GEOSPATIAL SYSTEMS
ENGINEERING (GSEN)

GSEN 5355 DESIGN-ANALYS GIS APPLICATIONS

3 Semester Credit Hours (3 Lecture Hours)

DESIGN-ANALYSIS GIS APPLICATIONS Programming course focusing on
the design and implementation of GIS scripts. Topics covered include GIS
scripts, GIS tool creation, and user interface design and implementation.

GSEN 5365 SPATIAL DATABASE DESIGN

3 Semester Credit Hours (3 Lecture Hours)

An introduction to spatial database principles and the practical skills of
design implement, and use of spatial databases. Topics covered include
basic database model, spatial database design and management, spatial
indexes, and spatial data mining. Advanced knowledge and skills in
spatial databases are also covered.

GSEN 5381 CADASTRAL INFOSYSTEMS DESIGN

3 Semester Credit Hours (3 Lecture Hours)

A review of the evolution of European cadastral systems and land records
traditions and alternatives. Examination of the goals and purposes of
land tenure systems with attention to social, political, legal, economic,
organizational, and technical issues. Exploration of U.S. modernization
efforts and the problems of developing countries.

GSEN 5382 PLCY-LEGL ASPECT SPATL INFOSYS

3 Semester Credit Hours (3 Lecture Hours)

POLICY AND LEGAL ASPECTS OF SPATIAL INFORMATION SYSTEMS A
study of the current and emerging status of computer law in electronic
environments. Covers issues related to: privacy, freedom of information,
confidentiality, copyright, and legal liability; the impact of statue and case
law on use of digital databases and spatial databases; and research of
legal options of conflicts related to spatial data.

GSEN 5383 ADV GEOSPATIAL ANALYSIS DESIGN

3 Semester Credit Hours (3 Lecture Hours)

ADVANCED GEOSPATIAL ANALYSIS AND DESIGN An advanced course
that focuses on spatial analysis and modeling in GIS. Topics covered
include exploratory analysis of spatial data, network analysis, exploring
spatial point patterns, area objects and spatial autocorrelation, spatial
interpolation, and spatial regression. New approaches to spatial analysis
are also covered.

GSEN 5384 GEOSPATIAL VISUALIZATION DESGN

3 Semester Credit Hours (3 Lecture Hours)

GEOSPATIAL VISUALIZATION DESIGN Basic elements of thematic
cartography, cartographic theory, and cartographic projections.
Integration of cartographic principles with GIS visualization. Principles of
map design with GIS data.

GSEN 5385 ANALY-DIGITAL PHOTOGRAMMET ENG

3 Semester Credit Hours (3 Lecture Hours)

ANALYTICAL AND DIGITAL PHOTOGRAMMETRIC ENGINEERING A study
of the mathematical and geometric models of modern photogrammetry.
Covers principles of stereoscopic vision, collinearity, coplanarity, epipolar
geometry, ground control densification and extension by analytical
aerotriangulation. Explores automation in photogrammetric procedures -
digital aerotriangulation, automated data capture.
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GSEN 5386 PROBLEMS -REMOTE SENSING ENVIR

3 Semester Credit Hours (3 Lecture Hours)

PROBLEMS-REMOTE SENSING OF THE ENVIRONMENT Advanced
problems in photo interpretation, photogrammetry and remote sensing
within a GIS. Topics include utilization of expert computer systems,
knowledge based environmental modeling, macro languages and spatial
modeling languages. Operations and laboratories will cover mathematical
operations on raster layers, convolution filtering, neighborhood analysis,
principal components, proximity, contiguity and descriptor table
manipulation. Final project includes the development of a remote sensing
of the environment software program with a graphical user interface.

GSEN 5393 Graduate Creative Project

1-3 Semester Credit Hours

An applied research group project in geospatial surveying engineering
from problem definition to implementation in an area provided by faculty
in the course of study. Fall, Spring, and Summer.

GSEN 5397 Thesis I: Thesis Proposal

3 Semester Credit Hours (3 Lecture Hours)

This course is for Geospatial Systems Engineering MS students choosing
the thesis option.

GSEN 5398 Thesis II: Thesis Research

3 Semester Credit Hours

This course is for Geospatial Systems Engineering MS students choosing
the thesis option. Students will register for this course after completing
GSEN 5397 Thesis I: Thesis Proposal. This course is only credit/no credit.
Prerequisite: GSEN 5397.

