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1b. Please, outline the contribution of each inventor.

Geoffrey C. Fox and Marek Podgorny: Created initial idea of the Interactive Journey. Provided technical and scientific guidance for the project and vision and ideas for continuing development. Provided intellectual lead of the design and implementation process. Managed all phases of the project, including identification, hiring, and organization of the human resources, task assignment, task coordination, progress control and enforcement. Provided research quality assurance and guidance in the process of the product functional evaluation and usability analysis

Remigiusz Trzaska: Significantly contributed to the project design. Provided leadership to the project implementation.  Designed and implemented mathematical methods for data compression and rendering methods in the project. Created a number of the project application modules. 

Pawel Roman: Designed and implemented key software components of the system, with special focus on communication and database interface. Created significant portions of the core project software.

Tomasz Major: Designed and implemented key software components of the system, with focus on wavelet data compression technology..

Deepak Ramanathan: Created GIS database backend used in the system.

Krzysztof Walczak: Provided major contribution and leadership of the initial system design and implementation process.

Numerical estimate of contributions: 

Geoffrey Fox and Marek Podgorny: 10% each, Remigiusz Trzaska and Pawel Roman: 25% each,  Tomasz Major 10%, Deepak Ramanathan 10%, Krzysztof Walczak: 10%

2. Technology Title:

TreasureTrove Collaborative Web based Geographical Information System with integrated visualization and database access.

3.  Description of Technology

The Collaborative GIS system designed and implemented in NPAC allows realistic visualization of the terrain data for large geographical areas. The system uses Silicon Graphics "Open Inventor" model as the underlying technology. Current implementation covers entire New York State. Visualization is implemented in the client-server model using Web technology. The data stored on an http server can be displayed and manipulated over the network by an arbitrary number of users.  The terrain data is rendered in 3D, allowing the user to travel in a virtual representation of real world. The terrain is rendered using actual Digital Elevation Model data and satellite data. Superposing various multispectral satellite data it is possible to create and display multiple representations of the terrain illustrating different terrain aspects (e.g., vegetation, geological features, urbanization, etc.). Other information overlays include actual maps and weather data. The entire rendering process is supported by a web browser similar to VRML browsers but supporting certain features that will not be available in standard Web tools for few more years (like data compression and multiple data overlays).

The system enables direct access from the 3D terrain display to a rich database that contains a fusion of the census, Internet, and business data. Just clicking a point on the 3D displayed one can retrieve a brief information about each locality. More sophisticated database tools are invoked concurrently to provide access to practically complete census and business information for the surveyed area.

The system has been integrated with TANGO (TANGO technology is subject to a separate disclosure) to provide a complete 3D collaborative environment. In this mode, users at remote computers can use NPAC GIS viewer to jointly survey GIS information. 
4.  What are immediate and/or further applications of the invention

The can be applied in fields of command and control, distance learning, education, and scientific collaboration. Modified system can be used in medicine and engineering for collaborative visualization of 3D medical and engineering imagery.
5.  Why is the invention or creation better - more advantageous - than present technology? What problems does it solve?

Current web technology does not support 3D visualization of terrain due to the complexity involved in this process. Further, only very advanced 3D visualization systems support collaborative work in 3D. The new technology brings these advanced capabilities to the Web.

6.  Is work on the invention or creation continuing? Are there limitations to be overcome or other tasks to be done prior to practical application? Are there any test data? Have products, apparatus or composition, etc., actually been made and tested?

The work continues on the database backend. The system has been  actually built and tested on Silicon Graphics platforms. Practical application on a broad scale requires port of the system to the PC environment. Such a port is feasible today but requires cooperation with 3D software vendors.

7.  What further research and development is necessary or desirable before showing the invention or creation to a potential industrial licensee?

The prototype can be demonstrated to potential licensees.
8a. Names and addresses (if known) of potential manufacturers

Unknown.

8b. Manufacturers presently making comparable equipment (if known)

None, to our knowledge.  Collaborative 3D systems are being designed in many academic institutions, including Frauenhofer Institute for Computer Graphics  in Providence. Commercial market leader for collaborative high-end 3D systems is MuSE Technologies, Inc., Albuquerque, NM, (505) 843-6873.

9.  Has the invention or creation been disclosed to industry representatives? If yes, please, provide details, including names of companies and their representatives. 

No.
10.  Has the invention been disclosed in an abstract, paper, talk, news story, or a thesis?

Only internal write-ups and demonstrations to the funding agency.

11.  Is a publication or other disclosure planned in the next four months?

Yes.

Type of disclosure:   




Disclosure date: 

System demonstration 





Washington, DC, August 20-22, '97
12.  Has there been any public use or sale of products embodying the invention? Describe giving dates:

No.

13.  Are you aware of related developments by others? If yes, please give citations. Copies of any relevant patents or publications would be appreciated

We are not aware about web-based  collaborative terrain viewers. 

14.  If the research that led to the invention was sponsored, please, complete the items below and attach a copy of the contract or agreement.


Sponsor Name: Rome Laboratory


Contract/grant number:  C-5-2293

