
LISTA 7: RADARES

1. Dos globos aerostáticos vuelan con una diferencia de altura de 100 m.
¿Con qué retraso llegará la señal emitida por un radar de un globo con
respecto a otro?
Sabiendo que la longitud del pulso del radar es de 1µs, ¿será capaz el
radar de resolver los dos globos?

2. ¿Qué resolución máxima podremos obtener para el radar del ejercicio
anterior en la dirección perpendicular a la dirección de movimiento del
radar (cross-track), para un ángulo de incidencia del radar de 40◦?
Si consideramos un terreno con relieve (ver figura), ¿en qué parte de
del relieve la resolución será mayor?

6  Chapter 1 

Consider the simple case of a single hill illuminated by a radar system, as is 
shown in Fig. 1-4. Also shown in the figure are the local normal to the surface 
for several positions on the hill. Relative to a flat surface, it is clear that for 
points on the hill facing the radar, the local normal tilts more towards the radar; 
therefore, the local incidence angle will be smaller than for a point at the same 
ground range, but on a flat surface. 

A term commonly encountered in military literature is depression angle. This is 
the angle between the radar beam and the horizontal at the radar platform. The 
depression angle is, therefore, related to the look angle in that one is equal to 
90 degrees minus the other. A small look angle is equivalent to a large 
depression angle, and vice versa. Similarly, one often finds the term grazing 
angle describing the angle between the horizontal at the surface and the incident 
wave in the military literature. The grazing angle is, therefore, related to the 
incidence angle in the same way that the depression angle is related to the look 
angle. In this text, we shall use look angle and incidence angle to describe the 
imaging geometry. 

1.2 Radar Resolution 
The resolution of an image is defined as that separation between the two closest 
features that can still be resolved in the final image. First, consider two point 
targets that are separated in the slant range direction by xr . Because the radar 
waves propagate at the speed of light, the corresponding echoes will be 
separated by a time difference 't  equal to: 

Case 1:  The local normal at the top of 
the hill is the same as that of a flat 
surface, leaving the incidence angle 
unchanged.

Case 2:  The local normal on the 
side of the hill facing the radar is 
tilted towards the radar, decreasing 
the local incidence angle.

Case 3:  On the side of the hill facing 
away from the radar, the local normal 
is tilted away form the radar, 
increasing the local incidence angle.

 
Fig. 1-4. Topographic variations in the image will cause the local incidence angle to be 

different from that expected for a flat surface with no relief. 

3. Un radar de apertura ”real” con una antena de longitud L=10 m, opera
entorno a frecuencias de 15 MHz. ¿A qué altura debe orbitar el radar
para obtener una resolución en la dirección de vuelo (along-track) del
radar de 100 m, para un ángulo de incidencia de 20◦?
¿Cuál seŕıa la resolución en la dirección perpendicular (cross-track), si
el radar emplea un ancho de banda de 1.5 MHz?

4. Un radar SAR tiene un ancho de banda de 15.6 MHz, una longitud
de antena de 10 m, y un ángulo de incidencia de 23◦. Determina su
resolución en la dirección de vuelo del radar y en la dirección perpen-
dicular a esta.
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5. Para desarrollar un radar SAR en la órbita de la Luna, se quiere deter-
minar cuál ha de ser la mı́nima PRF (frecuencia de repetición de pulso)
posible del sistema, sabiendo que la longitud de la antena del radar es
L = 10m, y el radio de la órbita es de 1.9 × 106.
Datos: Masa de la Luna ( 7.34 × 1022 kg); Circunferencia de la Luna (
1.1 × 107 m).
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