
Sc
ho

ol
 o

f C
iv

il 
an

d 
En

vi
ro

nm
en

ta
l E

ng
in

ee
rin

g 
 //

  U
N

SW
  E

ng
in

ee
rin

g
GMAT2700
Foundations of Geodesy & Geospatial Ref Frames

Term One  //  2021

GMAT2700 Term 1, 2021 published at 12-02-2021 // © University of New South Wales, 2021
1



Course Overview

Staff Contact Details

Convenors

Name Email Availability Location Phone
Jinling Wang jinling.wang@unsw.edu.au You may contact

me via Teams or
email any time.

CE413 +612938542
03

School Contact Information

Engineering Student Support Services

https://nucleus.unsw.edu.au/en/contact-us
mailto:eng.wil@unsw.edu.au
mailto:studyabroad@unsw.edu.au
mailto:exchange@unsw.edu.au
https://www.futurestudents.unsw.edu.au/ask-question


Course Details

Credit Points 6 

Summary of the Course

Cartesian coordinate systems, applications of Cartesian coordinate transformations in surveying.
Mathematical transformations between geodetic, Cartesian and topocentric coordinate systems, ellipsoid
geometry, orthometric and ellipsoid height systems. Map projections and ellipsoidal geometry, principles
of map projections, surveying and mapping projections, transverse Mercator projection, ellipsoidal
computations. Corrections to field observations. Geodetic and astronomical reference systems; the
relationship between natural and geodetic reference systems, deflection of the vertical; geoid models
and reference ellipsoids, height systems, celestial coordinate systems. Geodetic coordinate systems and
datums; definition of AGD, GDA, AHD; the impact of tectonic motion on datum and coordinates; and
international systems such as ITRF. The use of GPS/GNSS to define reference frames, as well as
providing a means for a surveyor or geospatial engineer to determine coordinates of points in the frame.

Course Aims

a) The course introduces the concept of geodesy, coordinate reference systems and frames at the most
general level. The student is expected to understand the basic operations on Cartesian coordinates of
rotation, translation and reflection.

b) The course introduces the student to geodetic reference frames and the variety of coordinate systems
used, and the conversion formulas for changing coordinates from one system to another.

c) The course presents ellipsoidal geometry concepts, and how computations of position from measured
quantities such as distance and azimuth are performed. The transformation between geodetic
coordinates and map projection coordinates for the case of the Universal Transverse Mercator projection
is dealt with.

d) The course describes the concept of the Earth's gravity field and geoid, how it is computed, and the
role that it plays in geodesy and in the definition of the height system used by surveyors and engineers.

e) The fundamental reference frames for Australian surveying and geodetic practice are described:
AGD66/84, GDA94, AHD71, IRTFxx; and the transformations between them explained. The impact of
tectonic motion, as well as local deformation, on coordinates in a reference frame is dealt with.

f) To gain experience in the use of RTK-GPS/GNSS for surveying and precise navigation applications.

 

 

 

 

 

 







Assessment

Assessment Tasks

Assessment task Weight Due Date Student Learning
Outcomes Assessed

Quizzes 15% Quiz 1: 1 March 2021; Quiz
2: 15 March 2021; Quiz 3: 12

April 2021

1, 2, 3, 4, 5, 6, 7

GPS/GNSS Practical Report 15% 16/04/2021 06:00 PM 2, 5, 6, 7

Class Discussion
Presentations 

20% Presentation A: 29 March
2021; Presentation B: 19

April 2021

1, 2, 3, 4, 5, 6, 7

Final Exam 50% Not Applicable 1, 2, 3, 4, 5, 6, 7

Assessment Details

Assessment 1: Quizzes

Start date: 01/03/2021 05:00 PM

Length: Each Quiz will take 15 minutes

Details:

To reinforce the learning experience, a total of three quizzes will be given in closed book format during
the classes in Weeks 3, 5, and 9. Short answer questions will be asked on the materials presented in the
previous lecturing period. Marks will be awarded for correct answers; partially correct answers will also
be awarded with proportionally reduced marks. The detailed marking scheme will be provided to
students after each quiz as part of feedback.

