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INTRODUCTION 

I t  is a n t i c i p a t e d  t h a t  t h e  growth of a v i a t i o n  i n  t h e  next  decade w i l l  
occur p r imar i ly  i n  genera l  a v i a t i o n  thereby  p l ac ing  g r e a t e r  t ra f f ic  demands on 
t h e  uncont ro l led  a i r p o r t  system. Since A i r  Traffic Control (ATC) s e r v i c e s  a r e  
no t  normally provided a t  t h e s e  a i r p o r t s ,  automated systems are being eva lua ted  
as a means of ensuring s a f e  and o r d e r l y  a i r  t ra f f ic  flow a t  high dens i ty  
uncont ro l led  a i r p o r t s .  

The Nat ional  Aeronautics and Space Adminis t ra t ion (NASA), i n  cooperat ion 
with t h e  Federal  Aviat ion Adminis t ra t ion (FAA) , has  developed an experimental  
Automated P i l o t  Advisory System (APAS) ( r e fe rence  1) t o  provide a i r p o r t  and air  
t r a f f i c  adv i so r i e s  a t  h igh  dens i ty  uncont ro l led  a i r p o r t s .  The APAS concept i s  
t o  u t i l i z e  low c o s t  automated systems t o  provide t h e  necessary information f o r  
p i l o t s  t o  more s a f e l y  p lan  and execute approach and landing a t  uncont ro l led  
high dens i ty  a i r p o r t s .  
procedural  Visual  F l i g h t  Rules (VFR) system used a t  uncont ro l led  a i r p o r t s  and, 
as an advisory system, w i l l  enhance t h e  ffsee-and-be-seenfy r u l e .  

The system i s  designed t o  be a n a t u r a l  extension of t h e  

The cu r ren t  system used a t  uncont ro l led  a i r p o r t s  i s  f o r  p i l o t s  t o  
"self-announce" ( t r a f f i c  advisory)  over  a UNICOM r a d i o  channel and reques t  
t h e  a c t i v e  runway ( a i r p o r t  advisory)  from t h e  Fixed Base Operator (FBO). The 
UNICOM r a d i o  channel i s  a l s o  used f o r  genera l  information and r eques t s ,  and 
can be shared by s e v e r a l  d i f f e r e n t  a i r p o r t s .  
Manassas a i r p o r t  is  shared by Manassas, Montgomery County, Warrenton, and 
Freeport .  
self-announce; (2) t h e  a c t i v e  runway information may no t  be a v a i l a b l e  (FBO 
may be absent  from t h e  r a d i o  performing o t h e r  jobs ,  e t c . ) ;  (3) t h e r e  may be 
r a d i o  i n t e r f e r e n c e  due t o  mul t ip l e  t ransmiss ions ;  and (4) self-announcement 
a t  one a i r p o r t  may be i n t e r p r e t e d  by p i l o t s  at another  a i r p o r t .  

For example, t h e  UNICOM at 

The problems with t h i s  t ype  of system a r e  (1) not  a l l  p i l o t s  

The experimental  APAS was designed t o  be a tes t  instrument  i n  which i t s  
concept could be eva lua ted  and experiments could be performed t o  determine t h e  
s p e c i f i c a t i o n s  f o r  an ope ra t iona l  system. Tes t ing  of t h e  experimental  system 
was i n i t i a l l y  performed a t  NASA's Wallops F l i g h t  Center (WFC) us ing  NASA test 
p i l o t s ,  bu t  i n  l a te  May 1980, t h e  APAS was moved t o  Manassas Municipal Ai rpor t ,  
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Manassas, Vi rg in ia .  
uncont ro l led  a i r p o r t  with an est imated 200,000 opera t ions  p e r  year .  
June 23,  t o  August 16, 1980, t h e  experimental  WAS was operated d a i l y  between 
9 a . m .  and 5 p.m. (9 a.m. t o  10 p.m. t h e  week of August l l),  and an eva lua t ion  
of t h e  APAS concept was obtained from p i l o t s  who used t h e  system. 
eva lua t ions  and t h e  system performance a r e  presented.  

