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D L V  1 ; : l l l ’  \ I l - : N ’ r  01-’ -\ D I S C R E T E  A D I) I C : SS  i I , \ C O N  S~ S I L \ I

I .  IN  I I h ) l b a . ’ I ION .- \ N I )  P I IOGRA~- aI O V L R V I L \ \

A . I ra t rod ta ct  ion

I bis is t l a a -  t w a - n L ~ — a- - a - c -nd ( a i r a t - t a - u l v  ] a-ch n ical S a a a n a t t : , v  c - ( - v ’ u a l a a -  am a -k ; ‘ a - i - l , a u - t n i - a i by

I na - a l i t  I : i l t a ’ r a t , r t - \ -  i ) a t \t a - a - l a  I \ I I t i I  and iO Ju na -  I ” 7 7  to  ‘1 , - v - - I -  a -  a l) i scr  I a -  A a l d t - t - s s t i a ra , -

S v a a I a - t , t  ( D A I I S 1 .  ‘D ais - t ’ I a r t  is su 1, 1a o r t a d  by t h a -  I- a - t l r ’ m a l  - \ v l a a  i a ’ ’ A dm i a t s a t  a a l i - a n  i i ’ a a a a a p l

h l I l , t - a Laa ncv -‘a p r e a ntont  DO l’ — F A 7 2 — \ \ A I — .N - I l a a - t t ~ a a - : ,  tb , 1 l’ ’ -\ \ ‘ i t ,  ( a - 1 l i l a - a l  States ‘a l t  I - - t a -  -

I) , \ 115 is an - v a a t a t t u c a t a r a t v  u p g r a d in g  of t i a -  l a S t I - \ . -\ - ‘a I t  i t - ’ 1 - -  Ha - r i - a u  S v s t a - t t a  b,\ I C L  115 ’
a a . t t i l a h a V i n g  a t i s ,  t a t a -IS’ a a l d r a s a -~a l a ia ’ t r l u a t s 1 a ( r l t a l a a s  a n a l  l n c a a a - 1 a a a l - a a , l a r , a ~- a  - a r i d — a i r — g r o u n d  a I : a I  a l i nk .

It S w i l l  I t - a I V i l i a  t he imp r a va d a - t r i r v a u l l r i r t c a  and C a ’ a , a t i t U I a l a - a l i O i l  a - s p a t , i l t t a - - s r- a- q ut r e d  to n a - - a - I

l i l a -  t a - a ds of an a u t o mat e d  -‘a I ( ‘  s v s t a - t a ,  in t i t a -  I ° s a a ’~~ - , n , l  I ‘‘‘ - U s .

I n ,l — r b u n s -  1 , 1 i t ~~- ,a h ,  I r i b  a a a t - t a l a a t ’\ c a t i t a - a t  ‘ a l l  n i  a I a - t _ a t I a - a I  a — a  a- a -rn - a a -~ ’t i a a a  t a f  I )A  115 f a n - s a - a l

u I a a t a  d e s ign  s t t t d i a - - ~, I a - n i l e — o f f  an a l v a - i a -s , and a x l - - , a a a a - r a ’ s .  i t  o s- a S i r - t i  a l a s ign  was d a - s c t - t l a a - , i

in a ne t  of engi n eer in g rt qu i r a - i a a - - n t ~ : ar r - a i g f a i a - - t -  i I a ~ r ( a  L a - a t  - I ‘ , a . I a l S t , - , ,  l a i t l I L  c la - - s u L n a - a l

a n a l  fabri ca t ed  by I I , -  Sen~~ox- ! ) a - v a - I a j ’ n i r - t l t  ( ‘ a n t  r r a n t , - t  aS l , ( t , l l l ~~ a ’  ia ’ a - a ’ r - i a t t i t a - a I  at N A I h . ( - .

