 Fall, 2011 SCHEDULE

	ENGO  
	Sec #
	Class ID #
	Course Name
	Lecture Time
	Room

	605
	S01
	117110
	RESEARCH SEMINAR I
	
	

	607
	S01
	117112
	RESEARCH SEMINAR II
	Fridays  1:00pm – 2:00pm
	ES 162

	609
	S01
	117114
	RESEARCH SEMINAR III
	
	


	ENGO  
	Sec #
	Class #
	Course Name
	Lecture Starts
	Lecture Time
	Room

EN
	Stream
	Instructor

	615
	01
	117118
	Advanced Physical Geodesy
	September 13, 2011
	Tuesdays, 9:00am – 12:00pm
	ENA 233
	1
	M. Sideris

	620
	01
	161842
	Advanced Estimation for Navigation
	September 12, 2011
	Mondays, 1:00pm – 3:00pm
	EDT 920
	2
	M. Petovello

	625
	01
	117122
	Advanced GNSS Theory
	September 12, 2011
	Mondays, Wednesdays, Fridays, 10:00am – 11:00am
	ENC 129
	2
	K. O’Keefe

	ENGO/ENEN 637
	01
	161843
	Earth Observation for Energy & Environment
	September 12, 2011
	Mondays, 2:00pm – 5:00pm
	ENC 129
	1
	Q. Hassan

	642
	01
	161844
	Optical Imaging Metrology
	September, 15, 2011
	Thursdays, 9:00am – 12:00pm
	ENC 129
	3
	D. Lichti


ENGO 615 Advanced Physical Geodesy
                                                                          (Sideris)
 Potential theory and geodetic boundary value problems (GBVPs). Solution approaches to the Molodensky problem. Least-squares collocation (LSC). Hilbert spaces with kernel functions. Variational principles, improperly posed problems and regularization. The altimetry-gravimetry and overdetermined GBVPs. Solution of GBVPs by integral techniques, fast Fourier transforms and LSC. Use of heterogeneous data sets and noise propagation. Applications to gravity prediction, geoid determination, deflection estimation, satellite altimetry and airborne gravimetry and gradiometry. Current research activities.

Antirequisite(s): Not open to students with credit in Geomatics Engineering 611 or 617.
ENGO 620 Advanced Estimation for Navigation                                                                                                                                         (Petovello)
Overview of estimation fundamentals including stochastic processes, covariance matrices, auto-correlation functions, power spectral densities, and error propagation. Review of least-squares estimation, summation of normals and sequential least-squares formulations, and role of measurement geometry in least-squares position estimation. Constraints and implementations. Concept of Kalman filtering; relationship between Kalman filtering and least-squares; linear, linearized and extended Kalman filter formulations; system model formulation; process noise model determination; measurement models, and effect of time-correlated measurements and possible remedies. Numerical stability issues in estimation and possible solutions. Statistical reliability in least-squares and Kalman filtering and related RAIM concepts. Introduction to other estimation techniques including unscented Kalman filters and particle filters. Application of above topics to relevant navigation estimation problems.
ENGO 625 Advanced GNSS Theory                                                                                                                                                               (O’Keefe)
Overview of space positioning and navigation systems; concepts and general description. Global Navigation Satellite System signal description. Receiver and antenna characteristics and capabilities; signal measurements indoor; GNSS error sources and biases; atmospheric delays, signal reflection and countermeasures. Mathematical models for static point and relative positioning. Kinematic single point and differential post mission and real time positioning, navigation and location. Augmentation methods. Land, marine, airborne and indoor applications. Case studies.
ENGO/ENEN 637 Earth Observation for Energy & Environment                                                                                                                  (Hassan)
An introduction to environmental earth observation systems in particular to satellite platforms. Techniques for fusing multi-dimensional datasets (i.e., multi-spectral, multi-temporal, multi-resolution, and point-source ground data in particular). A number of environmental issues will be discussed, including: carbon sequestration, advanced techniques for estimating biophysical variables that are integral parts of various environmental models, vegetation phenology, and understanding of climatic influence on forested and polar ecosystems.

ENGO 642 Optical Imaging Metrology                                                                                                                                                              (Lichti)
Optical imaging methods for precise close-range measurement.  Photogrammetric techniques with emphasis on the bundle adjustment. Photogrammetric datum definition, network design and quality measures. Principles of laser rangefinding and laser scanning. Imaging distortions, sensor modelling and system self-calibration for a variety of imaging sensors including digital cameras, panoramic cameras, 3D laser scanners and 3D range cameras. Automated point cloud processing methods: registration, modelling and segmentation. Selected case studies.

