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1.  You have been given the responsibility of writing a technical justification in support 

of the adoption of the new Geocentric Datum of Australia (GDA94).  Your 
justification is to be aimed at a technically competent but somewhat skeptical 
audience.  That is, they are able to understand geodetic concepts but doubt the real 
value of moving to the new datum.  Write your report. 

   (30 marks) 
 
 
 
 
 
 
 
2. (a) Using fully labelled diagrams where appropriate, provide complete definitions for the 

following : 
• Geographical coordinates 
• Precise ephemeris 
• Geoid undulation 

   (15 marks) 
  
 (b) One of the keys to optimising the precision and accuracy achievable from GPS 

positioning is to understand and manage the various sources of error.  Describe the 
errors that occur at a GPS receiver and discuss ways in which a user seeking optimum 
precision could minimise the impact of these errors. 

   (15 marks) 
 
 
 
 
 
 
 
3.  Information transmitted by each GPS satellite includes two L-band carriers (L1 and 

L2), two pseudo-random noise codes (C/A-code and P-code) and the satellite message.  
Your task is to describe each of these components and to explain how they are used by 
those employing GPS for positioning and navigation. 

   (30 marks) 
 
 
 
 
 
 
 
 
 
 
   …please turn over… 
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4. (a) The triple difference observable is often used to detect and repair cycle slips when 
processing GPS carrier phase data.  The following table shows a series of carrier phase 
observations recorded between two GPS receivers (A and B) to two GPS satellites (P 
and Q).  Calculate the between-satellite and between-receiver single differences as 
well as the double and triple differences.  Present you calculations in tabular form. 

 
 Satellite P Satellite Q 

Epoch Receiver A Receiver B Receiver A Receiver B 
1 1200 320 870 610 
2 1280 370 740 495 
3 1360 420 610 380 
4 1440 470 480 240 
5 1520 520 350 125 

    
   (10 marks) 
 
 
 (b) The data in the above table contains a cycle slip.  What is its likely magnitude and 

upon which receiver-satellite combination and at which epoch does it occur? 
   (5 marks) 
  
 
 (c) What are the consequences of failing to fix cycle slips when using GPS carrier phase 

data to compute a precise baseline? 
   (15 marks) 
 
 
 
 
 
 
 
5.  (a) What is a trivial baseline and why should trivial baselines be excluded in the 

adjustment of a GPS network? 
   (15 marks) 
 
 
 (b) Discuss the advantages and disadvantages of using polynomial surfaces to model the 

behaviour of the geoid relative to the reference ellipsoid? 
   (15 marks) 
 
 
 
 
 
 

>>>>>>>>>> End of Examination <<<<<<<<<< 
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