The c o mp let i on  of th ese t’ a a l a i i t a ’ a i i a ’ n t s  a I , a , ’ a t n i i - t t t~~ r ep  il - I  ( ‘ a -  , , a a , r a t t a , a I  c o m j i l a - t i o n  of M a ’ -  I

Dur ing  !‘has e II , I i t ico int l . a b o t a t , a r v  is a- n a t ~a a a i n g  I ,  - s ( l a -
~ 

- a - r i  t l a .  - F \  -‘a as DA US Sa s t , - a a a

l- :ngin ea - r in g C o n t r a c t o r  a S U t a . ‘ a l a j a a r  a t - en s  of t - i - s 1 - a ’ a a a t t , a h i t .  a i t i t t i , i’  ( a t  - ‘ t a s e  includ e : y a l t d - —

l ion and r - f j n en i t - n t  of t b -  , l a - s i g i a a a  spa - c i l i a - a t , and r a s s i s i  ~~~ I r a -  I -\ -\ It :  t a , a : , a a a a r l l a p  t l t a ’  SM -

H. l’ r og ra m Ova - i -  v o w

Pr ogram high l igh t s  of t l t a ’  r a ’ I a e r t  a - t i e d  Va a t ’ , ’  as f t - Pa i ns :

( 1 )  Decision to x - a s t r u c t u r - t b , -  IA hI S N a t  a - a a a n i l S t : a , a , I a t - ,i .

( 2 1  Formula t ion  of a a lan t a  t a - s t , in  0 0 0 p e a r r i  I - , ’ , v a I l ,  N -\ I t  .L , 1 , a a l a - a a a a a h

compon ents of a l a - I- lwood DA IIS a t - a i t i - a v I - -  Sa rrs at  ( r a c k — I -  — l a n a , - -. t I l t - m a n .

I ~( N ear—comple t ion  of A l l I E S  a l i a g t t o s t  a- s a , l a  aa ru t - ’ an d  :11 1 l a n a  a t w a t ,- .

a 4 (  C ompl et ion  of I ‘al l- - s i t a -  c l a a r a c t e r i z a t t o n  ma l l S - i  r a t : e l i r  s a n t i  I ) -\  (S

n e t t i n g  -x p e r i r n a - n t s  at \~ a rwi ck , I l Iaoda :  I ,-’ (~~a ‘ a -

C. Re 1aort  I t ’ , - c i a

Sections of thi s  Q u a t - t a - a - i v  l’ a - a - l n t t - a l  Sun~m ra r-~ - e a a l t t : , j n  l i a n a ~~ a -  I I  t s P  - - ; - i a t - I~~ as  f o I t a a w a - -

Sa- c ta ot u  I I  — h- -\ -\ S u l a l a o r t .  ‘a s a n u t i : a I l v  w r i ’ t a - t t . I a - l i t  PS N : a t i a t t s l  s t an d a r d

i s a HA US t r a n s b a o n t l e r  a l a - s a - t - t j a l i o n  and l a - i  fe n r tmut ’a ’  5 l a ’(’ i i t - - a - a  i r t i  ‘a ,  I N A

n a - q a l a - s t . I in coin  has  now ba - gun  to conve n t I i , ,  a l a a a ’ i t n a ri t t o  ‘i i i . ’a ItS ,,ii~n :a laa —

i t a — S j a t a a - a -  sp a ’n i f i ca t i on .  I i - a n i s ~~on d a - r  j a a - r f a a t ’ , i a ’ - n -  - I a p t i u r - n i -  l a l - - av ill ba a l - ra n s —

f a r  r - -  - ‘ a  an I- \ , -\ ‘I ’ a- chnic nl  Standard On - a l a  i I I  S I a .

I i t t c o l n  is a - a - a a s a i l a - r - i n g  s - v a - r n !  ia :u - k — t a a — t  - a  k t a l a l a - r I t a , , a ’ I ) t i t f t l i i  - r u m s  ‘ I - a ’

at  L I _ a - I a - a , I t l a o ’ t n g  , t ’ a a I a a t V 1 a a -  Ci hIS -‘ a - a ’ a — —- - t  a ’ ’ _ a l a - a - t i r t a _ t l ( S C a t S a i t a ’ , - l o i ’h N ‘a l I C

‘ - n - s e a m -I have  led t a  l~~ l a - a -  t ao—nt  ( a l a  r a - b t i v - - r ’ - ~’ 1 - ~ t~~i i a t t i l t a ’ y’ I a a , ’  l a _ - r i n g  of

m a u n o p a u l s a ’  L a - a aC l i a r  b a a  - a d d — a  ‘ at  I , ,  - a c o a t  : t a a t  - t a t , - i u n d a r t  c - h - a - c l - . i nc  r at l ome

I - t o x i t , l u t a a  t t a - a t s .

