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This paper discusses the problem of the analysis of the ATc radar

echoes and the possibi l i ty of  detect ing bird 's movements, by imple

menting an approp. iate logical  funct ion.
The approach looks promising and some additional advantages may be

expected in terms of system performances. i loreover,  i t  j .s guggested

that this problem should be duly considered in the specif icat ion of

the ATC radar meteo channef-



This document  d iscusses the analys is  of  the ATC radar data not  caus{ .d
b y  a i r c r a f t s ,  t h e  p r o b l e m s  i n v o l v e d  i n  t h c i r  c l a s s i f i c a t i o n  a i n e d  t o
the detect ion of  the b i rd 's  movements,  and the possib le usc of  sucrr

Bi rd 's  detect ion by radar  is  a wel l  knoL'n phenomenon,  and a wide b i
b l ioeraphy is  avai lable on the subject ,  Normal ly  the data are cot le-
cted wi th the cooperat ion of  ornythologls ts  and invoLvlns a not l -
ceable nunber of  observe.s.  I / /e  want  examine whether  i t  is  possib le

to implenent  a permanent  funcl ion of  radar  data analys is  and recon-

At  the radar  output  (d ig l ta l  or  v ideo)  we found,  besides the s ignals
caused by a i rcraf ts ,  other  s iCnals,  caused by

In order  to character ize the radar  envi r .mment and to analyze a fes
s lmple cases,  AAAVTAG and Selenia of  I ta ly  l lave jo int ly  developped
an exper imentaL work.

-  sur face t raf f ic  ( terrest f ia l  and mar in- . )
-  nereo pnenomena

- other  a i rbone targets (b l rs ,  insects
-  anomalous propagat ion

an en route rada.
have been recorded on

Ciampino,  and a ter

s ignals have been re-

of  the radars are

Data col lect ion descr ipt ion

Two dl f fe .enr  types of  senso.  have been used:
(Pogsio Lecceta)  whose d ig i ta l  s ignals (p lots)

d isk at  the Regional  Cont .o l  Center  (CRAV) of
minal ar-ea radar iF iumic ino )  whose v ideo
corded in TV .aster  format .  The main pa.ametres

indicated in  the appendlx A,

The d ig i ta l  data have been processed,  obta in ing several  typcs of
d iagrams;  the most  s igni f icant  are the posi t ion at  parametr ic  ln ter-

r 'ilv a l | s  L X Y  { n f  ) J  a n d  t h e  c o o r d i ' r a t e  t i m e  l }  ( T )  o r  Y  , . r .
The f i rst  diasram show the posit ion of the sienals every n antenna
scans. This graphical  art i f ice makes easier to recognize the mov.ment,
because at such t ime intervals the steady state component of the
motion prevai ls on the stat ist ical  cornponent.  A reai t ime approach
would require slow tracking techniques, wjth sone arrangements for
thc signals distr ibuted over sevcral  radar cel ls.

- 241 -



identify the sources. During this phase the Roman Section for the
Birds Protect lon (SRoPU) has act ively col laborated, providing infor-
mation about posi t ion, t i rne, quant i ty and type of f locks. I t  has
been therefore possible to identify on the terminal radar sc.een the
signals caused by birds. I t  has not been possible to obtain simi lar
ident i f icat ions on the en route rada. due to the distance between
the visual observers positions and the area covered by the radar
and probably interested by the phenomenon.

Figurel  thru 6 sho$ the diagran derived from surface traf f ic ( ter-

restr ial  and marine) and meteo echoes.

Figlries 7 th-ru 10 show the ra', video of the terminat area; lt is
evident the evolut ion of the signal that has been posit ively ident i-

Fo. these elaborat ions we have used onfy omogeneous cases, i .e.  cha-
ractherized by a 6ingle type of sources.

The video signals have been used as a reference ei ther for the dlor-
t a l  p r e s e n t a t i o n ,  e i  L h e r  f o r  t h e  v i s u a . l  o b s e r v a l - i o n  i n

f ied as f lock of star l ings (stu.nus vulgaris) noving
breeding area, thanks to the cooperation of the SRoPU. tor such a
signal the digi tal  t fanslat ion is simi lar to that of  a meteo nucleus;
a no.e concentrated f iock appears more l ike to a marine target.

