SatNav 2003 Workshops

Tuesday 22nd July, 2003

To compliment the conference, the following series of workshops are available for delegates to book and are in addition to the symposium which is scheduled from Wednesday 23rd to Friday 25th July, 2003.

Workshop Timetable

Workshop 1A:  8.30am – 10.30am

The Future of  Satellite Navigation Systems

(Instructor:  Mr Keith McPherson)


Workshop 1B:  8.30am – 10.30am

Real-time Kinematic Positioning

(Instructor:  Professor Will Featherstone)

Workshop 2C:  10.45am – 12.45pm

Pseudolites – The Technology & Applications

(Instructor:  Professor Chris Rizos)


Workshop 2B:  10.45am – 12.45pm

Introduction to Location-Based Services – (Intelliwhere Perspective)

(Instructor:  Mr Neil Crisp)



Workshop 3A:  1.45pm – 4.45pm

GPS Modernisation

(Instructor:  Professor Per Enge)


Workshop 3B:  1.15pm – 3.15pm

GPS and Timing

(Instructor:  Dr Peter Fisk)




Workshop 4A:  3.30pm – 5.30pm

Interference Issues Potentially affecting GPS

(Instructor:  Mr Jim Hollansworth)



Workshop 1A:  The Future of Satellite Navigation Systems

(2 hours)
Instructor:  Mr Keith McPherson

Keith McPherson is the Manager GNSS at Airservices Australia where he manages the development of a new Ground base Regional Augmentation System (GRAS).  He spent 22 years in the RAAF as a navigator, flight test navigator and program manager responsible for GPS testing. He was assigned to the USAF GPS Joint Program Office at Los Angeles AFB 1990-92 where he received several awards for his innovative approaches to GPS systems integration. He is the Member for Australia on the International Civil Aviation Organisation’s GNSS Panel where he chairs a subgroup developing and validating the GRAS Standards and Recommended Practices; a member of the federal government’s Australian GNSS Coordination Committee; Vice Chair of the US Department of Transportation’s Civil GPS Service Interface Committees’ International Sub Group and is a member of the Republic of Korea’s GNSS International Participation Panel.

Workshop Synopsis:

The evolution of GPS and its competitors had led to a plethora of applications.  This workshop will cover the underlying technologies that are available and being planned.  The subjects covered include:

GPS – Current and future plans
GLONASS -  the Russian alternative
Galileo – the European alternative
SBAS  (Space Based Augmentation Systems): WAAS, EGNOS, GBAS Cat-1 (Ground Based Augmentation Systems):  LAAS Cat-1
ABAS (Aircraft Based Augmentation Systems):  FANS 1/A
GRAS (Ground-based Regional Augmentation System):  Current Status

Time will be available to raise issues of concern.

Workshop 1B:  Real-time Kinematic Positioning (2 hours)

Instructor:  Professor Will Featherstone

Will Featherstone is currently Professor of Geodesy and Director of the Western Australian Centre for Geodesy at Curtin University of Technology.  He holds a first-class bachelors degree in Geophysics and Planetary Physics from the University of Newcastle-upon-Tyne and a doctorate in Geodesy from the University of Oxford.  He is also Fellow of the International Association of Geodesy, the Royal Astronomical Society, and the Institution of Surveyors, Australia.  His research interests include physical geodesy, satellite positioning and coordinate systems.  A notable outcome of his research activities is AUSGeoid98, the national geoid model, which is required to transform GNSS-derived heights to the Australian Height Datum.  He was senior author on one of the earliest papers testing the integrity of real-time kinematic (RTK) GPS systems, and has been engaged as a consultant to Main Roads Western Australia to set standards and best practices for RTK GPS surveys.  He has also served as an expert witness in the Western Australian courts on matters of GPS and coordinate geodesy.  