GSEN 5399 Thesis IlI: Thesis Defense

3 Semester Credit Hours (3 Lecture Hours)

This course is for Geospatial Systems Engineering MS students choosing
the thesis option. Students will register for this course after completing
GSEN 5398 Thesis II: Thesis Research. This course is only offered on

a satisfactory/unsatisfactory (S/U) basis only, with grade of IP until
completed. Credit will not be recorded until thesis is accepted by the
Graduate Project Committee. May be repeated for credit. Offered Fall,
Spring, and Summer semesters.

Prerequisite: GSEN 5398.

GSEN 6330 Spatial Systems Science

3 Semester Credit Hours (3 Lecture Hours)

Introduction and advanced usages of mapping datums, coordinate
systems, and accuracy requirements for geographic information
systems (GIS). Use of GIS tools to investigate statistical patterns and
relationships among maps and geo-databases. Derivation of new maps
and analysis based on spatial context, patterns, surface configuration,
proximity, connectivity and flows.

GSEN 6355 Geospatial Programming Techniques

3 Semester Credit Hours (3 Lecture Hours)

Course teaches programming techniques in geospatial fields, such as

how to automate GIS tasks using Python and other scripting languages.

Automation can make your work easier, faster, and more accurate, and

knowledge of a scripting language is a highly desired skill in GIS analysts.
Fall.
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GSEN 6356 Programming for Geospatial Data Science

3 Semester Credit Hours (3 Lecture Hours)

Handling, processing and analyzing spatial data in an open and
reproducible way is critical in the emergence of geospatial data science.
Various open source packages and tools for geospatial data and
process are available and they provide an effective solution for flexibility,
reproducibility and transparency in geospatial research and analysis.
This course focuses on various programming skills in handling and
manipulating spatial data through open source environments. Creating
spatial database and queries, exploring spatial data, modeling spatial
data, and visualizing spatial data through open source packages will be
covered.

GSEN 6365 Spatial Database Design

3 Semester Credit Hours (3 Lecture Hours)

This course will focus on spatial database principles and the practical
skills of design, implementation, and use of spatial databases. This
course will first cover fundamentals of relational database design,

and then focus on design and management of spatial databases
utilizing geodatabase models. In addition, case studies of geodatabase
design models in several applications will also be covered. This course
is intended for students who want to design, create, maintain and
manipulate data from a geospatial database. Spring.

GSEN 6367 Geospatial Data Mining

3 Semester Credit Hours (3 Lecture Hours)

Geospatial data mining is the process of automatically discovering
interesting and useful spatial patterns in large geospatial datasets. This
course begins by covering fundamental concepts and techniques in

data mining. Specific topics covered include classification, association
analysis, and cluster analysis. It then focuses on using these data mining
techniques for handling spatial, temporal and spatial-temporal data. In
addition, the data mining tools to implement applications in geoscience
will also be covered. Spring.

GSEN 6370 UAS for Surveying and Mapping

3 Semester Credit Hours (3 Lecture Hours)

Introduces the fundamentals of mapping with small Unmanned Aircraft
Systems (sUAS) using digital imaging sensors to produce high resolution,
accurate geospatial surveying products. The course will cover the full
spectrum of UAS mapping including technology, current regulations,
operational factors, flight design, photogrammetric data processing, and
data fidelity. Supporting concepts will include georeferencing and ground
control, 3D reconstruction with structure-from-motion photogrammetry,
orthorectification and image mosaicking, accuracy assessment, and
current developments in UAS for geomatics. Processing and analysis
workflows using commercial and open-source software will be conducted
to transform UAS image sequences into geospatial data products, extract
analytics, assess results, and optimize output. Spring.

GSEN 6371 Geopositioning Systems and Autonomous Navigation

3 Semester Credit Hours (3 Lecture Hours)

Addresses the foundations and computational techniques of Global
Navigation Satellite Systems (GNSS) and inertial measurement units
(IMUs) for autonomous navigation applications. Specifically, the course
will cover concepts and principles of GNSS signal structures and

the derivation of observables; error sources and corrections; point,
differential, and kinetic positioning techniques; IMU linear and angular
dynamics modeling; mechanization of inertial navigation and error
propagation; global/local coordinate frames and conversion; and filtering
techniques for GNSS/IMU integration. The course also covers current and
future capabilities of emerging geopositioning systems as they relate to
autonomous navigation and mobile devices. Fall.

