GGE 3353 Imaging and Mapping II:  Acoustic Seabed Imaging

Midterm Exam, Monday, November 5th 2007

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. -3dB beamwidth
2. sonar equation
3. constructive interference
4. transmission loss
5. refraction
6. harmonic sound speed
7. point source
8. sidelobe
Part II (20 marks): 

Answer TWO of the following questions
Q1
Range and angular resolution
What are the primary controlling factors on the achievable range and angular resolution of a given echosounder?
Q2
Beamforming

What assumption do beamforming techniques violate in the nearfield?  What happens as a result?  List and describe the two methods that allow for stable beamforming in the nearfield.

Q3
Sources and receivers
Explain and expand each term of the sonar equation:
SN = SL - 2TL - NL + BS + DI

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

Q1
Physical Oceanography & Marine Geology
Why is the study of physical oceanography and marine geology important to hydrographic surveyors?
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).
