GGE 3353 Imaging and Mapping II:  Acoustic Seabed Imaging

Midterm Exam, Friday 3rd 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. harmonic sound speed
2. attenuation coefficient
3. spherical spreading
4. -3dB beamwidth
5. chirp pulse
6. seafloor angular response curve
7. refraction
8. beam pattern

Part II (20 marks): 

Answer TWO of the following questions
Q1
Acoustic Fundamentals:  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

Explain and expand 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.

Q2
Single Beam Echosounding
In terms of single beam echosounding, what is a “bottom detection” and how does it work?  What other information do you need, to make sense of a single-beam sonar two-way-travel-time (TWTT) estimate, before you can estimate the depth with respect to chart datum (list the components with brief explanation only).

Q3
Angular Resolution

What controls the angular resolution of a given sonar system?  How would the angular resolution of a given transducer change if we changed the central frequency?
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

Explain the concept behind sidescan imaging (be sure to use drawings).  Explain the role of sidescan sonars in a single beam survey?

Why can’t traditional single stave sidescans be used for bathymetric mapping?  Explain how bathymetric sidescans allow for the measurement of bathymetry.