I

_ _ _ _ _ _  - - - --- -~~~~~~~~-- -~~~~~~~~ -
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Section III — ARIES Simulator. Hardware  (excepting external cabling) and
diagnostics software for the AR IES Simulator are essenti all y comp lete and

interfacing of the test simulator to the DA BSEF expe rim enta l  sensor is
imminent .  A full 400-aircraft LA Basin t ra f f ic  model meeting ER-26
bunching requirements is being prepared.

Section IV — Experimental Facilities. i)A I -ISi-:F continues to serve as a
data reduction center and to support infrequent tes t/demonst ra t ion  flights.

The Transportable Measurements Facilit y is now in temporary storage

having completed site character izat ion tes ts  at T. F. Green Airport .
Warwick , Rhode Island. TMF runs while at Warwick have provided
data for testing DABS multisensor software (algorithms) and to assist
the FAA New England Region Office in evaluating a potential ARTS site
at the airport.



I I .  1” ‘aN SI I 1POIIT

‘a - I )A l  IS N at ional  S tandard

TIuc I)ABS National  Standard , o r i g ina l l y  tho u g h t  of as a n a - u of spea -i f ic:at ions for transponders,

is be ing  i-evis ed. It is now to become at descri ption of t i  a-i i~~n aals  in  space , while  more detailed

t ransponder  requirements  Va -ill u l t imately appear in t h e  loran of a ISo (Technical Standard Order).

‘I’he changes are a’ x t e t i a a i a t ’  an d it will be sonic  t i l t  a h a - f e t e  a l l  ‘a - k r -  - n t -a to t ransponder perfo r-

mance are deleted without  r e r n ev r a l  of e~~se nt i - al in f o r n ,  S ‘ ‘t i .

13. DABS En Route Sensor h t a a i ’ k  — t o —  l ( a a , k , \ t l t c n t l a a

Lanco ln Laboratory is cu r ren t l y in v e st i g a t i n g  b a r , ,  ( a l l  , a l i t a t i t I . i S  S a l t  ab le  for use in a back—to—

bock co nfiguration rat a I)ABS en-route  ins ta l la t ion .  ‘I~hc t a sk  is t w o  fold. Of immediate  concern

is - l  back - to—ba ck  an tenna  tha t  can ha - i nstalled at t h e  Elwood a t i - r a a a , t a -  s i t ’ -  to support the  DABS

prototype sensor. A longer range e ffo r t  is th e  r e u v r t t a t t a - l . i - I t a t a asf a a ’  t - t a , r a i e r a t  back—to—hack

ri n t e n r t a a  solitt ion for e n — r o u t e  si tes in genera l .

There are a number  of poss ibi l i t ie s  for t he  ElVa-ood n ,  i l i t \  - L t a t a - , l  below are the more

mechanica l ly  fa -a s ib le  and econom ical - a a t u f i g u t a t i o t i s  being considered for the initial implemen—

t r u t i o n at Elwood:

( I I  Two top—mounted  h r ,  k — t a a — l a r a i ’k I a a a ~~t r a u g l a  a a t t a - n n a s  modif ied for monopulse ,

( 21  -‘a - o n ah ina t i uaa t  of a h o g t r o t t g l a  e i t h e r  t a , , , — t , o a , a a l  a l  i t -  r e ar — n a o a t t a t e d  on the

A R S R — 2  r efla- a -to r i n !  a t t a , a I t f i a ’ ’ I  N \ I l h l -  a - a l .

Another possibi l i ty  is t h i a -  use af  t he  l i a z e l t i n a t  ° o p a - t t —  r r - ’ - - - I t h a ’ a a g t t  t t s  cost and the com-

plexities of n,e -hani ca !lv  n i oa ant in g  s a l t  it a l a  ru r r : a - a  at i t h i l a  ° , a , a l  a l a t t e s  a a f  t he  radom e m ake th is

choice less r a t t r a c t i y a t .

-‘ar u nknown in t r a d u t c a d  by the  — -i a’ of a t o p — n i a  a - - S  a - I l a v a t ’  a , ci - an t e n n a  is t he  eff ect of th e

proximity of the non-or thogonal  raaiome s a i r f a , a -  ea t  t a n -  ‘ i a . ’ - l i s a  s a a r ’ .’a - i l lance  performance.

