Lab Instructions

Lab 9, due 7:00 pm Nov 17, 2008
EES5053/GEO4093: Remote Sensing, UTSA
Student Name: ___________________

 

Radar remote sensing
 Purpose
      In this lab, you will learn some basic of radar remote sensing and interpretation. 
Part I: Concepts and short questions:

1. summarize the similarities and differences between real aperture radar and synthetic aperture radar as detail as possible (not necessary just from the lecture notes)

2. explain the similarities and differences between reflected energy for passive remote sensing and radar backscatter energy
3. explain backscatter coefficient and parameters affecting it. You may refer to this website for a better and detailed explanation: http://earth.esa.int/applications/data_util/SARDOCS/spaceborne/Radar_Courses/Radar_Course_III/parameters_affecting.htm. 

4. give two active radar systems and explain them in detail (in terms of wavelengths or frequencies, resolution, repeatability, launched time, application, etc.)
Part II:

A. Range Resolution 

1. A SLAR (Side-Looking Airborne Radar) system with a pulse duration, t, of 0.1 × 10-6 seconds is used to obtain images of targets at a depression angle, γ, of 30 degrees.
a. According to the equation discussed in the lecture, the range resolution, Rr, is how many meters?

b. How many meters would Rr be if the pulse duration were 0.05 × 10-6 seconds? 

c. How many meters would Rr be if the depression angle were 15 degrees?

2. You have been commissioned by the U.S. Forest Service to conduct a SLAR mission to resolve and count rows of planted pine that are spaced at intervals of 20 meters. The pilot for this mission proposes a flight plan that would image trees at a depression angle of 20 degrees.
a. For a SLAR system with a pulse duration of 0.1 × 10-6 seconds, will the trees be resolved? Explain your answer. 

b. Describe two equipment modifications that could be made on the SLAR transmitter to improve range resolution Rr? 

B. Azimuth Resolution 

3. An X-band (wavelength = 3cm ) real aperature SLAR antenna has a length, D, of 400 cm. For a slant range distance, S , of 40 km , use the equations discussed in lecture to calculate resolution in azimuth direction Ra ?

If the above configuration will be used to acquire images of pine trees that are spaced at distances of 100 m in the azimuth direction, what is the maximum slant range, S, at which the pilot can fly the mission and still be able to resolve the trees?
 

4. The range resolution of Synthetic Aperture Radar (SAR) can be calculated as the same way as for real aperature radar. But the calculation for the azimuth resolution is much easier for the SAR compare with for the real aperature radar. 
 

a. If the radar system in the question 3 is a SAR system, please calculate the azimuth resolution Ra for the X-band. 
b. Does this system can resolve the trees?

 

5. One way to remove speckle noise for SAR imagery is to divide the synthetic aperture length into N segments, each segment is processed independently to form either a intensity or amplitude SAR image. The N images are summed together to form a N-looks SAR image. This process reduces the speckle noise, but degrade the resolution. 

  

a. Calculate the resolution for the above X-band image, when number of looks are 4 or 16. 

C. Application 

See figure below and explain why the radar return is different between C-band and L-band for water chestnut floating on the surface of Tivoli South Bay?  Supposing the environmental conditions in 1998 and 1993 are exactly the same. (5 pts)
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	RADARSAT (C-band, HH polarization)
August 10, 1998 

At the Tivoli South Bay, NY
	JERS-1 (L-band, HH polarization)
July 3, 1993 

Photograph acquired at location (a)
showed water chestnut floating on the majority of the surface of Tivoli South Bay
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