t a s k  t r a i n e r s  a r e  a d e q u a t e  i n  a s s u r i n g  t h e  p i l o t ' s  
c a p a b i l i t i e s ?  

DR. LEE: I t h i n k  t h a t  some i n t e g r a t i o n  is n e c e s s a r y  
a l o n g  t h e  way. These  s y s t e m s  have  become s o  dominant  i n  t h e  
c o c k p i t  t h a t  i t  j u s t  t a k e s  s o  much time i n  s i m u l a t i o n  o r  i n  
t h e  a i r c r a f t  t h a t  you a r e  r e a l l y  f o r c e d  by c i r c u m s t a n c e s  t o  
t a k e  a p a r t  t a s k  a p p r o a c h .  

N O W ,  f rom what  I c a n  t e l l ,  and  t he re  is  some d a t a  t o  
s u p p o r t  t h i s ,  t h e  p i l o t s  d o  have  a much e a s i e r  time o f  
i n t e g r a t i n g  t h i s  new d i s p l a y  t e c h n o l o g y ,  t h i s  new 
i n f o r m a t i o n ,  i n t o  a l l  of  t h e  o t h e r  i n f o r m a t i o n  t h e y  have  i n  
t h e  c o c k p i t  p r o v i d e d  t h e y  a r e  g i v e n  some p a r t  t a s k  t r a i n i n g  
a t  t h e  o u t s e t ,  I f  ' n o t ,  n o t  o n l y  t h e i r  r e s p o n s e s  t o  a 
p a r t i c u l a r  sys t em l i k e  t h e  heads-up d i s p l a y  d e g r a d e s  b u t  
somet imes  i t  o v e r f l o w s  i n t o  o t h e r  b e h a v i o r  a s  well. 

CAPT. SIFFORD: J i m  S i f f o r d  w i t h  Piedmont .  I n  t h e  
t r a i n e r  t h a t  you showed u s p  i t  a p p e a r e d  t h a t  t h a t  r a d a r  
s c r e e n  was above  t h a t  o f  a w i n d s h i e l d  of a s i m u l a t o r ,  o r  was 
t h a t  i n  a r ea l  a i r p l a n e ?  T h a t w s  t h e  f i r s t  q u e s t i o n .  
Second,  a p p r o x i m a t e  c o s t ?  And t h i r d ,  t h i s  i s  f o r  t e a c h i n g  
p e r i p h e r a l  s y s t e m s  f o r  t h e  a i r p l a n e  s u c h  a s  pe r fo rmance  
management sys t em i n  a g e n e r i c  s e n s e  a s  w e l l  a s  h e a d s  up 
d i s p l a y  o r  a u t o m a t i c  r e c o r d i n g  s y s t e m s  s u c h  a s  a p e r i p h e r a l  
s y s t e m  i n  g e n e r a l .  Is t h i s  t h e  i n t e n t  o f  t h i s ?  

D R ,  LEE: Of t h e  w e a t h e r  r a d a r  sys t em?  

CAPT.SIFFORD: Of t h e  t r a i n e r  a s  you had i t  d e p i c t e d  
t h e r e .  

DR. LEE:  T h a t  i s  a p a r t  t a s k  sys t em t h a t q s  f i x e d  b a s e ,  
and I d o n g t  have  t h e  p r e c i s e  f i g u r e s  o n  i t  o f f h a n d .  I t ' s  
s t i l l  under  a p r o t o t y p e  c o n t r a c t  deve lopmen t .  I ' m  n o t  sure  
e x a c t l y  i f  I have  your  q u e s t i o n  r i g h t ,  b u t  a s  f a r  a s  t h e  
w e a t h e r  r a d a r  is c o n c e r n e d p  t h a t g s  an  i n t e g r a t e d  p a r t  o f  t h e  
sys t em.  