This  a i r p o r t  was s e l e c t e d  because i t  i s  a high dens i ty  
From 

These 

APAS DESIGN AND CONFIGURATION 

In order  t o  implement t h e  APAS concept,  t h e  APAS was requi red  t o  have t h e  
fol lowing design f e a t u r e s  : 

(1) Low Cost - The system must be a f fo rdab le  t o  most of t h e  county, municipal,  
o r  privately-owned a i r p o r t s  i n  t h e  na t ion .  
1975 d o l l a r s  was imposed f o r  t h e  APAS.) 

(A c o s t  l i m i t  of $50,000 i n  

(2) Airpor t  Advisory System - This  system should be capable of :  

(a )  I ssu ing  a r e p o r t  a t  l e a s t  once every two minutes which would inc lude  
an a i r p o r t  i d e n t i f i e r ,  t ime of day, favored runway, wind speed, 
d i r e c t i o n  and gus t ,  a l t i m e t e r  s e t t i n g ,  and ambient and dew po in t  
temperatures.  

(b) Automatically s e l e c t i n g  t h e  runway and having self-checking f e a t u r e s .  

(c) Manual c o n t r o l  over  runway s e l e c t  and sensor  f a u l t  v i a  an opera tor  
con t ro l  panel.  

(d) Handling at least f i v e  add i t iona l  sensors .  

(3) Traffic Advisory System - This  system should be capable o f :  

(a )  I ssu ing  a r epor t  every 20 seconds t o  i d e n t i f y  t h e  number of a i r c r a f t  
on each p a t t e r n  l e g  and t h e  p o s i t i o n ,  bear ing,  and heading of 
non-pat tern aircraft. 

(b) Radar s u r v e i l l a n c e  of a non-cooperative aircraft v i a  a s k i n  t r ack ing  
radar .  

(c)  Radar coverage t o  f i v e  n a u t i c a l  miles. 

(d) Height de t ec t ion .  

(e )  Reporting a t  least t e n  (10) aircraft  and t r ack ing  a t  l e a s t  twenty (20) 
aircraft. 

(4) I n t e r f a c e  - The APAS should r e q u i r e  only a s tandard  Very High Frequency 
(VHF) rad io .  
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To meet t h e s e  requirements ,  t h e  experimental  APAS conf igu ra t ion  (Figure 1) 
used at t h e  Manassas a i r p o r t  included a r a d a r  s e t ,  mini- and micro-computers, 
weather sensors ,  a VHF transmitter, and an ope ra to r  c o n t r o l  pane l .  

I d e a l l y ,  an APAS r a d a r  system should have t h e  fo l lowing  f e a t u r e s :  
s o l i d - s t a t e  e l e c t r o n i c s ,  a Moving Target  I n d i c a t o r  (MTI) o r  Doppler processor  
f o r  ground c l u t t e r  e l imina t ion ,  capable  of d e t e c t i n g  a 0.5 m2 t a r g e t  at t h r e e  
n a u t i c a l  mi les  wi th  a 300 meter range r e s o l u t i o n ,  and c o s t i n g  $30,000 i n  
product ion runs. S tud ie s  performed ( r e fe rence  2)  t o  s e l e c t  t h e  APAS r a d a r  
i n d i c a t e d  t h a t  MTI and Doppler t ype  r a d a r s  were e i t h e r  cos t  p r o h i b i t i v e  
(>$250,000) o r  had i n s u f f i c i e n t  range c a p a b i l i t y  (<1.8 n a u t i c a l  mi l e s ) .  From 
t h e s e  s t u d i e s ,  i t  was concluded t h a t  t h e  most s u i t a b l e  r a d a r  f o r  APAS was t h e  
Marine Pa th f inde r  s u r v e i l l a n c e  radar .  This  non-coherent r a d a r  is s o l i d - s t a t e ,  
except f o r  a magnetron and modulator switch tube,  and r e q u i r e s  t a r g e t s  t o  be 
de t ec t ed  and t r acked  i n  a ground c l u t t e r  environment. 
t h e  APAS used c l u t t e r  suppress ion  techniques (narrow beam width antennas,  
S e n s i t i v i t y  Time Control  (STC) f o r  each antenna, and a c l u t t e r  sc reen  s e t  t o  
a t t e n u a t e  Radio Frequency (RF) s i g n a l s  below two degrees  e l e v a t i o n ) ,  and 
sof tware  t a r g e t  d e t e c t i o n  algori thms ( c l u t t e r  mapping, th reshold ing ,  and mean 
l e v e l ) .  

