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Ab.t .o~ t

NThe p lan described in this docwnent supports the overall program at
the Transportation Systems Center to define , design , develop , and
evaluate systems that meet the requirements of airport surface
traffic control. T h i s  plan is part of documentation supporting one
aspect of the program , visual ground aids development. There are
t w e n t  - f o u r  c o n c e r n s  w i t h  the present visual ground aids. The
c o n c e r n s  deal  with t he  a b i l i t y  of the  p r e s e n t  system and its coinpo-
nents to support taxiing operations in the lowe r visibility environ-
inent f o u n d  d u r i n g  Category Ill conditions . This report describes
an engineering and development plan which will identif y solutions
for t h e  concerns , create the specifications for improved visual
g r o u n d  a i d s  and l a y  the ground work for application in future
C a t e g o r y  I I I  o p e r a t i o n s . The managemen t  of the development
p r o c e s s  l e a d i n g  t o  m a j o r  i m p r o v e m e n t s  in t he  p r e s e n t  s y s t e m  is
d e s c r i b e d .  The p l a n  i n c l udes a sc h ed u l e , b u dge t , m i l e s t o n e s  and
e v a l u a t i o n  c r i t e r i a .
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PREFACE

The plan described in this report supports the overall program

at the Department of Transportation , Transportation Systems Center

to define , design , develop and evaluate systems that meet the

requirements of airport surface traffic control. This plan is

part of the documentation supporting one aspect of the program ,

visual ground aids development. The Airport Surface Traffic Control

(ASIC) Program is sponsored by the Federal Aviation Administration

through the Systems Research and Development Service. The program

supports government activities designed to promote safe and

efficient vehicle movement on the airport surface.

The visual ground aids engineering and development plan was

created by the Airport Surface Systems Branch at the center and is

a direct result of a 1974 study of the present visual ground aids

system . The study was prepared under the sponsorship of the

hr~irch by Gates Associates and was guided by an advisory pane l

chaired by Mr. Gates. The following individuals participated in

the panel activities:

E. Abbott Air Transport Association of America
L. Achitoff Port Authority of New York and New •Jersey
R. Berzolla Port Authority of New York and New Jersey
P. Bressey~ British Air Line Pilots Association
L. Dibble FAA Air Traffic Service
C. I)ouglas Nationa l Bureau of Standards
C. Eck Air Line Pilots Assoc iation
W . Fisher FAA Systems Research and Development Service
A. Fowler FAA Airports Service
V. Gallag her Gates Associates
R. Gerber Air Line Pilots Association
C. Gibson FAA Flight Standards Service
‘I. Duck Aircraft Owners and Pilots Association
P. Jones FAA National Aviati on Facilities Experimental

Center
R. 1,amhe rt Connecticut International Corp.
I . Mac Ken zie DOT/Transportation Systems Center
C. M c K n i g h t  FAA Air Traffic Service
A. P i t a s  A i r  T r a n s p o r t  Association of Amer ica
I.. Reame r I:AA ~ationa l Aviation Facilities Exper imental

C e n t e r

Pa i t  i c i  p a t  i o n  t h r o u g h  correspondence.

i l l



I

.J . Rudd y A i r  L i n e  P i l o t s  A s s o c i a t i o n
A .  S ha i  Vega I n d u s t r i e s

• S i f l i e r o t h  FAA Sy s t e m s  Re:~e ar c h  and l ) e v e i o p i n e n t  Se rv ic e

l ’h i  s p l a n  i s  to  be r e g a r d e d  is  a m an a g e m e n t  too l  to  g u i d e  t h e
d ev e l o p m e n t  of  v i s u a l  g r o u n d  a i d s .
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L MANAGEMENT SUMMARY

1.1 PURPOSE

T h e r e  a r e  t w e n t y  - f o u r  conce rns  w i t h  the  p r e s e n t  v i s u a l  ground
a i d s .  The c o n c e r n s  dea l  w i t h  t h e  a b i l i t y  of t he  p r e s e n t  s y s t e m  and
i t s  co m p o n e n t s  to s uppo r t  t a x i i n g  o p e r a t i o n s  on the airport surface

in the  lower  v i s i b i l i ty  e n v i r o n m e n t , found d u r i n g  C a t e g o r y  I I I  con-
d i t i o n s . The concerns were identified by an advisory panel of

r e p r e s e n t a t i v e s  f r o m  a l l  s e g m e n t s  of the  v i s u a l  g round a ids  c o m m u n i t y .
This document describes an eng ineering and development plan which

will  identif y solutions for the twenty-four concerns , create the

specifications for improved visua l ground aids and lay the ground

work f o r  application in future Category Ill operations. The docu-

ment describes the method to manage the development process leading

to major improvements in the present system. The plan includes a

schedule , bud get , milestones and evaluation criteria.

1.2 SCOPE

The duration of the development plan is five years. However ,

within three years the sixteen highest priority concerns would

he resolved. The manning level would be two man-years per year ,

one from the National Aviation Flig ht Experimental Center and one

from the Transportation Systems Center. The cost to attain the

s i x t e e n  h i g h e s t  p r i o r i t y  o b j e c t i v e s  would  be f r o m  $90K-280K per

y e a r  fo r t h r e e  y e a r s .  To a t t a i n  a l l  t w e n t y - f o u r  o b j e c t i v e s  in a
five ~‘ear period would require a d o l l a r  c o m m i t m e n t  r a n g i n g  f r o m

$ 1 2 0 K - 4 SK per  yea r .

1.3 CON (.LIJS I O N S

Dv following the engineering and development p lan for three

years and spending $ 840K , major improvements can be made in the

present v i s u a l  g r und aids system. These improvements will reduce

aircraft dcliv , reduce controller workload , enhance safety and

support taxiing opela t ions in a low visibility environment . B

fol low i ng the p lan for live years a ll the concerns with the present

sy stem can he re - olv e d. 

--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- -~~~~~~~~~~~-- — - - —~~~~~--. ,— ______________
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1.4 RFCOMMI NI) VI’ IONS

The total d e v e l o p n en t  p l a n  s h o u l d  be f o l l o w e d .  The e f f o r t  w o u l d

he m a n a g e d  by the TSC A i r p o r t  S u r f a c e  S y s t e m s  B r a n c h  r e p o r t i n g  to

t h e  s p o n s o r  t h r o u g h  t h e  V i s u a l  G r o u n d  A i d s  1) evclopnen t  Cove r n m e n t

A d v i s o r y  G r o u p  and guided by the ad -hoc  p a n e l  of G o v er n m en t /

I n d u s t r y  d e s i g n e r s  and  u s e r s .  ‘ [he  r e s u l t s  of w o r k i n g  w i t h  t h e s e

g r o u p s  w o u l d  be fe  I t  in  i m p r o v e d  p l a n n i n g  , ni  n i m i  z a t  i o n  of c o n t  r o —

v e r s v  and t h e  g e n e r a t i o n  of b r o a d  s u p p o r t  f o r  t h e  p l a n  amid i t s

p r o d u c t s .

The a l t e r n a t i v e  r e c o m m e n d a t i o n , i f  f u l l  f u n d i n g  is n e t  a v a i l -

a b l e  i s  c o n c e n t r a t e  t h e  r e s o u r c e s  oit t h e  h i g h e s t  p r i o r i t y  i t e m s .

l~ j t h i n  t h r e e  y e a r s  and at a cost of  $~~80K p er  y e a r  and f i r s t  s i x t e e n

i t e m s  c o u l d  be r e s o l v e d .  The  m a n a g e m e n t of the p l a n , and t h e

~z u i d a n c e  p r o c e d u r e s  w o u l d  he t h e  same  as in the f i  r s t  r e c o m n i i m e n d a t  ion

( fa b l e  1 , Tabl e 2 , T a b l e  3).

-~~~~ ~~~~-- —--~~ -- ------ - — - --. - - - - -.. -- 



TA B L E I . P R O G R A M  F X ECIJ T  I ON I N ORD E R OF I M P O R T AN C E  FOR Ti l l :
I I I C I I E S ’ l ’  P R I O R I T Y  G R O U P

I T E M  COMMENT

S’I’OP S I G N A l ,  ‘t hese  d e v e l o p m e n t s  can  he a c h i e v e d
A I R I ’ R A F T  P O S I T I O N I N G  SIGNA I . a t  NA F EC w i t h  no additional con-

tract dollar costs.

LOW S P E E D  R U N W A Y  E X I T  H i g h  speed  e x i t s  a r e  w e l l  i d e n t i f i e d
SI GNAL and defined. Low speed exit

i d e n t i f i c a t ion is l a c k i n g  and  can
reduce the runway uti li :ation.

S I G N  H A R D W A R E  The  p r e s e n t  s i g n s  a r e  v e r y  well
d e s i g n e d .  H o w e v e r , t h e r e  a r c  t h r e e
m i n o r  m o d i f i c a t ion s t ha t have  the
po tenti al for increasing the use-
fu 1 ness.

I A X I W A i  G U I D A N C E  S I G N  T h e s e  a r e a s  a r e  c o n s t a n t l y  b e i n g
S T A N D A R D S  r e v i e w e d  b~ r e s p o n s i b l e  a u t h o r i t i e s .
T \ \ I W A Y  R E G U L A T I  ONS AND The input from the visual g r o u n d
P R O C E D U R E S  a i d s  e x p er t s  W O U  Id g i v e  t h e
T A X  I t c A Y  CHART F O R M A T  a u t h o r i t i e s  a f r e s h  p e r s p e c t i v e

and e l i m i n a t e  a r e a s  of c o n c e r n  to
t h e  u s e r s .

A P R O N  A R E A  M A R K I N G S  W o r k  in t h i s  f i e l d  w i l l  r e s u l t  i n
g u i d e  1 i mi es  f o r  a i r p o r t s  w h i c h  ar e
b e g i n n i n g  to have problems in t h e
a p r o n  a r e a .  I t w i l l  be a n t i c  i p a —
t i o n  i n s t e a d  of r e a c t  i o n .

3
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TABLE 2. PROGRAM EXECUT ION IN ORDER 01: IM P OR ’I ’ANC i FOR THE SE CONI )
GROUP OF P R I O R I T Y  I T E M S

I T E M

V E H I C L E  R E G U L A T I O N S  I n  t h e  i n t e r e s t  of u n i f o r m i t y  and
s ta n d a r d i z a t i o n , ai r p o r t s  t h a t  h a v e
solved vehicle problems would he
e n c o u r a g e d  to  s h a r e  t h e i r  s o l u t i on s .

APRON AREA ROUTE L I G H T I N G  ‘t h i s  i s  t h e  n e x t  s t e p  to  t h e  a p r n
a r e a  m a r k i n g  p r o g r a m  and  e x p a n d s
r o u t e  i d e n t  i f i c a t i o n  i n t o
low v i s i b i l i t y  e n v i r o n m e i ~t .

L I G H T  CON ’I ’ROL F A C S I M I L I i  ‘I ’his e f f o r t  has  a t w o —  f o l d  b e n e f i t
i t  r e d u c e s  the  g r o u n d  c o n t r o l l e r s ’
w o r k l o a d  and  s a v e s  e l e c t r i L ’~~l
e n e r g y .

T A X I  C E N T E R L I N E  L I G H T  ‘t h e  v i s u a l  g r o u n d  a i d s  e x p e r t s
STANDARD ~.ou l d  p r o v i d e  a s i g n i f i c a n t  i n p u t

f o r  t h e  a u t h o r i t i e s  who w r i t e  t h e
st : i i i d a  r d s  . ‘I h ey  w o u l d  supp ly  t h e
u s c i  e i l ) e r i e n c e  t h a t  is now l a c k  111g.

CODED T A X I W A Y  C E N T E R L I N E  I n f o  r u l a t i o n  c a n  he c o nv e y e d  t o  t h e
l , IGH ’I ’S p i l o t  h r  c o l o r  c o d i n g  t h e  c e n t e r —

i i  tie 1 i g u s  , the ’ u s e f u l n e s s  of  t h i  s
t e c h n i que  n e e d s  to  be e v a l u a t e d .

F A X  I W A Y  EDGE L I G H T  T h i s  med f i c a t  i o n  i s  v e r y  s i  mp le
\ I ñ D I  F IC ,\ ’F I )N h u t  t h e  b e n e f i t s  t o  t h e  p i l o t s  i r e

v e r y  h i  g li . I h e  i t  i s  1 is

5 11011 I U he ~ ‘ a I ua t e d .

TA. c I ; \ Y  ~~~~~~~ I ’  ~ ‘ , t id  ~~~~~ r e s t r i c t  t h e  l I S C I l l i -

Li Ni i : R I . I N E  L I G I I I  i_ ’55 o t  t F W S e  g u i d l i l V e  e l e m e n t s .
t ie  i i ’ :  v i  I u I  

~ 
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T A B L E  3. R E S O U R C E  REQU I REMENTS , AC HI  EV E MENTS ANI ) BE NE I :  ITS
OF ’!’ i l l :  V I S U A L  A I I ) S  PROGRAM

RESOIJ RC E REQU I R E M E N T S

PROGRAM D U R A T I O N  3-5 YEARS

‘[SC S t A F F I N G  1 MAN’~YEAR PER YEAR

N A F E C  S TA I f l  NC 1 M A N — Y E A R  PER YEAR

C O N I R A C T  D O L L A R S  9 0 K - 2 8 0 K  PER YEAR

AC II I E V E M E N T S

16 O F T  HE 24 O B J E C T I V E S  WOOL !) BE A T T A I N E D

B E N E F  I I’S

R E D U C I ’  I ON Or : A I RCRA F T DELAYS

RE I ) U C ’I ’ I ON ( ( I  CONTRO L WORKLOAD

SAFETY E N H A N C E M E N T S

S
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2. INTRODUCTION

rh i s  r e p o r t  i s  a p l an  to  m a n a g e  t I i ~ deve lopuient of v isual

g r o u n d  a i d s .  ‘the  r e q u i r e m e n t s  f o r  t h e  ~ i a n  are included in report ’~
f r o m  a s t u d y  of t h e  p r e s e n t  sy s  t e n t  sp o i i s oi ’e d  by the ‘I’ ran sport at ion

S y s t e m s  C e n t e r  i n  1 9 7 4 .  V i s u a l  ground aids are integrated into

t h e  a i r p o r t  s u r f a c e  t r a f f i c  c o n t r o l  sy s t e m  amid p r o v i d e  i n f o r n i a t  i o n

to the pilot that per itl its h i m  to  g u i d e  t h e  m o v e m e n t  of the airc r’ a l

t h r o u g h  t h e  tax iway n e t w o r k  and  to  c o n f o r m  to  t h e  g u i  d a n c e

c o m m a n d s  of  t h e  g r o u n d  c o nt  r o l l e r .  t h e s e  a i d s  e n h a nc e  s a f e ty

mini in I :e d e l a y  and t’educc con t ro I h e r  s o r k  l o a d .  A p i l o t  c a n  I o i l  ow

visua l signals off the runway t h r o u g h a c l e a r l y  i d e n t i f i e d  r o u t e

w ith a l l  potential conflicts r e s o l v e d  at intersections and ar t
o r d e r l y  m e r g i n g  i n t o  t h e  g a t e  a r e a .

