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Abstract

Some airborne radars are equipped with a mode to quickly detect and track targets that approach the front of an aircraft at a high
speed from a far distance. This paper explains the use of high pulse repetition frequency(HPRF) waveforms for operating this forward
high-speed-target detection mode. HPRF waveforms are not ambiguous in reference to the target velocity, but they are so in the case
of the target range. Therefore, the use of HPRF waveforms requires the resolving of the range ambiguity to track targets using their
range information. This paper presents a design of HPRF waveform operation, target range extraction, and signal processing for target
detection in the forward high-speed-target detection mode based on active electronically scanned array(AESA) radars. A waveform opera-
tion method for target tracking is then presented. Flight test results in the forward high-speed-target detection mode are shown based
on the AESA radar and proposed method.
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ntering the information of target Hits in each burst
Fy : Beat frequencies of target Hits extracted

from a burst

N,i;: Total number of target Hits extracte

from a burst

Which of three bursts o
confirm beam is it?

Second burst

Third
burst

=1, Nyiy= Ny [©)
Whlle (1 = Nyirt)

{F() = Fyli), i=itl §

i=1 Nhrl’ ]V]," ®
While (‘ = Mﬂl.’)
{Fo() = Fyo). i =i+l }

¢—J

i=1
While (i € Ny,p) .
{i=1
While (j < Nypo)
{ D(i, )= (n+1)F,(i) - nFy(j)
Jj=itl}
i=i+1}
¥ n is a positive integer i=1, Nys= Ny @
satisfying (7+1)/n =kp /Ky While (7 < N;5)
{Fsi) = Fyli), i = i1}
|

¥
i=1 ®
While (i < N;.3)
{8;i=D-Fy(i),i=i+l}
N= N5, 8=[S;, Sz, ....,S\']
|

# P=SortingOnAscending(§)
arranges elements stored in 1-
dimensional array § in ascending
order and stores them in 1-
dimensional array P.

. ¥
% I=SortedldxOnAscending(S) [p— SortingOnAscending($) ®
= SortedldxOnAscending(S)

stores the ascending order index I

of elements of array § in 1-
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ws
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settoavalueof  |While ((P(7) < C,)&(i < N))

2~4times Doppler | { L =[+1, X(L)= I(i)

resolutionin if (CheckFalse(X , L) ==0) { L=L-1}

= CalTimeDelay(F;,F,;, X(L))

consideration of else { T(L)

measurement P
i=itl}

error and target

movement.

% CalTimeDelay(F;,F;. X(L))
calculates target range (time

delay) of L’th target.

% CheckFalse(X, L)
reduces false targets by
checking duplication in
X If L’th target is

i; determined as false

[ Output T,X,L

} target, 0 is outputted.
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Fig. 11. Procedure of extracting target ranges based on
FM ranging method in a confirm beam.
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Fig. 12. Processing procedure of CheckFalse() and CalTime
Delay() functions in Fig. 5.
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[ Start to reduce range measurement error

1

unction inputs
T, X, L, Nyiss, Nyirzr and
R,; : Ambiguous target range of target Hits
extracted from the third burst
Tpg; : PRI value used in the confirm beam

)

i=1
While (i < L)
{
temp = mod((X(7)-1),(Ny s Nyt 1
idx3=mod((temp-1),Ny;,.)+1
11 = floor(T(i) Tegy)s Ti)=n-Togs + Raslicx3)-2/C
(TG - TN (Tors/2))
VT = (nt 1) Tppy + Ry3(idx3)2/C }
if((T(0) - TE)>(Teri/2))
U T(0) = (n-1) Tpp; + Ry3(idx3)-2/C }
i=itl

¥
[ Output 7., L ]

2l 13. FM ranging 719 AZSA S48 ol
el 44

Fig. 13. Postprocessing procedure for reducing range mea-
surement error of FM ranging method.
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