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	1.
	Project title:
	Dynamic Keyboard, Phases I and II.

	2.
	Project dates:
	
	Beginning Date
	Sept 2009
	
	Ending Date
	May 2010

	3.
	Project director:
	
	Name
	George Slack, Dino Laury

	
	
	
	Title
	Instructional Faculty 

	
	
	
	Departments
	1. College Of Engineering; Elect. Eng, Mech. Eng. 

2. NTID 

3. Imaging Art & Sciences, School of Design.

	
	
	
	Office address
	09-3189, 79 Lomb Memorial Drive

	
	
	
	Office phone
	475 5105

	
	Project personnel:
	Two student teams.  Six to ten members from NTID, COE and IA&S.  

	
	Course credit for NTID/ COE/ IA&S Multidisciplinary Senior Design.

	4.
	Description of project
	 See attached. Create a new keyboard to enable enhanced

	
	text communications.

	
	Describe the impact on deaf students
	Enable more accurate communications without 

	
	learning new communications processes.

	5.
	Project objectives:

	
	a.
	Enhance text communications. 

	
	
	.  

	
	b.
	Create a new and unique communication tool leveraging familiar PC/ cell phone keyboard. 

	
	
	

	
	c.
	Capture emphasis, cadence and rhyme typically associated with speech but missing in text.

	
	
	

	6.
	Budget:

	
	Prepare a tentative budget which will be funded by the grant.  Be as specific as possible.

	
	a.
	Consultant Fees

(describe services & total hours)
	b.
	Student Assistance

(specify assigned task & total hours)
	c.
	Human Subjects

	
	
	$0
	
	$0
	
	$0

	
	d.
	Equipment and Materials
	e.
	Miscellaneous (please specify)
	d.
	Other

	
	
	$910
	
	$0
	
	

	7.
	Please list other grants you are receiving that relate to this project
	None.

	
	


(please continue to additional sheets, if needed)



Dynamic Keyboard

Position: 
Text entry applications such as word processing, email and instant messaging are common communication tools.  For people who are deaf, these tools have helped communicate effectively with others who cannot sign.  Though this project may help everyone, this may have a greater impact on individuals who are deaf.  

During the act of speaking and signing, the integration of thought and emotion occurs simultaneously and seamlessly with little overt thought.  In contrast, text entry differentiates or separates thought and associated emotion.  The keyboard only captures key strokes and thus loses emotional expression, even though the act of typing may carry emotion with it.  The goal of this project is to take these learned skills of speaking and signing and enable us to enrich the value of text entry.
The Need: Expression via a keyboard 
It is clear that keyboards associated with PCs, Cell Phones, PDA’s and other communication devices do not capture emphasis, cadence and rhyme associated with voice inflections or expressions.  The standard QWERTY keyboard is familiar to all of us, and all keyboard devices have the common binary striking characteristic mentioned above.  By adding an analog sensing scheme to each key, not only would the key capture text as it does today, but it also will capture other attributes that may enable the rebuilding or integration of emotion into this text.  See Appendix B Leveraging Musical Instrument Technologies for further discussion.
Phase I Project: Dynamic Key 
Fall (2009-1) and Winter (2009-2)

The goal is to have at least one NTID engineering student on this team to shape and apply technologies.  This team will interview and share ideas and suggestions with interpreters, captionists and other resources available at NTID.  
This team with develop a key sensing scheme that detects and measures emphasis, cadence and rhyme.  The team is free to consider physical parameters and precision such as force and time characteristics as the individual key is pressed.  
This project can be completed without an end user application but this may certainly help motivate a team and add potential features.  
The following is proposed team tasks.

· 2 Mechanical Engineers:  The key should have sufficient tackle feedback to differentiate user parameters.  Design three Key configuration that would be appropriate for a QWERTY, PDA and Cell Phone. 
· 2 Electrical Engineers:  The electrical characteristics should have sufficient electrical characteristics to allow the capture of touch parameters.  Evaluate Key electrical interface schemes.  Evaluate PC or controller interfaces such as MIDI, USB, RS232 and/ or other interface standards and offer recommendations.   Explore electrical characteristics that would enable a matrix of keys.  
Phase II Project: Dynamic Keyboard 

Winter (2009-2) and Spring (2009-3)

The goal is to have at least one NTID engineering student on this team to shape and apply technologies.  This team will interview and share ideas and suggestions with interpreters, captionists and other resources available at NTID.  

From the Phase I Dynamic Key team, apply to a PC and/ or PDA keyboard form factor and, define a keyboard including mounting, enclosure, keyboard electronics, and PC interface(s) electronics. The keyboard output will be encoded or encapsulated in a manner that will eventually allow software applications to interpret key press data.  Define encapsulation data format.

· 1 Industrial Designer: Create concept models for keyboard applications.

· 1 Computer Engineer:  Work the EEs to define controller interface.  Define PC/ PDA interface.  Capture timing parameters that may define cadence from key strike to key strike.  Define data integration in a manner that will allow future applications to interpret keyboard data (i.e. enable Phase III Project).  

· 2 Mechanical Engineers:  Apply key to keyboard configuration.  Design three sizes that would be appropriate for a QWERTY, PDA and Cell Phone. 

· 3 Electrical Engineers:  Integrate individual Keys to form a keyboard.  Based on analysis from Phase I Team, apply PC or controller interfaces to capture data.  Then apply a standard interface such as MIDI, USB, RS232, combination of these interfaces and/ or other interface standards.  