T h e r e  ar e  f o u r  general c a t e g o r i e s  oh ’ v i s u a l  a i d s :  l i g h t s ,

signs , markings a n d  m a r k e r s .  ‘ i ’he y  p r o v  ide g u i d a n c e  a m i d  c on t  i’ul

i n  fo r m a t i o n  to the pi l o t  t h a t  p e r m i t  t h e  p i l o t  to proceed t h r o u g h

t h e  t ix i w a y  svs  t e r n  u n d e r  the ove r,u 11 super v s i o n  of  t h e  g r o u n d

controll er. The problems w i t h  t h e  p r e s e n t  s y s t e m  w i l l  be c r i t i c a l

a h en  t h e  s u r  lie e t ra if i c 1 eve 1 s dii i’ i rig poo r v i s ih  ii i t  v c ot i d  i t i otis

I n c  r ca  se due to forthcoming dej )  I o v m e u t  ~ f add i t  j o n a l  C a t  ego i v  1 1 / 1 1 I

Ia  t id  i u g  S I’S t en t S  . I h e  P I l o t  s concept i n  01  w ’h e re Iii’ t Iii u s  lie i s

on I he t a.\ i w a y  n e t w o r k  and t h e  di eec t i o n  t o  h i t  s t i e ’. I i ni at ion s 1 1

i ‘i rnh i gu o u s  . \ su h s ct  oh ’ t h i a p r o b l e m , b e c a u s e  e i t s  p o t  c u t  i i i

l i t ’  i .n I d  i v  t o r n  i 1m g e r n e l ’ ge tu . ’v a I iii t I i i i , 15 1 1 1 1 0  I v e d  t~ i t h  I h i ’

L’ re ’. ~i I I I  i f  a t a x  i wa , i  t t l  an ;ic I ye t i n s  ,i (seC 1’ g u i  m c ’  I

‘I ’ h i i s  r e p o r t  d e s c r i b e s  a n  o r d e r l y  r o c e ’.s i l l  d e v e l o p i n ( ,

c o m l i o r t e n t s  am i d  p r u c c d i u u ’ e s  wh  i t ’l l  t~ I I s t i p j u o I  I I i~~ i i pt ’ I • in s

i n  t h i ’ l o s  V i s i h  I I i t  en l ’  I i ’ O t l i i i i ’  i t t

2. I D A C K C R O I I N I

‘ i b e  F~’~h,- r i  I \ v  l i t  o t t  V i i  n u s t  r a t  i o t t  E l  \ I t s  d i v e !  o p t  ug  t h e

I 1 t e l  i l l  F I ~; I i ’  r i  t on . 1 1  I I ’ r i  I ’ i ( i  a ‘ i’ ’. I t Ilt 1 o f l i t ’  c i  t tie

r e i l i t i  I • ‘ l IC  ill s o I t ie  I a 1 ’  t ‘I) ‘ . t~~i t hi  1 5 !  ‘ . I in ’  t oil t t o  1 oh

t c r I i lIt1 i. H i t  i’ i i ’  a on I I i i ’  I ii ~~i ‘ i i  a ‘ I i i i  t n t  i’ i i  I . 111 th

- *
_________________
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i m p o r t a n t  p a r t  of t h i s  s y s t e m  and  one of n i n e  m a j o r  d e v e l op m e n t
programs. T h e r e fo r e , w o r k  has  been  u n d e r t a k e n  to  i m p r o v e  a i  r p o r t
s u r f a c e  t r a f f i c  cor i t r o l  as p a r t  of  t h e  o v e r a l l  U p g r a d e d  ‘l ’h i rd
G e n e r a t i o n  S s  tern development . ‘t h e  m i s s i o n  of t h e  A S I C  p r o g r u n i  i s

to increase airport capacity to m a t c h  the forecasted demands w tu i l ’.
max  m u  i ng  ground safety and t ue conservat j o l t  o f  energy , and
n t i n i i t i i : i n g  g r o u n d  delays , controller and operator stress arid work-

load , and no ise  and i i i ’  p o l l u t i o n .

One r o l e  of t h e  ASTC progi ’aiii is to provide operators oh ’ a i r -

c r a f t  and g r o u n d  v e h i c l e s  w i t h  t h e  i n f o r i t i a t  i o n  r e qu i  re ’J Lii na \ ’  i g a l  i It ,c~

on the i r i t i o v e r n e n t  a r e a s  d u r i n g a l l  t h e  w e a t h e r  c o n d i t  l ou i s i n  w h i l e 1 :

t h e~’ a r e  a u t h o r i z e d  t o  o p e r a t e .  ‘l ii i s i n c l u d e s  t h e  c a p a b i l i t y  t o

l o c a t e  and  p roceed  to  a s i t e  a n y w h e r e  on t h e  a i r p o r t .

A n o t h e r  r o l e  of  t h e  p r o g r a m  is to  p r o v i d e  t h e  A’I ’C p e r sonn e l
w i t h  i n  f o r m a t  ion concerning the pos i t  ion  and ident if icat i o n  ol ’

a l l  a i r c r a f t  and g r o u n d  v e h i c l e s  op e r at  ing  w i t h i n  t h e  m o v e m e n t

a rca  and  t h e  i r re lit 1 wish i ps to  cact i  o t h e r  as w e l l  as t o  r u n w  iv s
t a x  i w a y s  , i n t e r s e c t i o n s  and f i x e d  o b j e c t s

t h e  in i s s  i o n  i s  to he acco t u p 1 i sb ied  b y m a n a g i n g  t lie w o r k  i n
he ~t u ’ ea b e l o w .

i l A i r p ort S u r f a c e  l ) e t e c t  i o n  E qu i p rne i~~~~ A S D E - 2  - I : l e i  t r o t ~ u c
i t ip ro y e m e n  t s f o r  t lie p re se ul t  s u eve  i 1 l a n c e  s v s t  ciii to i t i c  r ca  a ’

t u t ’ ,~~11i’ tn ~~u icc  a i t d  u - e l  u a b i  l i t v .  ‘ t h i s  i t t ’  cot t i l e  l u d e s  t h e  d e l ’ i l  i i I ! R ’ I i t
I t ’ 0 i t s  ~~ I ) I  bi: i ‘h d i s p l a y .

- ~ i s u i t  Gr o u n d  ,•\ i ds,  ~‘ (‘ A - Ex 1 st  i n g  v i s u a l a i d  o i u p o t i e n t  a

an d  su p p  I e m e n t a r v  V t  su a l  a i d s  d e v e l o p m e n t s , c o m b  i n e d  s i t lt I i~~ FO l  i ’d

p i h o t  / cot i  t r o  1 1 e r p roe ed U F t ’s t o  move a I rc ra I t  on t he i i  r p u  u t a l l  -

e i n i t t  ego rv I I I ~ we it  lie i’ c o n i d  i t u o u t ~ , s a t e  I a iii i e 1 i i t i  I

c ) A i r r o r t s t t r f a c e  D e t e c t  I o n - i i q u i p I u e u i t , A~sDI ’ — S  — ‘ ‘ ‘  S

‘i i i  a .  e I I ~i l i e  0 ra~l a F h t ir pt es’ u t  I a t i n  eq III pp e d  a I I ’ p u i  I t  a a I ~ iS .1

& ‘ l l I , I t ’ t ’ r I ’ i ~~t I ~~~~ I i i ’  A S i ) i , - 2  it eu  i t  r e a c h e s  o h s o l t - ’ c t ’ i i c e .

i-I



d) ‘l ower  A u t o m a t e d  Ground Surveillance , ‘FAGS System - A

surveillance capability significantly better than that provided
by ASD F-2 or ASDE-3 for use at major airports. Position and

identification of all aircraft will be made available through a

di g itized disp lay for local and ground control operations .

e )  A u t o m a t i c  I n t e r s e c t i o n  Controller , AIC System - An auto-

matic stop-go signal control of traffic at critical route inter-

sections at major airports.

n i)eceunher 1973 the ASTC progr am office (now included in the

A i r p o r t Surface Systems Branch) developed a program in visual ground

aids. The program used an Advisory Panel , an improvement anal ysis ,

s u r v ey s  a n d  i n t e r v i e w s .  The A d v i s o r > ’  Pane l  p r o v i d e d  a base of

k n o w l e d ge of  t h e  existing s y s t e m  and i t s  l i m i t a t i o n s .  The i m p r o v e -

inent  a n a l y s i s  was  an e c o n o m i c  t r a d e - o f f  of the cost of a system

a g a i n s t  t h e  potential savings from reduced taxiing times. ‘I’h e

s u r v ey s  and  i n t e r v i e w s  c o l l e c t e d  op i n i o n s  and f a c t s  f r o m  users

spec i f  l e t ’s  and m a n u f a c t u r e r s  of v i s u a l  g r o u n d  a i d s .

I n  Oc t obe r - 1 9 74  a s t u d y  was  p e r f o r m e d  in  s u p p o r t  of t h i s  v i s u a l

ground a i d s  p r o g r a m s , g u i d e d  by the A d v i s o r y  P a n e l .  As a result

of t b  i s  s t u d y  t w e n t > ’ - f o u r  c o n c e r n s  vi  th  t h e  e x i s t  ing  s y s t e m  w e r e

i d e n t i f i e d  ( s e e  F i g u r e  2 ) .

‘ [h i s  d o c u m e n t  d e s c r i b e s  a m e t h o d  to m a n a g e  t h e  r e s p o n s e  to
these concerns in an o r d e r l y  e f f i c i e n t  manner. This method and

the as s i s tanc e of the advisors for guidance and has the benefit of

qui ck a ssimilation of the solutions into the system.

2. 2 I ) I : F  I N  I F! ON

I he  A i u -port Surface ‘I ra f i t  c Coot  ro l  ( A S I C )  S ys  t e r n  i s  t h e  s> ’ st  em

P~~°P I c  , ~‘ 
r o c e d u  r c s  and  (‘th U i I )m eI i  t ) co l iC ern e d  w i t h  t h e  u t iove l l i e n t  o f :

a ) a rr i l  u n g  i i i  r c r a  f t  t h r o u g h  t h e  p h a s e s  o f ’ f i n a l  a p pr o ~t c I i

I a  11th i n  g , a rid tax i in g to  t he t c m i i  iii I
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h) depart ing a i r c r a f t  t h r o u g h t h e  phases of p u s h h a c k  f r o m  t h e
tc~rm inaI* , taxi irig to the depaatur e runway, t akeoff , and
m i t  ii i ! c i  i i n b ;

c 1 a i re  ma f t  i n  t r an :  i t b e t w e e n  si tes at t h e  a i r p o r t  , such  as
t’ r o iu t  p a s s e n g e r  terminal to maintena nce area; and

d )  s er v  it e or emergency vehicl es , such as snow plows 01-

11 re e ng 1 ne s

The ASTC ~v st em cons ists of f o u r  f un c t  i on a l  e l e m e n t s :  c o n t r o l ,
s u l ’vci 1 l a n c e .  c o i n m u n i c a t  ion , ar - i t t  g u i d a n c e  (see F i g u r e  3 ) .

I kill 
( 

.~.[ (‘OMMii ~4 I (‘A I I u ~N j ~~~~~~~~~UlAN~~F 

~

- 
~~ A IkCRAFT

S i J R V I  I t  i , AN f l

E l  C U R E  3. ‘151-O S \‘ S’l ’EM E L E M E N T S

t ’ or t t r o t  e l e u u i e r t a c t  i v  i t  i e s  I n c  lu J e  d e t e r u t i i n  l og  t a x i w a y  i-out i n g
p a t t e r n s , r e s o l v i n g  p o t e n t  i a l  c o n f l i c t s  at  t a x i w a  a n d/ o r  r u n w a y
i n t e r s e c t  l o u i s , and  c o n t r o l l  i n g  l a n d i n g s  and t a k e o f f s .  A t  a i r ’p o r t s

w i t h  con t  r o l  t o w e l ’ s , t h e  t a s k s  a m e  p e r f o r m e d  b y :  (I) Ground 1;ont rol
( 2 )  L o c a l  C o n t r o l  , and  ( 3 )  F l i g h t  D a t a  arid C l e a r a n c e  1) e l i v c r > - .

Gi -~ uuntl and  l ,oca 1 ( ‘o n t  ro 1 e a c h  may  h a v e  s e v e r a l  v o i c e  c o m u r i u n i  c i —
t i o n  I i n k s  t o  a i r c r a f t  and s u r fa c e  v e h i c l e s , w i t h  cac t i  l i n k  manned
by a primary controller ar-itt an a s s i s t a n t  c o n t r o l l e r  i f  r e q u i r e d .
Generall y , l,ocal Control is responsible for traffic using active

r u n w a y s , G r o u n d  C o n t r o l for traffic using taxiways and o c c a s i o n a l ly

t h e  r a m p s  on an a d v i s o r y  b a s i s .  C l e a r a n c e  Dcl ivery prov ides (or

confi mis) t h e  c leat- arice instruct ions for depart ing aircraft and thu s

interface s with t h e  Air Traffic Contro l enroute flight-scheduling

a n d  coni t ro l s s t em . At  c e r t a i n  a i r p o r t s  a Fli ght Data posit ion is

s t a f f e d  to  assist Clearance I)elivery in retrieving and  posting

fli ght s t r i ps received from t h e  Air Route Traffic Coni trol Center

(AR ’l ’CC ) v i a  the I! ight Data Entry Printer.

