The utility of the reference architecturehas been demonstrated in a wide variety of applications 
The flow of information in human computer interaction can be mapped 
The extensibility of the reference architectureis sufficient to be able to map the information flux 
The flow of information and its temporal spatialergo-dyno-morphic flux can be can be parsed into three fundamental prime state-spaces 
Directly experienced 
Biologically mediated 

Externally apparent 

Diagrammatic info – flow 

An ordering of theof the flow of information between the apparent principle subspaces can be represented in a way which is consistent with observations 
Information state-spaces and their subspaces are defined by the “state-space” specific / subspace specificmodalities of information flow 
Any state of information can be represented as a point in a complex hyper-dimensional state-space 

Expressional formulation 

Derivational symbology 

Notational examples 

Established existence proof of utility of concept and implementation 
Developed experimental systemsof instrumentation and software 

Designed operational method ofapplication assessment and iterative refinement for case specific interface systems 
What is meant by term… interactive 
A system which iteratively responds in a way which is influenced by both the current state of the system 
Needed to develop a tool to link emergent hardware to emergent software 
Software --- 
QSI-AVS- 

Link-modeler 
Glove talker 

The development of hardware and software systems based on principles derived from the reference architecture, 
Neat software, in its four 
generations: 

Neat Software 
Introduction -- incl. overall design philosophy 

Neat DOS -- first generation 

JOJO 

BEC 

NEAT 

Neat Java – transitional 
NPAC-JAVA- 
JOJO 

GUO 

Neat Win – transitional 
Really neat 

JOJO 

NeatTools -- fourth generation 
COM 
EJ 

Mouse 
representative ntl files and application areas 
and similarly one on hardware:
The Benefits of Publicity

After all of the technological success and potential of these 1990 and 1991 efforts, 1992 brought some new difficulties.Dr. Will, who headed the Neurological Research Group at Loma Linda, was appointed as Dean, and the research group disintegrated.Space became an issue, as well as personnel, but eventually some space was made available in a new building, the Outpatient Rehabilitation Center.Dave Warner, still a medical student, was in charge of the new area, which was called the Human Performance Institute. Here Dave and his new group tested a sound chair created in Finland, by a company called Next Wave.The chair helped in relaxing spastic muscle groups, by low-frequency sonic stimulation.Dave made a point of giving frequent lectures on this project, as well as on the work with BioMuse – at conferences, at universities, and at hospitals. The work was publicized on TV programs and in other media.In a process that was to be repeated frequently, the TV coverage attracted the attention of a highly talented individual, a programmer named Jo Johansen, who approached the group at a conference in 1994 and volunteered to workwithout pay on software for controlling the chair.Three engineers from Walla Walla University in Washington similarly responded to a talk by Dave Warner; the presentation moved them to work on altering a Radio Shack remote control car so it could be controlled by a disabled individual through the BioMuse system.Jo Johansen then altered the chair software so it would take in signals from BioMuse, and send commands through the parallel port of a computer to control the car.Disabled kids could have fun doing this, and rehabilitation patients could use the technology to exercise arm muscles in therapy sessions.Still, these useful capabilities depended on the expensive BioMuse as a middleman between the sensors on patients and the computer.And most individuals could not afford the machine. 

Housing Volunteers

Besides Jo Johansen and Salomo Maturnen, a host of other volunteers committed themselves to this project of developing state-of-the-art software and hardware to improve conditions of life for the disabled.At least 20 individuals joined the project in California, including a bright physicist named Markus Schmidt from Germany who read about the effort in a German article.Some volunteers had solid professional credentials.Others were young students in high school or college.Some had college degrees, but no career plans.They either read about the project, learned about it on TV, or encountered it at a conference or a talk; in some cases, their parents found about it and steered them to join.Until the summer of 1993, they could not be paid.Beginning that summer, Dave Warner began to rent a group house where the volunteers could live and work and interact.And slowly, as monies were available, he began to pay some salary and expenses.When Dave completed his medical degree in 1995, he accepted a Nason Postdoctoral Fellowship at Syracuse University, and many of the volunteers came with him. The tradition of the group house, where volunteers live rent free and work together, has continued in Syracuse.In both California and in Syracuse, the group houses were given the same name: Center for Really Neat Research.Both have operated as development and demonstration lab environments. They have applied the newest developments in technology to show the viability of new concepts to help the disabled.Typically, the new commercial technologies are too expensive for use with the disabled population.The lab, once having tested that a concept could work, then marshals its efforts to create a powerful inexpensive version.But the lab does not serve as a clinical facility or as a marketing facility.The group shows the viability of a new technology by testing it with some disabled patients.They then publicize the development at conferences or through talks; with grant funding, they have formed some partnerships with selected national facilities that use these technologies in clinical situations with large numbers of patients. 

