대학원 영상레이더 중간시험
       담당교수: 이 훈 열
21th April 2005. 2~4pm. 

A SAR antenna transmits the following chirp signal,

[image: image45.bmp].

[image: image2]
The returned signal from a point target is a delayed chirp signal, 
[image: image3.wmf])

(

)

(

n

t

t

s

t

v

-

=

, where 
[image: image4.wmf]c

R

t

n

/

2

=

 is the 2-way travel time of the pulse from the sensor to the target. The range compression is performed by the following matched filtering:
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 SHAPE  \* MERGEFORMAT 
As the satellite moves forward, many pulses are to be transmitted and backscattered from the point target. Each returned pulse is then range-compressed and sampled at 
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. The carrier structure of the signal is stripped away by the linear operation of complex demodulation. The range-compressed signal of each pulse transmitted at slow time s, is then (see the figure below)
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The Taylor’s series expansion of 
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 (the time at which the target is located at the beam center) is:
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Here 
[image: image13]

 SHAPE  \* MERGEFORMAT  is the coherent integration time, which means the duration the target is within the view of radar pulse. 
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 is Doppler centroid, and 
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is Doppler rate. The above signal can be interpreted as the returned pulse of the linear chirp pulse: 
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 Therefore, we can compress the signal with respect to s using matched filtering as:
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[image: image20]
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Thank you.
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Describe an ideal, earth-observing remote sensing system.  (20 points)
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Using the definition of Doppler frequency:


		 � EMBED Equation.3  ��� and � EMBED Equation.3  ���,  show that


� EMBED Equation.3  ���, � EMBED Equation.3  ���.(10 points)





Define phase � EMBED Equation.3  ���, frequency � EMBED Equation.3  ���, and chirp bandwidth � EMBED Equation.3  ��� of the above signal.  (10 points)





Prove that the above matched filtering results in


	� EMBED Equation.3  ���,


and find the range time resolution � EMBED Equation.3  ���. (30 points)





Prove that the above integration results in


 	� EMBED Equation.3  ���, 


and find the azimuth time resolution (� EMBED Equation.3  ���).  (30 points)








[image: image1.wmf]2

)],

2

/

(

2

exp[

)

(

2

p

c

t

Kt

t

f

j

t

s

t

p

<

+

=

[image: image22.wmf])

'

(

)

(

n

t

t

s

t

v

-

=

¢

[image: image23.wmf]2

p

t

t

-

[image: image24.wmf])

'

(

t

t

s

-

[image: image25.wmf]2

p

t

t

+

[image: image26.wmf]t

[image: image27.wmf]2

p

n

t

t

-

[image: image28.wmf]2

p

n

t

t

+

[image: image29.wmf]n

t

[image: image30.wmf]t

¢

[image: image31.wmf]2

2

n

p

n

t

t

t

t

-

-

+

+

t

[image: image32.wmf]2

n

t

t

+

[image: image33.wmf]2

2

n

p

n

t

t

t

t

-

-

-

+

t

[image: image34.wmf]p

f

2

)

(

)

(

s

s

f

D

&

=

[image: image35.wmf]p

f

2

)

(

)

(

s

s

f

D

&

&

&

=

[image: image36.wmf]{

}

]

2

/

)

(

)

(

[

2

exp

)

/

4

exp(

)

(

ˆ

2

c

R

c

Dc

c

s

s

f

s

s

f

j

R

j

s

g

-

+

-

-

»

p

l

p

[image: image37.wmf]2

S

s

s

c

<

-

[image: image38.wmf])

(

t

f

[image: image39.wmf]p

f

2

)

(

)

(

t

t

f

&

=

[image: image40.wmf]R

B

[image: image41.wmf][

]

)

(

)

(

sin

)

/

4

exp(

)

2

exp(

)

(

n

n

p

c

t

t

K

t

t

K

R

j

t

f

j

t

g

-

-

-

»

p

t

p

l

p

p

[image: image42.wmf]t

d

[image: image43.wmf])

(

)]

(

sin[

)

/

4

exp(

)]

(

2

exp[

)

(

c

R

c

R

c

c

D

s

s

f

s

s

S

f

R

j

s

s

f

j

s

c

-

-

-

-

»

p

p

l

p

p

V

[image: image44.wmf]s

d

_1143715636.unknown

_1143727537.unknown

_1175536354.unknown

_1175538298.unknown

_1175542286.unknown

_1175538490.unknown

_1175537750.unknown

_1175538072.unknown

_1143727688.unknown

_1143727696.unknown

_1143727630.unknown

_1143723968.unknown

_1143727353.unknown

_1143727482.unknown

_1143724575.unknown

_1143724753.unknown

_1143726469.unknown

_1143724400.unknown

_1143723093.unknown

_1143723248.unknown

_1143720670.unknown

_1142688329.unknown

_1143714769.unknown

_1143715019.unknown

_1143712831.unknown

_1143713284.unknown

_1143712589.unknown

_1142685705.unknown

_1142688290.unknown

_1142688317.unknown

_1142688171.unknown

_1142685940.unknown

_1142685423.unknown

_1142685454.unknown

_1142685221.unknown

_1142685305.unknown

_1142685170.unknown

_1030365496.unknown