‘Fhc A S I C  Sv stem pa r’ t it ’ i pates in the ramp a rca iii an a d v i s o r y  h a s  is
011 1 V

11
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Surveillance is t he  process whereb y Ground and Local Control

acquire information on the position and identity of vehicles under

their jurisdiction. The Ground Controller uses visual observation ,

as the prima ry means of surveillance. ‘I’h e Local Controller uses

visual observa tion and the Airport Surveillance Radar (ASR) as the

prima ry surveillance media. ‘t he ASR provides the Local Controller

with a radar-derived display otT t h e  p o s i t i o n s  ari d i d e n t i t i e s  o f ’

airborne aircraft in  the vicinity of t h e ’  a i r p o r t , and  t h u s  i s  o f ’

use to hini in the control of aircraft en final approach or i n i t i a l

c 1 i i n h .  A i r p o r t  Sur  f a c e  D e t e c t  i on E qu i p m e n t  ~A 5 I ) h  - 2 )  , a h i g h

r e s o l u t i o n , g r o u n d - m a p p i n g  r a d a r  is a v a i l a b l e  at  12 (1 . 5. i i  t’ports

The A S D E —  p r o v i d e s  a d i s p lay  of a i r p o r t  s u r f a c e  t r a f f i c  activit y

for use during conditions of reduced visibility due to weather or

darkness.

The c omunun i c a t  i on  e l e m e n t  l i v  i d e s  t h e  m e a n s  f o r  m e s s a g e s

b e t w e e n  c o n t r o l  lei’ s and p ilots i t  s u p p o r t  of  t h e  G r o u n d and L , o c a l

C o n t r o l  t’un i c t  i o n s .

Guida n ce of individual aircraf t is exercised by each p i l o t ~hio

carries out t h e  t a s k s  of  c o n t r o l l i n g  aircr aft veloc ity , following

r o u t e  c e n t e r l  in e s  , a v o i d i n g  o t t - i c r  veh i c l e s , m a i n t a i n  ~ng h e a d w a y  and

n i ego t  i r i t  ing t U I ’ n s  . Runway and taxiwa light s , si gns , m a r k e r s

and m a r k i n g s  a i d  t h e  p i l o t  to  loca t e ’  h i s  p o s i t i o n  and  t h e  r o u t e

to h i s  d e s t i n a t i o n .

2 . 3 R Ol l: .IN I )  M I  SS I ON

[he visual ground aids support t h e  a i r l l o r t  s u r f a c e  t r a I t  t c

con t ro l  sy s t e m .  ‘the func tion ol ti - i c aids is to provide p i l o t s

and t’t’Ii I c le ope r a t  ors w i t hi u n a mh  I g u o u s  pos i t  i on  iden t i I i  c a t  i o n

information a n y w h e r e  on ti-ic ramp, taxiw av and r u n w a u t e t w o t  k and

li e roil t C 1 o hi ) Ii ow to h I s des t i nit I on as a Ut  ho r i ed by  t h e  i i  rp o  i t

t u - i f f i c  c o n t r o l l e r s , i n  a l l  v i s i b i l i t y  c i inidi t i oi i s i i i  t s l , ’ ’ i  t h e
— oh i c  h e  . , u i o ’  a 1 1 owed t o  ~~~j t ’  a t e .
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‘[he task of a visua l ground aids system is the identification

of all areas w ithin the network and the de finition of c l e a r a n c e
limits , holding points , load bearing surfaces and docking and parking

spots.

2 . .1 FOR E CAST

The  ii  i t t r a f f i c  con t  ro l  s y s t e m  is iii  need of  imp ro i’ed i i i  r p o r t
surf,ice traffic control systems . This need will i-each-i the .:rjtjcal

stage by a b o u t  l ° 80  when  the surface traffic levels during poor

v i s i b i l i t y  c o n d i t i o n s  w i l l  he significantly higher than today’ due

to  t h e  f o r t h c o m i n g  dep l o y m e n t  of a d d i t i o n a l  C a t e g o r y  I l / I l l  l a n d i n g

sv s  teluis.

C a t e g o r y  11  Ia  o p e r a t  i o u - i s  a-i - c a u t h o r i z e d  by t h e  FAA , and landings

ar e  p e r m i t t e d  w i t h  a r u n w a y  v i s u a l  r a n g e  ( R V R )  no t  l e s s  t h a n  a

v a l u e  ot’ ~O() feet. l’here is no cu- n teria specified for taxiing in

t h e  C a t e g o r y  l I l a  weather. Pilots have experienced dif ficult y

in  o p e r a t i n g  on t h e  s u r f a c e  a l o n g  the  t a x i w a ys  and w i t h i n  t h e  a p r o n

a r e a  b e c a u s e  t h e  a b i l i t y  to  see a t a x i w ay  l i g h t  is abou t  o n e - h a l f

the a b i l i t y  of seeing a runway ligh t using the hc~~t ava ilable in—

pavemen t fixtures. These fixtures are not normall y ins talled within

t he ap r on a r e a s .

‘t h e  Ground , ontro ller task is relativel y varied , complex  and
involv es con sider ahl~ switching among activities. Although equally

necessar y to the job , howeve r , all tasks may riot he equall y

“ d e m a n d i n g ” , t h e  v a r i o u s  t a s k s  do not  i m p o s e  e q u i v a l e n t  w o r k l o a d s

on t h e  coot  r o l l e t

‘i’he most dem anding ground control activities are:

I)emandin~jicss Ra n k

a) Rel ay- , Initiate or Coordinate Advisories 1
an-id Inform ation to othei than aircra ft

H I s su e  T a x i  C l e a r a n c e s  - Aircraft and 2

~‘cIi ic les

c) Read and Interpre t Console Instrumen ts 3

d) Guard A ssi gned Radio Frequencies 4

e) tlpet ’ate R a d i o  E q u i p m e n t  S

13 



In good visibility and with a low number of operations the

least demanding tasks are those dealing with aircraft traffic. As

the number of operation s increase and as t he  v i s i b i l i t y  d e c r e a s e s
t u i e  l e a s t  d e m a n d i n g  t a s k s  become more  s t r i n g e n t .  W i t h o u t  a w e l l

designed visual aids system the ground controller requires constant

c o m m u n i c a t i o n  t o  t h e  t a x i i n g  a i r c r a f t  to e s t a b l i s h  i t s  p o s i t i o n - i  on

the surface.

In the 1980t s surface traffic control iniprove nients w ill be

needed to  p r o v i d e  f o r :

a) Increasing fli gh t operations and/or a larger percent age

of wide-body jet aircraft.

b) I n c r e a s e d  peak-hour aircraf t landing rates at ma jor air p oi ’ts

due to the for th c o m i n g  ins tallation of wake-vortex detection -i and

avoidance systems and also because of the planned new automzited

metering and spacing techniques.

c) Increased airpor t surface traffic flow rates under poor

~ i s i h i l i ty cond i t ions , which will be an outgrowth of the forth-

com ing installation of Category II and III landing systems at itiany

a i r p o r ts .

I ‘1

~
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3. DEVELOPMENT PROCES S

t h e  t w e n t y -  (‘our c o n c e r n s  w i t h  t h e  p r e s en t  v i s u a l g r o u n d  a i d s

h a v e  been - i  s e p a r a t e d  i n t o  t h r e e  g r o u p s :  (1) Those  w h i c h  require

pro m pt act ion i i i  o r d e r  f tr  t i - i c  v i s u a l  g r o u n d  a i d s  t o  f u l f i l l  i t s

r o l e  and  a c c o m p l i s h  i t s  m i s s i o n , 12)  t h o s e  w h i c h  r e q u i r e  ac t ion
soon f o u  i m p r o v e d  p e r f o r m a n c e  of  t h e  s~’ s tem  and (3)  t h o s e  w h i c h

a rc  h i g h l y  d e s i r e d  f o r  imp  i ’oved PC n - f o x - m a n c e , bu t  w h i c h  cou ld  be

p o s t  pouie d i I t h e  r e s o u r c e s  w e r e  n o t  ava i liii ) I c .  E a c h  c o n c e r u i  was

r e c a s t  in  t h e  format of  an o b j e c t i v e  t o  he a c c o t t i p l i s h e d .  E a c h

object ive w a s  J e t ’ i ned in  terms of t lute ranges au - id contract dollars

t o  a t t a i n  the e x p e c t e d  r e s u l t s,  I n  a l l  c a ses  a t e c h n i c a l  a p p r o a c h

to  t h e  e f f o r t  was d e t e r m i n e d .  The ab o v e  s t e p s  c l a r i f i e d  t h e  s c o p e

o h ’ t h e  e f f o r t  i n  e a c h  o b j e c t  i v e .

‘l ’he end  i t e u t i  for each o bj e c t  i i c  w i l l  be i-ecouutmcndat ions for’

new or nod i fit’ d ;tdv i so ry  c i r e  U 1,i rs , r e v  is iou -is to  t h e  I e d e  n I

A v i a t i o n  Ri ’ g u l , i t  i o n s  o r  u i et c or ’ m o d i f i e d  o p e r a t i n g  p i - o c e d ui ’ e s .  ‘to

a r r i v e  ,i t t h i s  s t e p  w i l l  requ i re a r i g id  deve  1 opmn en t p r o c e s s  to

keep t h e  a c t  i v  i t  m e s  t’oci,ised on t h e  r e q u i r e m e n t s .  The  m e c h a n i s u u i
f o u ’ t t i  i s  f o c u s  i u ig  is i 11 he a r e v i e w  and e v a l u a t  io u - i  p r o c e d u r e

usin g t u e  ads’ i s o u v  panel. [he m a n a g e m e n t  f o r  ti-ic program w i l l

f i u - id i n  t h e  dcv  o I o p m e u i  t p l a n  a s c h e d u l e  , s t a g  ini g p1 art , budget a u-id

e v a l u a t i o n  c r i t e r i a .

3.1 olt , J I  o i  I V I S

‘[he e i g h t  t a s k s  or ob ject ives which are most i m p o r t a n t  a n d

r equ  1 re p t ’out i pt  ic t i o n  i n  o r d e r  f o r  t he v i sua 1 g r o u t - i d  a i d s  p r o g r a m

to  a c c o m p  I i sh i t s a s s  i gn ed  T O  it ’ a m id flu S S  i o n s  a -i-c

~u ) 
I’o ~hei’e lop stop s i gn a  i s  to provide a fail sa f e  m e t h o d  f o r

s t  opp I ng ,i i t c r a ft a l o n g  t h e  t a x  t w a y  route in a 11 cond i t  i o u - i s  o h

vi s l b  1 1 It ” i u whi i c t - i  t h i t ’ s y st  CIII i s  m t  e n d e d  t o  he u sed  , t ii k i ng  h i t  o

,R ’ t oi,un t s rwt~ m m m d  I ~
‘ c ace u m t i  I , t t I o u t >  t h a t  r t t av  o c c u r  d u n  i ng t h e

o p e r i t  i o n s .  I b i s  t a s k  w o l i l o  not require contractor support and

t h e  o h )  cc t i y e  w o o  Id  he i t  t i i  t i e d  is i t h in th ice y e a r s

I ’S
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h ) ‘t’ o p roy ide a s I gna I (‘om’ u s , ’ b y  p i l o t s  i m u posit ioning a ii’ —

craft as necessar y a t  Stop m d  H o l d  p o i n t s  a l o n g  t h e  t : i , \  m w ’ a y  r o u t e ’ ,
t o  pe rut i t  o t h e r  a i rc r~u f t  s a fe  c lea  r a u u c e  f o r  ~ i t 5  s i t i ) ~ a l o n g  ot  l i e  r
i t e a  rh~- t a x  ii5 ’ ay s  . The  s i g n a l  to  be ~te~ e l o p e d  uuu a y a l s o  se r y e  to
s i g n , m l p i l o t s  t h a t  t h e i r  a i t - c r a f t  is  c l e a r  of the a c t i v e  r u n w a y ,
i
’

’ 1 l o w i  ng t h e  i r e x i t  f r o u n  t b - i c  rums iv . ‘l’h is t a s k  w o u l d  n o t  r e q u i  I t ’
c o m i t  r a e  t o r  s u p p o r t  ,t u d  t i e  o h j  e c t iv e  w o u l d  he attained w i th  i t i
t h r e e ’ y e a r s .

c )  l o  d ev e l o p  a m e a i u s  o f ’ ide nt i f ’~- i n i g ,  b e a t  i n g  and us I l t i , i i ,

s t i e  eel t ’ t i t t w a v  ex i t  s (‘on’ a I 1 a i rp o  F t  5 und en a l l  w e i t  l i e u ’  cc :~ t i o n s
l i i  i s t as  k w o o l  d requ 1 IC cont l i e  t s i i pp o  I’ t rangi m i g t u’om 1 ( W k  t o  ~
t ad c ‘ old he c oiuup I ~‘ t e d  ~ i th  t ii til l’ C C V ci u ’s

d I ’ o mo d e  ri - i i :e t h e  c x  i s  t i t - i g  t a x  I ts’ ’t~ ’ gu  i d ance ’  s i gui 5\ ’ S t c ’ II

s t a n d a r d , i n  t i - i c  a r ea s of re’ss ~uge fo ii’i , m t m d  p l a c e - l e n t  C r i t e r i a ,
l b  u s o b j e c t  i y e  coo I d  be at  t ;m i ned i n  ,i V e i l ’  it  ,i c o s t  o f i t )  K t C) I t t i l k .

e’ ) ‘ I 
~i d o ve  Io~i 5 i gn  s t r u e  t i m  r es  b u y  j n g  t iso types of f rang i h i c

m i ioii nt I migs  , one  (‘o r  use is’ t b i  i n  ohs  t i c  I c —  f i ~ ’~’ a I t ’ d >  . l o  d c c c  lop  a
s j ,

