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abstract:

The Wearable Voice Activated Computer (WEVAC) project was initiated and brought off the ground in the summer of ’00. The wearable computer is an integration of technology and innovations marketed toward today’s average consumer. In order to provide a heads-up and hands free work environment with the interaction of a computer, the WEVAC project brings a new dimension of portability and use for computers in terms of collaborating with colleagues, reviewing vital documents for a specific job, and dictating necessary protocols to the computer all while simultaneously keeping hands and primary focus on the task at hand. This year’s assignment consisted of taking the prototype established during last year’s project, and upgrade, update components of the wearable computer in order to make a more efficient and feasible design for the project. 

My research for the WEVAC project consisted of analyzing the different mini-notebook PC computers available and comparing their overall performance to the computer the WEVAC project centers on, the Sony VAIO. Next phase of my research involved looking at complete wearable systems already marketed to various corporations. After the determination of the other mini-notebooks were of no real significant advances compared to the Sony Vaios already in use, and the complete wearable systems could be considered as a different route to take, the WEVAC project still uses the Sony Vaio. After this conclusion, I began researching specific components of the wearable computer we are currently using, and ensure such components are not outdated by materials available on the market.
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One field of research comprised of the voice recognition software. The voice recognition software currently used on WEVAC consists of too many errors and too broad for the intended use of the WEVAC. I am working with a C++ based Speech Development Kit offered by Philips in an effort to limit and localize the vocabulary of the speech software for the use of NASA applications in environments such as the clean room. 

Next, I am researching video fiber optic scopes due to its small camera diameter and video resolution. The video fiber optics provides a tool for viewing streaming video while having a camera that is small and not as cumbersome to carry around in the work environment. However, through the research of the video fiber optics more research needed to be done because the use of the video fiber optics requires a converter for the computer, which is not available due to the fact their intended use is in the medical and industrial fields and not for the use of direct connection to a common PC.


After the research, I along with my fellow interns working on the same project are testing the components in order to ensure the best product is in use on the WEVAC. Also we have done field-testing to the public during the annual Tech Showcase and have taken their ideas and are exploring comments and suggestions made during the showcase.

overview:


The Wearable Voice Activated Computer (WEVAC) project major purpose is to provide a heads up and hands free work environment in order to keep ones hands unoccupied with nonessential items, keep ones attention and focus on the task at hand, and have direct access to key documentation stored on a computer. The WEVAC consists of five main divisions, the 
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processing unit, collaborative software, speech software, portable and battery sufficient components, and wireless peripherals. The processing unit provides the operating system for the computing of information, applications, and software. The possibilities explored for the NASA prototype of the WEVAC project derivates from wearable computer units sold currently by industries such as Xybernaut® to mainly corporations, and the second form of prototype originates from mini-notebooks promoted to today’s everyday consumer. In order to interact between one wearable computer to another a collaborative software networks however many terminals require connection to each other. The speech software enables the user of the WEVAC to keep ones hands free from typing and major mouse movement by dictating commands and having the computer react accordingly to carry out the requested command. Along with working with the software for the WEVAC, a design that is user friendly and acceptable needs to be developed. As a result, the components needed for the WEVAC must be portable in the sense that they do not require a wall adapter in order to operate, as well the peripherals such as mice, keyboards, and monitors that can operate independent of an adapter, still require cables or an open computer in order to operate. Thus with the reduction of the amount of wires and keeping the design and operation as simple as possible reduces the cumbersomeness of wires.

areas of research:

Complete Wearable Computer Systems:

