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I . I N  FRO D [C [ I  ON

- i  ~~~~ o f the  BA IT S 1 D l ies  i~~n \ i l  i L l i t l o m i  ami d R~~f j i t u r n e n t  t a sk
( 2 )

flit . I Sn r e a c h  t S S t  m e  a i l  s~~ I I  t i e  p e r  f o r m a n c t -  m l  k ey  DABS sensor  e l e men t s  u n der

a s i d e  v ar  i s -t v of  S i t s  a mi d  t i j I  t ic s i t u a t i o n s . DABS had p r e v i o u s l y  bee n

t e st e d  e x t  5 - t i s  ivcl v i t  t h e  DAB S E x p e r i m e n t a l  F a c i l i t y  ( D A B S E F )  1 o c i t e d  in

1~ -:- i m i c t o n . M m s s a c h t m s e t t s  . ( T i c  goal of  these field performance moc isurements

w i s  im i c r c a s e d  i s — a i r a m i c e  t h a t  t h e  t f l g  ( m i s e r  i ng  d e v e l o pm e n t a l  s enso r s  b e i n g

m c  c i r e , i  I ro am im idus  t rv  w i l d  ace t expec t a t  ions when  ins t a l  led It  t vp ical  FAA

5 i t  5- 5 .

I n o r d e r  to  er  t o rn  t l i eS e  a e l s c i t ,  a - i l  s a i r i u s ( m m r t Ii ) I e Measurements

F t c  i i i  Cv (T M F)  ( 2 )  
s i s  des  i gn e d  and b it  i i  t t o  i t mi p I e lmi e mi  I t h e  DABS sensor  “ f r o n t

end ’ i n c l u d ing  lA B S ‘ ‘ i l C E I t S  t r i m t s n m i t t ~~r .  L w  , m m t  d l i i i , a l o m i o p u i s s -  receivers ,

and DABS ‘A F C R R S  r e p  i v dc Lc t m  r o . I) i i i  to I - I i t  i w e re  r e c o r d e d  ‘ or computer

p r o c e s s  ( t i c  :L t h e  ( i f m m r i t i r v  in L x i i m t ’ m l . I b i s  c o I i i j ) m i l s r  p r o c es s i n g  i tn p l e —

as m l t - f  t h e  rena  I n d e r  of  t h e  ( ( A B S  sen sor  fu n c  t ions an d i Iso per  I ormed v ar  ions

Fee t d inc  and m m i i Ics is t une t mi s

( : ‘ r r e c t  ‘ f m t F i L i o n  o f  I ( m ~ - [ M V  wa s verifi ed initii l l v by c o m p a r i s o n  w i t h

D A B S E F  w h i l e  c ’ — l ’ e i t m - h , m i i i w } m l ( , - I m i t e d i h a l f  n i l . - iw lv it Ilanscom Field ,

Bed , r h  ( M i s s . ) : 1  lowing  ye r i I i c a t  j~~it , t h e  T MV was  t a k e n  to  e leven  s i t e s

w I i . - r , -  a ‘ i r i s - t v  of  t e s ts  \~‘ e r c  c o n d u c t e d . .\ b r i e f  s m i r v s - v  01 t h e  t e s t s  is

inc 1 uds I i n  t he  m m m x t s ec t  i ‘n.  Ci i  I s r t p r  t i ’ve c ss-n s ’r r an g e  and m o nop u l se

c i m m i t l i  i c c t m r i c v  pe r f rm i m i c e  on DAB S and 1\TCRBS equipped aircr a ft , i m d t h e

* lu r i n g  t h e  l i s t  l i i i  f I 197o and e ar l y  1 9 7 7 .
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t o t i  1 t sp  Iv p r o c e s s  ing ‘er f or m a n c e  of  t he  AT CRBS m m io d e 01 DABS , i n c l u d i n g  bI ~~

s c m  ra t to , t r i c k  c ’nt i n u i t v , code and altitude reliabilit y , and p e r f o r m a n c e

i n  c r o s s i n g  t r a c k  s i t u a t i o n s .

‘i . Sn rvev  0 I Ml - t e s ts

I .  Ob j sm c t iv e s

[MV t e s t s  W er e  st r u c t u r e d  to s u p p o r t  sensor desi gn v a l i d a t i o n  and

r e f i n e m e n t  and i n clu d e d  o p e r a t i o n  w i t h  DABS si gna l s  and w i t h  ATCRBS sig n a l s .

A companion  o b jec t i v e  s- i s  t h e  c o l l e c t i o n  of d a t a  to ‘ c h a r a c t e r i z e’ d i f f e r e n t

sit e s .  S i n c e  the  p e r f o r man c s - of a r a d a r  or beacon depends  upon the  p r o p a g a —

t ion cond i t  ions  at  the  l o c a l  s i t e , i t  was n e c e s s a ry  to  d e t e r m i n e  wit  ic l i  f a c t o r s

s:s’u I d  he m i t r i h u t e d  to  the  sem i so r  d e s i g n  i t st l 1 and w h i c h  were  s i t e  d e p e n d e n t .

