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Abs t rac t  

Figure 1 i l l u s t r a t e s  i n  block diagram t h e  methodology for e s t ima t ing  c ross - t r ack  
v e l o c i t y  by combining rate-gyro and Loran-C d a t a .  
has e s t a b l i s h e d  va lues  f o r  

A t  p r e s e n t  pre l iminary  a n a l y s i s  
K 1 ,  K2 ,  t h e  parameters of t h e  d i g i t a l  c o n t r o l  loops.  

A computer program has been w r i t t e n  t o  implement a d i g i t a l  s imula t ion  o f  t h e  
system as i l l u s t r a t e d  i n  f i g u r e  2. Given a model f o r  t h e  noise  i n  t h e  rate-gyro and 
Loran-C rece ive r ,  and t h e i r  dynamic response,  t h e  s imula t ion  provides  a working model 
t o  e s t a b l i s h  good c o n t r o l  loop parameters.  

The layout  of t he  LED d i sp lay  for f l i g h t  t e s t i n g  of  Loran-C approach f l y i n g ,  
which was cons t ruc ted  during a v i s i t  t o  Langley Research Center,  is shown i n  f i g u r e  3 .  
Four bar-graph LED d i s p l a y s  are pa i r ed  to provide c ross - t rack  d i s t a n c e  and v e l o c i t y  
from a Loran-2 def ined  riinwsy e e n t e r l i n c .  
t o  provide alphanumeric readout  of range t o  touchdown and des i r ed  he igh t .  
case w a s  b u i l t ,  a c i r c u i t  board designed, and manufactured wi th  t h e  a s s i s t a n c e  of 
NASA Langley personnel.  

TFQ sevec-secpent LED displays are used 
A metal  
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Figure 1. Block diagram - optimal estimation of cross-track velocity. 
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Figure 2. Digital simulation of the Optimal cross-track velocity system. 
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Figure 3. Layout of LED d isp lay  €or Loran-C f l i g h t .  
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