The growth of the wearable computer market is directly expanding year by year with the growth and advances in technology. What began as a small concept with limited uses has grown 
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into a growing industry, which major technology industries are trying to get a piece of the action. Today’s uses for already complete wearable computer systems are found mainly in the industrial and corporate settings. But as times and people progress, so does the focus of technology. Many may have seen the advertisements for wearable computers with the commercial of a guy sitting on a bench amid birds and screaming at the top of his longs trying to day trade. Such venues are future markets for the wearable computer. The technology in that commercial was produced mainly in part by the Xybernaut® Corporation and their Mobile Assistant Five (MA V).  
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Xybernaut® leads the wearable computer market with their innovative and always industry leading technology such as the MA IV and MA V. The MA IV comes equipped with a 4.3 GB Hard Drive, 160 MB RAM, 233 MHz Pentium MMX processor, and up to a 1024 x 768 output display. However the feature that separates this unit from the competition is the hot swappable battery and port. This feature allows the computer to remain running without having to shut it down while trying to replace the battery. With the size of the MA IV some of the software and drivers are installed via PCMCIA cards, and like the battery, instead of shutting down the computer to take out one card and load another, the hot swapping feature allows the computer to remain active without any loss of information. 
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Another wearable complete system is the Australian underwater wearable computer, the WetPC.  This complete system 
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is used in underwater explorations and searches. It provides technical, scientific information like text, maps, diagrams, digital photos, and graphic animations of detailed engineering procedures. Although it relieves the problem of having too many added materials such as maps, it isn’t advantageous for the other needs. The Mobile User Interface  (MUI) is primarily used with a chest-mounted keyboard with no added room for added peripherals, and it contains no operating systems.
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The ViA II is the world’s smallest flexible, fully functional wearable computer. It is a full function PC accessorized with a battery, display, and other peripheral devices. As well it provides independent or simultaneous display or voice interfaces. Yet its capacity to sustain and accommodate all the components in comparison to other wearable computers is nothing above average. It is desired merely for its small size.
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Another leading wearable computer company is Interactive Solutions with their Mentis system. The Mentis contains a Pentium 166MHz MMX processor. The space and compatibility with the wearable components such as the headpiece, eyepiece, camera, and mouse is desirable, but it’s processor speed doesn’t allow for a proper interaction with voice software and collaboration via the internet. As well it’s size is too cumbersome for a wearable unit.
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Mini-Notebook Computers:
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Another platform for WEVAC are the every growing smaller yet powerful mini-notebooks. Major manufacturers in this market are Sony, Sharp, Samsung, and Toshiba. With the procurement of the Sony VAIO [image: image7.jpg]


Picturebook from last year’s research with WEVAC, trying to see what else was out there and possibly better than the prototype contained on the Sony VAIO Picturebook became part of my research. All the models excluding the Sony all had features that set them apart from the Sony VAIO Picturebook. The Sharp Actius had an onboard CD-ROM and a Port Replicator. The Toshiba Protégé has a faster processor, and better graphics card. The Samsung SENS 760 comes with bluetooth technology a new technology in speeding up wireless technology, and provides a detachable CCD Camera. Yet with all three of these computers, their size outweighed their extra components because each of these added features in one form or another will eventually be integrated into the Picturebook, or already associated with the Picturebook yet in a different fashion such as the CD-ROM that comes external with the Picturebook, the Picturebook has a Motion Eye™ attached to the computer, along with a port to connect an external camera, and the wireless connection is already stable at up to 11Mbits per second. Thus the Sony VAIO again became this year’s prototype for the wearable computer.

Voice Recognition  Software:

As previously mentioned the use of speech software is vital in the roll of wearable computing in general. The voice recognition software comes in many forms, but not all are 
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beneficial to the WEVAC project. There are the standard voice recognition software packages sold in the regular consumer market to both homes and offices, the embedded speech software found in phones, cars, and voice services, and there are the speech software development kits just to name some of the different voice categories.

The standard voice recognition software available to average consumers provides a service that enables a user to dictate commands in one form or another to the computer, the computer tries to match up the user’s voice command with a preset list of commands the software can perform, and carries out the task the voice command best matched up to. The dilemma with this type of software lies in the fact that the consistency level needs a lot of improvement. On average it takes about thirty minutes to train a voice software to a certain user’s voice, but there’s more work to be done after the computer is trained to the user’s voice. The user and computer need to interact frequently at first in order for the computer to understand the way the user pronounces, annunciates, and dictates ones words, and this process runs for about a week with a consistent use of the software. Both the IBM ViaVoice Millennium Edition Version 7.0 and the Wizzard IVA 3.0 are examples of such consumed software. The Wizzard IVA 3.0 differs from IBM’s voice software in the fact that it has a voice assistant that the user talks to in order to perform the task. However like Microsoft Office’s Help icon, the Voice Assistant gets in the way at times, and like other voice software it’s recognition rate wavers but improves as time and usage progress. 
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The embedded speech software platform is used in environments such as allowing a user’s voice to command different actions to normally unresponsive objects. The embedded software is used in telephones, cars, radios, etc. The Philips VoCon speech software is an example of the embedded software. The embedded software is not the proper software for the use of concentrated vocabulary and voice dictation.