[h i s  s i t e  c h a r a c t e r  i : i t  ion e x p e r i m e n t s  u s u a l ly  i n v o l v e d  c i r c u l a r  I lig ht  p a t i m s

m d  sa p  loved  ded i c i  ted a i r c ra  f L

The pr  ins: i pal  i n t e nn a  used was ( i s  DABS nod i f  ic it  ion of t i m e  A S R — 7

in t sn n l ( r a d a r  f s s d  mod i f  ted t o i n c l u d e  ii b e acon  tnonopu I se , s-d . ) A sw

a n t e n n a , i SI )  I. i t  ‘ ( m m e , L r i m m i g i m  ‘ * ( w i t h  i n to g r a  I omn i , so or ranged  is to g i v e  a

s u i t a b le  monopulse  r s - sp o n s e , p e r m n L t t e s l  si ’me i s o l a t i o n  of p a t t e r n  dependen t

e f 1, - e t s .

2 .  S i t e  Ss l e c t i o r m

The I M i  s it es  st I cc ted  s ir e  Bos ton , W a s h i ng t o n , D . C .  , Ph i l l a d si p h i i  , l o s

m m - l o s , S i l t  l ike C i t ~~. L i s  \ e g a s , i m i ~( l 1 i r w j k , R . 1  . Bostoti  was close C

( 1. - s i  : tie h and b u i l t  by Co s s i mr , L t d , of  t h e  U K .
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t i m e  L i h ’ m i  t o ry  and hence  a good f i rs t p ( i c .  i sh i k  s shown ‘s c i t i n g  p rocedu re s

In add i t ion , Bos ton had been t inde  r sm i  ry e  i l l i m i m by I ) A B SEF f o r  two  yea r s , and

slata  t ak en  s i tn u l t a n e o m i s  w i t h  (L d i S l V mmii i  t h i .  R - ~~I : i  A B I  ~ s i m ’zed amp le ev idence

of f a l s e  t a r g s  t r o i l  e, - t  ion  p 1- m b I ems

W i s h m i m i c t , ’m i , l ) . C .  h i s  rs -p1 m m - t e d  l i s t -  I i r c i t p r o b m h e’- ~~ , low r o u n d — r e l i a —

h i l i t v , et c . • and has  b e s m i  Cl i i  sub j e s t of  ss - s e r t l  s t u d i e s . Los An g e l e s  has

been used f o r  v e i r s  as t h e  p~~e’~~ rb  i a l  “w ‘ r s t  cas t - ’’ ag a i n s t  w h i c h  svs tern

des i gns  ir e  compared  . ‘‘ I A  I Yfi 5’’ s-as t h e  g e m  I f o r  s i t  is  f a c t o ry  DABS des i gn

wi  t im In i m i t e  r ito ‘‘ LA 19 82’ ’  w i m , - t i  t h t t ’ A I C R B S  p r oh i  l en  wou ld  p e a k  t h e r e

l ’h i l a d e l p h i I : i  ( C l e m e m i t o n  , N .  1 . ) i s  t i l e  p l u m e d  m i t e  f o r  the t h i r d  Eng i—

t a p e r i n g  l) e v e l ep m en t  M, ’de I PAIl S and I t s  s i t s ‘f Chi c  t e n t a t i v e ly  p lanned DABS

s)P C r i t  i cin al  t r i a l s  , 50 1 t W 1 5  i topor t i a  t t h a t  11-li- i i  L i  he  t a k e n  t h e r e

Si mice th i s  F’ s \  is c a ms  ( dc i -  i n ,g move f ro -a i t s  h ir e se n t  s i t e  i t  S i  I t L i k e

C ( l v , i t  was r e q i m ~- s t m - d  I l t i t  t m e  FM h ~ t i k ~- d a L i  a t  two p r o s p e c t i v e  S i t e s , one

near  t h e  ‘r c s ,n t  s i  Ce , t t t d i i i  - ‘ I  h i e r  si -vs  c m l  m j i m -s away

At  Las V e g a s  , t h e  r i ! ,  r / h t a c o n  s i t  ~- i s i n  ti  ‘‘howl ’ ’  s u r r o u n d e d  b y n o u n —

t i l i m s .  P l i c i n g  t i m , - ( ‘ i i  a t  t h is s i t , - t h u s  - m l  fi’rdech an o p p o r t u n i ty  to  t e s t

t h e  o O m - t i t  n of the sensor f u m a c t  h ‘m is  in  a 55- i -re  mu l t  ip a th  e n v i r o n m e n t

t his  i~’ u r a - j , - k , R .  I .  s i t e  wa s  s m ( s - - t e d  or  st u dy  of  m u l t i — s s - m i s o r  s u r v e i l —

l i n e n s t L  i ng  w i t h  C h i c  CMI “ c o op e r a t i n g ” ( t au t  in r e i l  t i m e , b u t  in s u b s e q u e n t

s i n t i l  ; i t  i o n  ext rc i se -u ) s-i Cl i  t h e  DABS i x p er  i me t i t a l  sen s o r  a t  DABSE F .

