Problem

You know, it may be that the information age has changed into the communications age.  The volume and diversity of the information we’ve created requires that we create better ways to communicate all of it.  Otherwise, it’s as though we didn’t usefully have it in the first place.  Why have it?  Its like having a huge bank account, but no way to get money out of it.  It is now a question of communications technology, and of human-information interface technologies in particular.  Grok-It science seeks to formulate and address this problem by breaking it up into two parts:  interaction with vast information resources for time & mission critical purposes is hindered by  

1) A neglect of the multiple sensory systems of the human body &

2) Perceptually inferior preparations of information for those senses which are used.  

Sensory Neglect

The visual sense has been given top priority in the area of human-information interaction.  All our data is made available through the eyes, with few exceptions.  There are at least two other primary senses which are completely cut out of the interaction with information—the ear and the skin which has seldom, if ever been exploited as a medium of information acquisition.  Of course the blind have benefitted greatly from it.  There is to say the least a serious bias towards the visual.   

Perceptual Inadequacy

Even the way information has been prepared for the visual sense is inferior, as it has been rendered as text, numeric characters, and crude graphics.  In our research, the medical expert is always dealing either with printed textual material, or else with the somewhat opaque visual forms of data produced by medical instruments like the EEG, EKG, and such others.  Text, numbers, symbols, squiggly lines, and graphs have perceptual qualities which are inadequate to the time and content requirements of crisis response experts (eg. doctors, emergency medical personnel, etc.).  The information as typcially represented is perceptually defficient given the capacity of our brain to capture and process information from our senses.    

Now, we are not saying that vision or text are bad ways of accessing information.  Rather, we are making a conceptual point that while these work well for some needs, the critical nature of some information requirements is compromised by them.  Namely, when great quantities and diversities of information must be accessed, represented in all their richness, and then used in a time and context sensitive manner.  Grok-It science offers conceptual solutions for this need.  It does not give the richness and depth today’s rendering technologies make possible.  Grok-It science is a conceptual response to this problem.     

Grok-It science addresses the human-information interface; in some contexts of need, there are better ways to prepare data for entry into the eyes than text, and likewise with the ears, and now also the skin which has seldom, if ever been exploited as a medium of information acquisition. 

Our problem then becomes one of connecting, or interfacing, humans with information in ways that actually produce power and benefit from information assets.  Grok-It science is a conceptual approach to solving this problem.    

What are the possibilities for addressing these problems of  volume and perceptual richness from out of that volume???     

The richness of information in the volumes we are talking about is simply not perceptually available to the human user in an optimal/superior manner for two reasons:

1. It is not spread across/over the full sensitivity of the visual, auditory and tactile senses, and 

2. It is not represented/prepared in a way which takes full advantage of the unique and powerful data extraction features of each of these sensory physiologic pathways.  There are better ways to prepare data for entry into the eyes than text, and likewise with the ears, and now also the skin which has seldom, if ever been exploited as a medium of information acquisition.

What are the possibilities for addressing these problems of  volume and perceptual richness from out of that volume???     

In considering this problem, we have moved towards the solution of preparing data and rendering data in ways that take advantage of multiple sense organs, but which also take advantage of the physiologically unique ways in which each different sense takes in and processes particular data.  In complex langauge, our goal has been to establish a neurophysiological basis for how our senses percieve stimuli/data, and with this basis in place to rethink how information could be prepared in different ways so as to be more richly and quickly “grabbed” by the senses and presented to cognition.  “Physio-informatics” is the name of this practice: preparing information for assimilation based on the physiology of the senses.  In simple terms we could call it ‘better connecting information to the brain via the senses.’  

There is information, then there are the senses and then there is the brain.  Simply speaking, the senses are the doors through which external information comes into the mind.  However, each sense is obviously different.  Therefore it is different in how it gathers information from the world.  We will be focusing on visaul, aural, tactile sensation. 

1. Eye

2. Ear

3. Skin

In order for one thing, information, to interact with another thing, the brain there needs to be a way of translating one into the language of the other. Information needs to be put into a form which the brain can “grab” onto and then use.  The senses are the recievers and shapers of information on its way to the mind.  

Senses 

Find how the senses most efficiently “grab” data from the outside world for delivery to the brain and then consciousness, and begin to build your rendering systems on those neurophysiological priniciples.  In short, we are trying to make information systems behave more and more like biological systems. Research in human sensory physiology, specifically sensory transduction mechanisms, shows us that there are designs in our nervous systems optimized for feature extraction of spatially rendered data, temporally rendered data, and textures. Models of information processing based on the capacity of these neurophysiological structures to process information will help our efforts to enhance perception of complex relationships by integrating visual, binaural, and tactile modalities.Interactive interface technologies will eventually directly sense bio-electric signals (from eye, muscle and brain activity) as commands and then render information in ways that take advantage of psycho-physiologic signal processing of the human nervous system (perceptual psychophysics). This concept of human-information interfacing will optimize the technology to the physiology -- a biologically responsive interactive interface. 

Processing

Grok_It processing is aimed at taking a mass of data and after perceptually optimizing it to the three senses, then rendering it over them.  

Thus the intent of this effort is to establish a general conceptual framework (a reference architecture)

which can be used as a guiding heuristic tool when confronted with the challenge of designing and developing interactive

interface systems for human computer interaction. Specifically one which extends perceptual dimensionality and facilitates enhanced expressivity.    

