GGE 3353 Imaging and Mapping II:  Acoustic Seabed Imaging

Midterm Exam, Monday 14th November 2004

Jonathan Beaudoin & John E. Hughes Clarke
You’ve only got 50minutes!  Brief and to the point, please!
Part I (10 marks):


    Define any FIVE of the following
1. longitudinal wave

2. decibel
3. attenuation coefficient
4. spherical spreading
5. angular resolution
6. pulse compression
7. dynamic focussing
8. refraction
Part II (20 marks): 

Answer TWO of the following questions
Q1
Acoustic Fundamentals

Knowing the following:

Density of salt water ≈ 1028 kg/m3
Sound speed in water ≈ 1500 m/s

Density of coarse sand sediment ≈ 2030 kg/m3
Sound speed in coarse sediment ≈ 1836 m/s

Compute the following:

(i) Acoustic impedance of water
(ii) Acoustic impedance of coarse sand sediment
(iii) Reflection coefficient of a water/sediment interface

(iv) Express the reflection coefficient in decibels

Q2
Angular Resolution
List and explain the advantages and drawbacks of beam steering.  List and explain the advantages and drawbacks of amplitude shading.
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 ONLY ONE OF THE FOLLOWING QUESTIONS

Q1
Physical Oceanography

Explain the principal aspects of global thermohaline circulation. What drives it and how is the circulation developed (and maintained)?  As part of this, name the principal watermasses involved and the location for their formation.

If you were a cable engineer or hydrographic surveyor, planning a trans-Atlantic cable (NY to UK), why should you care about this?

At the present time, the thermal variations dominate. How might global warming alter the salinity variability and what effect could this have on the "global conveyor belt".


Q2
Sonar Equation
The sonar equation is used in system design and performance prediction of acoustic systems.  In logarithmic form, it is expressed as:

SN = SL - 2TL - NL + BS + DI
Expand and explain each term on the right hand side of the equation.  Identify which terms (a) can be controlled during sonar design, (b) can be controlled during sonar operation, (c) are beyond our control.  Identify which terms are frequency dependant.
