Subject Description Form

Subject Code

LSGI549

Subject Title Advanced Photogrammetry and Computer Vision
Credit Value 3

Level 5

Pre-requisite/ Nil

Co-requisite/
Exclusion

Objectives

The aims of this subject are to provide fundamental and depth knowledge of the
topics in the area of photogrammetry and computer vision. The development of
the fundamental mathematical models and study of advanced techniques will
allow students to be equipped with the knowledge and practical skills. This
subject also emphasizes training students with the latest developments in
photogrammetry and computer vision for problem-solving.

Intended Learning
Qutcomes

Upon completion of the subject, students will be able to:

a. derive the mathematical models for 2D and 3D coordinate transformations,
collinearity, and coplanarity

b. design, execute and evaluate aerotriangulation and bundle adjustment
based photogrammetric projects using digital photogrammetric systems

c. demonstrate a basic understanding of the various digital image processing
techniques and the automation of digital photogrammetric processes

d. understand the related developments in the computer vision field for 3D
reconstruction

e. manage and implement a photogrammetric 3D mapping project including
field data collection and data processing using typical digital
photogrammetric software systems

Subject Synopsis/
Indicative Syllabus

¢ Fundamental concepts and mathematical models in photogrammetry
(Coordinate transformation, collinearity, coplanarity, aerotriangulation,
bundle adjustment, etc.)

¢ Photogrammetric project planning (Parallel and convergent imaging
geometry, parallel axis projects, convergent axis projects)

o Digital photogrammetry (Digital image processing, interest operators,
image matching, automation of photogrammetric operations)

e Computer vision for 3D reconstruction (structure from motion, multi-
view stereo, shape from shading, machine learning for image processing)




e Advanced topics in photogrammetry and computer vision (UAV
oblique photogrammetry, SLAM, etc.)

Teaching/Learning
Methodology

Students will obtain the theories and methodologies in normal lectures.
Students will then gain the practical experience through well-designed lab
practices. Demonstrations of various hardware and software will be given.
Advanced software will be demonstrated to show students the direction
photogrammetric development is heading. Tutorials will be used to address
specific learning problems and to fill-in identified knowledge gaps. A group
project will then follow to develop students’ high-level cognitive understanding
and integration of knowledge.

Assessment
Methods in
Alignment with
Intended Learning
Outcomes

Specific assessment % Intended subject learning outcomes to
methods/tasks weighting | be assessed (Please tick as

appropriate)

a. b. C. d. e.
1. Assignment 40% v v v v v
2. Group projects 20% v v v
3. Final test 40% v v v v v
Total 100%

Explanation of the appropriateness of the assessment methods in assessing
the intended learning outcomes:

Continuous assessment will be used to assess students’ understanding of
methods and technigues involved in photogrammetry. Lab assignments and
group projects will test how well the students can use the skills and tools (e.g.,
photogrammetric software) to handle data and solve practical 3D mapping
problems. A written examination will test students’ knowledge of various
technologies and how to use these technologies under different environments.

Student Study
Effort Expected

Class contact:

= | ecture 26 Hrs.

=  Tutorial 13 Hrs.

Other student study effort:

= Self-study, reading and 66 Hrs.
practical




Total student study effort: 105 Hrs.
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