Lincoln Laboratory is c u r r e n t ly  a l r a n n i n g  to t t a r a k a  n m , - a s ’t r  a - t i - c  t a r S  ; , t  N ,\ I I I  A using the  TMF to

determine the sui tabi l i ty  of sua ’h i t t  ar r a n g e n i t e n i t .  h i - ’ i i  -~I C I a  , t j a a t a  of t he  Elwood hogtrough to

monopulse is re la t ive ly  s t r a igh t fo rward and wil l  be pe r fo rmed  by Lincoln Laboratory.

T he N A D I F  fe ed, acco rding to resu l t s  of h ) r e l i t t  i t i a r y  l a s t s  by N , - \ i E ( ’ , shows promise as

a suitable monopulse an tenn a . N- \ I - h - ( ’ has generated l i i a a i t a ’ . l  r , i t i a a t l a  monopulse patterns at

essentially zero degrees elevation using both e onnpa i t cr  s t t - , I r t i t r t a  and actual  measurements

from a ground-based source. The tests were p c r f o r t a a a I r s i t t g  t l t e  a - in .  di pole spacing of the

original feed as well as larger  dipole spacings.

NAF E C is p lanning more comp lete i a - a M  on at lea st tm a a a ,  v a - t a l o n s  of a monopulse NADIF

feed. One version is the ori ginal feed conf igura t ion  a aii t p l v  modi f ied  to monopulse. The other

version will include additional dipoles in an ar rangement  s imi l a r  to the  Texas Instruments

Integral beacon feed. NAFE C is p lanning  to generate  p a t t a - r t a s  and measure  monopulse perfor-

mance by using both a fixed grot tnd source and an a i r - r , a f t .

Current  plans are for Lincoln Laboratory to a unt i a l a , -  a t i t r t t t a a  measurements  at Elwood once

N A F E (  has completed their  N AD I F  test ing program.  T h e  t a sk  will involve both antenna pattern

measurements  and generation of survei l lance data I l i r o t a g h  iso of the TM F  and a controlled air-

craft . The current  hogtrough at Elwood will he modif ied for monopulse operation by Lincoln

Laboratory, and measurements  made to determine  i t s  n aon o pa uls e  capability and any affects

caused by the radome. S imi la r  measurement s  Va -ill he made  on the modifIed NADIF antenna.

3
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A . h a rdware

All ln l a r t a - r a t i a a ai  for  - \ h l h I - S has been c ona t p l a ’t tn h  ex ce p t  for t he  cabling f rom the top of t i n -  -‘a t I E S

r a , -k ta t  t i t e  DABS sensor. ‘agreement  has la -en ca - r i b a a - a l  “a j a h  ‘I ’ e x r a s  I n s t r u m e n t s  as to  t l i a -  details

of t hese  i nte r faces , and fabr icat ion is now und er  n r a y , a

h a rd w a re checkout  i s wel l  along , alt t t o t t g t t  beh ind t t t a ’  ii a h t a ’ i h t d e  a n t ici pated i n t he  a\ pr i l  1977

HAI l S  QTS. AS a t’c s a i l i , sv st t ’ n t  checkou t  at l )A B S E F  is t t a a v . - s c h e d a u l e d  to begi n by m i d — I t a l y .

13. Sof tware

All diagnostic sof tware  is ve ry  nearly comp let e, and modi f i cat ions  con t inue  to he made  as

checkout  uncovers programming errors . -‘all diag nost ics  except the rep ly generation diagnostic
using the self-test unit and the diagnostic for the  radar report in ter face  have been successfu l l y
run with t h e  hardware.

A program that  analyzes the s ta t i s t ica l  propert ies of the random rep lies generated by ARIES
(es sent ia l ly  h~a producing histogr -ams of the various rep ly parameters)  has been wri t ten  and the
results match  the desired distr ibut ions.

