GGE 3353 Imaging and Mapping II:  Acoustic Seabed Imaging

Midterm Exam, Tuesday, 7th November 2006

Jonathan Beaudoin & John E. Hughes Clarke

You’ve only got 50 minutes!  Brief and to the point, please!
Part I (10 marks):


    Define any FIVE of the following
1. amphidrome

2. decibel

3. transmission loss

4. matched filter

5. range resolution

6. sidelobe

7. sonar equation

8. induced heave

Part II (20 marks): 

Answer TWO of the following questions
Q1
Acoustic Fundamentals:  Sonar Equation

Explain the origin of the transmission loss, noise level and bottom loss terms in the sonar equation.


           -2TL                           -NL                            +BS

       -(40log R + 2R)       -(Nc+10logW)           +(Sb()+ 10log(A))
What do W and A depend on?

Q2
Sonar Design

In terms of optimizing range and angular resolution, why do sonar system designers usually strive to use as high a frequency as possible?  Under what scenario would a sonar system designer be forced to use a low frequency?

Q3
Range Resolution

What is the predominant advantage of a chirped pulse over a CW pulse?  How is this advantage achieved?  Begin your answer by clearly explaining the difference between the two types of pulse.

Part III (20 marks): 
     
ANSWER ONE OF THE FOLLOWING QUESTIONS

Q1
Physical Oceanography

What is the “Coriolis Force”?  What variables control the magnitude of the force?  How is the Coriolis force significant in global ocean circulation?

Q2
Imaging and mapping geometry

Bathymetric sidescans are sensitive to certain imaging geometries in which the differential phase measurements become unreliable.  Explain, with the help of drawings, how these geometries corrupt the return signal.  What is the common factor between the different imaging geometries that causes the unreliable differential phase measurements?

