Imaging Radar
EE355/GP265
HW 4 Solutions

Question 1:

a)

b)

©)

How many valid range bins are found in the range compressed data?

The number of complex range samples is:

10218—-412

5 = 4903 samples

Necho =

The number of samples in the chirp is:
Nenirp = LTfs] = [(37.12us)(18.96 MHz)| = 703 samples
So, the number of valid range bins is:
Nyatia = Mecho — Ncnirp = 4903 — 703 = 4200 valid range bins

What is the minimum fft size for range processing?
The minimum fft size for range processing is the same as the length of the original echo, which is
4903 samples. If we want this to be a power of 2, I can zero pad up to 8192 samples, keeping in
mind that I should only keep the valid data after compressions (4200). With our small data set,

zero-padding should not be necessary.

What is the effective spacecraft velocity?

Figure 1: Spherical earth geometry.

The range to the swath center r. is:
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d)

We can solve for the platform altitude z, given the spherical earth geometry in Figure 1. From the
law of cosines, I have (8 is the look angle to swatch center, R is the radius of the earth, r. is the
range to the center of the swatch):
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Plugging in & = 23°, R. = 6378000 m, and r. = 846602.43 m, I get z=770717.58 m.

Then, the effective spacecraft velocity is (v = 7550 m/s as the platform velocity):

Vepr =V |8 =(75503)\/ 7800 — 7131.41 m/s

Z+ Re s 770717.58+6378000

What is the range bin spacing in meters?

The slant range bin spacing Ar is:

_ € _ 2997924588 m/s _ .
Ar = 2 20189606 HZ) 7.91 m/pixel

The slant range resolution 67 is:
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To get the ground range resolution and bin spacing, we first need the incidence angle 8; at the
center of the swath, which is larger than the original look angel, since we have a spherical earth
geometry. By using the law of sines (here, § is the angle at the center of the earth):
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6; =0+ =23+ 2973" = 25.973°

The ground range bin spacing is then:

Ar, = —L = ZOAm/PLel _ 48 05 m/pixel
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And the ground range resolution 47y is then:
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