


r a t e  o f  approx imate ly  200 hours. I n  add i t i on ,  t h e  radar  i s  n e a r l y  use less i n  
heavy r a i n  due t o  backsca t te r  f rom r a i n  d rop le ts ,  r e s u l t i n g  i n  a  wh i t eou t  and 
absorp t ion  o f  s i g n a l s  a t  i t s  em i t t ed  frequency by t h e  r a i n .  

6. SYSTEM DESCRIPTION. w he ASDE-3 w i l l  be a  h i g h  r e s o l u t i o n  ground mapping 
rada r  t h a t  s h a l l  p r o v i d e  t h e  l o c a l  and ground c o n t r o l l e r s  i n  t h e  c o n t r o l  tower  
a  c l ea r ,  accurate; and b r i g h t  p resen ta t i on  o f  a i r p o r t  runways, taxiways, and 
aprons, and o f  any s t a t i o n a r y  o r  moving a i r c r a f t  ,or  v e h i c l e s  on these sur faces  
under a1 1 weather cond i t i ons .  

7. OPERATIONAL REQUIREMENTS. 

a. Performance. 

(1) The system must p rov ide  coverage f o r  a l l  e x i s t i n g  movement areas 
(runways, taxiways, ins t rument  l a n d i n g  system c r i t i c a l  h o l d i n g  areas, e tc . )  and 
a i r p o r t  master p l a n  approved a d d i t i o n s  f o r  t h e  f o l l o w i n g  a i r p o r t s :  

Denver, CO 
Dal 1  as/Ft  . Worth, TX 
Los Angeles, CA 
A t l an ta ,  GA 
Chicago (O'Hare), I L  
Boston, MA 
New York (JFK), NY 
San Franc isco,  CA 
Miamt , FL 
C l  eve1 and, OH 
Wash1 nyton (Na t iona l  ) , V A  
P i t t sbu rgh ,  PA 
St. Lou is ,  MO 
P h l l  ade lph la ,  PA 
Memphis, TN 
New York (LaGuardia), NY 
Houston, TX 
M I  nneapol I s ,  MN 
D e t r o l t ,  M I  
Tampa, FL 
Sea t t l e ,  WA 
Bal t lmore,  MD 
Newark, NJ 
Por t land ,  OR 
New Or1 eans, LA 
Kansas C i t y ,  MU 
Washi ngton (Dul l e s ) ,  V A  
Andrews AFB, MD 

Note: Th ls  requlrement may be s a t i s f i e d  by m u l t l p l e  sensors capable of present -  
i n g  a l l  i n f o rma t i on  (and /o r  any p a r t )  on a  common d l sp l ay .  : 
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( 2 )  The area o f  nonre tu rn  around t h e  sensor s h a l l  n o t  have a  r a d i u s  
o f  g rea te r  than  500 fee t .  . 

(3)  The sysjem s h a l l  be capable o f  d e t e c t i n g  a i r c r a f t  (whose r a d a r  c ross  
s e c t i o n  (RCS) i s  3 m (est imated RCS o f  a  sma l l  s i n g l e  engine a i r c r a f t ) )  up t o  a  
h e i g h t  o f  200 f e e t  above ground l e v e l .  

( 4 )  The system s h a l l  be capable o f  d e t e c t i n g  and d i s p l a y i n g  a l l  a i r c r a f t /  
s e r v i c e  vehicles/etc. ,  w i t h i n  t h e  sensor 's designated coverage. 

( 5 )  The system s h a l l  be capable o f  d e t e c t i n g  h i gh  speed (165 kno ts )  
a i  r c r a f t .  

2 
( 6 )  The ac tua l  p o s i t i o n  o f  a  3  m RCS t a r g e t  on t h e  ground s h a l l  be 

w i t h i n  20 f e e t  o f  t h e  d isp layed  t a r g e t  p o s i t i o n .  
2 

( 7 )  The system must be capable o f  d i s t i n g u i s h i n g  two a i r c r a f t  having 3 m 
RCS each, when separated by 40 f e e t  i n  range o r  80 f e e t  i n  azimuth. The system 
must a l so  be capable o f  r e s o l v i n g  two a i r c r a f t  and/or vehic les,  regard less  o f  
s i ze ,  when separated by 80 fee t .  

S i  ze - Vehic le  Length 

( a )  Small a i r c r a f t  (Cessna 150 o r  
veh i c l e )  

Up t o  50 f e e t  

( b )  Medium a i r c r a f t  (B-727/DC-9) 90 t o  160 f e e t  

( c )  Large a i r c r a f t  (B-747lDC-8) 180 f e e t  and above 

(8) The s l a n t  range e r r o r  s h a l l  n o t  exceed 50 feet .  

(9) The map l i n e s  s h a l l  be w i t h i n  12 f e e t  o f  t h e  radar  rece ived  p o s i t i o n  
o f  t h e  ac tua l  edge o f  t h e  runways, taxiways, e tc .  

(10) The system s h a l l  p rov ide  an update r a t e  o f  once p e r  second. 

(11) There s h a l l  be no evidence o f  second-time-around o r  o t h e r  spur ious 
re tu rns  on t h e  presentat ion.  