Additional details:

The quizzes will be scheduled into the workshop sessions in CE201, 5pm, Monday in Week 3, Week 5,nally reduced marks. The detailed marking scheme will be provided to
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together with the practical instruction in Week 5.

Additional details:

If a student is unable to submit on time due to illness or other legitimate reason, then a brief written
explanation must be given to the lecturer for consideration as soon as is feasible. In some cases the
lecturer may grant an extension to the submission date provided he has been contacted before the due
date. Otherwise, the marks for late submissions will be reduced: -10% (of the maximum mark) for each
day late.

Submission notes: This is a group report.

Assessment 3: Class Discussion Presentations

Start date: Not Applicable

Length: 6-8 minutes for each presentation

Details:

Students should regularly attend the lectures/workshops and participate actively in class discussions
during the lectures/workshops. The students are invited to give two short presentations to the classes in
Weeks 7 and 10. These short presentations will offer the opportunities for students, a) to demonstrate
and enhance their understanding of the concepts covered in the lectures; b) to establish links between
the concepts and real world applications of these concepts, c) to develop technical presentation skills.
The detailed marking scheme will be provided together with the class presentation instructions in Week 2
and 6.

Additional details:

Student presentations for the class discussions wil be scheduled during the Workshop sessions in Week
7 and Week 10.

Submission notes: Presentation PPT slides are submitted for feedback 2-3 days before the scheduled
preasentation

Assessment 4: Final Exam

Start date: Not Applicable

Length: 2 hours

Details:

Final Exam will be of 2 hours duration. and will be held in the formal examination period, in closed
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myUNSW. You may find the key dates for the UNSW exams at: https://student.unsw.edu.au/exam-dates

Additional details:

1. The course coordinator reserves the right to adjust the final marks by scaling if agreed to by the
Head of School.

2. Supplementary Examinations for Term 1 2021 will be held by the School, should you be required
to sit one. You are required to be available during the dates for the Supplementary Examinations.
Please check with the School about the scheduled dates.
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http://timetable.unsw.edu.au/2021/GMAT2700.html




http://moodle.telt.unsw.edu.au/
http://www.sage.unsw.edu.au/about/school_pubs/pdfmono/mono17.pdf
http://www.sage.unsw.edu.au/about/school_pubs/pdfmono/mono1.pdf
http://www.sage.unsw.edu.au/about/school_pubs/pdfmono/mono16.pdf


This course has been a core subject for the UNSW surveying program over past few decades. The
contents and teaching resources have been developed over the years. Some concerns on the complex
mathematical aspects of the courses had mentioned by the past students, but this has been addressed
with the activities focusing on the concepts behind the formulaes and additonal comoutational tools such
as Matlab to gain more more insights into the complex equations. 

Laboratory Workshop Information

6 GNSS RTK receivers from the Survey Store will be used for GPS/GNSS practical field work

GMAT2700 Term 1, 2021 published at 12-02-2021 // © University of New South Wales, 2021
12



Submission of Assessment Tasks

Please refer to the Moodle page of the course for further guidance on assessment submission.
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Academic Honesty and Plagiarism

Beware! An assignment that includes plagiarised material will receive a 0% Fail, and students who
plagiarise may fail the course. Students who plagiarise are also liable to disciplinary action, including
exclusion from enrolment.

Plagiarism is the use of another person’s work or ideas as if they were your own. When it is necessary or
desirable to use other people’s material you should adequately acknowledge whose words or ideas they
are and where you found them (giving the complete reference details, including page number(s)). The
Learning Centre provides further information on what constitutes Plagiarism at:

https://student.unsw.edu.au/plagiarism
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https://student.unsw.edu.au/dates
https://student.unsw.edu.au/special-consideration
https://nucleus.unsw.edu.au/en
https://www.engineering.unsw.edu.au/civil-engineering/student-resources/policies-procedures-and-forms/academic-advice
https://www.engineering.unsw.edu.au/civil-engineering/student-resources/policies-procedures-and-forms/academic-advice
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