To accomplish t h i s ,  

A s i n g l e  t r ansmi t  and mul t ip l e  r ece ive  antenna were s e l e c t e d  f o r  t h e  APAS 
t o  enable  t h e  system t o  determine whether a i r c r a f t  were a t  p a t t e r n  a l t i t u d e ,  
above p a t t e r n  a l t i t u d e ,  o r  s o  high t h a t  t hey  were of no i n t e r e s t .  
Manassas conf igu ra t ion ,  t h r e e  r e c e i v e  antennas were used and s e t  at  5 ,  10 ,  and 
20 degrees  e l e v a t i o n  with beam widths of  4, 6, and 13 degrees,  r e s p e c t i v e l y .  
One antenna was scanned 360 degrees every two seconds r e s u l t i n g  i n  a s i x  second 
target  update  r a t e .  
t a r g e t  was rece ived  i n  two of t h e  t h r e e  antennas.)  

For t h e  

(Under c e r t a i n  condi t ions ,  t h e  s i g n a l  r e tu rned  from a 

The mini- and micro-computers were used t o  provide  t a r g e t  d e t e c t i o n  and 
t r ack ing ,  p a t t e r n  c l a s s i f i c a t i o n ,  eva lua t ion  of weather sensory d a t a ,  and 
genera t ion  of audio vo ice  messages f o r  t ransmiss ion  t o  aircraft. 
c o n t r o l  panel  provided manual c o n t r o l  over runway s e l e c t i o n  and weather 
sensory s t a t u s .  

The ope ra to r  

SYSTEM PERFORMANCE EVALUATION 

An eva lua t ion  of t h e  APAS performance i n  a high d e n s i t y  uncon t ro l l ed  
environment was one of t h e  primary o b j e c t i v e s  of t h e  Manassas t e s t i n g .  
purpose of  t h i s  eva lua t ion  was t o  determine t h e  adequacy of system 
s p e c i f i c a t i o n s  and t o  a s c e r t a i n  whether any system degrada t ion  would occur  due 
t o  high t r a f f i c  d e n s i t y  o r  o t h e r  f a c t o r s .  
system cyc le  time, t a r g e t  de t ec t ion ,  t r ack ing ,  and message r a t e s .  

The 

The primary a r e a s  of concern were 

The methods used t o  eva lua te  APAS performance inc luded  a con t inua l  
v e r i f i c a t i o n  of advisory r e p o r t s  and t h e  maintenance of a system anomalies and 
p e r t i n e n t  d a t a  log. Addi t iona l ly ,  dur ing  two 90-minute per iods  each day, a l l  
t r a f f i c  advisory  r e p o r t s  w e r e  recorded and a count was obta ined  of t hose  r e p o r t s  
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v e r i f i e d  o r  unve r i f i ed  by r ada r  o r  v i s u a l  s p o t t e r s .  Throughout t h e  six-week 
test  per iod ,  95 percent  of t h e  APAS r e p o r t s  were v e r i f i e d  during t h e  90-minute 
counts .  The breakdown on t h e  f i v e  percent  i n c o r r e c t  r e p o r t s  showed t h a t  one 
pe rcen t  was l o s s  of t r a c k  on t h e  f i n a l  l eg ,  one percent  were late reports on 
depar t ing  aircraft, two percent  were false tracks caused by l a r g e  earth-moving 
equipment being used t o  cons t ruc t  a parallel runway, and one percent  was f o r  
va r ious  o t h e r  causes.  
r e p o r t s  were enhanced by earth-moving equipment and s i t e  l oca t ion  problems 
unique t o  t h e  experimental  APAS. 
r a d a r  s i g n a l  t o  be requi red  f o r  t a r g e t  de t ec t ion ,  t h e r e f o r e ,  decreasing t h e  
p r o b a b i l i t y  of de t ec t ion .  I t  should be noted t h a t  t h e  APAS sof tware conta ins  
a computer code t o  e l imina te  problems produced by roadways, but  it could not  
be  u t i l i z e d  because t h e  "roadway!' f o r  t h e  earth-moving equipment was one-half 
m i l e  wide. 