Workshop Synopsis:

This two-hour workshop will cover the following topics in real-time kinematic (RTK) positioning from satellite-based systems:

· Principles (fundamental concepts, modes of operation, satellite systems, error sources and their mitigation)

· Equipment (basic configurations, hardware and software, communication options, what to look for when purchasing an RTK system)

· Methods (classical, semi-kinematic and OTF techniques, practical tips, quality control and quality assurance, accuracy expectations, coordinate transformations)

· Problems and best-practice procedures (data latency, OTF ambiguity resolution, radio communications, field calibrations, datum definition, occupation time)

· Applications summary (vehicle navigation - land sea and air, topographic and hydrographic surveying, machine guidance)

· Future developments and accuracy expectations (new satellite systems, integration with complementary sensors, long-range RTK positioning)

A comprehensive set of course notes will be supplied to each participant.  You may also bring RTK data or case studies to be discussed during the workshop.  If you intend to do this, please contact the presenter (08-9266-2734, 04389-23018; W.Featherstone@curtin.edu.au) at least one-week before the workshop.  

Workshop 2B:  Introduction to Location-Based Services 

(2 hours) 
Instructor:  Mr Neil Crisp, Product Architect - IntelliWhere Division, Intergraph Corporation.
Neil entered the Spatial Information industry in 1983 as an analyst programmer with Brisbane City Council working on the initial development of the Intergraph-based BIMAP system. He joined Intergraph in 1987 as a Consultant covering Intergraph's software offerings in the areas of Geographical Information Systems, Asset Management/Facilities Management, Electronic Document Management, Scanning and Plotting. He developed the concept of the Spatial Query Engine upon which IntelliWhere LocationServer is based and is now the Product Architect for the IntelliWhere division of Intergraph Mapping and Geospatial Solutions which was established in Brisbane to develop software to address the Location-Based Services market. In that capacity he has been involved with the Open Location Services Initiative of the Open GIS Consortium, assisting with standards development for the OpenLS1 Testbed project.
Workshop Synopsis:
Introduction to Location-Based Services (IntelliWhere Perspective)

The Location-Based Services industry is a confusing array of changing requirements, emerging standards and rapidly developing technologies. This stems from its position at the confluence of a number of previously independent technologies: mobile communications, positioning systems, mobile computing, the storage and manipulation of spatial information in relational databases, and the availability of large spatial datasets.

This workshop will provide an overview of Location-Based Services, examine some of the key technologies, standards and trends that have influenced it and give an indication of where it may be going. It will take a broad view of what Location-Based Services are, looking at not just the "Where's my nearest restaurant?" type of scenario, but also the significant value of location-enabling many traditional enterprise applications.

Workshop 2C:  Pseudolites – The Technology & Applications (2 hours)
Instructor:  Professor Chris Rizos

Chris Rizos is a professor at the School of Surveying & Spatial Information Systems, The University of New South Wales. Prof. Rizos has been researching the technology and high precision applications of GPS since 1985 and has published over 100 papers, as well as having authored and co-authored several books relating to GPS and positioning technologies. Prof. Rizos is currently leader of the Satellite Navigation and Positioning group at UNSW, the premier academic GPS and wireless location technology R&D lab in Australia. He is a Fellow of the Australian Institute of Navigation, and a Fellow of the International Association of Geodesy.

Workshop Synopsis:

Pseudolites are ground-based transmitters of GPS-like signals ("pseudo-satellites") that can significantly enhance the receiver-satellite geometry in circumstances where complete sky coverage is not available.  In such cases pseudo-range and carrier phase measurements on the pseudolite signals can augment the GPS observations, leading to improved accuracy and reliability of positioning results.  In principle pseudolites can even replace the GPS satellite constellation completely, making possible indoor positioning.  Over the last few years a number of important developments have occurred that have made pseudolite technology more feasible than ever.  This workshop will:

•
introduce the pseudolite technology,

•
discuss the modelling issues associated with GPS+pseudolite systems and pseudolite-only systems,

•
describe the implementation and configuration issues,

•
discuss some of the scenarios in which such systems may be deployed, and 

•
mention some of the current and future applications of pseudolite systems.