Yet the most ideal voice recognition software lies in the speech software development kits (SDK). The SDK allows a user to use a programming language to program speech commands for the computer to recognize. With the use of the SDK, it will cut back on the computer’s stumbling over words that sound alike, and only responding to a limited amount of vocabulary ensuring a better usage and dependability from the software. This is the future for voice recognition with WEVAC.
Fiberscope & Bandwidth:


A problem that carried over from the original WEVAC prototype was finding a camera that would transmit a high quality picture, portable, small in size, and can also be used to see what is at eye level with of the user using the WEVAC. Through research, one possible solution to this predicament lies in an industrial fiber optical scope. The fiber optical scope has been used in areas of medicine for making precise incisions and observations of patients, and it is used in the industrial field. In the industrial field it is used for making 

page 10
observations and capture of video inside spaces that are too cramped and compact for a human to view and observe. The fiber optic scope consists of mini fibers running through a tube and each fiber captures the image from one end and sends a crisp picture image via the fibers to the receiver, giving the end user a clear and concise image of what is supposed to be looked at. The fiber optic scopes come in sizes of 8mm, 6mm, and 4mm diameters. This is ideal for intended purposes of having a mobile camera that can perch on the side of a person’s face while capturing direct images that the person themselves is viewing. However a few problems arrive with the intended use of the fiber optic scope.


The fiber optic scope up until now has been used with intended usage with the medicinal and industrial fields. As well as being equipped to work with processors and machines fabricated to be used along with the fiber optic scope and vice versa. Thus the use of a fiber optic scope has not been envisioned to be used with a common laptop or ordinary PC at that matter. The accessories needed to run the fiber optic scope properly, are big, bulky, and cumbersome to carry around. The fiber optic scope contains a light source, a display, and its own processor in order to capture live video feeds. Yet the fiber optic scope is designed to work mainly with such equipment. The other problem lies in the output type of the fiber optic scope. The scope contains an S-Video and RCA output plug in order to output its video. The Picturebook does not contain an adapter nor port to directly plug into the computer. Thus an adapter needed to be used to plug in a fiber optic scope. As of now the only technology enabling the adaptation of RCA and S-Video are the PCMCIA ports and the USB port. The PCMCIA slot is unavailable with WEVAC because as of now the wireless network connection is being run through the only PCMCIA port 
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on the Picturebook. The other option is the USB port, but there are more problems associated with the USB port. The USB port has a low bandwidth when it comes to using high bandwidth peripherals such as networking and video capturing and transmission. Thus the future of finding adapters once they become available lies in Firewire which is a port that allows for higher transmission of bits over its line compared to its slower counterpart, USB.

future endeavors:


There are many future endeavors for the WEVAC project. In the clean room which is a possible area of use for WEVAC, the integration of the eyepiece and camera with safety glasses compared to the use of our current prototype which uses common eye glasses. There needs to be more research for a mouse or other type of peripheral that allows a user to operate various components on the computer that the voice recognition software may not be able to handle, or would be more efficient for a peripheral to do. As of now there is the Track IR ® by Natural Point who have an infrared mouse being operated by a special sensing mouse. More practice in adapting this software with the WEVAC needs to be explored. 


In terms of actual voice recognition and the components supporting it to allow it operate more efficient, explore noise cancellation software that comes included with a headpieces. As well as trying to find a headpiece that may be more feasible and adaptive to the WEVAC and the user. With the actual voice recognition software, there needs to be a development of a more concentrated and focused vocabulary developed by an SDK.

Depending on how much advancement will come in between now and the restart of the WEVAC project with the Sony VAIO Picturebook and mini-notebooks in general there are some components to look into. Trying to find a mini-notebook with 2 PCMCIA slots in order to reduce 
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the amount of USB peripherals used for the computer. Finding batteries not only for the computer, but all components that require batteries, which have a higher life and less battery drain. But in all this research, keep in mind the size and compactness of the current WEVAC prototype.

supporting links:

· WEVAC Homepage

· http://www.wff.nasa.gov/~WEVAC
· Xybernaut

· http://www.xybernaut.com
· Interactive Solutions

· http://www.teltronics.com/is/
· ViA

· http://www.pensystems.com/specs.htm
· WetPC

· http://www.aims.gov.au/pages/wetpc/wetpc.html
· Sony VAIO

· http://www.sonystyle.com/vaio/picturebook/specs.htm
· Sharp Actius

· http://www.sharp-usa.com/products/TypeLanding/0,1056,30,00.html
· Toshiba

· http://www.csd.toshiba.com/cgi-bin/tais/pd/pd_home.jsp
· Samsung SENS 760

· http://samsungelectronics.com/notebook/sens_760.html
