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Online Engineering as present and future Trend and the Need for Deeper Education in this Field Michael E. Auer, Senior Member IEEE President and CEO International Association of Online Engineering



Online Engineering is one of the future directions for advanced teleworking/e-working environments not only in engineering and science (economics, informatics) but also in all other fields affecting society. In the last two to three years, considerable advances have been made regarding the design and development of remote and virtual laboratories. These advancements have been possible because of the growing technical capacity of the internet (bandwidth) and new models of e- and distance learning and e-work. The forerunners in this area are engineering disciplines and the natural sciences. Remote Engineering and Virtual Instrumentation are very relevant future trends in engineering and science because of: • the growing complexity of engineering tasks, • the increasiningly specialized and expensive equipment, software tools and simulators required, • the necessary use of expensive equipment and software tools/simulators in short time projects, • the application of high tech equipment required in SMEs, • the need of highly qualified staff to control new equipment, • the demands of globalisation and division of labour It is not only increasingly necessary to allow and organize a shared use of equipment, but also develop specialized software as for example simulators.



Active learning or working by means of online laboratories is especially valuable for distance working or education. Users in the workplace can access remote laboratories without having travel. This flexibility is important for teleworking, education and lifelong learning. Online laboratories are increasingly being used in industry. Some benefits of industrial use of remote labs include: • Expensive and complex instruments can be used from different locations within the same company or can be shared by different companies. • Complex experimental systems, including specific media addition such as for cooling inert gas maintained by special equipment and staff at a specific location, can be directly controlled from the scientist’s or engineer’s office. • Team members working at different locations can effectively cooperate and take advantages of the same test-run results without any extra traveling. • Long-term trials (reliability, failure performance) can be conveniently supervised from home, e.g. on weekends. Using online laboratories has the potential of significantly reducing obstacles related of cost, time-inefficient use of facilities, inadequate technical support and limited access to laboratories. This kind of development leads to the seamless integration of work and learning (embedded learning). This also could benefit people with special needs and people working from their



ISSN 1932-8540 © IEEE



IEEE-RITA Vol. 3, Núm. 1, May 2008 homes, as they would not need to travel to their company facilities to perform their work. Even employees working at their company’s facilities can use remote specialized equipment at another affiliation or company without traveling. This may provide new opportunities and benefit for SMEs that would not otherwise be able to use such equipment otherwise. But all over the world there is a lack of specialists in this field and the number of needed specialists will dramatically increase in the coming years. Within an EU funded SOCRATES project IEEE Members from Austria, Germany, Ireland, Romania, and Slovenia developed a Joint European Master Program in Remote Engineering (MARE project). This master study program promotes: • Basics, applications and experience in Remote Engineering • Design and application of virtual and remote working environments • Advanced teleworking solutions such as online labs • Remote Technologies for complexe engineering tasks • Use of hardware, software tools and simulators in networks • New ways for SME to apply high-tech equipment The master study program gives the opportunity: • To use equipment and software tools distributed in the Internet or company intranet • To organize, implement, serve and maintain remote solutions • To participate activly in the labor process for people with special needs In the last decade a worldwide community in the field of Online Engineering solution developers has been established and some very interesting conferences,



iv workshops and summer schools take place every year. An organisational framework for all this kind of global networking is the International Association of Online Engineering (IAOE). The IAOE is also issuer of three scientific e-journals. The annual scientific conference of the IAOE is the “International Conference on Remote Engineering and Virtual Instrumentation” (REV). REV2008 will take place at the end of June 2008 in Dusseldorf (Germany) and REV 2009 in Bridgeport, CT (USA). The IAOE also supports some other conferences. For example the “International Conference on Interactive Computer aided Blended Learning” (ICBL), which is organized again in November 2008 in Florianopolis (Brazil), may be of interest for the readers of this journal. As engineering educator and president of the IAOE it is a pleasure for me to cooperate with the IEEE-RITA community and I am sure we will manage the new and formidable challanges in engineering education. Dr. Ing., Dr.sc. Michael E. Auer, Professor of Electrical Engineering; Head of the Center of Competence Online Labs and E-Learning, Carinthia University of Applied Sciences, Villach, Austria. Prof. Auer earned his Ph.D. and M.S. degrees in electrical engineering and IT from the University of Technology Dresden, Germany. His research interests are in engineering education, real time and network programming, system- and network administration of heterogeneous networks, and remote working environments. He is author or coauthor of more than 150 publications and leading member of numerous national and international organizations in the field of online technologies. Prof. Auer has also teaching positions at the Universities of Klagenfurt (Austria), Amman (Jordan), Brasov (Romania) and Dubai (UAE) and gives lectures in a variety of courses at both the undergraduate and graduate levels.
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