3 . Imp r ’ v e l  S i  t i t -mg

A t i v i i u , e~ in  p r  ( a i r y  r ad a r  s i g m m : i  i p r o c  - u s  ing  (3)  prom isi- to re~I u c e  ground

c lu t  t e r  ( C m i i l  i~ - in t  l v  so t h i i t  i m p r o ve d  s i t i ng  of  t h e  r a d a r / b , t ac s m m i  se l i s, ’r s  c

lii3



he come-. i dere sh  . st  t h e-e s- ‘ I  t i e [MI ~ Si tes  — — B o s t o n  , i ’ hm 11 odel p im ia , and Los

A ngs - ( C s  — —  a Fi t: ’ t si C s  was a lso se l ee  t e l  ( l ) s L r Is land , C l c - n u e m i  t u t u  , and  Brea ,

r i -s pec  t Ly e  l v  10 lIe Is - r a t  i m m e  i f  i d s sp m u t e  ,u r  imp  roved covs - r ige 01 the  a i r p o r t

c, ’ u m l d  he u c t m i ~ -v , ’ ,I f r o m  a - m i t e  o f t  i - r i n g  u ’ r u ’ I : m i s s -  of  long r a n g e  c o v e r a ge .  
-

4~ i~~~~~.i C m l  l t - ct  ion

M i m i v  e x p e r  i t s -n t s  w ers - - - a d u i  t m - u i  a t  each s i t e  si  t im each  ex t ’s  r i nmen t

gi ns - r u  lv p r s ’~’i d i t i g  ‘mi s  or t i m e  m m u g m u , - t 1 :  L;ipe:u c ’n t i in in g  20 n i i n m u t e s  Cs) dfl

i m u i r  of  d a t a .  ( i i ’  I C  I — I  show ,.  C l u e  n u m b e r s  of e x p e  r i t t - m a t s  con chuc  ted at  each

s i t e .

I n t h e  f ir st  u z r o u i p  i re  the  sy s t e m  c a l i b r ut i o n  runs  done a f t e r  each move

ot  I l i C  e q u i p m e n t . The a n t e n n a  p a t t e r n  r u n s  w e r e  a i d s  a t  l eas t  om a ce  f o r  eac h

an t e n n a  a t  e u s -h s i t e  o determine t h e  i n f l u s m t a c e  of  t ( u c  t e r r a i n  on C l u e  p a t t e r n s .

Then as :i u r  C 0 I p r ep i r u t  ion f o r  c e -  ii d a t a  run  , o r se~j a ie n c s~ of r u n s  , a mono—

pulse  c m i i  i h r i t  io t a  s - m s  made to V s - r i  f v  c o r r e c t  s u ry c i  l I i m n c s - l ;t s r u t i o f l .

Time second Ct
_ ui) l i s t e d  i n  T~ h l e  I — I  ar ,  t h i s - f lOrc i I 5s115, m F  m~’ s r . i t i on a l

t: m i m 5 h t -s f o r  a BAI T S sensor  . j l u e ~.e in s - lode d at a  f r m nm b ’ t  lu ~t a t  s I i m m - l s  . T h e  i- ema i n —

d e r  01 t i t s  r m - ~u o r  I ss -o m m c : s -r n ed  wi t i m  us - ( MV N . ’ u .  u I Mod e  A T C R I t S  s ’ x p e  r i m en  Is

The t l m i  rd -group  m i S i m i  FMF in some of i t s  sj u s - c  i am I mod , -s , f m  r p u i r p o s e s

su ch is r o c s r d i n g  f r u i t  - m d  - ‘ C l i i ’ r ( t i t e r  f e r s - a i c s -

B .  C- -np ir i s o n  of  TMF u u a d  AWl S ( R I — -i ) I’ c r f l ’ m - rn . i :ac -

f l - m r 1~ ’ a l l  ‘ m l  C l i i  Ml s i L t s  were  n ear  A C t S  ( B l — - + )  i m u u - . t i l I i t i o n s  whose

co v e r i a t - ve r - -  d oss - I  V .m ~m p r o x i m a t e d  t h m t  o f  Chi c  [Mi . I l e i m c m - , by m er e i ~-

a r r i n g i n g  um he m , l  o f  t i m e f m t - t i m e  s i m m i l l i n s - . i u m - m  r e c o r d  i n g  01 ARTS d a t i , a u t i i m j m l e  

. _ —-- -_---_ -~~~~~~~~~~~~~~~~~~~ -~~~~~~~ -~~~~
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op p - r t u n i t v  w u s  a v a i l a b l e  ‘c I b i s  V i a l  led c o i : u p . i r i a u t , t i n d e r  i~-~,r l v  i d e nt i c a l

csm m i d i t i o n s , O i  i \ I I S  p i m r f o r t ’ u u m n c s  s i  t bm t h i t  u I  t s m d u i v  ‘ s S I C  s u r~’e i l I a m i u c s - s t a n —