(12) The system s h a l l  be useable ( w i t h i n  t h e  l i m i t s  s t a t e d  i n  t h i s  o rder )  
du r i ng  a1 1  weather condi t ions.  

(13)  The c a p a b i l i t y  s h a l l  e x i s t  f o r  s l a v i n g  an a d d i t i o n a l  d i s p l a y  from 
each o f  t h e  independent d i sp lays  f o r  system expansion (two l o c a l  c o n t r o l s  and/or 
two ground c o n t r o l s )  w i t hou t  any 1  oss i n  p resen ta t i on  qua1 i ty. 

(14)  E l im ina te ,  t o  t h e  ex ten t  possible,  t h e  e f f e c t s  of shadowing on t h e  
movement ereas. Note: Due t o  t h e  i nhe ren t  na tu re  o f  radar, we recognize shadow- 
i n g  cannot be t o t a l l y  e l iminated.  
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b. Re1 i abi 1  i ty /Ava i  1  abi 1  i t y  . The operat ional  avai 1 a b i l i t y  o f  t h e  ASDE radar  
system s h a l l  be a t  l e a s t  0.995. This f i g u r e  s h a l l  be ca lcu la ted  us ing  a l l  down- 
time, i nc lud ing  scheduled maintenance. The ASDE' system i s  considered t o  have 
f a i l e d  when ATC can no longer prov ide f u l l  serv ice  through data obtained from t h e  
ASDE. This inc ludes l o s s  o r  degradation of performance outs ide  t h e  l i m i t s  s ta ted  
i n  t h i s  order, regardless o f  t h e  l o c a t i o n  of the  sensor, weather condit ions, o r  
whether on main o r  standby power. 

c. Display. 

(1 )  Independent d isp lays a t  each l o c a l  and ground con t ro l  p o s i t i o n  s h a l l  
be provided. 

( 2 )  The qua1 i t y  o f  the  presentat ion s h a l l  be constant throughout t h e  
d isp lay  area, c l e a r  o f  c l u t t e r ,  f l i c k e r  free, and o f  un i fo rm brightness. 

(3)  The presentat ion s h a l l  be w e l l  def ined and blooming eliminated. 

(4) The presentat ion s h a l l  prov ide s u f f i c i e n t  con t ras t  and b r i  ghtness 
under a l l  ambient l i g h t  condi t ions and must be f r e e  o f  r e f l e c t i o n  and glare. 

(5)  The d i sp lay  presentat ion s h a l l  be rectangular  w i t h  a  diagonal o f  no 
l e s s  than 14 inches. 

( 6 )  The system s h a l l  prov ide the  c a p a b i l i t y  t o  w r i t e  alphanumerics 
anywhere on the  d isp lay .  

( 7 )  Each d i sp lay  s h a l l  have an associated QWERTY keyboard (standard 
typewr i te r  keyboard) w i t h  a  ten key numeric board and have back l i t  keys w i t h  
va r iab le  i n t e n s i t y .  

(8) Each d isp lay  key-pack u n i t  s h a l l  have an alphanumeric gain and 
character s i ze  cont ro ls .  

( 9 )  A l l  operator  cont ro ls  (range scale, map select ion,  etc.) w i l l  be 
key-pack menu d r i  ven, w i t h  the  except ion o f  focus, contrast ,  and br ightness. 

(10) There s h a l l  be a  data en t ry  device (cursor)  t o  l o c a t e  selected menu 
i tems (e.g., alphanu.herics, of f -center ,  etc.). 

(11) A l l  operator  con t ro l s  and key-pack u n i t s  s h a l l  be imnedi a t e l y  acces- 
s i b l e  t o  the  user. 

(12) Each d l  sp l  ay s h a l l  have t h e  capabi 1  i t y  o f  independent sp l  i t -sc reen 
presentat ions w i t h  i ndependent range scales, and s h a l l  have the  same presentat ion 
q u a l i t y  as when the  sp l i t -sc reen c a p a b i l i t y  i s  no t  i n  use. 

(13) Each d i  splay s h a l l  have independent reverse video capab i l i t y ,  
operator c o n t r o l l e d  and sha l l  n o t  a f f e c t  t h e  q u a l i t y  o f  t h e  presentat ion. 

(14) F u l l  va r i ab le  range and range o f f s e t  s h a l l  be provided. 
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(15) A f t e r  changing t h e  range, o f f s e t ,  etc., t h e  d i s p l a y  s h a l l  recover 
i t s  p resen ta t i on  q u a l i t y  w i t h i n  1 second. 

(16) A v a r i a b l e  t a r g e t  t r a i  1 h i s t o r y  o f  up t o  16 scans s h a l l  be prov ided 
w i t h  separate opera to r  con t ro ls .  Runway areas s h a l l  have a g rea te r  t a r g e t  
h i  s t o r y  capabi 1 i ty  than  t a x i  waylapron areas. 

d. ' Environmental . 
(1) Equipment assoc ia ted w i t h  t h e  ASDE s h a l l  n o t  c rea te  an obs t ruc t i on  

t o  v i s i b i l i t y  o r  movement w i t h i n  t h e  tower cab. 

