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1. INTRODUCTION

According to Bojarski's identity, Lewis gave a computational
formula to determine scatterers by use of all of p(k) («k from O.
to e ) in order to determine rotating scatterers. But, bécause
radar systemsare restricted by band-limited frequencies, and the
computational formula given by Lewis needs p(k) on all of fre-
quencies, it is impossible to use Lewis' <conclusion. This paper
will propose a new method to determine rotating scatterers by use

of some values of high frequencies RCS.

2. SCATTERING CHARACTERS AND DETERMINING
METHODS ON ROTATING SCATTERERS

Suppose a scatterer B be a rotating

body about z axis, whose surface be
x* + y2 = £(2) (1)
where f(z) 0., 0¢zs1, f(0)=0,f'(z)20.

A time harmonic electromagnetic
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fields which propagate along z axis is

= = = =iwg
E;(t,x)=E'.e (2)

According to Lewis' paper, it is y

«nown that &1

2 o, -
Q(z) = ReJ '_p_”’—m-et%z

- oo ?:

2
B dp; (3)

where Q(z) presents the area of the scatterer at z, that is =f(z).

According to formula (3) it is «nown that all of P(0,0,psl

must be abtainea in order to determine B, But, because radars
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are restricted by band-limited frequencies, the method proposed
by Lewis can not be employed in order to determine B. So, it is
important to find out the other method.

Bojarski's identity can be changed into [21

J LB giPE e
+p%- dz
P P = g | e (4)
and o
. < 3
-_l =_‘L A‘?Le‘-F (-.
P( P) 2Jﬁ.5$m<o P S (5)
when ?-i<-0, the surface projected on B is x*+ y*=f(1) and z=1,
then

p-p)= ik fie)e*i (6)
On the other hand
e ! { 20k Z
(P 2 Jth’
JB e o x L dzJ dxdy = 5 a f(2)e  dz (7)

Let f(? = p(k), formula (4) can be simplified into

P{k)-zkrf{tle"k -MJT;‘J fi2) €02

that is
. L fk2
p =ik | e de (8)

If f(z) is n+1 times differentiable, and |f("”(2ﬂlsn, then

27k{

R T e ©
=1 Z
P(k) =-1 k&7 5 o)

t Ry (k) (9)

where
N fz k) - @) dz (10)
and
J7 M4 (1)

Jewtb] ¢ LML

In general, k is greater than 100, then it is feasible to let
n=4. Then

i Tkd f 0_ $'0 -
.P(k) =‘£—T* i 2 [f f 4_&_: 5k3 ]
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RCS is L3I
(k=] p(x) [* (13a)
when k->w , the above formulas become
pio=Fk [Fie* -~ £10] (120)
C(k) = T4 [ (FOF+ (flo)f =25 1) (o) cos 244 ] (13b)

The formula (13b) demonstrates that when k- , 6(k) is a
periodic vibrating function whose period T is f% » whose amplitude
is -}f'(l)f'(o), whose vibrating center is %[(f'(l))‘+(f'(0))‘] .
1l can be determined by the period T.

According to the formula (12a), let k take four different
values, it can construct four complex linear equations or eight
real linear equations and f9'(1), £9’(0) (j=1,2,3,4) can be deter-

mined. Then, suppose f'(z) be a seventh order polynomial

f'(z)= ;5;1,+.'a,z+.sl;z."+-'-+arz‘r (14)
then

a,=£'(0), a,=f"(0), a,=#f""(0), ay=+£“(0)
Others a; (J=4,5,6,7) can be determined from otner four condi-

tions, Then

i
f(z) =I°f'(z)dz (15)
3. DETERMININC METHOD ON THREE SPECIAL SCATTERERS

(A) Rotating paraboloids. Suppose

f(z) = cz 0szs£1 , then

£'¢{z) = c, £9(2) =0 jy2

plk) =tF c(&™=1)

o{k) = 7c?2sin?kl
p(k) and G(x) are undamped vibrating periodic functions.
(B) Cones. Suppose

f(z) = cz? Oszsl1l , then

f'(z) = 2cz, f"(z) = 2c¢, fﬁ'(z) =0 j23

Plk) = ¢ 2tk{ 4 I _ !
. ¢ I'e (f 2kt +-—Z-Tl—-]

—-367—



alk)=mc* [ L* +-?-h’ T(!smzk{+ )]

p(k) and 0 (k) are dampea vibrating perioaic functions, and
vibrating center is variable.
(C) Rotating ellipsoids. Suppose
f(z) = a*-(a/b) (z-b ) Os<zsb , then
£1(z) ==2(a/bl (z-b), £™(z)==2(a/bl, £9(2z)=0 j=>3

P{K)‘E @z( nﬁb e @]

q 5 z&b |- cos 2kb
ol(x)=7 (5 e '“ +
[ 20k
p(k) and @(k) are uamped vibrating periodic functions. But,

the vibrating center i3 not variavole.
The above three scatterers have their aifferent scattering
characters. It is easy to distinguish them from p(k) or ¢°(k) and

determwine the parawmeters of tne scatterers.
4., CONCLUSION

This paper aiscussed how to aeterwine rotating scatterers by
use of their scattering far-fields of some high fregquencies and
deduced the relations between the scatterers anad F(k). and pro-
pose a method to determine rotating scatterers. And the concrete
method is given in order to determine rotating paraboloids, cones

and rotating ellipsoids.
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