GSEN 6380 Applied Geospatial Statistics

3 Semester Credit Hours (3 Lecture Hours)

This course will focus on geospatial statistics methods particularly
multivariate statistics and applications of the statistical procedures to
research geospatial problems. Research on geospatial problems often
requires the application of multivariate statistical methods to produce
new insight. Various existing statistic software is available to conduct
multivariate statistical analysis, however, the interpretation of the results
rely on solid understanding of statistic principles and theories. This
course is intended for students who want to apply statistical methods to
research geospatial problems.

GSEN 6381 Cadastral Information Systems Design

3 Semester Credit Hours (3 Lecture Hours)

A review of the evolution of European cadastral systems and land records
traditions and alternatives. Examination of the goals and purposes of
land tenure systems with attention to social, political, legal, economic,
organizational, and technical issues. Exploration of U.S. modernization
efforts and the problems of developing countries. Spring odd years.

GSEN 6382 Policy and Legal Aspects of Spatial information Systems

3 Semester Credit Hours (3 Lecture Hours)

A study of the current and emerging status of computer law in electronic
environments. Covers issues related to: privacy, freedom of information,
confidentiality, copyright, and legal liability; the impact of statue and case
law on use of digital databases and spatial databases; and research of
legal options of conflicts related to spatial data. Additional description:
study of specific court cases specific to Texas boundary law. Introduction
into International Boundaries and Treaties. Fall.

GSEN 6383 Advanced Geospatial Analytics

3 Semester Credit Hours (3 Lecture Hours)

This course will focus on the theory, techniques, and applications of
advanced geospatial analytics. Topics covered include spatial point
patterns, network analysis, area objects and spatial autocorrelation, and
spatial interpolation. New approaches to geospatial analytics will also
be covered. This course emphasizes the methods and the applied side
of geospatial analytics that can be useful in students’ own theses or
projects for their current or potential employers.

GSEN 6384 Geospatial Visualization Design

3 Semester Credit Hours (3 Lecture Hours)

This course will ensure that students understand and apply cartographic
theory for visual communication and visual thinking, and be able to
create, evaluate, and critique reference and thematic maps using GIS
software. Fall.

GSEN 6385 Photogrammetric Engineering and Lidar Scanning

3 Semester Credit Hours (3 Lecture Hours)

A study of the analytical and systems engineering foundations of
airborne photogrammetry and geodetic imaging technologies for 2D
and 3D mapping of natural and built environments. The course covers
principles of digital imaging, camera calibration, stereo and multi-view
photogrammetry, analytical photogrammetry, structure-from-motion,
light detection and ranging (lidar) systems, and emergent scanning and
imaging approaches. The course also details photogrammetric and lidar
data processing, point cloud analysis, and applications.



GSEN 6386 Remote Sensing and Image Analysis

3 Semester Credit Hours (3 Lecture Hours)

Addresses the interpretation, processing and analysis techniques of
remotely sensed data acquired by orbital and sub-orbital platforms.
Physical principles and imaging mechanisms, remote sensing systems,
data characteristics, image processing, and information extraction
methods will be covered. Topics include passive optical imaging with
multispectral, hyperspectral, and thermal sensing; active imaging with
radar sensing; image corrections and rectification; spatial/frequency
transforms and image filtering; image classification and feature
extraction; and image processing with machine learning techniques.
Applications in the course will be focused on geomatics and monitoring
of natural and built environments. Fall.

GSEN 6390 Advanced Topics

3 Semester Credit Hours (3 Lecture Hours)

Variable content study of specific areas of geospatial surveying
engineering. May be repeated for credit when topics vary. Offered on
sufficient demand.

GSEN 6395 Geospatial Engineering Research

3 Semester Credit Hours (3 Lecture Hours)

Seminar in reading and critical evaluation of academic literature in

the fields relating to geospatial engineering. Research methods for
geospatial engineering will be introduced. Student will design, implement,
and evaluate an advanced, contemporary geospatial engineering
technology to solve a geospatial problem.

GSEN 6396 Directed Independent Study
3 Semester Credit Hours (3 Lecture Hours)
Study in areas of current interest.
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