~ i i  s i r  f a c e  t h i t  
~ i c  ye m i t s  t h e  ace  omit  E a t  t o n  of  i~e t snow and to

d e v e l o p  ,u means of di s t  it - i g u i s h i u i g  b e t w e e u u  s i g n s  t h a t  i d e n t  i f t

t a ”  t w , m v  m i - i t C u ’ s e et  1 ons  ii mid r u m i w a t ’  e’ ,“, i t  s , ho t h  o f wh i ch  a u’ e p i’e se t i t 1 ‘
u u ’k ed  w i t  It  ii s i gn w i t  It h I ack I cgends on cc I lois hac kg u’o umt5l . he se’

o)’ j ec t i cc ’ s c u u m i  d h e ’ , u t t a i n e d  t5 i t  h i  n i i  three - v c,u r p e r i o d  is’ i t  h I t i l l h

ii C on r , i  c t s l i  ‘ ‘0  r

ro p i ’ ) po Sc ’ t O  t h e ’ i )~ ) n i p  r I i t  e ‘A I o ‘ h ’ i i ’ os i d o p t  o n  I a

c m i i ; ’  r o e  i- i  t ’o m m t  fo m’ 1 i rp o r t  I .  \ I i t t ”  eh , t  r

l’ o r e v  u ew ~s’ I t h  t h e  c ogn  i a n t  F \  1 r e  ~‘, ii 1 , m  t o  rv  gi ’ c’u ;’ ‘~ t b ’t t ~
v ( a t  t on s ii mid P m’oe cclii u ’e t~ t ~‘ i :~;‘ Ie l i i e ’  l i t  p i’ ope I’ i i >  e i t iw J . ‘ u - i i — ~ ‘ ~l

~‘ ‘~~, t  i p u u ie r i t pu - ov i d e d  i n  t i - i c AH C > v s  t e r n .

h ) ‘I c  d eve ’  l o p  t ’o u ’  l es s  t h a n  1 0 k  i u  s,’ s ’Ii t r i l C I s  s i I i ’  a O n e ’

V e ’ t t ~ ;‘ c’ r m  y t  : i u i d  p , I s  ‘o r  m i n k  h u g s  i n  i i E l ’ O u i  . m m ’ e a s  i s ’  p u ’ o\  i d e ’
m ~h , m n c e  I c m ’ a )  rc  ri - i  f t  p i  I O L S  ~m n d  \ ‘ e’h m e t e o g e ’ r , t  t u o n - ~

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~ -~~~~~~~~~~~~ - — - - ~~~~~~~- - ~~~~~-- -— -— 
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I h e  a b o v e  e ’ I g b t t t a s k s  c a n  be comp l e t e d  in  a t h r e e - y e a r  t i u u u e

p e r i o d .  T h e  bud ge t  r e q u i r e m e n t  f o r  c o n ti - a c t  s u p p o r t  r a n g e s  f r o n u

10K ~‘r \‘ Ci i’ t c 1 1 0 K .  ‘U b s  f i  n s  t t w o  t a s k s  h a v e  been  i nd u de d  i n  t i m e

‘l u t c u n i t i c  I n t e r s e c t  i o n  C o m i t r o l l e r  ‘l e s t  Bed ins t a l l e d  a t  N A E E C  arid

w i l l  he e v a l u a t e ’ ei i n  t h e  f i e  I d  t e s t  p r o g r a m .  No a d d i t i o n a l  c o n t r a c t

s u p p o r t  i s  n’ e q r u i r e d  f o r  t I e ’ se  t w o  i t e m s

t h e  u’ e i r e  e i gi t t a dcl i t i o na 1 tasks w’h i cii req  i i i  Fe’ a c t  i o u - i  so on amid

-is’ i l l  i m p  r ev ~’ t i m e’ ~~
t’ r f s i  muii ~t n c e  o f  t u i e  v i  su m l g r o u t - i d  a id s st’ s t e n t .

‘th ese tasks are’:

~t) t o  ei evc ’ l c ’i’  icR isor \ nua tem ’ial c onc eu ’mi l ri g t u ’ a f t ’ ic m ’u l e s ,
i -eg o l i t  i o n s  , etc . t o  s ~ rye ~ms a utiode 1 lot-  v e h  I c  1 e t u~a h’ f i c  I t i o n  -

a i r c r a f t )  m t  airports. T h i s  t a s k  c a n  he  c o m p l e t e d  i n  , m e a r  w’ it b i

I c ’s s t h a n  I O N  I t i e o m i  I rae t s tm l s ; ) ss i’t

h )  h o  p r o v i d e ’ e f f e c t  ly e  r o u t e  g u i d a m i c e  ( i n s e t  p~m i ’ ’m ent  l i g h t i n g )

u~ I t h  i ui I I )  no n  , m lOis , c’s s ee ’ t o  1 1 t ’ i n  C a t  ego u ’v I t  I t sea t h o r  cond i t i o n s

C o nt  F ,tc ’ t s u p po  u~t (~c m  t b - i  i s  [ m s  k I s c’s t i r u t a t e d  a t  l e s s  t h u n  100k  and

I t is’ s) t i l e !  r e’q ii  i re t Ii r ’e C v e , m r t i  ,m t t a i n  t he oh _ i cc t i ye

c 1 I ’ o d ev c  I op a i i g l u t  i i i  ~: f m c  s j u u m i I c  t o n ’ AT con t no 1 t ci. C l’ s Is i t  lu

m e t  u - is  c I e l s e’ r ’e  t I ng cmi I t h o ~~e e’ t re i, mm t s u’ cq cii  red  h o n  t h e  ap t ’  i ’ m  t i o n s

i n v o  I i t ’d , t b u i s  s a y  j ng Isoms eu ,t m i d l a m p  I i fe  , ant i  r e d u c  i r ig t b - i c

P i t o t  isO rk  lo  mcI i ni  o I i c d  i’, h en  he  V ow s V 1 s Ui 1 a i ds t h i t  a i’e d i  s ~ 1 iv ed

Hat n o t  n e e d e d  f o m ’  b - u i  s m i  i’cu ’:i t ’t g r o u n d  m r i o v c m u i e n t  s . T h i s  t a s k  would

he e o i i i ; ’ l e t e d  w i t h i n  t h r e e  y e a r s  w i t h  a f u n d i n g  l e v e l  bet ween -i 10 k

a n d  l O O K .

ci) ‘to r ’\ iei5 t h e  e x i s t  ing tax ir5’ay cen terline I i  g u t  s t a n - i d a - i ’d

is t i - i tb - it’ a iu u i ci ’ s u gg e st i ng mod i ii  eat lot - is t h a t  is’ i l l  pi’oV idt ’ ii ui p l ’ cs vc ’ —

ten t * t ci t l e  sri r l i c e  t ra I’ I I c eon -it ro 1 and go i dance s y s t  emmu . l i i i s
t ,is k t s i h i  i’eqrt i Fe 1 t h m ’ ’,’ c — v e a r t inu c period and con -i t Fact support

ri g i mi g (‘ri i i  t ‘~~ t o  1 (IPK

e ) l o  e r ’ a t  11.1 Ic tb - ic’ teas ib i l l  t v i ’sI inh ’ot -ni ing p i lot t b u a t , m

e or cc t s he u t i  g ipp rom e heel i i> i mig cent er I inc 1 m gb - i t s intel ,i s ee  i t t  u i t  ng

I t lucre is ~t I Ois C’ I 5 i i i  i i  i t  V pm ’oh ten u cm ’ a con-il) I l i i i  io u - i oh ’ low

t’ is lb I I I t v / i I m c r i h ’ t ecrif i gi m m it mon - i p r o b l e m  w i t  it R sI’ect to u m i t n e u v e  r I t t e ,

an i i  u’ c u i  I t t ii mc ugh in I or >cc I i o n s  wi -ic re t bit’ cent em I h it’ Ii g b - it s



i n t e r s e c t  a t  r i g h t  a n g l e s  and do no t  p r o v i d e  a n o s e  w h e e l  t r a c k i m i g
c ; m p a i )  l i l t > ’ . ‘I’h i s  t a s k  w o u l d  r e q u ir e  t h r e e  y e a r s  to  c o m i m p l e t e  and
c o u : t  r , e e t  s u p p o r t  r a m i g  in g  f r o m  10K to  l O O K .

f )  To d e m o n u s t  r a t e  t u i e  I c a s i b i  lity of r-eplacin g the standar d

L - 8 2 . ~ I’ a x i w a y  E d g e  I~i gh t  l e n s  w i t h  L - 8 0 2  and  L - S 1 9  l ens  w h e r e  sno i~
reu n o i - a I i s  a m l uaj  o r  p r o b  leutu a m i d  t h u s  no no re l i a r i c e  upon  ed ge
l i g h t  gu iclance i> necessary . This task would be c o n u p  l e t e  in one

year a t  a cost of less than 10K .

g ) ‘l’ o d e v e l o p  a m e a n s  to  p r e v e n t  w e t  s n o w  a c c u i l l u b a t  j o t - i  on
t h e  s o - i - f a c e  of  r e t r o r e f l c c ti y e  t i u a r k e r s . t h i s  o b j e c t i v e  w o u i d  be
attained ii i  one t e a r  a t  a cost o f ,’ Icss ti - ian 1 (1K.

Ii I ‘l’ o deve 101) 0 inc a us 0 1 ’ u n i n  I nu i i tug the occur x’en ce  01 Snio t s
and  i ce  b u i l d - u p  a h e a d  of  c e m i t e ’r l  in c  l i g h t  f i x t u r e  a p e r t u r e  t h a t
b l o c k  l i g h t  o i m t p t i t .  t h i s  t a s k  r e p r e s e n t s  a p r o b l e m  t h a t  l u a s  been

i ni- es  t iga  t ed  sc y e’ no I t I me ’ s :~ :‘d i t  t~ i 1 1 L ’~~f U m e I m’ oni t Ii l e e ’  t o  I i ~ e

t e a r s  t e )  s o l i ’  w i t i t  c o n t r a c t  s u ; j ’ s  r t  r~~” 5 c t l g  I rou n l O u k  to  ~ I II1K .

‘F lit ’ c i  g u t  a d d i t  l o r i a l  o h i  e’ e t i i c s  ‘si t  i e h  a F e ’ h i ghl v des i red lot’

i m p r ’ v e e h  p e r f o r m a n c e , b u t  w h i c h  c : i l d  he  i~~s t p o n e d  i f  t h e  r e s o ur c e s

i~c’re riot a v a i l a b l e  arc’ :

1) Fo ~le’c’elojs lo i s-cost e e m i t c r l i n e ’ l m g h t i m t g  f o r  a p p l i c a t  i o u i
, m t U t  i i  i t  y m m r Ico nt S I~ I t b - i l l-i a y e  i i  a I t e r  t i - ic s t ii F t  o f  a p rog  r a n

w i t h  , m ed i t  n e t  c o s t  n o t  t o  e x c e e d  1 ( 10 k .

2 )  I i i  dev elop a b alanced i ; i romt 1 i g b i t  in~~/ I o c k in i g sLg n ~ml

5\ ~~ e’ i l i is h i  C i :  op t  lIlt I :es t i  n e  n , m t t s e - n i  u cc 1 i g b t m t m K  Ic y o Is ~m m u d

enhan ce ’ s t h e u s e  o h ’ ti - ic- dockin g s i g n a l s  bit ’ p i l o t s , w m t h m u u  a

l i v e y e a r period \s’ L t h i l l t  c o n t r a c t  cost s n o t  be e x c e e d  5 0 ( 1 k .

3 1  l o  d e v e l o p  m s t a n d a r d , v l s u i m l  p a r k i n g  m i d  ‘c i’stt ’nt ho t ’ s l > ’

i n - i  u - i t  e rr -i a t  i o  n m  I ope ra ii ons  w i t  h I n a t h  ree  - V em r t i - i t ’ ~ C F ls ’~ i. 1 t li

e o m i  I I I i  t C O ” , t b e t  ts’ t’t’fl 1 11K :mnd 1 1 ) 1 1 k .

I I t )  eh cV~ l i i i , i~ I t im in ‘ l u r e e  t o  I m ic cii ’s , a S t  ;imt ~h i  i ’d C I Sli ,i I

dot K t i i g  ,m m c i  S C ’  St  C f l - i  l o t ’  u s e  i i  i m i t  c l O u t  I ‘ i l l I s~ s~ ’ l i t  i O t i S  Is I t i  a

Co  ut I r , m I c, u s  I m c i t  t o  i ’ i t t ’ e c i  ~ (1(1K -

L _______ _— -—



5) ‘I’o de’c’ elop a mean s of identify ing rou tes to service i i  e t *

for tran s ient p i l o t s  w i t h i n  a f i v e - ear  t i m i m c  p e r i o d  w i t h  c o n t r a c t

c o s t s  n o t  he e’x e e e ’J  l O O K .

0 )  To e i e i e l o p  al-i i m p r o v e d  g a t e  i d en t i  f i ca t  i o n  s i gn  w i t h i n  one

t e a r  w i t h i n  a c o u m t  r a c t  c o s t  l e v e l  n o t  to  exceed  l O O K .

1 10 devel op stand ards w ithin a e a r  for pr oi ’id imig tax i w at

c e n t e r l i n e  g u i d a n c e  is’j th in ho ldi mig b a y s  with a c o n t r a c t  c o s t  n o t

to  exceed  I O N .

~) To p r o i ’ id e  a m i le~m r t s  o f  i d e m i t i  l y i n g  routes g a t e  p o s i t  m o l t s ,

and concourse b eat ions where elevate d s u g n s  c a n n o t  be e m p l o y e d
w i t h i n  :u thre’ e- to f i v e - y e a r  t i m e  p e r i o d  w i t h  a contract cost l e v e l
not to exc eed Si ii )K

3. ~

I ’he l i ’or u’ im lu t o  d e v e l o p  t h e  y j  s ua l  gi - o u n d  ~t ids Sc ’s t -ut h a s  t h r e e

e 1 etum e ’mut s wh ic li opt’ n ot e’ com icurr em i t l v  . ‘l’he f i r s t  i s  ti ic ’ A IC  ~ v s  I etu m

F ield le st l’ r o g n a m i t  w h i c i i  is tIes i gne d  t’ol- t i-ic te- s t u m i g  and t’v a iua t i o n

o f  v i  sua  1 g r o u n d  it I k at N A b : E C  . These jute 1 iide stop s i g n a  i s  , a i r —

c r a f t  p o s i t i O l i i n g  s i g m i a l s  and  si g n s .

‘t h e  seCo m id ~1 e t i men  t wi l l  he a w o r k i n g  g r o u p  of g ove rnnic i t t  /
i n d u s t r y  c m l g i  i m e e r s  ; m u u d  i - i  l o t s , u n d  a i r  t r o l l  i c c o n t r o l l e r s  who w i l l

d ra I t  a s i g n  si’s t er t i  s t m d i  rd , a t a,x l i s i >  1 1gb t s ~s t cuui standard and

a v e h i c l e  c o n t r o l  s v s t e i u u  st am - it l ar t t .