(2 )   he opera t ion  o f  t h e  sensor s h a l l  r e s u l t  i n  no v i b r a t i o n  and t h e  
n o i s e  l e v e l  must be n o n d i s t r a c t i v e  and s h a l l  n o t  exceed t h e  l i m i t s  s p e c i f i e d  i n  
paragraph 3.3.1.7 o f  FAA-G-2100C (FAA standards f o r  t o l e r a b l e  no ise  l e v e l s ) .  

- ( 3 )  The d i s p l a y  background c o l o r  s h a l l  be t h e  most p leas ing  and optimum 
f o r  use o f  c o n t r o l l i n g  a i r p o r t  su r face  t r a f f i c .  

( 4 )  The d i s p l a y  s h a l l  be designed i n  such a manner t h a t  w i l l  e3 iminate 
a1 1 b lack ho le  e f f e c t s ,  

(5) The con t rac to r  s h a l l  a1 low p a r t i c i p a t i o n  by t h e  opera t iona l  requi  re-  
ments team i n  t h e  des ign development o f  t h e  human-machine i n te r f ace ,  

e. Data processinp. 

(1) Th i s  system s h a l l  no t  be designed i n  a way t h a t  would prec lude t h e  
c a p a b i l i t y  o f  accommodating data b lock assoc ia t ion.  

( 2 )  The v ideo  mapper s h a l l  be completely programmable w i t h  sof tware 
f l e x i b i l i t y  t o  a l l o w  f o r  m o d i f i c a t i o n  i n  a r e a l i s t i c  t ime frame by l o c a l  mainten- 
ance personnel. The map s h a l l  be ab le  t o  o u t l i n e  a l l  movement areas and any o the r  
areas deemed app rop r i a te  by l o c a l  a i r  t r a f f i c  f a c i l i t y  management (e.g., I LS  
c r i t i c a l  s i gna l  p r o t e c t i o n  c l e a r  areas).  The mapping s h a l l  be o f  such d e f i n i t i o n  
so as t o  n o t  d e t r a c t  f rom any t a r g e t  presentat ion,  be o f  cons is ten t  w id th  and, 
when appropr ia te ,  appear as s t r a i g h t  1 i nes ( i  .e., runways, e t c  .) . 

(3) The s p l  i t - s c r e e n  system s h a l l  have t h e  capabi 1 i t y  o f  accomnodati ng 
independent maps. The number o f  maps w i l l  be determined by l o c a l  opera t iona l  
r equ i  rements (e.g., runway con f igura t ions ,  number o f  d isp lays,  etc.). The maximum 
number o f  maps, one o f  which s h a l l  be a crash g r i d ,  s h a l l  be es tab l i shed  p r i o r  t o  
complet ion o f  t h e  spec i  f i c a t  i on. 

(4 )  The system s h a l l  have t h e  c a p a b i l i t y  o f  suppression and t o t a l  b lank-  
i n g  o f  des ignated areas i n  accordance w i t h  s to red  in format ion.  Two programnabl e 
i ndependent l e v e l s  o f  suppression s h a l l  be simultaneously avai  1 able. 

(a )  Suppression - a1 lows c o n t r o l  o f  v ideo i n  designated areas by 
programmi ng . 

( b )  B lank ing  - e l im ina tes  a l l  v ideo i n  designated areas. 
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(5)  The system s h a l l  have the  capab i l i t y ,  from t h e  console, o f  rece iv ing  
a1 1 v ideo i n  designated suppressed and blanked areas f o r  t h e  purpose o f  l o c a t i n g  
a i  r c r a f t  and veh ic les  o f f  movement areas. 

( 6 )  A1 1 da ta  s h a l l  be re ta ined when on o r  going t o  standby power ( o r  
going back t o  c o m r c i a l  power). 

f. T e s t i n  . The A i r  T r a f f i c  Service s h a l l  conduct an operat ional  acceptance 
T--= t e s t  on t e f i r s t  product ion system de l ivered t o  a f a c i l i t y .  The operat ional  

acceptance t e s t  w i l l  employ c o n t r o l l e r  personnel and w i  11 inc lude a ser ies  o f  
t e s t s  i n v o l v i n g  d i f f e r e n t  sized and shaped a i r c r a f t  and vehicles. Some o f  t h e  
areas t h e  t e s t s  w i  11 concentrate on w i  11 be survei 11 ance accuracy, t a r g e t  
reso lu t ion ,  coverage, t a r g e t  de tec t ion  performance, d i sp lay  charac ter is t i cs ,  
data processing funct ions,  presentat ion qua1 i t y  , and system performance dur ing  
a t  l e a s t  moderate ra in .  

g. T r a i n f n  . Upon de l ivery ,  operator  manuals s h a l l  be provided t o  each 
f a c i l i t y  7- o r  t h e  purpose of t r a i n i n g  a i r  t r a f f i c  personnel i n  operator in te r face ,  

R. J .  Van Vurm 
Associate Admin is t ra to r  

f o r  A i  r T r a f f i c  
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