0_ i r d  • O R t S  . A u t t i a t h , - u ~ f st i l t  c o mp a r  [son c x l ’ s  t i t t u s - m i t s  St F s  r m t m i  , t ins! t h i s m

r1 - s t t l t i n g  A R I S  “ e x t r i c t i m ’ i m  t ,ce ’ . ‘ h t - i i u m e d  and I . m r u - . i r ! s d  to  l A l i S h I b ’  I or  i- ’—

cess t ug  w i t h  t I m e  m - i m r r s - s p i m n d i ng Ml sha t u t i i ,

B



I i  . h ) h ~R l u CM \N , I i l l - I b i l l  .5 I C C B S  I t t  1 1) 1  I l l ( )\ [ ‘~

A .  u a.O.S Rep  lv  ‘ rocs ’s sL i ~~

Ths ’ f i, ’~~, - l u i u - C  shou , - u u I ma V i  ~ . I l — I  ds- p l i - I s  q uan t  i t a t  (v s  I v  C h i c  way in wh ich

rep h i t -s m u c  ss’r t e d  u — i ‘ r~- a l v  p r ’ c e s s i ng ’ p r . m - i - c O s  . I b i s  sane f o r mat  w i l l  be

u uss - ,l in L i t e r  ss ’ , ’t l o u i s  t m  c o n u j u r s u  FI lE pi - r f . m r a u . u u a - e  and 1\RTS ( 1 3 1 — 4 )  p e r f o r a m i m i c e -.

V i  y u l e  1 1—1 is a compos i t 5 - ‘f CMV d i  t am made by comb In i  rug t i me  l ieu -  f o r m a n c e  of

~-, Ml  t e s t s  t ak en  i t  t i u s - e lm - v s - t i  s l L s -5 l ist e d  in t a b l e  I — I .  P e r f o r m a n c e

~e r i - u t  ages  we re us- s ig h t i l l  ace m c d  ( t u g  C l  I l u s  n u m b e r  o I qua l i  I ( i d  ( d e f i n e d  in

F i g .  [ I — I )  m - su p o r t s  . m e - a r c i n g  in e i c l m  t e s t .

( l u s - A i C R B S  M ~l . rep it- p r o c su s s l ’r  ,u s s s -nb I s -s one -c tu t ors -  r s -p  l i e s  i n to  an

ita i t  i i i  I r . -~aor  I . C I  a s in g  Ic a u u  i nbc .  au r ep  1 v i’s: u r ~ t h a t  i s n o t  gs - u g r u u j m t i  I c u u  11 v

n , - m r  an o t h e r  re~m ( v . i t  i s  a s sumed  by t im e  r e p ly  p r t ’c e s or C h~ f e - u i  C and

d r  - : pes h . -. I 1 s I d m - l o b e  rs -p l Cs i i t  u Si)  d r , ’p j u c d  by t h e  R SLS . [lie on 1-- I r u i  t

L r S - u : h i  su r v i - I l i u u i e l m F ~ ) s ’ 5 5 I t i C  - i r s - . m u l s - — : t i l  r i - p o r t s  t h t i t  h m t u p p e n  to be n ea r

a m n o t b m e r  r , - m ’ l v  ( b u t  f a i l  • i  c smd e , ‘r a l  t i t m i d i - .. ‘r r s - I u t i o m i  t e st )  t imi d t u.a ’ h i l t

r ep . ’r t s  w i t h  one  M o I s t  C at -m d Su t  Mod e 5 m - 5 p l v  . S i m s -  f i r s t  s tep  i n  S u u r V s - i  llance

f 

p r u m c i s s i n g  is t m  f u r t h e r  s m u t l i i i  c, - t u F t  s t u - t ilu l  t o  d s c i d e  w i m i c h i  r e p o r t s  sh ould

u 5. c u r r i e d  t o r c i r l .  in  b i g .  11—1 h u m -  j i er e sa i t r m f  rs - p ’ m t s  e d i t e d  oUt ( l 0 . S - ~~ )

m d  I c - i t t - s  I m u t  , - : , - t u  ~s’ l  Cl i  mo s t  m i t  d r o p p e d  in t h e  r e c k -  p r m m m -ss ’r , a b o u t  10.