‘l’he t ii i t ’d  c’ I c-inc u m t w 1 11 be ami  adi ’  j so N’ g rortp of goc ’ ci m ’nmne u i  t

IsO r k e  r s  b’romu i

\ I r I r,t t’ [‘ is , ‘t’ i’ s i c e - , A ,\ I
\ i r p o u ’ t s  “~e m ’ y i c c , \ ‘cS

I t  g h t  ~“s t  m c l i u e t c  .5ce r ’c’ i ( C  ,
St- st em E s ’ s e : i r c ’h ,i ti el l ) ec ’ t ’ l u i l i i i m e u i t  Sei ’ v i ce , SRI)S
\ m t  i o m i t l  , \y i:m t i o n  P i e  m i m I  l o s  I x p e ’ r i n i e m i t i l  C e m i t e r , N ’ A l ’ l , ( ’
t r a n s p o r t  a t  m c l i  ~,t’ ’;t t ’ - iuis C e u tt t ’i’ , ‘l’SC

l b  i s  e t ( ‘m f l c in t  is’ I 1 1 he re-s po u l ’. ih i e h o  r cot - it i-act 5) 1’ cc le e  t i o i

I’ m o g i’e Ss  F ey  i ew S , p I og n I u l i  g m  I cI - ltlCe an d  a d o p t  i o m  and i mut t - u i emimen tat i o o
01 t 1w’ o u t  cour ie 01 h - i ’  p h i - i  is i t  h m n  t h e  i m  ci x’g an i :‘, a t  Ion ’ .
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‘l’he ‘I’ r an s p o  F t m t  i - i n  S y s t c m m u s  C e n t e r  w i l l  f or m u t  t h e  t h r e e  g r o u p s

u s i n g  t h e  v i s u a l  g r o u n d  a i d  e x p e r t s  who a s s i s t e d  in the previous

studies. ‘[‘lie Fic ’ltI ‘test Manag enuem i t Team w i l l  i n c l u d e  two  n u e m b e r s

fro tm m N A F I I C  and  t ’ss’O [ ‘noun ‘U SC.  The  t e a m m u  is responsible for field

t e s t  p l a n n i n g , t e s t  c o m - i d u c t i n g  :mnd r e p o r t i n g  t h e  r e s u l t s .  H a r d w a r e
c o m p o n e n t s  w i l l  he d e l i v e r e d  t o  t h i s  g r o u p  and e v a l u a t e d .  Fl - ic
t e s t  r e s u l t s  w i l l  be t h e  basis for creating hardware specific a tions

and recominentlat I outs.

l’hc’ second group w i l l  he d i v i d e d  i n t o  t h r e e  sub g r o u p s  to  r e v i e w

p r oh l e i i t s  in t h e  g e n e r a l  a r e a s  of  s i g n i n g , t a x  i w a y  1 i g h t i i i g  a l - id
v e h i c l e  c o n t r o l .  ‘l’he o u t p m m t  w i l l  i)e d o c u m e n t s  w h i c h  are drafts

of a d v i s o r y  c i r c a l a r s  or  i’e c o n u n u e n d e d  p r a c t i c e s .  lu - i  a d d i t i o n

these  gro u ps tr im > ’ r c c o n i m e n c t  h a r d w a r e  d e v e l o p m e n t  f o r  t e s t  t o  e cii rec t

I n a d e qu cn c  i es i u  t he p ic sent sy s tem n . ‘l’ o c r ea te t h e  has i s  t o m

tm u ak i rig a n e c o u u u u u e n d a t  t o n  t h e  fo I l o w i n g  f i  i-c a c t  iv  i t  i es mt ius t t ike ’

p l a c e :

a )  m~tk  1 ng a p r e c i s e  Stil t elitel i t of t u e  pro h I  ciii ;

b )  co l  l ee  t i mig and  o r g a n  i I ng s u p p o r t  i m i g  f a c t s

c I  d e v e l o p i n g  ar i d se i e c t i n g  s o l u t i o n s  to  t h e  p r o b l e m i t ;

J ) test jog and cv iii oa t  i m i g  t i - i c  c h o s e m  so l  u t  ion

c ) r e v  j e w  jug the results is’ it h the 1; O v t ’r n f l e m - it A d v i s o r y
G r o u p .

The  first three act ivit ies have beem i worked on in p r e p a r a t i o n

f o r  t h  i s  deve 1 o p m t i e u i  t p l a m - i  . I n  so m e a u - e m s  a mmi o re’ p re’s,, i s  e p r o b  1 cm li

d e f i n i t i o n  is r e o u i  r ed  a n d  i n  o t h e r s  s o l ut  j o t - i s need to  lie s e l e c t e d .

Al  I t i m e  p r o p o s e d  so lot iou - is i m v o  I v  i mig  ha t ’dwa r’c will require test

a n d  eva  1 o a t  i o n  a t  N , ’c, I ’ I  C ar i d i n  some cases add i t ional te st ing at

husi’ airports. The f i f t h ac t i v  i t >  is  c r i t i c a l  t o  t h e  s u c c e s s  of

hai imu g a reconunuencl at ion or ,m spec  i l’ i c a t  i o n  t uuup leu muc nte d h~ ti - i c

r e s p on s  I P I c  L A , ’\ 0 1 1 1cc .

The t h  I rd group o g o v e  n l i m e n t  e m p l o y e e s  is ill review the

e .~ is t i r i g  l’egii  l i l t l O t i S a n t i  p roee ’du Fs, ’~ and i s sue rccomuumeui dat ions

r e ’.u  I t  I u g  (‘ r on [‘ci I I  ow i t u g  the abov e I’ I y e  a c t  i v I t ues . ‘l’he 
~ 

r oup
w i 1 1 ii I so ii ’. s i is t I n  t h e  5 e lee t I on of on t i’m c t t i m  1 s tII)PO rt I or a I l



o t ’ t h e  o b j e c t i v e s , r e v i e w  t h e  c o n t r a c t o r s  e f f o r t s  and s u p p o r t

t i - i c p r o g r a u t u  m u t a n a g e u t i e n t  ~ i t h  re c olllllueui d zm t i c i u i s . \ 1 1 lii m’dw’a x’c wit ich

resul t s f r o m t u  t i m e coot ra e tual ~ UI)I)ort Is’ 1 11 he test ed and  e v a l u a t e d
by the field test team (see ‘I ’ a h l e  5 , Fi e ~ii r -  4 , F n gu r c  5 , Fi gur- e 0

and Figii t’e 7 )

A I I d o c u m e n  ted rec omnuuien da t i ot t s mm m d ~-p c-c i f i e a t  l o r i s  result log

i omn t h e  a b o v e  t h r e e  c’ 1 clii c o t s  u~’ 1 11 be n - i ’ v ~~t ’’-is’ t’ tI by the group

Aci i  i e v i n g  a ceuisensus is ,i p r en c ’tIui i s i  i t ’ for m i t e  m ’e c o u l l l l t c m - i d a t i o n

t o  an FAA o f f i c e  f o r  a c l u a t i g e .

3 . s  s ( :u I E D I J L E

i ’hc s c h e d u l e  t o  o h t a  l u l  t h e  f i r s t  s i x t e e n  o b j e c t  i v e s  r e q u i r e s

,m three “ c -mr t I t u e  tie i’ j Ot1 , O n  ,t - i,I ei I t i oral two tea m ’s amid t lie F.  qu i i’ed

n e c  oun c e ’ s is i 11  pe FlIt I t co rimp l e t  I mig a I I t he o h j  cc t I y e s  . W m t h i m i  t h e

i r s  t cm 1 c u i d a t ’ t’ t’a u ’ t he cs - i d ) m d  t r i a l, i m u g  s t c p s  is 1 1 1 be’ t i m  k e n  . I u tim in

lie ’ se c o n d  e m  F the :~ 
H’ I Ic’ I - il t e s t  iumg  ,mrm d tile’ s t u d  it ’s for ti-i c’

t ’ .~ i t  i iua u k  I m i g s  , S j Ct~~ 
,l Il - il il l- u non o f i j c’e I I V e  ‘. is 1 1 be c 01111) Ic t ed . I I - ic

I o t is  ha  -i ’dwLl -i -c ~ pt ’ c I I i L ’i t I l l  us m 1 i he dc ’ 1 1 i c  reel du m’ 1 m ig t iu e  h ’ i t t _ I  1

i l i d ’ I ) C~’ j o - i l

I a c i m  o h u  cc I I cc ’  w a s  m c i ’  i cu - i ed !~v I l i e  c i coo  I g n o n ip a i d  mdc’  i ~or  ~.

wi t Ii r e g~l nd to t h e  i r l i e - s t  e s t  1111 ,1  t C’ i - i f ’ t h e ’  I i tlI t’ I-i c r I o t 1  rc ’ e f e t t  F t ’ ei t o

cs 1 c c ’  ti - i c p i ’oh I eu ui s  . ‘l i- i c’ cii c i i  ci’  ci I t t ilt s , ’ Pt ’ I ’ I O t i S  i s is  r e S t  r’ m e t e d

to less t h a n  o mie  y e a r , ( roil ) 0l ’ e’ t ‘ i i ’ e’c’ S s i r s  , t h  i c e  t e i  f i v e ’

v e ’~m m ’ s ’ owl e i t - u t  e’ u- t l i m i t  I I  e F ’ , ‘I I~~ - i a  ‘ ( ‘ 0 c c ’ s,i I f i t ’  c c l  1 1) 111 t 100

c , s s  t o  I l l s - i I I ’ s’ t h a t  a l l  t he’ a r t  c i  p o t t s  S I l O  c i t ’ s u m u g  t I - u s ’ o b j e c t  i v c s

t roun t u i e c~i uie ’ p~ 
itt t v - i t  y j t ’ls - I ts , ’  m t ’s t t l  t s - i - i l  t h e  i_ s t  t i l l _ I t i t t ! ’ t ’ Ot, t’ ~. S

m s m t c  I uds ,’tt i n  t he  is t . m I o n e  it - i - i  I I l i e  o h ;  5 ’ ’ , 1 I t’ e’ s . Hue se h ,  ‘ m  e ’ i n  -

c ) l ) ’ - i ’ r t t e c  t h t ’ ( s t  j i l l , C t e ’ f o r  t h e  I i  ~s t  s u ’ , t e ’ t ’ uu  t . i s l ’  ,utsl s t , I ’ O c ’ t s  t h e  - ‘

s t i r  I is 1 ci cp r e a d  t i e ’ i ,s -i r k I oad ccci ii y I I i i o  1! 1 ) 5 111 1 I t s , (Ii F e c , 
,, s i r

pci’  i - i , )

- , t Oc  i iii: p 1 t i t  , ‘ I sO I I 5 ,i ~.e )R’eiim he’ ia l ’ s . o i l  , I e ’\  e 1 opod I c -i

i I h u t s  I l i t  e t !1t t o _ u - i l  t o ’  I -i ’~~~~’ . I I t - i  i l  I - i - i !  ii o l : ’ i s s ’ i  1 1 ’ s l t p l - i u  1 1 Ii ’ ’

- s Ii s,’d i i  I t ’ - St a h I .i Os! t ’ ‘ t i  I i t ’ I I I  I stl pp- i ’ i t I I  c I’ ’ ‘ h i t  I t e l  I - i i i ’  l i i

C I I  t I I s ’ I I riO I’t ’ m ’ I ciel . Hit’ p a  u - i ’ I i -i I S s I  1 is .i i s v  t I s ’  i ~~ 5 ’  I t l~ i ’ I

C I ‘ .1’  t ‘‘  I ‘ i t l l i t ’ ~~~ I~~
’ u i o I  i c’ t I I i i  ‘, ‘ u- i I s I’ S -i I t ’ ” .’. -i ‘ I  is ’ 

- . -‘,~~~ - - ~~~~~~~~~ 
.- .
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program . During the first two yeat s t h e  t e s t  t e a t m u  w i l l  e v a l u a t e

h a r d w a r e  c o n f i g u r a t i o n s  an d d o c um e n t  t~ t t ’  ri ’~~u l t s .  The s u b - g r o u p

on s i g n s  and  t h e  s uh g x - o u p  on l i g h t s  do ns ’ t o v e r l a p  h v c a u s e  s oumlc
i n d i v i d u a l s  w i l l  s e r ve  on b o t h  g r o u p s  ( s c _ - i,’ i ’i g u r e s  8 and 9)

3. 4 BUD GE1 ’

Ti - i c r a n g e  of c o n t r a c t  c o s ts  to  o b t a  i n  t h e  I’ i t ’ s t  e i g h t  ob j e c t i v e s

w i l l  be 4 0 K -  14 0 K  per  e a r  f o r  t h r e e  y c _- a r s . To c o l l u p l e t e  t h e  iii r st

arid second ei gh t object ives wi 11 r e q u  i i t ’ u r a n g e  of c o s t s  [‘ ro th

9 0 K — 2 8 0 K  pe~ ~‘ear for three ve~ur s . Ni a c c o m l u p  l i s h  a l l  ts-. , ’ : l t 0 — t O U t ’

o b j e c t  i i’es with m n a f l i e  y e a  m’ pm ~’ x ’ 1 rid w i l l  requ i re aim annual

a v e r a g e  e x p e n d i t ur e  r a n g i n g  f r o n t  l~~0K to  4 h 5 K  i n  c o n t r a c t  d o l l a r s .