The occurrences of t h e  i n c o r r e c t  f i n a l  and depar ture  

These two f a c t o r s  caused a higher-than-normal 

During t h e  tes t  per iod ,  t h e  maximum t ra f f ic  dens i ty  occurred on Sunday, 
J u l y  13, 1980. The t o t a l  t r a c k  r a t e ,  opera t ion  rate, and t r a f f i c  r epor t  
histogram d a t a  f o r  t h i s  day a r e  presented  i n  Figures  2, 3,  and 4, r e spec t ive ly .  
(Tota l  t r a c k  r a t e  is t h e  number of APAS v a l i d a t e d  t r a c k s  per hour; t h e  
opera t ion  r a t e  is  t h e  sum of t ake -o f f s  and landings p e r  hour; t h e  t r a f f i c  
r e p o r t  histogram d e p i c t s  t h e  number of t r a f f i c  r e p o r t s  conta in ing  "N" number 
of a i r c r a f t ) .  This  d a t a  i n d i c a t e s  t h a t  t h e  APAS operated f o r  f i v e  hours at  
an ope ra t iona l  r a t e  exceeding 50 opera t ions  p e r  hour with a peak r a t e  of 70 
opera t ions  during a one-hour per iod.  Addi t iona l ly ,  t h e  system repor ted  i t s  
design l i m i t  of 10 a i r c r a f t  on s e v e r a l  occasions.  System performance 
measurements during t h i s  per iod  ind ica t ed :  (1) t h e  two-second system cyc le  
t ime was maintained; [ 2 )  no degradat ion occurred i n  t ra f f ic  r epor t  accuracy 
rates ( t h e  h ighes t  accuracy rate achieved during t h e  six-week test occurred 
during t h e  f ive-hour  high d e n s i t y  per iod  on J u l y  13) ;  and (3) t h e  time f o r  a 
t r a f f i c  advisory message exceeded t h e  20-second per iod  s e v e r a l  t imes,  but  
system software handled t h i s  s i t u a t i o n  by delaying t h e  next  advisory by t h e  
t ime overrun. 

During t h i s  tes t  per iod ,  t h e  APAS performance i n  marginal VFR condi t ions  
was mixed. On two occasions,  dur ing  very hazy condi t ions ,  t h e  APAS experienced 
no performance degradation; on o t h e r  occasions,  i n  l i g h t  t o  moderate r a i n ,  t h e  
t r a f f i c  advisory system was turned  off because of numerous false t a r g e t  r e p o r t s .  
The APAS conta ins  computer sof tware which d e t e c t s  t h e  ex i s t ence  of r a i n  and 
a t tempts  t o  maintain p a t t e r n  r e p o r t s  while  d e l e t i n g  t raff ic  r epor t s  ou t s ide  
t h e  p a t t e r n  i n  t h e  area where t h e  r a i n  occurs.  This sof tware  was used wi th  
f avorab le  r e s u l t s  on s e v e r a l  occasions during i s o l a t e d  thunderstorms. 
Although t h e  computer sof tware i n  the experimental  APAS d id  not  con ta in  t h e  
proper  messages, it appears t h a t  t h e  r a i n  d e t e c t i o n  sof tware could be expanded 
t o  handle  t h e  moderate r a i n  problems. 

The experimental  APAS had a seven-to-eighteen second system delay which 
r e s u l t e d  i n  a i r c r a f t  completing a p a t t e r n  l e g  t u r n  being repor ted  on t h e  
previous p a t t e r n  leg.  
t r a f f i c  advisory r epor t ing  t i m e ,  t h e  six-second t a r g e t  update  r a t e ,  and t a r g e t  
coas t  mode following a missed de tec t ion .  
concern about t h e  delay,  bu t  p i l o t s  who con t inua l ly  used t h e  system ind ica t ed  
t h a t ,  i f  they d i d n ' t  l o c a t e  t h e  t r a f f i c  r epor t ed  i n  a p a t t e r n  leg,  they would 
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i n s t i n c t i v e l y  look f o r  t ra f f ic  on t h e  next  p a t t e r n  l eg  and, t h e r e f o r e ,  t h e  
delay wasn’t a problem. 