01 L i i .  r m - ~’’ ’r t s  i t i  i d , f j t i o u  s— t i n 0, - e d i t e d  m a i l  du e  Is’ v a r i o u s  , i ,u s e s  such as

,- i w h l - / i l t i t m R h e  swap ( s ,  R e f .  1 f o r  m c t m m p l s - t -  d es c r i p t i o n ) .

f l i t  f o r t - a i m  ‘‘I V i g .  I T — i  i l w . m v s  r i - s u i l  s i t t  1Q0 1 b e i m i u l  t i m e  number of

p u t s  t h u - i t  pass  t h u  m . ’ m i g l u  I t e  t i l l t i n g  p r o~~s - u - m s .  N ” I s -  t h a t  w i t h  ARTS (131— 4)

7
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d a t a  t h e r e  is no e d i t i n g  s t e p  h s- c m u s e  d e l  cml  i t i n g,  i f  a ny , p r e c e d e s  t he

record  ing and the  r ema in ing  r e p i ar t s  do no t  possess  t i m e  n e c e s s a r y  a t t r i b u t e s

t o  p e r t : u i t  furt h er s d  I t  i n : .

On i  a c e r t m i  in us - r c s ’ m i C  t i  s of  a i i  the  r e p o r t s  p a s s in g  t h r o u g h C he i n i t i al

e d i t  l u g  p r o c e s s  are  f r o m  d i r c r : i t t  e q u i p p e d  w i t h  suncod  i ng  a l t  in , sm t s- rs  . This

p e r c i - m i t ige is noted ( 6 5 . 9

b u s ’ DABS s o f t w u r s  p rogra imms  p e r f o r m  f al s e  t - i r g e t  t e s t s  (based on g e o m e t ry )

0 ~b e t e r m u u u t  w h u  ( c i i  r e p o r t s  mi nd t r acks  al it  r e - i l  and w h i c h  a re  f a l s e .  Though

in C h i c  . m c t u e u l  p r o g r a m a u s  t ime  t u g g  [m u g  of r ea l  at -md f a l s e  is a c c o m p l i s h e d  d u r i n g

t r a , :k  i n i t h , m t i s a n , t i m e  p rocess  is c u s t e r  to f o l l o w  as sh ims -n in Fi g .  11— 1 where

~I0 • 10 of a l l  r e p o r t s  a r e  f i n a l l y  c i !  led c c i i  and 0. 70 are  ca l led  f a l s e .

This  r e a l  r e p o r t s  were  p r m m m :s -ssed as I o l l o ws : 9 1 . 2 6 1  became assoc ia ted

w i t h  rea l  t r a c k s  and h . 0 4 %  were  used to t ry  to  in i t i a t e  t r acks  never s t a r t ed .

S i m i l a r ly , s lu ms - o f  t he  f ml ss -  r epo r t s  (0. m 5 1 )  \ - :er i  used to t r y  to i n i t i a t e

t r i c k s  t h a t  d i d  no t  s t a r t , m it - m d sonic (0 .  2 5 ) a c t u a l ly  combined  to f o r m  fa lse

t racks . N ’ t s - t h a t  In t l u e  DAB S sensor  A TCRI T S tnode p r o c e s s i n g ,  t hese fa l se

r . u ( ) u ) r t S  and f i  iss  t r i c k s  i r e  f i m i g g i mI si tb i e v  dsi not  ne s-d to be p rocessed

f u m r t  h e r .

1 b 5  A R ’( S ( R I  — ) i i  t - u we rs - p r oc s - m u m s O  t h r ou g h  t i m e  stun s ’  g eom e t r i c  fals i-

I . m r , : . - t  t s s I  s. However  in Li i  i s  c _ i s  m - , A R I  S does  no t  f l a g  the  f a l s e  r e p o r t s

mind  C r m i , - k m - m , in ch C h i s v  p roceed  t h i r o i u g h i  t h e  sy st e m  f o r  display to t he  con t ro l l e r s .

- - - _~~~~~~~~~~~~~~~~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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B.  i l u i m u  I i l l  ed F ru . k s

fe c s m n f i d s • n h i v  r e p o r t  sy s t em p er f o r man c . - i t  is i m p o r t a n t  to he as sure

as poss ib le  w her e  the  a i r c r a f t  were  and wima t  t h ey  were  d o i n g ,  and t h a t  the

l i t a  w e re  not  be ing  p e r t u r b e d  by some unknowfl anom alous  p r o p a g a t io n  condi-

tion. Thus a subset  of all tracks was selected and r e t e r r e d  to as “qualified” .

Each of these tracks had to have 10 or more reports so as to sort out possible

spurious or reflection tracks that might h ave passed the lalse track filter.

It also had to have un altitude code to permit confirming an elevation be—

I W e e m i  I ) . 5~~ and 40
0 

. Sd ow 0.5° the mc t u m a l  sky  I Inc came into p l ay  in a n mn —

r e p e a t a b l e  w m i v  f r o m  s i t e — t o — s i t s - . The range had to he b e t w e e n  Ii nmi mind 4 5

ti tu m i . Th i e 2 rum i atid 40 ” l i m i t s  s i m p l y  r s t c o g m a  I zi - t h e  e x p e c t e d  p e r f o r m a n ce

d e g r a d a t i o n  in lb s  “cone of s i l ence ’ above  t h i s  r a d a r .  Most of  t h e  TMF

r e c o r d i n g s  were made at  max imum ranges  of hO runt i to 200 mimi . b u t  to enable

compar i son  with ARCS (Bl—4) , a standard cut—off of 45 nmi was cha~ sen .