Winter, 2012 SCHEDULE

	ENGO  
	Sec #
	Class ID #
	Course Name
	Lecture Time
	Room

	605
	S01
	117110
	RESEARCH SEMINAR I
	
	

	607
	S01
	117112
	RESEARCH SEMINAR II
	Fridays  1:00pm – 2:00pm
	ENE 239

	609
	S01
	117114
	RESEARCH SEMINAR III
	
	


	ENGO  
	Sec #
	Class #
	Course Name
	Lecture Starts
	Lecture Time
	Room

EN
	Stream
	Instructor

	623
	01
	117121
	Inertial Surveying & INS/GPS Integration
	January 13, 2012
	Fridays, 9:00am – 12:00pm
	MS 205
	2
	N. El-Sheimy

	633
	01
	117126
	Atmospheric Effects on Satellite Navigation Systems
	January 9, 2012
	Mondays, 2:00pm – 5:00pm
	EDT 723
	2
	S. Skone

	ENGO 583/ ENEN 635
	01
	117106/160888
	Environmental Modeling
	January 11, 2012
	Wednesday s, Fridays, 12:00pm – 1:00pm
	TRB 102
	1
	Q. Hassan

	645
	01
	161845
	Spatial Databases and Data Mining
	January 9, 2012
	Mondays, 1:00pm – 4:00pm
	KNB 129
	4
	X. Wang

	667
	01
	117137
	Advanced Topics in Photogrammetry
	January 12, 2012
	Thursdays, 2:00pm – 5:00pm
	ENA 233
	3
	A. Habib

	675
	01
	160887
	Exploratory Spatial Data Analysis
	January 12, 2012
	Thursdays, 9:00am – 12:00pm
	ENE 322
	4
	A. Hunter


ENGO 623 Inertial Surveying & INS/GPS Integration                                                                                                                       (El-Sheimy)

Inertial sensors and their application in inertial navigation, existing inertial systems, new developments in strapdown technology. Practical aspects of inertial positioning definition of an operational inertial frame, inertial error models. Effect of inertial sensor errors on the derived navigation parameters, performance characteristics of inertial sensors, calibration of inertial sensors. Mechanization equations in different coordinate frames, step by step computation of the navigation parameters from the inertial sensor data introduction to Kalman filtering for optimal error estimation, modelling INS errors by linear state equations, practical issues for the implementation of update measurements (ZUPT, CUPT, Integrated systems), current research activities.
ENGO 633 Atmospheric Effects on Satellite Navigation Systems                                                                                                        (Skone)

Theoretical and observed aspects of radio wave propagation in the ionosphere and troposphere, with an emphasis on L-band (GPS) signals. Fundamentals of absorption, attenuation, depolarization, anddefraction will be covered, in addition to characteristics and physical properties of the propagation medium and atmospheric constituents. The impact of such effects, and methods of mitigation, will be interpreted with respect to satellite navigation applications.

ENGO 583 / ENEN 635 Environmental Modeling                                                                                                                                   (Hassan)
Nature and purpose of environmental modeling; the top-down and the bottom-up approaches; typology of environmental models; definition of fundamental concepts; steps involved in designing and building a model; calibration, verification and validation of models; scale dependency; sensitivity analysis; characteristics, architecture and functioning of selected environmental models.

Prerequisite(s): Fourth year standing.

(Environmental Engineering 635)
ENGO 645 Spatial Databases and Data Mining                                                                                                                                        (Wang)
Comprehensive overview of spatial database management systems and issues related to spatial data mining. The topics that will be covered include: overview of spatial databases, spatial concepts and data models, spatial query languages, spatial storage and indexing, spatial networks, spatial data mining, and trends in spatial databases.
ENGO 667 Advanced Topics in Photogrammetry                                                                                                                                   (Habib)
Overview of aerial triangulation procedures (strip triangulation, block adjustment of independent models, bundle block adjustment, automatic aerial triangulation, direct versus indirect orientation). Mapping from space (modelling the perspective geometry of line cameras, epipolar geometry for line cameras). Multi-sensor aerial triangulation (integrating aerial and satellite imagery with navigation data). Photogrammetric products (Digital Elevation Models, ortho-photos). The role of features in photogrammetric operations (utilizing road network captured by terrestrial navigation systems in various orientation procedures).

ENGO 675 Exploratory Spatial Data Analysis                                                                                                                                        (Hunter)

Spatial phenomena and spatial processes. Spatial data analysis and the importance of spatial data in scientific research. Methods will range from exploratory spatial data analysis through to recent developments such as nonparametric semivariogram modeling, generalized linear mixed models, estimation and modeling of nonstationary covariances, and spatio-temporal processes.
