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2.  Budget and Equipment

3.  Description

Intent

The proposed Virtual NMU would be a three dimensional artificial representation of Northern Michigan University, including much of the campus, its buildings, and major departments, laboratories, cafeterias, libraries, etc.  It would be available to anyone and everyone via the internet, to “virtually visit” and explore NMU.  For example, we have already created a pilot “virtual art gallery”, with some NMU student artwork as well as a  few images of fractals recently discovered in an NMU science department.  It is also possible to add video, music and other audio.  Existing electronic building plans can be incorporated, to give immediate and accurate 3D representations of NMU structures.  (Professor Louise Bourgault from the Department of Communication and Performance Studies (CAPS), after walking through the virtual art gallery, suggested a 3D virtual exposition to house her extensive collection of digital photos, videos, audio recordings, and actual artwork from her current AIDS and Art in Africa project, including some of the AIDS murals.)

On the development side, various students, courses, and departments can become developers of virtual NMU by using high-level user interfaces to add details such as images, furniture, offices, architectural details, sounds, text, and animations.  For example, the Geography department might add USGS terrain data to the campus model, while CAPS could include videos of stage productions within the virtual theaters.  All of the recent poster sessions, by undergraduates, graduates, and faculty, could be added to the respective department’s virtual offices, or display cases, or to a central, virtual Celebration of NMU Research and Creative Works, or to all of the above.  If it is electronic, it can be added.  

Like the world wide web itself, the development of a large, detailed virtual NMU would rely upon distributed development by many students and faculty across many departments.  Providing the servers, software tools, and the technical support, is the purpose of this proposed allocation of LTF funds.

Implementation and Use

Virtual NMU would be useable in two ways:  (1) by “visitors”, including NMU students, staff, and faculty, as well as prospective students, family, and other guests, who tour the campus, or go to “visit” a particular office, faculty, library, or lab, and (2) by “developers”, including student, faculty and staff at NMU, as well as alumni, friends of NMU, and members of the surrounding community, who would download the entire virtual NMU world along with the appropriate developer’s kit, and then later submit a contribution, to be reviewed and added by the virtual NMU administrators.

Hosted on a central server computer (a desktop PC), virtual NMU would be physically accessible in up to four ways:

1) (highest quality)  from a central lab:  anyone could come and visit the server room to enter the simulated world via the server’s own large screen monitor and high-end graphics card,

2) (high quality) from anyone’s high-end desktop machine:  any department’s or student’s desktop machine (or laptop) with high-end graphics could be used, by simply downloading the current version of the virtual NMU world and running it locally,

3) (intermediate quality) from any NMU ThinkPad:  even current model ThinkPad’s have 8MB graphics adapters and sufficient resolution, speed, and memory to run the simulation, although not as fast as the machines described in (1) and (2) above.

4) (lowest quality)  from anyone’s browser on the WWW:  we could create a VRML or Macro-media FLASH™ front-end to the virtual NMU world, and so allow anyone anywhere to enter virtual NMU without downloading any large files or installing any special software.

Physically, the virtual NMU facility would consist of two server computers (one as the active on-line server and the other as a test and development and backup machine) hosting the virtual world, with a high speed connection to the university network.  For software, the world would be implemented in the Open Graphics Library (OpenGL) standard 3D graphics library available on all major operating systems (including MS Windows, Apple’s Mac OS 10, and Linux) and supported by all major graphics adapters.  Various OpenGL development kits exist, many of them free, with varying degrees of sophistication needed (from direct programming in C++ to high-level visual programming GUIs similar to MS FrontPage or MacroMedia’s DreamWeaver .  We would evaluate a number of these kits, and purchase one or more and/or develop our own, in order to allow several different “levels” for adding content (e.g., from pasting a jpeg image file onto a virtual wall, to remodeling a building).

Operationally, the Math/CS dept. would administer the system, including the two servers and the associated software.  We would also provide software development and support services to faculty and departments across campus who wish to incorporate virtual NMU into their coursework, student project work , graduate thesis work, or to hire student employees to add content to their portion the virtual NMU.