Th e pe r ce n tages g iven in the uppe r  p o r t i o n  ol the t l o w c h a r t  shown in

Fig. I l — I  inc l ude all da ta  t aken  even i f  t h e  rs’s :ord i t ag  was m,ide to 200 n m i .

The s t a t i s t  il l s m i t  the  hottouum of ti -me f i g u r e  p e r t a i n  , ‘u i  h~~ to thi ose t r acks  t h a t

ire  “quu li f  t ed” , i . e .  , f e l l  w i t h i n  C l i ,  2 to 45 nmi r a n g e  and 0 . 5  Co 4Q 11 
s’l~~—

v a t i o n  l i m i t s .

C. R e p ly  b r im c e s s  Per  fo rmance Summary

A t  t h e  b o t t m m  of b i g .  I I — i  p e r f o r m a n c e  is su rn t mimm r i zed f o r  q ua l i f i e d

rs p m ’r t s  in two co lumns .  Tim e ‘‘,\ ll ’’ column r e f s - r s  C o  t i m e m s - p o l l s  I rom a l l  the

10 



q u a l i f i e d  t r u c k s , l im e  “C r o s s i n g ” c o l u m n  r e t s - r s  to the  repor ts  from qual i f ied

t r a c k s  wh en t h e y  were cross i m u g  o t h er t r a c k s  ( i . e • , w i t h i n  2 nmi range and 1

be utu iw i 1 h t h i  in . iz  i n m u t h i )

5 DABS sensor i n l e r r o g a m t s m s  e m i c h u  A T C R B S— e q u i p p s d  a i r c r a f t  w i t h  Mode A and

M, m d e  C each st -an )  ( a p p r o x i m a t e ly  tw ice  each  scan)  . If t h e  Mode C a l t i t u d e  is

rece [vs- LI w i t h  all b i t s  ‘hi g h i c o n f i de n c e ’ , i t  is s e n t  ou t  t h a t  w a y .  I f  one or

morsm of  t h e  b i t s  is “ l o w  c on t  idence , ‘ the .ml t i t u d e  is f l a g g e d , which  means

t h a t  a new a l t i t u d e  up d a t e  was no t  nm a ds t i m i s  s c a n .  Each t ime t h at  occurs ,

It is denoted as an “o ld  m l  titud i’, (1. 19% , 2 .  59 ) s ines-  a t r a c k  f i l e  would

not be updated. There w o u l d  he rut) error , Iu , ’s-evs -r , unless the aircraft

s i r n u i l  t - i i i eou s l y  ci m u m i g i sh m u l t i t u d e .  S in u i l a r l  y , w hene ver the M1’ds- A code is not

i l l  ‘ h i g h confidence , wi s u y  t h i m m t t h e  code up d a t e  is old ( 0 . 5 8 % , 2 . 3411 )

i t h  tlui sm quint i t i c m s c m  he de te rmined  fo r  t ime ARTS ( 1 3 1 — 4 )  as wel l  as for

S I-l i -

1 m m  t i d s h l t  ion i t  is osslb l s  b c p o s t — t e s t  t r a c k  f i l  t e r i n g ,  e t c .  , to

d e t e r m i n m - how o f t e n  m mn ac tu mm l e r r o m i ’ ’u s  t r u - k  wou ld  hmave  o c c u r r e d . ‘2 TRKS

m M  iNC 3 ‘ C ’ ( . 0 1 )  i n d i c a t e s  tim e f r i c t i o n  ol  I h i s  Lola] nu mber of q c m a l i f i e d

t r i - k s  ( 1 8 2 )  wit ichi  s m ’ u u l d  b uy s  i t i v m l v e d  Iwo t r m m u -ku ;  be im ig  e s t a b l i s h e d  on

‘nt mm i r c r ;m  f t .  L ik s ’w ~~~~ ‘ 2 A L  iN l i N E  TRK ‘ ( .01) tue f r a c t i o n  w h i c h  would

l u vs per u-u i It ed  L w ’  - i  I r r am t t to l imuve  been e r r o n e o u s ly  labe led  as on one t r a c k .

ii

— —
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lim e last two st~uti stics in Fi g. 11—1 mire this r ange  (22.69 ft.) and

azimuth (0.04 deg.) error standard d~ vimti on s (i.e., jitter exclusive of

bias) . T h e se m i r s  derived by i process of f i t t i n g  m 2nd o rder  p o lyn o m i a l  and

e d i t i n g  out  t u r n s  and out 11cr data for selected trm ic k s~
5
~
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i l l  . [M h / ARTS CO~l l AR 1 SONS

Fi gures  I l l — i  (a , h )  t l m r c m u g i m 1 1 1 — 6  ( a , b )  sh ow one t e s t  f r o m  each

5 ’f t i m e  s i x  s i t e s  w h u e r s -  [M b and A R C S  ( I l l — l u )  c l a t m i  w e r e  recorded s i m u l t a n e o u s ly ,

arid t h i s - INF was l, ’c m t e d  n ear  t i m e  A SR . In c m i c h m  f I m ; m u r m - ( P m m r t  ( a )  ) , t i me  s t a n d a r d

dat a  f r o m  I b i s  ARIC S ( B I — 4 ) is  on th i s  l e f t , m i t -md f o r  the  TMF is on time r i g h t .