Each tusk was rev iewed by t h e - v i s u a l  gr o u t - i d  a i d  a d v i s o r y  j u a i i e l

t o  d e t e r m i n e  t h e  c o n t r a c t  s u p p o r t  l e v e l  to  a t t a i n  ea c h  o b j e c tive.

l’hc s e l e c t i o n  of  r a n g e s  t o  c h o o s e  f r o t m u  w e r e  f r o m i u  I) t o  10K , 10K t o

1 0 0 K  or  f r o m  l O O K  t v ‘,OI lK . l’he c o s t  sos t i m a t  i n g  liv t h e  gu’oup

s e r v e d  to  s c o p e ’ t h c _~ c t o r t  r e q u i  red to st i l v e  t i - i c  p r o h l e m m i s  ISI  t h  t i l e

exi st ing s v s t e l l u  amid ;is su c h  m ’epu ’ess’t- it l ’ ; the best guess a t  t h e  u p p e r

,oid 1 ow’er I im n i t s  o t ’ c - i ’s t . The per vea l ’  c o s t s  a r e  t h e  Ill I r i  I I l I U m  c o s t  ~

d i v i d e d  b~’ t i - i c t h u  t e e — v  s o a r  p e r  i t ilt1 , a n d  t l ie  as e r a g e  costs dlv n ded h e

the sa l lue  per  i ott . I h e  I l l l l I ’ t’ d i  f I i  c iii t tasks m’equ i rc t h e  1 om ige’ r

t in c  p e r i o d s  and h i  g i u t ’ r co s  t s . ‘I ’he ’ I C  - i l l  i, , t h e  
~‘ ‘

~~
‘ i ’ e a r  but i g et  i s

a t rut -  i n d i c a t  i on  -i, i t  t u e  t C l f l t i  i t i g  u ’ c s ( l , z i  r t ’ i l l c l i t . h is ,’ m a n p o w e r

t c s - i ’ I m r : h ’ t ’ i’ q u t i r c m e i m t s  l i r e ’ l l l , ’ u t u - s’ ( ’ ; c r s  p e t  l i ’ ,l l’ , Cu ll ’ t roth N’(. and

‘ I I I ,~~. C ..ilp Ii lt- Iu e th t ed be t I l t  N \ F I  C h e l d  t t  s t  I so51l11 a t u d  t h e  I

,itIv i i- o m’\’ groups

,;. S REV I IIl~

Fit ’ ‘Franspo m -tat ion Svs tt ’IlIS i e l i t e u- i s i l l  c_’ S ) t l s I C l s  p r O g r t

m ’ev i sow 5 as 1 m e a n s  o I f e c  us  i m u g  t he  p i’ -i~~~, h a u l  O f l  t iuc ~~ t’ s 1 I - 1 Ir’ c_ —

m e t ’ s . l ’h t ’  ~b ,4 5 15 1 - i ) j ’ i i i ’  5 1’ 1 1 1 1 1 i i  d .c p t ’ S i s  F ull I is I l l  I IC  ~~~ i l l u i ’ l l t  11t l U l l

e i c v e  I opt’~l ~ i mice 1 ¶ 1 . I’ ,i  I t  I 5 1  ~I I I I h i ’  r e - I l i m i  l’ e I l I t ’ T I  I 5 11 i c  I C  I so r Ir ’ l it ’ t ’d

m u  t i m e c’~ I gr i  C ri I t I l l  R e p o l  1 uo l  Z~~\ ~.t  C, ’C l  ( - i ’ ? I s ’ e- r I  R e p o r t  ( s e~t’ i - I g t m t ’ c

I . I he ’ I t’i ’ I s’w S is I 1 1 t’ollIp l I so 1 114 ,’ I l l  t 5 1 1 , 11’ s! t ’ I t o  I 1 1 . 1  l i i  ~ t t lie

I ’ t’ S I I I  i r u ’ l : l s ’ I l  S , m i u d  r t ’ t ’ - i l I j I I : h s ’ I Id C I t l I t ’ I ’ 1~ l l  i i - , l  I t ’ s kit ’ i s p I I i e l l t O F  1 11s- icu l lu - i’mu I
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to  he 5 ! r a t ’ t c d .  ~\ ~ t ’ c i - i n .  s’pc o f  1 C V  m e w  15111 s t u d y  the- result s of

t h e  h a t ’ d w’~s n-e s I ev e  l s o h h i l i s , 1 : i t  i - i - i  C’tI ~’C~ ’ C’ t 1,1 1  t h e  c lIli i-ion ents ate collupat i h ie

w i t h - i  t h e  s\ ’ s t e I I I . [he ’ s~i i i . i - v i e w i - i l l  t r~ ’c s ’h l i l I I c t i d  t h e’ m e a n s  of

i mp  l e l l le t i t 1 l u g  t h u s ,’ d i ’~i f t  do 5 ‘ i l : L ’ . ’ I I I  it Ion. the [Ii  I m d  t y p e  o f  r e v  n e w

i s  t h u  so t r a5I  i t i m a  1 na n .ic e llefl t f u m u c  t i on of  111Cc t ing schedules ,

s e t  t nlig p1’ i~~i r i t  I cs ’~nd a 1 b c a t  t u g  r t ’ s o u r c e s  s et ’ P u  gu re  4)  . ‘I h e

f i r s t  and  s e c o n d  I i ’S 1 4 1 5 5 Is i l l  he c o n d u c t e d  by t h e  p a n e l  or t h e  t e s t

f l l u n a g e l l l e m  t t s,’ lllIl t o  r t lie Co~ ’ t’ r l i l I l e ’ t i t 4~dV isoro G r o u p .  ‘t he r c c o m m n e t u d a -

t i o n s  f f 0 1 1 1  t h i s  m ’ c’ s ’ i 5 ’u t o  t i l e  p l - O g l ’ a l l l  l l I a i m a g C I l I C t i t w u l  1 he tFu e h a s  is

f o r  d e c i s i on s . ‘t he tii i i’d t s ’pe of  r e v i ew  sd i i he conducted in

a c c o m ’ e lan c e  w i t h s t a l l 4 l ’ l r d  r e v i e w  p t ’o c e e i ur e s  e s t a b l i s h e d  a t  [SC and
by the sp o t  u r is (si ’s ’ F I t h  he I’)

3 . Is S

‘l ’he p I ’ e’Se l i t v isi m~u 1 g r o u n d  a i d s  so s t e m  i s  c o mp o s e d  of c O l l u p o t i e m l t s

p roceshu i-es and ‘~‘°r N’ . I n  gene ri-t i , t he  C O I l  I i gu i-a t ion of co~imponen t S

is s ta td a rd i :ed at iii c - n t  r o l l e d  t I  eu gh  t h e  i s s u a n c e  of ’ Adv isors’

C I i c su 1 a u’s by t lie b5 ’ J ~‘ ia I ‘si’  i a I i on AdIll i n i s  t r a t  1 011 . I’he F~ elc ra I

\v j i l t  C l i  R e ’gi m I a t  i O I l 0  110,1 t h e  ,\ h r  Fi’a 1’!’ i s , ’ Sen ice ilandhook itt a

s j Ill i i  a r u - i s ’  is u i - u  tmd a 1 4 !  i c t l uc  -i r o c  s,’duu’ e  s f o r  the gui dance of s’e’Ii ie’ It’s

US ng v 1 s ua 1 a is,i s . (‘011 t ro l i e  rs  , P i lo t s and veh ic 15 ’ opera to  r I l  are

cer tified by ti-ic a u t h o r i t i e s  that they are able to meet or exceed

ce r t a in I es’s,’ Is o 1 p e rt uu ’IIla f l C s,’ Il - i t h e  i i ’  pt - o  fes s O I l S  and t h i  s i s

a I sO i-i t’o I III 0 1 i s t  ~i iu5I at -~li :a t il l II.

The’ 5’ I s l I a  1 i - i  i d ’  sh e i t ’ I I l I l I N C ’ l i t  P l a n  elca 1:; th u c o mp o n e n t  is at - id

p r s c  e t h u  re ’s . I h e ’  S t 1 i s t  .1 rd is to he u Oi’ sI a is a ~a 4m ge of  so f !‘soc t m ye per -

t O i ’I I h a n e ’ 4,’ 1 1 1  L ’ s  hi  i t ’ I t ug  t h e  o h )  c c  t I ‘es ar c  t h e  m u i l l l i h e r  01’ r e c o m men d s  —

tH ins t O  I T l ’ ’ i s  0 1 ’ 1 1 1 5 1 , 1  I I u s -~l , i d s -  1 - u i ’ ’ ’  c i t - c u  l i i i’ s an t I  e- l i a n g c s  t o  the ’

I’e’g 111 ,1 1 I OilS , l i i  soss’ H’’ ‘ 
- , : , l I It ’ 114,111 t 10 us w i 1 1 he m a d e  tel t h e  cog  I I I  2 i - t I l t

F \ ,\  o t t  I C C .

Lu ’) I t iH ’  S ~~X t 1’ ’ b I  I I 1 ~ I —
‘ t j i t ~ s t he’ l ’ s’ 55 i 1 1 he  ii H I l i i i 111 1 1111 ‘2 I

— I w so I V s  C i ’ 55 110 , 5’  t I ’ s ] i t  t o l l s  i s - i  r C I ti ’ic I ’ n ew o r  l I l O e t  i I I ed , i  tv i s ol e

c I I c u I a

‘ ‘ l i t ’  N’ ’~, ( ) I U ’ l t ’ l I , ! , l ~ I 01 ’  t o m ’ a re’ s’ 1 5  io n  t o  the led era I Av I l l t .k O I i

Re  ‘I I . 1 1  I S I l l  ~

- - C . ~~~~~~~~~~ ~~~~~~~~ 
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- Three u-ecomnuendatio ns for new o r  m o d i l i e d  p r o c e d u r e s .

To s u p p o r t  t h e  a b o v e , the fr i  l o w i m u g  j t t ’ l I I S  a re ’  r e ’ qu l  r e d :

— S i x t e e n  P 10 h  I c i ”  d e f i  n i t  i s - im i s

- I l l e v e n  f i c l e t  t e s t s ;

- . \ i f l C  har d ware’ spccif jc~~tion s .

‘[he st  an d i - i r e l  is i 11 he’ t h e  f lu l libe  r o f  c i  ‘on g e  5 i 1 l t ~~!C t o  t h e  cx ist ,  1 m u g  5

sy s t e m  as i r e s u l t  0 1’ t h ~ stuJ ~ , i e s t i f l g ,  d o c l l 1 l l e l i t  amid  h a r d w a r e

d c c c  I o p l lu e n t  i n  the g r - iJ uliS i. a i d s  p i  og~ 11111 .

5 . P F R F O R ~-i1,\NCi ,

S il-ice the standard 01’ SU e  ce s s  i s  t h e  n u n l b e m  of changes to t h e

exist itig s yst e l l l , and the c o n t r o l m c c h i - t~~i s m n  f o r  a s s u r i m i g  th at the

r e c o m n m e n d a t  i o n s  f o r  c h a n g e  S r e’ o l ’ h i  gh e s t  q u a  1 i t v  m i s  t lie n c  icu

p r o c e ss  and  t i - i c  Consensus o f  t i l e  g r - i ) u~ l . The’ II i” i -lS U l’e 01 t ’ t  f e ’ c t  i c e

p e r  f o r l b u a n c e  i s  t lie m i U I I l h t ’  r o f i t  e- i u i i s  r e v  i t ’ls s o - i !  a l i t !  ~i c c ej )  I cd .

.\ s e c o n d  l l l e a S I 1 r e - i  o f  so f u  i-ct l v i ’  p er  I o r I l : , t n c s o  s t I t ’  n u m b e r  u t

d o c u m e n t s  ~ i r t ’’ ,i I , t t e d  to  e a c h  I l i e l l I h e l  p 1’ i O r  t o  i-u I’ S ’S ’ i s ’id i-mi st

d sc us is i o n  of  t hue  con t emi t is . I) r , i  t ’ I l l  i I so r m a h is i 1 1 1 1 , 1  x I l l i ll s’ t i - i s , ’

e f f e c t i v e ne s s  m l ’ t i t  , \ u v  b o O s  I d  - i a~~’ . Ihe’ t h i  m i  i l I i ’ l l U I  Os’ 0 1  c i t e ’ s. -

t i ‘‘ i’ 11 c r- I o r I I l a I l c c  i s  1 } ’  t I t i l e ’ Ii .1:- j I ‘ , ( i t  I ’l l  I I  (1 1 1 1 , 1  e ’I ’ I i i

h ci ri-i I’ t sod sloc u i - i ’ l l  t 11 11.5 he - iii I I so J . I~~ ‘ I ~I 1  l 1 7  t t) t i l e  Ss,’ I I i ’ s i i I  1 so

I 01 e , i -,1111 1-i I t ’  , s,’ i- u :  1 U I t ,~~ ‘ -. 1 ‘ ‘ - ‘ - I ‘ 1 l i ’ . ’ ~ls,’ -i C ’ 1 ‘ s l i l i l I S Ol I

111’o r a l l l  ~ i 1 l  h i - i tt’ 1 J ’ l t ’ s I , - 1 . ~~~~ - i ’ f l • \

. 1 r a 1 1  - i i  ~ ‘ , i I I  S t I  Clii S I l l  5 , , ‘ ‘ ‘ 0 1 ,’ I ‘ s ’ ’  iN ’  I

\ S  s een  01-i t i l i ’ sch so ,ai I s ’  I , - - I I I  i s  L I I ,

i g u s  I i t t i d  c - i n  I ~‘ r I I l l - i  1 1 L I  , - ‘ ‘ I ‘ ‘ ‘ ‘ ‘ 1  u , I

1; t 1 1  t S • I l i r e  ( I r s ’ , ~ ‘ “‘  ‘ I I  ‘ -

. 1 1) 1)  r i s e !  he i - i )  l’s, ’ i t  N ‘ ‘ i ’ ’ - ‘ - ‘ , l ’ s’

I i s t n i l - i I i l t _ eI l I,,’ t - i u l ’ s i t i l .  I 1 ’  . ‘ - 
-

t l i I I hi ,,7 ’ I  , ! i ’ . t t l l ’ :  .

t l i e  1 s t  1 105 1 1 1 g . ‘ ‘ II

\~ i i ~i ! , ’ ’ m ’  ol t i l l  ‘, 
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\uniher of S lut 1i ~I l S  i -o ld  d r i - i f t e e h / a p p i ’ o v c d  c i e l d  t e s t  p l a n s ;

- \ i i i i i i i t ’ r o f  i r a  f t e ’ d / a 1 - i p r o v s o t i  h a r d w a r e  s p e c i f i c a t i o n s ;
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PRIORITY 1
APPENDIX

SYSTEM COMPONENT: STOP SI I’~NAL S

REFERENCE : Report No. CR-DOT-TSC-918-1 - 2.2.3, 2.3.2, 2 .4 .6, 2.4.7.2

3.1.4, 3.1.5 , 3.6.1 , and 5.

Report No. CR-DOT-TSC-9 18-2 - 2.2.1, 2.3 .1 , 3,3.2 , 3.3.4, 4.1.2 , and 4.2.