Workshop 3A:  GPS Modernisation (3 hours)

Instructor:  Professor Per Enge

Per Enge is Professor of Aeronautics and Astronautics at Stanford University, where he is Director of the GPS Research Laboratory.   The Laboratory conducts research on the: Wide Area Augmentation System (aka SBAS); Local Area Augmentation System (aka GBAS); Joint Precision Approach  and Landing System (JPALS); and Radio Frequency Interference to GNSS. He has received the Kepler, Thurlow and Burka Awards from the U.S. Institute of Navigation.


Workshop Synopsis:

Currently, GPS is undergoing stunning changes that will enhance both military and civil capabilities. This workshop will focus on the new civilian signals and the capabilities they enable. A second civil signal, at 1227.60 MHz, will broadcast from satellites launched in 2004 and later. A third civil signal, at 1176.45 MHz, will broadcast from satellites launched in 2010 and later. These signals will greatly improve the robustness, accuracy and integrity of the civil capability. They can be used to mitigate the effects of radio frequency interference. The new signals will also enable GPS use in the difficult signal environments found indoors and downtown. They will certainly ease ionospheric delay estimation by the user equipment. The new broadcasts will also enable geometry-free integer determination for centimeter-level positioning. The new signals will also increase the power of the augmentation systems that are used for aviation.



Workshop 3B:  GPS and Timing (2 hours)

Instructor:  Dr Peter Fisk

Peter Fisk completed his PhD degree in atomic physics at the Australian National University (ANU) in 1986. Between 1987 and 1991 he was a Research Fellow in the Laser Physics Centre, Research School of Physical Sciences, ANU. During this period he also spent some time at the IBM Almaden Research Center, in San Jose, California. In 1991 he joined the CSIRO National Measurement Laboratory, where he is currently a Senior Principal Research Scientist, and Manager of the RF, Microwave, Time and Frequency Section.

Workshop Synopsis:

This workshop will cover the following issues: 

· Concepts and definition of time in science and measurement 

· Coordinated Universal Time (UTC) 

· Definition of time in Australian Law 

· National and international time infrastructure 

· The importance of time in the GPS system 

· The relationship between time and position 

· GPS time 

· Types of GPS-based timing devices 

· Traceability and integrity of GPS-based timing 

· Practical issues related to GPS timing: Errors and uncertainties



Workshop 4A:  Interference Issues Potentially affecting GPS (2 hours)
Instructor:  Mr Jim Hollansworth 

Jim Hollansworth graduated from Arizona State University June 1969.  Following graduation Jim joined Western Union Telegraph Company in Phoenix, Arizona. From there he had worked his way up through the company, spending time in Los Angeles, Detroit, and finally on to Corporate Headquarters in NJ.  In November 1978, Jim joined the National Aeronautics and Space Administration’s Glenn Research Center (formerly Lewis Research Center) in Cleveland, Ohio in the Advanced Communications Technology (ACTS) Program in the regulatory and spectrum area.  In mid-1989 NASA Glenn established a formal regulatory and spectrum office to which Jim was assigned his current position of Manager Spectrum Advocacy for the Agency.  Highlights of Jim’s career include:

Veteran of 2 World Radio Communications Conferences (2000 and 2003) dealing with GPS issues.

· NASA Representative to the Interdepartment Radio Advisory Committee    (IRAC) and serves on several AdHoc committees.

· Currently the Interim Program Manager for the NASA Noise Floor Study Effort,     

· Technical Advisor and Contracting Officer’s Technical Representative for this effort.

· NASA lead for the ongoing Ultra-Wideband (UWB) and the Mobile Satellite/Ancillary Terrestrial Component (MSS/ATC) effort.

· Lead the NASA effort, both Technical and Regulatory in the 2 GHz effort to protect NASA’s Telemetry Bands.

Workshop Synopsis:

This workshop will address interim results from an extensive NASA investigation of the effects of wideband wireless technologies on the noise floor and therefore, on signals from low power systems such as GPS.  With the advent of proposed commercialization of Ultrawide band technology through unlicensed devices, it is imperative that the effects of such devices, individually and in the aggregate, on systems such as GPS be thoroughly evaluated and documented to assist in effective regulation and preclude disruption of spectrum allocated for public safety, security and science.