The small t r a f f i c  model prod u ced as described in the Ap ril 1977 QTS has been used to check
out the model conversion software for ARIES  (which converts the M I T R E , 1982 Los Angeles
Basin Model format to ARIES input format) .  This conversion software is now being applied to
the 1982 model tape to generate  a full 400-aircraft  model meeting the bunching specifications
of ER-2 6 .  The di f f icu l ty  comes in determining where to locate the sensor within the Los Angeles
basin such that (a) it sees no more than 400 targets , (b)  ER -2 6  bunching limitations are not ex-
ceed ed, and (c )  the limits are approached closely enough that  the DABS sensor is stressed.

4
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In i t i a l  processing of TM I-’ data f rom the W a r w i c k , Rhode  Isla nd, site was completed. For
c la r i f ica t ion  and presenta t ion , many  T M I -  expe r imen t s  i t av a -  been reprocessed du r ing  this re-
port ing period. A nt odif ica t i on to t he  p l a v b a a a a - k  s~ ’ t a t t - n a a  is l im Ie r  way to permit the assi gnm enlt
of a fixed a l t i t u de to non—Mode C ai n - cra f t  on ‘FM I- ’ t a pes.

M ain tenan t r e  of the SEL computer  at ad 1 ) A h t S I - ~I- ’ ha rdware  has continued. The Bendix trans-
m i t t e r  requi red f i v e  day s  of r ep ra i r  fol loVa -ing a ser ies  of power failures caused by a May  storm.

l)em o n s t r a t i a a r a s  of the  IP( p l r a v t a n t a - l r  s y s t e m  we t e  g iven for NAFEC personnel.

13. Avionics

DABS t ransponders  hav e  been l ana  n oat a non-regular  basis in connection with special pros-
ects. No mal funct ions  b r a v e -  a a c ,  - i r ra - a in  e i t h e r  the  t ransponders  or their  ancil lary d evices.

One t ransponder  w r a s  ‘ h a - r i  f i r s t  i i  h i . a n a - I t l n & -  and then  to Lockheed to be used as an analytic
device in checking out in t e r n ’ e a g ~ l a n ’  a i r  a - a a n ’a - . 1’his t ransponder  was then turned over to NAFE ( .

-‘a w ay Va-as found to ret n a t a l  a - a h - l i t t a -r  , a ’ t a a ’ r n a t a a n ’  to t l a a ’  Bendix transponders so that they may
be u sed in the DO N S teat  h ’ r a g  r . I n n .  I’wo -~i l i t t t a - r  g a - n e r r a t o r s  have been constructed.

Several i n q u i r i e s  arta l  v i s i t s  f r o n t  N ‘ a l - I I p e-r sonnel in raced of familiarization with the t rans—
ponders and their test eqt t ipnaen t  a n a l  a t - a a a a - a l a t r a ’ s  ci t - m a r r e d  th i s  period. Copies of all data and a

drawings which had been used l a y  t h e  l . a t a a a r . , t i a r v  to con s t ruc t  the t ransponder  test setup have been - 
-

given to N A F ’ I - ( together  w i t h  a h v i c c  on t h e i r  lt ’ n ig t t  land cons t ruc t ion .  There was also an in-
qu i ry  on the  design and constru -tion of our HAS (Repor t , Ai rcraf t  State ) adaptor for the trans-
ponder. This adaptor  reports fl ight  data  (heading, ai rspeed , rate of climb, air temperature)
and has been used in our test programs.  In this case also, all available documentation has been
given to N . AF E C  -

C. TMF

Or 23 June 1977 , the TMI’ completed its measurement  act ivi ty at ‘I’. F. Green Airport ,
Warw ick , R hode Island , and was broug ht back to Lexington for temporary storage.

At T. F. Green Airport , the ‘l’NII- ’ partici pated in a number  of simultaneous recording exer-
cises with both DABSEF and the AR ’FS faci l i ty at Loganu Airport.  The data from these missions
are being used to support development and testing of software algorithms for a DABS IPC netting a

task. The missions involved both the use of dedicated aircraft  flying prescribed flight patterns
and targets-of-opportunity.

While at Warwick , the TMF also provided data requested by the FAA New England Region
for evaluating a location on the airport surface for the ARt ’S  radar presently located at Quonset
Point . The data included coverage information as seen from I’M!’ at T. F. Green Airport in
certain critical areas under the j ur i sd i a - t ion  of the Quonset radar , and reflector locations at or
near the airport.

_
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