P u r t  (h )  o f  sa u d i f i gu r e  sh ows a p l o t  of t i m e  r e p o r t s  as seet i  b y ARTS ( 1 3 1— 4 )

and b y tb -me Il-IF .

d i  t h i  l 5 -w e x c e p t i o n s , t I m e  JMI - d a t - i  sh ow improved  m e r f o r m i m an c e  in s-very

cam Cs -g o ry  . T u e  h i  i p / a . - m m i  r .u  C i Os htm t im f o r  m :orm mi I mind  f s r  c r o s s i ng  t r a c k

a i t  u u . m t  i o m i s  i r s  5 to 15 pe rce t i  C m u g e  p1) h i t s  h i  g l u s - r  . In  b m t h i  r m m n g e  amid a z i m u t h

icc  u u r , m c  v , the  DAII S I r np r o v e r n s - nt  is a f m c  t . ’r  of  3 to 0

i l m i v i  ng v i  ewes! some d a t i f r o m  e i c h  s i t, - , t i m e  re u i l t - r  W i l l  imm u ve  p er ce ived

t h a t  I l l s  s t u C  1st  i c s  ds not  y u r v  s u b s t m m n t i m m l ly I ro t - u  s i t e — C — s i t e  ( e x c e p t  fo r

Ch ic  ‘crc s - n t . m m l s -  of f a l s e  r e p o r t s  — —  is i t  sh o u l d  be,: m u u -m s - f m u l s e  r e p o r t s  i r e
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p u l ; t ’ ~‘1
’ I’~’r w i l l  i lL ’ 5111 , 11 l i i ’ , As SI- sill I 15) 1 )1  L i ,  IV — 1 2  , most  S il os  had an

or p . r  ( st . i nd .i r d  J5 ’~’ jil t i o u ) between 0.1) 4 and 0 .05  d~~gt ’~’s’s

VII I s ’ the d . i ta  p rs ’sented rs ’ h i t s ’  Is) A ’I’CRBS measur etu l e i lt s  , t h ey  art’ r e p r e —

~,‘Ii I l l  I 5’s’ 1! t Is ’ 1h Z i m u t h  e r r  I ’ ’ per  I I ’ r m l m l l c s ’ f o r  the  DABS mode u s wel l  since

~‘S s e f l  I i l l  1\ the  5 . l I n t ’ ll I ii IO5 )~)U I os t o ’  c l i i i  i ~i~’° I l l ’s ’ used in both & ‘ C I St ’S -

I I .  F d i t i ~~~ Ou t  f Basl Rs ’jo ’r t s

F i -~~u u ’s ’ 1 1 — 1 3  s lo ws t h e  ps ’ r I s l i t  01 i ii  reports cr 1.1 ted by the reply

)rl 1 t s ’ss~ ’r that a re  ed I ted o u t  . ks -c .1 1 1 t H t , i t  all sidelobe I’ r u t  t and all ma in—

O s - ill ‘ p s i  t not  Its ’ i I  .inother  r o l l  iv Ill ’s’ d r I l I o p s - Li in t h e reIlly processor . I-low—

- ~ o t ’ c , uu se  t i s’ rep ~~\‘ p lms ’ s’ s s or  1s ’cs’  I Vt ’S 011 1 V about two Mtlde A and two Mode

C r o n  u s ’s ~t o~ ’ s O - i  1 1 1 1 1 , 1 1 1  v h i t s  r ep  I js’s W i ti i some hits garbled and does not

i i iv s ’ - s i t f  I t ,  LOSt I . I , i t .1  I I I  f l l ’ I l 1 5 5’5 5  t h i n , so t h u ~’s’ i r e  p i s sed  1)11 to) sui’vs’iliance

p r t . s - s s in g  5 1 l I ’ t ’ t - d i i  I i n  t l l s ’  t r a c k  I l l s  1 1 1 1 1  ho i s s o l  to  r e s o l v e  the problem .

F~~, sr’ - I V — I  F j n dj l ’, I t . ’s t h i t  I r on  ~ t o  15Z of  a l l  u’e l i I l r t s  are edited out  in

t h i s  step.

~‘Ii s ’ ‘ ‘ m i s t t ’omput e  t h e  amo u n t  ‘1 I r u i  I f r o m  t h i s ’ dal i in F ig . I V — 1 3 ,

i t  i s  it t ’ i I s O ’ . l i  I v  t ’ r u i  t tha t t ’. i ll, - i s’S t i i s - ss ’ amb i g l l l u s  r e t u r n s , so t h a t  t h u s ’ rela-

t i v e  - m : - ~i ’ - t : I t  o f  f r u i t  i s  crudely m d i ,  .~ t , l  b y  tile bars in t h e  I i gu r e .

