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Fig.1.1 Antenna aperture (Ulaby 2001)
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The antenna radiation pattern at far region, from an aperture shown in Fig.4.1 can be given by assuming the
field strength on the aperture as:



E for =0 12<x,<(,12
E.(x,Y.,)={ " and ~¢ /2<y </ /2 (7.3.2)
0 Otherwise

Then the radiation pattern in x-z plane (¢ = 0)is given by:

Lyl2 112
h@)= [ [ Ejexp(jk,sino)dx,dy,
—0y 120,12
ZE,l0, S|n(7zfX.S|n 011)
zl,sin@l A
=Eyl, L, sinc(xl,sind/2)

(7.3.2)

Then the power density of the radiation pattern is given by
S(R,8) =S,sinc’(z¢ sin@/ 1) (x—z plane
(R.0)=S,sinc’ (x sin0/ 2) (x-7 plane) .
By the definition of radiation pattern, it is given by:
S(R,0)

F(0) = =sinc’(z¢,sin@/ 1) (7.3.4)

max

By using (1.4) we can find the beam width of the radiation pattern by solving

F(8,)=sinc’(x¢,sind,/ 1) =0.5 (7.3.5)

20, ~ 2sin 6, = 0.88% ~ zi (7.3.6)
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Where 7 is the pulse length.

The spectrum of the rectangular pulse having the pulse length 7 is given by:

2 sinr 1 1

F(w)= Ie””‘dt:— which has the dominant frequency spectrum ——<f <= and the
- @ T T
_ 5

2
frequency bandwidthis B=2f =—
T

a(range) = L
2 B

7.4 Radar resolution

When an antenna is equipped on a spacecraft or an airplane, the radiation pattern from this antenna determines
the area of the radar signal. This area is called *“foot print” of radar system, and it determines the resolution of
radar system.

N ,
RAD AR
Radar range resolution p,, depends on the pulse width -_-"_-.""" UL SIS

T and it is given by the frequency bandwidth W and is
given as:
_Cbr_ ¢

=—=—r (741

In the azimuth direction, the antenna angle of radiation
pattern is approximately given by (7.3.6) and the actual
length of the azimuth radiation pattern is

p., =20,R= % R (7.4.2)
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where D is the size of the antenna aperture and R is the
range from the antenna to the radar foot print on the

ground surface.

The definition above is applied directly for the antenna, and it is called a real aperture radar.



A RBEO L —4  Synthetic Aperture Radar (SAR)

On the contrary to the real aperture radar, synthetic aperture radar (SAR) utilizes the radar information during
the certain period of flight. When the radar target is stationary and the radar acquires the data while flying the
flight path length of Lsa, the azimuth
resolution of the total data sets are given as;

Aopn -t (75.1) .
2L i e

SA
The factor 2 accounts for the effect of
sequential emission of the elements of the
synthesized antenna in the case of SAR. The
phase difference between equally spaced
elements of the synthetic aperture is over the
two-way-path difference, and thus it is twice
that of a conventional real aperture antenna,
where the elements transmit simultaneously.

Using the result obtained for the real
aperture antenna, we can derive:

A
Ly =aR==R (752)

A
v

and substituting (7.5.2) into (7.5.1) gives:
D
App =—— 7.5.3
SAR 2R ( )
and the azimuth resolution is given by:

D
Par =g R = E} (7.5.4)
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PALSAR | Pi-SAR Terra-SAR RADARSAT-1 | GPR
h (km) 700 1.2 515 798 0.0001
8.9 17 48 15 1
£y (m)
£ GHy) 1.27 1.27 9.65 5.3 1
A (m) 0.23 0.23 0.031 0.056 0.3
B (MHz) 28 50 150 30 500
P 18.1 0.16 3.32 2.98 0.00003
»(azimuth) = 26, == h (k)
X
} 45 0.85 2.4 75 05
X
- (m)
2
11 6 2 10 0.6

a(range) = %T = %(m)