Bill of Materials for Phase I Project and Phase II Project only: * 
	Cost
	Description

	$50
	Analysis: MIDI  keyboard – used (Creative Labs Prodikeys, as an example)

	$0
	Analysis: Keys (from existing keyboard)

	$ 0
	Analysis: Enclosure (an existing keyboard device or PDA)

	$ 50
	Keypad sub-housing fabrication  

	$200
	Analog Sensors: $7 per sensor, 30 keys ; $14 per sensor, 15 keys

	$200
	Customer Circuit Board

	$70
	Prototype electronic circuit board(s) 

	$50
	prototype project electronic components (i.e. ADC, communication, processing) 

	$40
	finished project electronic components (i.e. ADC, communication, processing)

	$50
	Connectors and harnessing, PC interface

	$200
	misc costs for devices

	$910
	Approximate Estimate of hardware


* = Phase III is described in Appendix A.

Appendix A.  Phase III Keyboard Application Project(s)  (NOT in Dodge Fund)
Fall (2010-1) and Spring 2010-3 

Future Funding Considerations:

· The following Phase III Project description is NOT included in this Dodge Fund.  The primary focus will be on software applications, as well as, any refinement of mechanical and electrical design.  The software portion is simply student development and no cost is incurred in Senior Design.  

· As with most follow-on projects, there are continuation re-design costs.  Though the costs will not be known until completion of Phase I and Phase II.  The major costs could potentially be driven by a new circuit board fabrication ($150), components ($50) and enclosure considerations ($100).

Project Description:

Once Phase I and Phase II projects are completed and functioning, the exploration and interpretation of this data could be studied for potential follow-on applications and projects. The users of a dynamic keyboard could be deaf, hard of hearing and hearing.  

Example of Potential Application:

Given the premise that text does not capture voice inflections and emotions, if a device could apply visual differentiations (i.e. multiple fonts, font size, text spacing and color) to mono-font text, then voice infections and emotions could be captured simultaneously with keyboarding.  

Additionally, a time-domain attributes could be added. First, second and even third derivatives of text entry may be useful in defining the cadence (change in speed and change in acceleration) variations.  If there is a relationship between typing rate differentiation and an emotional level then this could be captured.  This relationship needs to be explored outside the bounds of the Phase I and II projects.  
Color is typically ignored but could be used if further levels of “analog” granularity are needed, or it could be substituted for font type.

Perhaps visually growing and shrinking the text font may be more appropriate implementation.  For example:  “…. skies without warning turned dark”…. 
The following is a simple translation example based on key force only:

	Keyboard Force Level
	Relative Force
	Text effect

	1
	Barely touching
	10 pt Brush Script MT

	2
	less
	12 pt Brush Script MT

	3
	Slightly less
	10 pt Times New Roman

	4
	Normal Force
	12 pt Times New Roman 

	5
	Slightly more
	14 pt Times New Roman

	6
	Much more
	12 pt Arial Black bold

	7
	Total saturating the keys.
	14 pt Arial Black bold 


Appendix B Leveraging Musical Instrument Technologies 
Piano or percussion instrument performers express their interpretation of music through their sense of touch.  Coupling this sense of touch with electronics that synthesizes or generates the instrument’s sound, a performer’s strike of the piano key or drum (i.e. sense of touch) reproduces the composer’s sound track. 

http://www.youtube.com/watch?v=4kTDHy_0GyY
http://www.expertvillage.com/video/36691_electronic-drums-equipment.htm
Sheet music (http://en.wikipedia.org/wiki/Sheet_music) describes a sound track for a performer to read and reproduce. As an example, a passage played with a gradual increase in volume or intensity (crescendo) is accurately expressed through their sense of touch and force duration.    As musical composers creates sound tracks, they document them with the “language” of sheet music.  The relative force and duration of each musical note or bar is documented via sheet music.  http://en.wikipedia.org/wiki/Dynamics_(music).  

The dynamic range of piano key force(s) and drummer’s drum sticks can be thought of as a linear or analog range of differentiated forces via the sense of touch on the instrument.     

Electronic drums and pianos capture and reproduce this “analog” range and in comparison consumer electronic devices such as PC’s, PDA’s and cell phone text messaging simply captures “binary” key force.  
For hearing individuals, sound bites (or sound signatures) form words and are complemented with various voice inflections that integrates with these sound bites.   A similar notion is applied to signing.  The result is a complete communication expression.  Text messaging and emails simply captures text but users attempt to add expression or context.  As examples, LOL (laughing out load) or graphics made from text symbols-  
 : ^)     (  , as an expression work around.  

Since PC keyboards capture and retain monolithic text, an author compliments this monolithic text with descriptive context settings.  This context could be thought of crescendo and decrescendo in music, as an example.  Good authors allow us to apply our own emotional context to create a mental picture, as we read.  Different from an author, a music composer can perform and add emphasis directly.  That is, without add steps to describe the meaning of sound.  In the end, both authors and composers create “images” using their writing abilities.  Authors use words to create this “image” so our minds can quickly recompile both the monolithic text and associated context and re-create an image back to the original spoken voice for our minds.  This process requires our own imaginations and the author’s creative expression to recompile accurately.  No doubt our recompiling process is less than perfect.  Given a translational method such as musical symbols, what if we could integrate these “spoken symbols or images” with the monolithic text?  Would this be a more efficient and effective translation?  Would this be helpful to the deaf who read text and sense emotion but may not automatically “recompile” back to voice inflections and timing? 



Return to:  Mary Jane Schwan, �NTID Academic Affairs, LBJ-2850