OBJECTIVE To develop stop sign als as necessary to provide a fail-

safe method of stopping aircraft along the taxiway route in all conditio ns

of visibi l ities in which the systenl is intended to be used , taking into

account snow arid ice accumulation that nuay occur during the operations.

TECHNICAL APPROACH : Both elevated and in-pave mmi ent signals need to be tested

as well as signals that warn pi lots of their approach to the stop signals.

Aircraft cockpit heig hts from fi ve to thirty feet above the surface should

be considered . It nay be practical to fabricate a working model , truck

mounted , to test a range of cockpit heights in the limi ted low visibility

weather conditions that will become avai lable. These trials can be conducted

at NAFEC in the Automatic Intersectio n Control Project. Weather simulation

in low vis ibilities may prove fedsible using crash equip m luent fog nozzles or

smoke genera to rs ; however , smoke generators cannot be used for color checks

since white light becomes reddish in a smoke atmoshpere .

EXPECTED RESULTS : An in-p avemuu ent sto p signa l w i l l  prove to be most e f fec t ive

and an elevated stop signal car u be used to supplement , or where necessary ,

replace the in-p a ve mm ~ n t  s t o p  s i i un~> 1 comm f igur a t ion .  Operating safety w i l l  be

enhanced.
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PRIORITY 1

SYSTEM COMPONENT : AIRCRAFT POSI h ONING SI GNAL

REFERENCE : Report No. CR-DOT-TSC-918-l - 2.2,3 , an d 2. 4.6.

Report No. CR-DOT-TSC-918-2 - 2.1.1, 2.1,2 , 2.2.1, 2.3.1 , 3.2.2, 3.3.2,

3.3.4, 3.4.2, 4.1.1 , and 4.1.2.

OBJECTIVE : To provide a signal for use by pilots in positioning

aircraft as necessary at stop and hold points along the route to permi t

other aircraft safe clearance for passing along other nearby taxiways .

The signal to be developed may also serve to signal pilots that their

aircraft is cl ear of the active runway , following thei r exi t from the

runway .

TECHNICAL APPROACH : Experiments at NA FEC with promising signalling

techniques will be conducted. These t u i a ls can beconle a part of the TSC

Automatic Intersection Contro l project.

EXPECTED RESULTS : The a pp lication of this sign al for use by the most cri tical

aircraft using an airport will assure safe passage of other a i rc raf t  along

ruruways following exit , and also will make av a i la ble ot t uui r taxiw ays near a

stop or hold point when used by other , u> !  p au t ic i mlam y long-bodied , ~i m ’e~’d tt,

-~ ,is
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PRIORITY 1

SYSTEM COMPO NENT : RUNWAY EXIT L IGHTIN G - LOW SPEED CONFIGURATION

REFERENCE : Report No. CR-DOT-TSC-918- 1 - 2.2.1 , 2.2.4, 3.1 .1.1 ,

3.6.1, Ta b les I, II , 111 , and IV .

Report No. CR-DOT-TSC-918-2 - 2.1 , 2.1.1 , 3.2.1 , and 4.1.1.

OBJECTIVE : Develop improved nleans of i dentif ying, locating, and

using low speed exi ts for all airports under all wea ther conditions.

TECHNICAL APPROACH : A new fi xture development may prove to be a solut ion

to all operations except those concerned with Categories II and III opera-

tions. The fixture is provided with a cut-off so that it cannot be confused

with other ground or aircraft lights at long range , and can be installed

wi thin the runway surface a sufficient distance to prov ide an easil y locate d

signal .

For operations in Categories II and III (and particularly in Category III) ,

the exit lights shoul d be installed ‘in the runway surface out to a point

of tangency with the runway centerline. Some means needs to be developed to

‘ provide positive i dentification since pilots may react to the green si gnal

near the centerl i ne as though it was a high-speed exit.

EXPECTED RESULTS : Rapid exiting of runways is a key factor in improving

• safety and reliability of operations as well as increasing aircraft movement

rates . This program can bring about major progress in these areas at al l

types of airports.

S O  
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PRIORITY I

SYSTEM COMPONENT : TAXIWAY GUIDANCE SIGN SYSTEM STANDARD

REFERENCES : Report No. CR-DOT-TSC-918-1 - 2.1.3 , 2.3 .1, 2.4 .2,

2.4. 7 .1, 3.3 , 3.6 .3 , and 5.

Report No. CR-D OT -TSC-9 18-2 - 2.2 .1, 2.2 .2 , 2.3 .1 , 2.3 .2 , 3.3 .1 , 3. 4 .1,

3.4 .2 , 4 . 1,2 , 4.1.3 , 4 .2 , and Appendix B.

OBJECTIVE : To modernize the existing taxiway guidance sign ys tem

standard .

TECHNICAL APPROACH: Formation of a working group composed of government !

industry pi lots and eng i n e e r s , and air traffi c control lers . A draft

standard wi l l  be developed , using a working model of a complex airport as

an aid. Visits to a few selected airports will probabl y be desirable.

The group ’ s reconinended system wi l l  be implemented at a major airport for

final testing prior to adoption. This ef for t  coul d include development of

standard taxiway routing procedu t-es.

IX P ECTED RESULTS : Issuance of an ui d a t~’l standa rd that wi l l  great ly improve

safe  and efficient movenlents of a u -c ra f t  on the a i rpo r t. su r face .  ~ - n t ro l l u ’rs

w i l l  be rel ieved of invol vemen t umqround guidance duties , thereby devotin g

more time to monitoring a i rc ra f t  movements to as s u r e  that c lear ~m u ~~cs a ’ -e

a l> u iu l ied w i th .
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PRIORITY 1

SYSTEM COMPONENT : TAXIWAY GUIDANCE SIGNS - ELEVATED TYPE

REFERENCES : Report No. CR-DOT-TSC-918- 1 - 3.3, 3.6.3, and 5.

OBJECTIVES : To develop sign structures having two types of frangi-

ble mo unt i ngs , one for use within obstacle—free areas and another for use

outs ide obstacle-free areas. To develop sign surfaces that resist accumula-

tion of wet snow . To devel op a means of distinguishing between signs that

identify taxiway intersections and runway exits , both of wh i ch empl oy b lack

le gends on yel l ow backgrounds .

TECHNICAL APPROACH : NAFEC to expe riment w i th sol uti ons to the above three

object i ves w i th sta nda rds be i n g issued as appropriate. A di fferent shape ,

an octagon fo r exam p le , may prove effective in distinguishing between the

tax iway in te rsec t i on and runway ex i t s i gns . Two standards would evolve for

appl ication of signs with respect to snow acc umulation resistance - one for

use in non-snow areas and another for use in snow areas.

EXPECTED RESULTS: Structural failure of signs will be greatl y reduced ,

readability of signs will be maintained during wet snow conditions , an d the

most effective legend/background color cont ination can be use d fo r two di f-

f e ren t  f unct i ons.

I i
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PRIORITY j_

SYSTEM COMPONENT : AIRPO RT CHARTS FOR PILOT USE

REFERENCE : Report No. CR-130T- TSC-918-I - 2.3.1 , 2.3.2, 2. 4.7.1,

and 2.4.7.2.

Report No. CR-DOT-TSC-918-2 - 4.1.2 , 4.2, and Appendix B.

OBJECTIVE : To provide improved charts of airport taxiw al’,’s .o assist

pilots in navi gating from the runway to the apron and vice versa.

TECHNICAL APPROACH: The working group fo rmed to develop taxiway guidance

sign system standards would be ideal for handling this assignment also.

In addit ion ,liaison woul d be established wi th a cartographer to assist in

technical developments of the charts. To the extent possible , types of visual

aids provided shoul d be depicted on the charts .

EXPECTED RESULTS : The charts will enable aircraft crews to use airport

surface traffic control and guidance aids more effectivel y. Ground movements

would be expedited with fewer mi sta kes being made , particularly during low

vi ’,ib il ity operations .
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PRIORITY 1

SYSTEM COMPONENT : AIRPORT SURFACE TRAFFIC CONTROL RULES AND PROCEDURES

REFERENCES : Report No. CR-DOT-TSC-918- 1 - 2.1.4, and 2.4.3.

Report No. CR-DOT-TSC-918-2 - 4.2.

OBJECTIVES : To up-date Federal Aviation Regulations and FAA terminal

air traffi c contro l procedures as necessary to imp l ement proper use of

modernized equipment provided in the airport surface traffi c control

sys t em.

TECHNICAL APPROACH : Existing administrati ve policies to be used to bring

about the necessary rule and procedure changes as appropriate .

EXPECTED RESULTS : All personnel involved w i l l  be provided wi th  a better

understanding of system f u n c t i o n i n g ;  therefore , safety wi l l  be enhanced.

15
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P R I O R I T Y 1

S YSTEM COMPONENT : APRON MAR K INGS

REFEREN CES : Report No. CR-DOT-TSC-918—1, 2.2.2.1 , 2.2.2.2, 2.4.5 ,

3.4, 4.3, and 4.4.

Report No. CR—DOT-TSC-918-2 , 2.3.1 , 3.4.2 , and 5.

OBJECTIVES : Considerable testing is needed on apron uuu arkin gs due to

the requirement to provide uuu arkings for both pilots and operators of ve-

hicles within the same area. An effort will be made where routes cross to

delineate the vehicular routes so that the guide lines for vehicles will

not be visible to p ilots. This uuua y be accomplished by use of a grazing

paint sprayinq te~ hnis iue ~or  90 ~teuu ’ee crossing angles , or , c l osel y spaced

retroreflectors — painted to he visible by day. The standards must provide

effecti ve guidance for both users with a low probability of confusion de-

veloping.

EXPECTED RESULTS : A wel l developed system , unifor unal l y applied at a l l  air-

por ’tr , w i ll provide i ntproved safety and reliaIv ~ ii t~ of ai l’cu ’af t  and vehi cu-

I ,~~ lulJV e :>>t ’ nts wi thi n apro n areas.

______ C - ~ 
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P R I O R I T Y 2

SYSTEM COMPONENT: VEHICULAR CONTROL - PROCEDURES

REFERENCES : Report No. CR- DOT - TSC - 9 18-1 , P a r t  I , and Append ix E.

OBJECTIVES : To develop advisory uuu aterial concerning traffi c rules ,

regulations , etc . to serve as a model for vehicular operations on the move-

ment areas at airports .

TECHNICAL APPROACH: A uro ip of’ government/industry personnel will be

appointed to develop the advisory a~~i~ ia l. Ai rport instructions presently

in existence will be used as guides to the development and publication of

material dealing w ith contro l of vehicular traff ic at airports.

EXPECTED RESULTS : Issuance o~ a nio-iel procedure/regulation publication will

resul t in i mporved vehicular operations at many airports . Fewer accidents

shou ld result between vehicles , and between vehicles and aircraft.

S
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PRIORITY 2

SYSTEM COMPONENT: ROUTE DELINEATION ~ITHIN APRONS - LIGn TIN G

REFERENCES : Report No. CR—DOT -TSC-918-1 , 2.1.2 , 2.2.1 .1 , 2.4.5,

and 5.

Report No. CR-DOT-TSC-918-2 , 2.3.1, 3.4 .2, and 4.1.3.

OBJECTIVE : To provid c effectiv e route qum idance within apron areas ,

especially in Category III weather conditions .

TECHNICAL APPROACH : Use white or yellow lig ht within apro n areas , and unduct

tests to ascertain lamp wattages requi red on stra ight and curved sec~ions

that wi l l provide the necessary guidance during day and nigh t operations .

Establish standards for application of apron l iqhting within apron areas ,

using centerline configurations identical to those applied to norma l taxiways .

~,XPECT ED RESULTS : Effective route guidance within aprons will enable air-

ra ft to be operated with the same effeciency provided in current operat ions

along taxiway routes. (The absence of  th i s ii yhti ng in c u r r e nt ly author i zed

u ’ategory 111 weather cond i t ions c au s e s sa>’e  ~l i qhts to be ,a r ic ~~
) led or delayed

on o ’Lasio ns since route delineation is non i d 5 to i t, . ) Whi ~e may prove best

on all segments wi thi ii aprons wi t I > y e l l ow  > , e l as Lead— in 1 i qhti ng i -to the

dockin q areas . Use of whit e or yel levi , or L - i o t q . will l O v e  lx m e ’ ’ ~o miumimu ml m d

~il l provide l o c a t i o n  iii fo mm~~t io im ‘ s i  thi n the’ duiron areas .
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PRIORITY ~ -

SYSTEM COMPONENT : F A C S I M I L E  DISPLAYS

REFERENCES : Report No. CR-DOT-TSC-918-1 - 2.3.2, and 2.4.7.2.

Report No. CR-DOT-TSC-918-2 - 2.6.2, and 4.2.

OBJECTIVES : To provide controllers with means of operating only

those circuits required for the operation involved , thus saving power

and lamp life , and reducing the pilot work load involved when he views

visual aids that are displ ayed but not needed for aircraft ground move-

ments.

TECHNICAL APPROACH : A contractor will develop a facsimile for use at a

complex major airport tha t will inco rpora te push— button or toggle switch

circuit selection for route segments. When sel ected , back lighting along

the facsimile for the route segment will show that the ci rcuit is ener-

g ized. Intensity control may be remo te , but located on the console in

such a manner that location is quickly ascertained. The entire console

should be of minimum practical size.

EXPECTED RESULTS: Cons iderable power and lamp l i fe savings wi l l  result

from us e of the equipment and visua l a id clutter w i l l  be reduced insofa r

as 1’i lot  operations in the f iel d are concerned. A l s o ,  segmented c i rcu i ts

will improve the controllers ’ ability to route pilot s effectively.

- C -- 

1”



_ _ _  - C ’  -C ’  _

PRIORITY 2

SYSTEM COMPONENT: TAXIW,AY CENTERLINE LIGHTJ~ G - STAND A RD MODIFICATIONS

REFERENCES : Report No. CR-DOT-TSC-918- 1 - 2.1.2 , 2. 2.1 , 2.2.3,

2.4.1, 2.4.4, and 2.4.6.

OBJECTIVES : To make changes to ex is t ing taxiway centerline ligh t i n g

standards that will provide impm- ovements to the surfa ce traffic control

and gui dance system.

TECHNICAL APPROACH : Revisions are needed to the taxiway centerl i ne lighting

standards that will involve field testing. The areas of concern are set

forth i n  the reference report , and are :

1. A standa rd overlap technique is needed where both taxiway center-

l i n e  li ghting and taxiway edge lighting are used to light parts

of the same taxiway .