During t h e  APAS ope ra t iona l  per iod ,  t h e  Manassas UNICOM voice  t r a f f i c  
This  condi t ion  was i l l u s t r a t e d  by a comparison was s i g n i f i c a n t l y  reduced. 

between t h e  voice  traffic which occurred immediately before to that which 
occurred during s h o r t  per iods  i n  which APAS messages were te rmina ted  t o  s t o r e  
t r ack ing  da ta .  
Although measurements were n o t  made t o  quantize it, the reduction was 
s i g n i f i c a n t  enough t o  make it obvious t o  those  who monitored t h e  UNICOM 
frequency. 

During t h e s e  pe r iods  p i l o t s  used t h e  self-announcement system. 

The only APAS anomaly occurred i n  t h e  runway s e l e c t i o n  algori thm, which 
caused a runway change t h r e e  times over  a f i v e  minute per iod  i n  l i g h t  and 
v a r i a b l e  winds. 
impacted s e v e r a l  input  numbers i n  unforeseen ways. 
problem was implemented by changing t h e  va lue  of an inpu t  number, bu t  t h i s  f i x  
would negate  t h e  u n i v e r s a l i t y  of t h e  algorithm. 
has  been proposed bu t  has no t  been t e s t e d .  

An a n a l y s i s  of t h e  problem ind ica t ed  t h a t  t h e  number of runways 
An immediate f i x  t o  t h e  

A s o l u t i o n  t o  t h i s  problem 

PILOT EVALUATION 

The second o b j e c t i v e  of t h e  Manassas t e s t i n g  was t o  ob ta in  p i l o t  
eva lua t ions  of t h e  APAS concept i n  t h e  uncont ro l led  high d e n s i t y  environment. 
To accomplish t h i s ,  t h e  experimental  APAS was operated f o r  an eight-hour  per iod  
each day f o r  s i x  weeks. 
was d i s t r i b u t e d  t o  p i l o t s  who used t h e  system and one hundred p i l o t s  responded t o  
t h e  ques t ions  (Q). The i r  responses (R) and an au thors  comment (C) a r e  
presented:  

An in format iona l  package, inc luding  a ques t ionna i r e  

Q: Date and t i m e  of experience? 

R: Not app l i cab le .  

Q: P i l o t  Hours? 

R: 50 - 5% 
100 - 6% 
200 - 12% 
500 - 18% 
1000 - 17% 

>lo00 - 42% 

Q: a. Function? 

R: P i l o t  - 99% 
Co-Pi lot  - 1% 
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b. Rating? 

Q: 

R: 

Q: 
R: 

Q: 

R: 

C: 

Q: 

R: 

Q: 

R: 

P r i v a t e  - 7% 
Commercial - 2% 
Instrument - 12% 
SEL - 28% 
Mult iple  - 51% 

Type of aircraft? 

SEL - 81% 
MEL - 16% 
Other - 3% 

APAS Voice Qual i ty?  

Unus ab 1 e - 0% 
Confusing - 1% 
S a t i s f a c t o r y  - 39% 
Excel lent  - 53% 
Other - 7% (4% favorable  and 3% unfavorable)  

Was t h e  a i r p o r t  advisory two minute r a t e  s a t i s f a c t o r y ?  

Yes - 89% 
NO - 11% 

Most of t h e  no reponses occurred on hazy days when p i l o t s  i nd ica t ed  they 
needed favored runway information more of ten .  
i n s u f f i c i e n t  because p i l o t s  were re leased  from a con t ro l l ed  condi t ion  t o  VFR 
and tuned t o  t h e  APAS broadcast  after they  had t h e  a i r p o r t  i n  s i g h t .  
Invar iab ly ,  some p i l o t s  had t o  f l y  around t h e  a i r p o r t  f o r  almost two minutes 
t o  l e a r n  t h e  favored runway from t h e  next a i r p o r t  advisory.  

The two-minute r a t e  was 

Was t h e  a i r p o r t  advisory message format acceptable? 

Yes - 92% 
NO - 8% 

Any improvements i n  a i r p o r t  advisory? 

No improvement - 38% 
Repeat runway more o f t e n  - 12% 
Runway change confusing - 10% 
Temperature and dew po in t  

information no t  necessary - 6% 
Other - 34% 
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Q: a. Did you experience a change i n  active runway? 