Analysis of the results

The analysis of these sample of environment lead us to the fol lowing
considerat ions:

1) The di f fe.ent sources are character ized by evolut ion prof i les ( in

space and t ine) quite typical ,  and they are act ive when certain mea-
surable pafametres assuine wel l  def ined values (pressure, wlnd, tempe-
rature. sea state and simi lar) .

2) The absolute speed is slow ( i f  compared to the air  t raf f ic) i  the
spat ial  distr ibut ion of the signals f luctuates more from scan to scan,
The processing and display technique used in ATC, ehich has been
opt imized for the aircrafts,  makes very di f f icul t  to recognize the
evolut ion p.of i1es, part icular ly when di f feient types of sources are
a(l- ive in the same L. im€ and area-

3) The sources heieht is concentrated at medium and low ]evels,  where
the radar sensit iv i ty gradient reaches high values. Rven i f  the sign
is favou.rable ( the sensit iv i ty increases to 'ra.d the levels more in
terest ing for safety) tbe module is too large.

4) The analysis of the signals needs t imes longer than the air  t ra{-
f ic,  i t  to lerates sfo er rates, and, by memorizing the previous si-
tuat ions (sho.t  and long te.ms) i t  al lou/s quick reconnaissance
even predlct ion for certain types of sources.
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Possible appl icat ions

This picture al lows us to make tbe fol lowing hypotheses about the
signal processing,

a) data processing

An automatic analysis funct ion, fed by the pr imary extractof accurnu-
lates results and, in a late. stage, suppLies the extractor ui th in-
formation useful  to reduce the processing load of the same extracto..
The typical  case is the ground traff ic,  where the automatic funct ion
is able, in the long run, to supply the matr ix of al l  the possible
coordinates. The automatic funct ion the.efore, besjdes to suppty the
inforant ion about the sources to the control  center,  inc.eases the
actual load capabal i ty of the system and i ts avai lable sensit iv i ty.
The final configuration foreseen the automatic function embedded 1n
the extractor,  due to the amount of integrat ion with i t  and with the
radar;  as an inter im solut ion i t  caJl  be implemented on separated ma-
chine working in pa.a11e] with the extractor.

The avai labi l i ty of  the doppler neasurement,  expected at short  terms,
v, i l l  increase the analysis capabi l i t ies,

l |e must enphasize that the above is appl icable ei ther to the en route,
ei ther to the terminal area radars. For these, nornal ly si ted inside
the airport  area, the increase of acceptable load offered by the
automatic lunct ion is ext ieinely inportant because i t  al lows
to watch the close in zone.
I t  is foreseen that the survei l lance of local birds movements wi l l
be avai lable, possibly with a sui table integrat ion with the airport
surface movenent radar system.

b) Effect on the radar conf igurat ion

The problems that we have dlscussed so far have an high dee.ee of
conmonal i ty r i th the processing of the netereological  s ignals in the
Air Traff ic Control  Radars. 1f  we exclude some pecul iar problems of
normal izat ion and levet quant lzat ion, the analysis and the recon-
naissance of meteo echoes requi.e the same processing that re have
envisaged in our case. I t  is therefore loeical  to imagine a dedicated
receiving channel that encompasses also the meteo funct ion, and is
handled by the automatic reconnaissance funct ion. In this case i t  is
possibte to perfo.m also sensit iv i ty tests,  changine the radar pa-

rameters on a scan to scan basis.  The autonat ic funct ion is the.efore
stronely powered, and i t  may resolve a number of ambiguit ies that
cannot be resolved at plot  level,  or at  Least using nor.e t ime.



A fe], rords about the use of the signals

l lhen the sensor is equipped with the automatic funct ion'  a nap of

signals,  where only airbone sources are p'esent with ambiguity not

exceea;ng two, is avai lable. This nap may be t 'ansmit ted using low

speed channels,  and i t  tnay include also information about the radar

sett ing, and therefore on the expected coverage' This tvpe of mes-

sage rnay use the same transnission nediun, and probably the

ge.t ionaf structure of the system tele' l lagnost ic '  In the control

ienter trre maps can be conposed together (a mosaic is probablv suf-

f j .c ient) ,  cor.elateal with the neteo information, and therefore clea-

red from the remaining ambiguit les'  The image synthesized in this

uay, having resolved al l  the reconnaissance problens'  is an essen-

tial support tool for an human operator'
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