' 1  

CAPT. SIFFORD: On your  d i s p l a y  o n  t h e  s l i d e ,  i t  
a p p e a r e d  i t  was mounted o v e r  a w i n d s h i e l d  o r  someth ing  o f  
t ha t t y p e .  

DR. LEE:  The r e a s o n  f o r  t h a t  was t h a t  i n  t h i s  
p a r t i c u l a r  sys t em t h e r e  is some t r a i n i n g  g o i n g  on t h a t  shows 
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w i t h  t h e  i d e a  i n  mind when w e  g e t  i n t o  o u r  d i s c u s s i o n s  w i t h  
t h e  i n d i v i d u a l  working g r o u p s  tomorrow, you w i l l  m a k e  u s e  o f  
t h i s  m a t e r i a l  t o  come up w i t h  sound ,  s u b s t a n t i v e  
recommendat ions  t h a t  c a n  b e  a p p l i e d  t o  your  own s p e c i f i c  
o p e r a t i o n s .  

The n e x t  two s p e a k e r s  a r e  from U S A i r .  C a p t a i n  S t a n  
F i c k e s  is  a f l i g h t  o p e r a t i o n s  manager on  t h e  7 3 7  a i r p l a n e .  
H e  was employed by U S A i r  when i t  was s t i l l  Al l egheny .  And 
i n  1957 was named check  a i r m a n  and f l i g h t  i n s t r u c t o r  and h a s  
a p p r o x i m a t e l y  1 6 , 0 0 0  f l i g h t  h o u r s .  S t a n  was t h e  i n d i v i d u a l  -- we've worked w i t h  S t a n  b e f o r e  -- who was r e s p o n s i b l e  f o r  
t h e  i n t r o d u c t i o n  o f  c o c k p i t  r e s o u r c e  management a t  U S A i r  and 
is  a l s o  c o n c e r n e d  w i t h  t h e  i n t r o d u c t i o n  and new a i r c r a f t  
p rocuremen t  programs and t h e  deve lopmen t  o f  t r a i n i n g  
programs f o r  t h o s e  new a i r c r a f t .  

D r .  Bob S e l l a r d s  is  a PhD. H i s  d e g r e e  is  i n  c l i n i c a l  
p s y c h o l o g y  from t h e  U n i v e r s i t y  o f  P i t t s b u r g h .  H e  t e a c h e s  a t  
t h e  U n i v e r s i t y  o f  P i t t s b u r g h  Medica l  S c h o o l ,  t h e  U n i v e r s i t y  
o f  West V i r g i n i a  and I n d i a n a  U n i v e r s i t y  m e d i c a l  s c h o o l s  and 
a l s o  works a s  a c o n s u l t a n t  t o  s e v e r a l  p r o f e s s i o n a l  f o o t b a l l  
t eams.  I F m  g o i n g  t o  be i n t e r e s t e d  t o  see i f  Bob r e a l l y  t i e s  
t h a t  i n t o  h i s  p r e s e n t a t i o n  t h i s  morn ing ,  

Bob f l e w  m e d i c a l  e v a c u a t i o n  h e l i c o p t e r s  i n  Vietnam, 
and  h a s  been  working w i t h  p i l o t s  s i n c e  Vietnam, w i t h  U S A i r  
f o r  t h e  p a s t  f o u r  y e a r s  l o o k i n g  a t  v a r i o u s  human f a c t o r s  
i s s u e s  i n c l u d i n g ,  h e  m e n t i o n s ,  t h e  i s s u e  o f  s u b t l e  p i l o t  
i n c a p a c i t a t i o n  and how t o  d e a l  w i t h  t h a t  i n  t r a i n i n g  
programs a n d  t h e  r e l a t i o n s h i p  o f  t h a t  t o  i n c i d e n t s  and  
a c c i d e n t s .  

So w i t h  t h a t ,  I ' d  l i k e  t o  i n t r o d u c e  t h e  two gen t l emen  
from U S A i r .  
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