R: Yes - 18% 
NO - 82% 

C: 

Q: 
R: 

C: 

Q: 
R: 

C: 

Q: 
R: 

The APAS selects t h e  favored runway by a technique which is  a func t ion  of t h e  
p r e v a i l i n g  winds. When condi t ions  occur which produce a change i n  t h e  
favored runway, t h e  APAS i n i t i a t e s  t h e  change by announcing it on t h e  next  
a i r p o r t  advisory message. 
which occur between a i r p o r t  adv i so r i e s ,  t h e  runway change i s  announced 
following t h e  t raff ic  r e p o r t .  
advisory when t h e  favored runway i s  announced t o  be t h e  new one. 

On each of t h e  next s i x  t r a f f i c  advisory r e p o r t s ,  

The process  is  completed on t h e  next a i r p o r t  

b. If so, d e s c r i b e  your r eac t ion .  

Dangerous - 22% 
Confusing - 28% 
S a t i s f a c t o r y  - 28% 
Orderly - 22% 

Two occurrences cont r ibu ted  n e g a t i v e  responses t o  t h i s  ques t ion .  
was t h e  runway change anomoly descr ibed i n  t h e  system performance eva lua t ion  
where s e v e r a l  a i r c r a f t  were forced t o  t a x i  back-and-forth on t h e  taxiway, 
while t h e  APAS kept changing t h e  favored runway. 
s e v e r a l  responses t h a t  t h e  runway change method was confusing. 

The f i rs t  

This  occurrence caused 

The second occurrence r e s u l t e d  from a breakdown i n  con t ro l  over t h e  favored 
runway. Since c o n t r o l l i n g  t h e  runway would be p a r t  of any APAS evalua t ion ,  
an agreement was made with t h e  Manassas a i r p o r t  a u t h o r i t i e s ,  whereby t h e  
Manassas FBO would d i r e c t  anyone reques t ing  t h e  favored runway t o  ob ta in  t h e  
information from APAS broadcast .  On two occasions t h i s  procedure f a i l e d  
and a favored runway, d i f f e r e n t  than t h e  one s e l e c t e d  by APAS, was announced 
on t h e  UNICOM frequency. On both occasions,  t h e  r e s u l t  produced was two 
aircraft simultaneously at tempting t o  land on opposi te  runways. 
Announcements were made t o  d i v e r t  t h e  aircraft, bu t  s e v e r a l  "dangerous" 
responses were received from p i l o t s .  

Was t h e  traffic advisory rate s a t i s f a c t o r y ?  

Yes - 89% 
NO - 11% 

A non-l imit ing method was chosen t o  announce t raff ic  information f o r  t h e  WAS. 
Non-pattern r e p o r t s  were ordered by azimuth so t h a t  p i l o t s  could d i f f e r e n t i a t e  
p o t e n t i a l  c o n f l i c t i n g  and non-confl ic t ing aircraft. This  method would produce 
numerous t a r g e t  r e p o r t s  i n  high traffic d e n s i t i e s  so  t h e  next  s e v e r a l  
ques t ions  were designed t o  eva lua te  t h e  method. 

a. Were you a b l e  t o  i d e n t i f y  your se l f  i n  t h e  t raff ic  advisory? 

Yes - 95% 
NO - 5% 
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b. How many o t h e r  aircraft were being repor ted?  

1 - 9% 
2 - 13% 
3 - 24% 
4 - 19% 
5 - 19% 
6 - 10% 
7 - 4% 
8 - 1% 

Q: Were you a b l e  t o  l o c a t e  a l l  o t h e r  t ra f f ic  i n  t h e  advisory? 

R: Yes - 46% 
NO - 54% 

If no, were you a b l e  t o  l o c a t e  a l l  traffic p resen t ing  a p o t e n t i a l  c o n f l i c t ?  

Yes - 86% 
NO - 14% 

Q: What i s  your opinion of  t h e  traffic advisory? 

R: Disastrous - 3% 
Confusing - 8% 
S a t i s f a c t o r y  - 34% 
Wonderful - 30% 
Other - 25% (19% favorable  and 6% unfavorable)  

Q: Did you experience any false t a r g e t  r e p o r t s ?  

R: Yes - 14% 
NO - 86% 

If yes ,  was it a problem? 

Yes - 45% 
NO - 55% 

Q: Did you s i t e  any t ra f f ic  t h a t  was not  r epor t ed  by t h e  system? 