Possible courses that could incorporate virtual NMU development include:  

· various Computer Science programming courses, such as CS 201, and CS 222,

· as well as programming projects courses, such as CS 326,  CS 444, CS 446  (Computer Graphics), CS 490, and CS 495, and

· Art and Design courses in electronic imaging, as well as

· Geography courses in Geographic Information Systems.

Note that virtual NMU would not be an alternative to the web-based NMU content, but rather an extension of it.  All NMU web-based content could be integrated into the virtual NMU via hyperlinks within the virtual world.  Thus a sign hanging on the wall of a virtual department office could actually be a hyperlink to the dept. web site, bringing up that page in a separate browser window on the user’s desktop, or within a 3D virtual window in the virtual world.   What makes virtual NMU different from the current hyperlinked web-based NMU information, is the ability to “walk through” or “fly through” a virtual representation of campus itself, and to see NMU resources situated as they are in real-life.  Thus one could visit the virtual Chemistry Department office, look up courses being offred (from existing web content), find out that Chem 101 is held in West Science Lecture Hall C, and then jump straight to the 3D virtual model of Lecture Hall C, then wander around in the hall outside to see what the surrounding environment is like (e.g., nearest pop machine, bathroom, etc.).  One could try out class schedules to see how one could get from classroom to classroom, or dorm, cafeteria, lab, etc.

Goals

Departmental Goals:

The primary mission of the Department of Mathematics and Computer Science is to prepare our students for participation in professional careers in mathematics, mathematics education and computer science, while providing service and liberal studies courses for the broader university community.  The virtual NMU facility would help us teach our students the leading edge technology and capabilities for humans to interface with (and indeed immerse themselves in) the tremendous quantities of electronic information, rapidly growing and changing in real-time.  Furthermore, our students would gain critical insight and experience in bringing the best of new technology to a broader community, by providing and supporting various levels of growing the virtual NMU world to other departments and campus organizations.  This is a critical skill for our technically savvy graduates to learn.  In doing so, we also help fulfill our role of service to the broader community (providing a new programming environment for use in coursework outside of our department).  Finally, we as the computer science discipline within the department have a goal of enhancing the environment of technological innovation and excitement that students find when they come to NMU.

NMU Goals:

The virtual NMU project would address several of the technology goals in support of the university’s instructional mission:

1. This would help maximize the learning potential of the individual student because development environments are available at several different levels.  Thus CS majors can work in C++ while Art and Design Students can work in PhotoShop, for example.

3. Encourage active learning:  students learn by actually adding to an existing, university-wide project, and seeing their work directly affect an existing “product”.  They can use their contribution immediately, and offer it to others to try.  They will get immediate feedback!

4.   Reinforce the sense of community within the university:   departments and offices all across campus will contribute.  

5.  Promote scholarly exchange between NMU and external entities:  virtual NMU would be a pioneer in virtual campus (or virtual office) environments, and would be of great interest to several research communities, industries, and other campuses.

7. Prepare students to effectively interact with technological developments:  3D virtual worlds are predicted to be a major new interface that will help us cope with large amounts of multi-media data arriving in real-time.

In an effort to avoid duplication of effort, we have contacted Instructional Media Services, and found no similar efforts to virtual NMU anywhere at the real NMU!

Type of Equipment

New.

Location

The server PCs can be located in the Math/CS dept. server area, currently located in the Cluster Computing Lab (NSF 1011).  No additional space is required.

Schedule

The acquisition and installation of hardware and software could be done in one semester or less (e.g., Fall 2002).  The initial virtual campus, with two or three buildings and some outside venues (e.g., the Academic Mall) could be completed within the Winter 2003 semester, allowing other departments to start contributing the following year (2003-2004 academic year).  

Operating Costs

None, beyond power and cooling requirements of a normal office with a PC in it.  The development and deployment time and effort will come from faculty and students through course time, student projects, student thesis work, and volunteer time.