2. Standards need to be developed to permi t taxiway centerline light-

ing to cross runways for low visibility operations.

3. Hold bars should not be used at intersections of taxiway s with

runways .

4. Identification is needed for hig h-speed exits where the ne ve rse

direct ion is used for either ve hicular  t ra f f i c  or a i rc ra f t  opera-

t ions.

• Ihe sol u tion proposed in 2.4.6 (3) may not prove feasible i~ rod cob is

also used to warn pilots of a~q roach to stop si gnals. vu- , , anoth solu-

~on may to’ needed to ken; ai rr~ ~ t t i r s  r :”edinq alommq t h e ’  reve rs ’ ci : 1

tion of hiq h speed ex it s .

I S l E  (TED RESULTS : Pilots will be provided wi tIm a more ‘ni iab le ~nd safe

route de line ation systnrl for all pec - m m g  mc nd i Lio n s.

I s
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PRIOPITY 2

SYSTE M COMPONENT : TAXIWAY CENTERLINE LI GH TING - LO W V SI BIL IT Y OPERA T IONS

REFERENCE : Report No. CR-DOT-TSC-918-1 , 2. 1.2.

Report No. CR-DOT-TSC-918-2, 2.2.1 , 3.3.1, and 4.i,2 .

OBJECTIVE : To experiment with means o i ’ , r’c i p ilot - h~~t 
~

curve is being approached , and ascert ain i t ” ~’’~~’ is a 
- 

-~~ ~, i s i b i l n c ~ or

combination of low visibi l it y/a i rc r~~f o ’mti - 1 r ’ p” (mf)le” ~, ‘n ‘ - . -

to use of stra i ght—t hrough tax~way i n t e ”~~~c’ ~io u~- l i n m e .ti c n ‘~~‘ 
- 1 m ’ loI s .

TECHNICAL APPROACH : Simulation appears as ‘‘ ‘ he~- i  ‘ ~~a v  i n . r ’ -
~~~ c ’ i n

• these areas of tax i ing operations , s i , - ~‘ v t ,  , I w vIsibi ’ li ~~c~ I r e

that are d i f f i cu l t  to find for r e a l - t i - c epo r a ti o n s, “ ~~ ‘ ~ r, 1 , ’ ml

crat t  operat ions also need to be conducted un~e s- , si ’~~l a ~ n in ~~
(see test outl ine for Stop Si g nal s)  is adequate to serve m- , , m ”m lc’ l for

a i rc ra f t  sutst i tu t io n .

EXPECTED RESULTS : Revised standards for tax iway v e n t e r l i r m c ’  h u h t i n q  wou ld

provide for grea ter safety and reliability for operating in Cate Ev ry III

weather conditions. 
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P R I O R I T Y_ 2 
-

SYSTEM COMPONENT : TAXIWAY EDGE LIG H T FIXTURES

RE FERENCE : Report No. CR- DOT-TSC -9 18- 1 - 3.1.2, and Tables II and III.

OBJECTIVE : To investiga te the feasibility of repl acing the standard

L-822 Taxiway Edge Light f ixture with L-802 and L-819 type f ixtures where

snow removal is a major problem and thus more reliance upon edge light ~uid-

ance is necessary .

TE CHNICAL APPROACH : Sect i ons o f tax iways a t NAFEC wi l l  be f itt e~’ with L-802

and 1-819 fixtures to experiment with advantages , and , intensities that are

optimum for the various visibility conditions , with and without taxiway cen-

terline lighting. Particular attenti on will be given to achie ving a light

balance with the centerline lights , since it has been demonstrated that even

the L-802 fixture can prove distracting when the centerl i ne lighting is op-

erated on low steps in comparison to the edge lighting.

EXPECTED RESULTS : The L-819 fixture will prove useful in day light operations

as wel l  as in night operations , and the L-802 fixture will prove advantageous

in low visibility nigh t operations , Operations can be conducted us ing the

substi tute fi xtures that would di i t i  cult or impossibl e , under c~ rtai n anctient

• li ght / v i s i b i l i t y / s noW c O ndi t io ns.



PRIORITY 2

SYSTEM COMPONENT: RETROREFLEC TIVE MARKERS - SNOW ACCUMULATION RESISTANCE

REFERENCE : Report No. CR-DOT-TSC-918- 1 - 3.6.2.

OBJECTIVE : To assu re, i nsofar as possi b le , that  wet snow does not

acc umu late on the s ur face of ret roreflect i ve markers .

TECHNICAL APPROACH : Experimentation will be conducted with coatings for

retroreflect i ve ma rkers that  do not i nterfe re w i th l ig ht ref lect i on f rom

the markers but will resist wet snow accumulation. The markers reviewed

in part 3.2.2.4 of the subject report should be used in these tests.

EXPECTED RESULTS : The i nteg ri ty of the ret ro refl ec ti ve markers w i ll be

reta i ned du ri ng wet snow cond i t i ons an d airc raft move ments can be co ntinu ed

in the better visibility conditions even though the taxiway surface is snow

covered and the taxiway centerline lighting is ineffective.

~ii
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PRIORITY 2

SYSTEM COMPONENT : TAX IWAY CENTERLINE LIGHTING - SNOW AND ICE REMOVAL

REFERENCES : Report No. CR-DOT-TSC-918- 1 - 2.3.3, and 2.4.8.

OBJECTIVES : To develop means of minimizing the occur~~ce of snow

an d ice build-up ahead of fixture apertu res that will block light output.

TECHNICAL APPROACH : Beca use past effo rts i ndi ca te heat i ng i s i mp rac ti cal ,

effo rts w i ll be made to develo p other means of preventin g snow anu ice

build-up ahead of the fi xture apertures. It may be possible to direct

most of the heat (wasted energy) into the pavement ahead of the apertures .

Chemical treatments also will be tried.

EXPECTED RESUL TS: Some imp rove men t may be possible, b ut the state-of-the-

art does not lend optimism to a break—through occurring. Nevertheless ,

th is  is  a ser ious p rob lem an d effo rts sh ou ld  b e cont in ued unti l progre ss

can be made.

_ _ ___ _ _  ~~~~ •‘~~~~ ‘ - —
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PRIORITY 3

SYSTEM COMPONENT : TAXIWAY CENTERLINE LIGHTING - UT IL I T Y  AIRPORTS

REFERENCES : Report No. CR-DOT-TSC-918- 1, Table I (note 3.)

OBJECTIVES : To develop low-cost centerline lighting for application

at utility airports.

TECHNICAL APPROACH : A simpl e , low cost , tax’iway centerl i ne lighting system

w i l l be developed for the smaller airports . The system will be useful for

ni ght onl y operations - a requirement for on ly 10- 15 can delas of green light.

T he sys tem wi l l  be instal led at a small airport used frequently at night for

in-service testing. Standards will be developed following successful field

testing.

EXPECTED RESULTS: Development of a taxiway lighting system for small airports

that  w i l l  provide impro ved taxiway guidance at l ower costs than conventional

t a x i w a y  ed ge light instal lat ions . 
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P R I O R I T Y  3

SYSTEM COMPONENT : APRON LI GH TING IMPROVE MENTS

REFERENCE S : Report No. CR-DOT-TSC-918-1 , 2.2.2 .1, 2.4.5, 3.5

and 3.6.4.

Report No. CR-DOT-TSC-918-2 , 2.3.1 , 3.4.5, and 4.1.3.

OBJECTIVES : To enhance aircraft service lighting and illuminati on for

vehicular traff ic operations without degrading li ghted signals provided to

identi fy , guide , and dock the aircraft  at the gate posit ion. ( lighted signals

such as signs , in-pavement l ighting , and docking s igna ls ) .

TECHNICAL APPROACH : A study w i l l  be conducted by i l luminat ing engineers

at a typical major airport where docking signals are provided. If warranted ,

and if a feasible alternative approach is recommended , modifications will be

made at the site studied in an effort to improve apron illumination.

EXPECTED RESULTS : Lighted signals should prove more e f fec t i ve  for p ilot use ,

especiall y during low visibility night operations , along with improved aircraft

serv ice li ghting and illumination for vehicular traffic movements.
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PRIORITY 3

SYSTEM COMPONENT: AIRCRAFT PARKING AIDS - OPEN APRON AREAS

REFERENCE : Report No. CR-DOT-TSC-918- 1 - 2 .2 .2 .2 , 2 . 2 . 2 . 4 , and 2. 4 .5.

OBJECTIVE : To provide parking aids for use in international opera-

tions as a standard visual aid system.

TECHNICAL APPROACH: A system of marking will be developed - pos s ib ly one

of the many in cu rrent use will be satisfactory with some modi fi catio ns.

Also , lighting si gnals will be considered for use as a supplement to the

painted markin g signals. A system that does not require the use of a

marsh a l l e r is desi rable , but may prove impracti cal due to the turning

maneuver invol ved.

EXPECTED RESULTS : Pi lots ope ratin g into international air ports can pa rk

their aircraft with more assurance and greater accuracy than at present

where they enco unter a proliferation of parking systems along their routes .

5
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PRIORITY 3

SYSTEM COMPONENT : AIRCRAFT DOCKING SIGNALS

REFERENCE : Report No. CR-DOT -TSC-918- 1 - 2.2.2.3, 2.4.5 , 3.5 ,

and 3.6.4.

Report No. CR-DOT-TSC-918-2 - 2 .3.1, 3.4 .3, and 4 .1. 3.

OBJECTIVE : To provide a docki ng aid for use in internati mai

operations as a standard visual ai d signal.

TECHNICAL APPROACH : N umerous dock ing aids have been developed and are useo

by various airport managements and airl ine operators . An operations/engi-

neering group should be formed to develop requirements for the system . If

no existing system meets the requirements , then a develo pment cont ract sho u l d

be issued and the product tested in the interna tional apron area of a major

ai rport.

EXPECTED RESULTS : Pilots operating into international airports can dock

their aircraft with more assuranc e and greater accuracy than at present where

they encounte a proliferation of docking systent along thei r routes .

Stand ardization shml d reduce mi nor accidents that occur while dockin ci due to

p~ lnt ’ unfamil iari ty wi th the part icula r system employed.

, (
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PRIORITY 3

SYSTEM COMPONENT: ROUTE IDENTIFICATION TO SERVICE AREAS — FIXED BASE OPERATO RS

REFERENCES : Report No. CR-DOT-TSC -9 18- 1 - 2 .1.3, and 2.4.2.

OBJECTIVES : To develop means of identify ing routes to service areas

for transient p i lo ts .

‘TEC HNICAL APPROACH~ An evaluation will be undertaken involving signs ,

markings , and a combination of both that will provide an economical , e f fec t ive

routing of transient pi lots to service areas , especial l y at fai r l y comp lex

airports normall y used by pilots during cross-country fl i ghts . The trials

will involve bo th color coded and confi guration coded markings . The most

promising system will be service tested at two or three typical airports

fo r f ina l  selecti  on tr i a l s , with n’iodi f i cat i ons , if any , being implemented

i n  the f i e l d  t r i a l s  prior to standards being developed .

EXPECTED RESULTS : Tran si ent pi lots w i ll exit the runway an d proceed to ser-

vice areas without requi ring assistance from the tower or the fi xed base

opera tor (UNICOM). Operatin g costs will be red uced somewhat due to more rap id

aircraft moveme nts to the destinati on .

L •~~~~~~~~~~~~~~ 
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P R I O R I T Y  3

SYS TEM COMPO NENT : GATE IDENTIFICATION SI GNS - STRUCTURE MOUNTE D

REFERENCES : Report No. CR-DOT-TSC-918-2 , 3.4.2.

OBJECTIVE : To improve gate identi f icat ion signs mounted on terminal

building structures so that they can be used in place of flush mounted signs

along the terminal taxi lanes , where practical , in Category III w eat i ie~ con-

ditions.

TECHNICAL APPROACH : Sign development will be undertaken , probably by contract ,

that will resul t in a sign that is intensity controlled with a legibility at

a distance of 400 feet in a RVR of 700 feet ov er an angle of about 30 degrees

for day operations. Where arr ivals approach from only one direction , angling

the sign in the direction of approach would permi t the sign to be used at a

distance of about 200 feet prior to the point of turn inbound during day opera-

tions , depending, of course , upon the distance of the inbound terminal taxi l ane

f rom the gate posit ion. The sign should have attention—gett ing character is t ics .

A sta ndard legend /back ground color should be used for the sign .

xr i TED RESULTS: Pilots will move more rapidly into gate positions under

noon - visibility conditions. The cost of this type of sign will be far less

~hon the f lush mounted type that are instal led adjacent to the terminal taxi  -

la r e s .
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PRIORITY 3

SYSTEM COMPONENT: ROUTE DELINEATION WITHIN HOLDING BAYS

REFERENCES : Report No. CR-DOT—TSC-918-2 - 2 . 4 . 1 , 3.5, and 4.1.4.

OBJECTIVES : To develop standards for providing taxiway centerline

gu i d ance w i t h i n  hol d i ng  bays.

TECHNICAL APPROACH : Th i s requir ement i nvol ves only the develo pment of

standards , us ing  cr i ter ia  app lica ble to taxiways . Standards wil l be de-

veloped and incorpora ted into the appropriate advisory circular.

EXPECTED RESULTS : Dur i ng low vis i bi l i ty opera tions , pilots will be able

to move into and out of holding bays wi th greater assurance and speed.
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PRIORIT Y 
~~~~_

SYSTEM COMPONENT: TAXIWAY GUIDANCE SIGNS - FLUSH TYPE

REFERENCES : Report No. CR-DO T -T SC-9 18-2 - 2.3.1, 3.4.2, and 4.1.3.

OBJECTIVE : To provide a means of identif y ing routes , gate  p o s i t i o n s ,

and concourse locations where elevated signs cannot be employed.

T E C H N I C A L  APPROACH: Experiment with means of providing guidance information

to pilots at eye heights as low as fi ve feet above the surface. Arrangements

of point source lights , electroluminescent fixtures , and holography are

examples of techniques that should be included in the project.

EXPECTED RESULTS : Pilots will proceed to assigned gate positions along

authorized routes more promptly with greater reliability , especially in con-

ditions of low visibi l ities. (Signs would be used in conjunction with center-

line lights within apron areas).
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