R: Yes - 20% 
NO - 80% 

Q: Was t h e  t raff ic  advisory information i n  a format t h a t  you f u l l y  understood? 

R: Yes - 95% 
NO - 5% 
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Q: What is  your opinion of  t h e  APAS messages vs .  self-announcement? 

R: Favored APAS - 87.5% 
Favored se l f -anouncement  - 12.5% 

Q: Comments: 

R: Favorable - 86.5% 
Unfavorable - 13.5% 

C: The favorable  comments ind ica t ed  t h a t  p i l o t s  thought t h a t  APAS was a safer 
system than t h e  self-announcement procedure. 
were i n  two genera l  areas: 
p i l o t  i n t en t ions .  

The unfavorable comments 
system delay and l a c k  of knowledge about 

CONCLUDING REMARKS 

The t e s t i n g  a t  Manassas was t h e  first attempt t o  eva lua te  an APAS i n  a high 
d e n s i t y  uncon t ro l l ed  environment. As a minimum, t h i s  test  proved t h a t  low-cost 
automated systems can provide a i r p o r t  and a i r  t ra f f ic  advisory information a t  
high d e n s i t y  uncon t ro l l ed  a i r p o r t s ,  and a l a r g e  major i ty  of t h e  use r s  p r e f e r r e d  
t h e  APAS over a self-announcement procedure.  

The ope ra t iona l  performance of  t h e  APAS i nd ica t ed  t h a t  add i t iona l  
i n v e s t i g a t i o n s  should be conducted i n  t h e  fol lowing a reas :  

C l u t t e r  Suppression.- - Enhancements i n  c l u t t e r  suppression w i l l  decrease t h e  
false t a r g e t  r epor t  rate and could so lve  t h e  f i n a l  and depar t ing  a i r c r a f t  
r epor t ing  problem. 
increas ing  t h e  he ight  of t h e  antenna platform and optimizing t h e  t ransmi t  
and r e c e i v e  antennna e l eva t ion  beam width. 
type o f  r ada r  would s o l v e  t h e  c l u t t e r  problem, and t h i s  type rada r  may be 
requi red  a t  some "trouble"  a i r p o r t s ,  bu t  t h e  cos t  of t h i s  s o l u t i o n  should be 
analyzed vs.  system a f f o r d a b i l i t y .  

The enhancements could be made i n  s e v e r a l  ways, such a s  

I t  i s  recognized t h a t  an MTI 

System Delay.- - Decreasing t h e  system time de lay  appears f e a s i b l e  without 
s i g n i f i c a n t l y  i n c r e a s i n g  system cos t  by using a dual  r ece ive r  r ada r  system and 
concurrent ly  processing two rece ive  antennas. I t  i s  suggested t h a t  t h e  lowest 
e l eva t ion  antenna be processed every cycle  and t h e  two upper e l eva t ion  antennas 
be a l t e r n a t e l y  processed. 
second system de lay  and have add i t iona l  b e n e f i t s  such as t o  inc rease  t h e  range 
o f  i n i t i a l  t a r g e t  r epor t ing  and decrease t h e  false t a r g e t  r e p o r t  frequency. 

This  method should r e s u l t  i n  a three- to-seven 

121 



Channel Assignments. - - The decrease  i n  UNICOM voice  traffic during APAS 
operations and the APAS requirement of only a 10- to 20-nautical mile broadcast 
coverage area are significant factors in accessing frequency channel 
assignments f o r  an ope ra t iona l  system. 
broadcas t  may be obtained by ass igning  more uncont ro l led  a i r p o r t s  t h e  same 
UNICOM frequency. 

Addi t iona l  channels for the  H A S  

The i n i t i a l  o b j e c t i v e s  of  t h e  APAS program have been accomplished i n  t h a t  
concept f e a s i b i l i t y  has  been demonstrated and a system description can be 
defined.  
t h e  r e s u l t s  of t h e  Manassas t e s t i n g  i n t o  a follow-on system. 

I t  is  recommended t h a t  a Phase 11 program be i n i t i a t e d  t o  inco rpora t e  
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Figure 3.- Opera t iona l  r a t e  - J u l y  13, 1980. 
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Figure 4.- T r a f f i c  r e p o r t  his togram - July 13,  1980. 
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