Si l i t ’ 1 t o  ~~s ’ r o t  I l t I i ~~ i’ i s  h i  ghos t  it  i l r s - , i  . i t  c-on be i i i f s ’rr s~d t h a t  Bre a

hi , i s l  h i s  h i , t l i s s t  f r u i t  r u t s ’s.  I h u i s  , l t i , o l l l I i t S  or sons’ ot  the poorer per—

f t u r m a l l l - l -  S t I ll  at ir , - . m  (s’ .g . , h ’ i g r s  - i V — 6  1110sF I V — I  3 ) ,  and t 1 1  a c e r ta i n  extent

It I I ’ S  A i i g t ’ I s - i-i • 1 t11I re  I I t s  t r u  I II ’ W , u r - .  1 I s o  h i l ’- l V v

- h o r s - soi l ± 1 ,1 , i i  1 s t ’ R 2 -j I r t ’ t s

F i t - i t t’,- [ V — i ~ t i t tws 1 l i t ’  l o p - - l i t  ‘‘ I ml I r t ’ l r I l t t s  lb - I t wer e  l a b e l l e d  t , i l s e

‘I t ’ ’ Lu k i ios ” i l I - i F C C L i t l f l S .  S;i I t l ike  C i t ’ , .  V ,IShu i llgtOll , l ) . ( .  , 111151 i , t~s An geles
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~m r e  t h ~ .- mos t  ‘-ies ’ s’ rs ’ - I l l s ’  i l c ,h v t e r  t u , u t  1 I c  m t  W,- i s l u i n g t u i o  -h O d l .t l S  A u l g I r l i s  make

t h e i r  p r o b l e m  q u i t e  i m p o r t a n t  - It  s h u o u i  Id hI-’ l i o l t s ’d L h u , i t  in Wash ingt ( ln  , I) .  C .

the TMF b eat ion near  t he  A S R — 7  , was ictual I v  a er - ’~’ poor chu i~~- t ’ bec a u se  the

te rminal  b u i l d i n g  complex caused i up p r o l h c i u i ng  t r I l l  f i c  on t h e  m a i n  r u u i w , i v  to

r e f l e c t  b a d ly .  M o v i n g  tB e ‘I’M F 11 s l l t l r t  d i s tan e s ’  tins ’ w , u v  t .r  the  o t h e r  would

have hel ped co n s i d e r a b l y ,  and in 1 , u c t  l Ion c u r re n t  A S R — 7  l oca t ion  r educes

the  p rob i  em to abou t  e q u a l  to th , it  i t  LAX .

As seen in F i g .  1 1 1 — 5 ( h ) ,  the  t r a f f i c  m t  S a l t  Lake City was li ght , but

w hat  the r e was of it , was  l~u r g u ,t I v  c o nc e n t r a t e d  in ii NW —SE c o r r i d o r .  This

c o r r i d o r  l i e s  , i L t ~ng a m o u n t a i n  r i d ge boi l bevs ’d  t o  have caused  severe  m u l t i pa th

and t o  have c o n t r i h u t st si t o t  t he  1 i r g s ’ number  i r l  f a l s e  r e p o r t s .

_ _ _ _ _  _  ----~~~~~- -~~~~~~~~ - _ - -  _ _-



V .

b ,m s e d  on da t a  t r s )m t e s t s  lit ss’vt ’ral di I I crs ’u it lsIc, u ti ons , t h is r epo r t

lois showfl t h a t  the A’l ’CRBS Mu ds ’ of DAbS ps r f o r m s  wel I and t ha t  t i le range and

: t i Io l t l I l u I  so i’~~ 
r t o ’rmanc e common I t ’  D A D S  ~und A TC RB S i s  a c c u r a t e  and st a b l e .

l b s ’se sh I l l - u  g i vs- i -~’u i I id i ’nce  t h a t  t h e  e n g i n es - r i n g  de v s ’I o p m e n t  DABS so n—

s o u ’s he i n  p r o c ur r s ’d I ’r  N Ab - BC t~- st in g . wlui ch l i re  f u n c t i o n a l ly  i d e n t i ca l  to

I us ’ DABS (I ~‘lF) ‘- i l i I 1lh lsl ach ieve  Lb s  os- p o r t  o P0,1,5’ s’ l s ’  ye Is

DABS and ,\ L’~’RBS S inge E r r o r  (St. Dcv.) < o5 t~t.

DA D S and A ’I ’CRBS ‘tI’ lIlli thi b I r r I . r  ( S t .  D c v .)  .05
0

A ’I ’CRB S Bl ip/Scan Rat ii ’ > 98%

A TC RB S h i  i p / S o a n  R a t i o  ( C r o s s i n g  T r a c k s )  > 95%

- - - - ~~~~_
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