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And Watched the Words Appear
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Every day, there are changes in the world of technology.  The advances are faster than anyone can follow as cell phones, video game products, smart phones and computers march on with the new and exciting features.  Assistive technology is no less complicated and changing.  Catalogs and websites show the latest and greatest in software and hardware products.  Wheelchairs, computer software, and environmental controls are a few of the technologies evolving on a daily basis.  One technology of particular interest to many computer users whether disabled or not is voice recognition, which is the art of speaking to a computer for operational purposes.

In the days when people used typewriters, typists dreamed of creating an automatic typewriter that would type anything on verbal command. For more than 35 years, engineers and speech specialists have been working to make that dream a reality in the form of a computer that recognizes speech. The dream and the fantasy communication system from Star Trek has been achieved today, automatic speech recognition is used in toys and games, instruments and computers, data collection, and dictation.

History:

The largest strides in the development of voice recognition technology have occurred in the past two decades where this technology began with Alexander Graham Bell's inventions in the 1870s. By discovering how to convert air pressure waves (sound) into electrical impulses, he began the process of uncovering the scientific and mathematical basis of understanding speech.

In the 1950s, Bell Laboratories developed the first effective speech recognizer for numbers. In the 1970s, the ARPA (Advanced Research Project Agency) created the Speech Understanding Research project which developed the technology further - in particular by recognizing that the objective of automatic speech recognition is the understanding of speech not merely the recognition of words.

By the 1980s, two distinct types of commercial products were available. The first offered speaker-independent recognition of small vocabularies. It was most useful for telephone transaction processing. The second, offered by a Kurzweil Applied Intelligence, Dragon Systems, and IBM, focused on the development of large-vocabulary voice recognition systems so that text documents could be created by voice dictation.

Over the past two decades, voice recognition technology has developed to the point of real-time, continuous speech systems that augment command, security, and content creation tasks with exceptionally high accuracy.

Definitions:

To understand voice recognition, there are several terms one needs to be able to understand to truly comprehend the concept.  These include:

· Voice-Recognition: A large vocabulary system where both commands and text entry are possible through speaking into a microphone connected to a sound card or USB port as an entry point to a computer.  The terms speech recognition and voice recognition can be used interchangeably.
· Voice Activated: A small vocabulary of less than 50 commands that can be given to a variety of devices such as computers and environmental controls.  It is normally used to control products such as turning the product on and off rather than to complete a function like typing a letter.

· Independent Speech: This kind of voice control is not dependent upon one user but allows any person to approach a system and start using it right out of the box with no training.

· Dependent Speech: Dependent speech is more reliable than independent speech because a user trains their voice patterns into the program prior to starting to use the device.  

· Discrete Speech Recognition:  This type of voice recognition requires the user to briefly pause between each word.  

· Continuous Voice Recognition:  This type of voice recognition enables the user to speak in full sentences to enter text.  

Potential Users: It is imperative that the user has a consistent and clear speech to use a program with any progress.  Speech impaired users, English as a second language, and aphasic individuals will find it more frustrating than beneficial.  It expects the operator to speak like a newscaster.  The user needs to enunciate words, speak at a standard rate, and speak at a moderate volume. Other important skills are good problem solving abilities and potential to memorize numerous commands and procedures.  In the disability community, some potential operators may have: ALS, cerebral palsy, spinal cord injury, muscular dystrophy, fibromyalgia, repetitive stress injuries, and learning disabilities.  

Computer Requirements:  The two most important items to have are memory and speed.  Memory or RAM (random access memory) is a place in the computer where the operating system, application programs, and data in current use are kept so that they can be quickly reached by the computer's processor.  It is recommended to have as much RAM as possible measured in gigabytes.  Courage Center recommends 2 GB of RAM if possible.  The package recommendations are less but it will disc cache when there is not enough RAM, which means it uses a slower hard drive for memory allocation.  The speed relates to the microprocessor and is measured in gigahertz.  The microprocessor is an integrated chip responsible for the mechanical working of a computer.  Common microprocessors are Intel and AMD.  Gigahertz stands for a billion cycles or operations completed by the computer.  The more gigahertz you have the better and Courage Center recommends 2.5 at a minimum.  

Proper Usage:  Voice recognition has a long history and has become user friendly; however, it is not perfect for all applications.  It is best suited for text-based software such as Microsoft Word, Word Perfect, Outlook Express, Microsoft Outlook, Mac: Mail or Open Office.  Another application, which works well with Dragon NaturallySpeaking is Internet Explorer.  Other programs can be used but are more cumbersome and work arounds needs to be developed.  In other words, the user has to muddle their way through the process by giving extensive commands or keystrokes in order to accomplish the task such as summing a column of numbers, creating a chart, or imputing formulas in a spread sheet.  

Product Comparison:  There are many different programs to choose from for Voice Recognition.  Each has their unique ability and quirks so it is important to understand the software prior to purchasing a program.  This section lists a variety of Voice Recognition programs with the most popular products listed first.  This list is a sampling of products available on the market.
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Dragon NaturallySpeaking Preferred:  This version of voice recognition is universally regarded in product reviews as the best voice recognition system available.  Advertisement indicates a possible accuracy of 99.9 percent but reality of accuracy is around 95 percent and depends on the speech of the user.  This program integrates easily with Microsoft Word, Excel, IE and Outlook Express.   The Preferred version has a transcribe feature allowing an individual to use an MP3 player or PDA to record speech and convert to text when downloaded onto a PC.  The accuracy is lower than direct speech but it can depict the general idea from the recording.  It is a sophisticated program allowing for text entry, built in commands, and mouse movements through speech.

Dragon NaturallySpeaking Professional:  This version has all the features of the preferred plus the ability to create scripts and work with Microsoft Outlook.  Most individuals do not need this robust version for common writing activities as it is currently $690 verses the $170 for Preferred.  There are customized vocabularies for legal and medical terminology.  In fact, two of Courage Center’s physicians use this program during treatment to hand a report to their patient before they leave their visit that day.

Dragon NaturallySpeaking Standard:  The standard edition works with Outlook Express, AOL, Instant Messenger, Microsoft Word, Internet Explorer and Word Perfect but not Excel or MP3 players or PDA’s.  The current price on this product is about $50.  It has the same speech engine as the Preferred and Professional version.  
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Microsoft Vista:  Windows Vista, the new Microsoft operating system, includes a feature called Windows Speech Recognition.  Early reviews show this a promising technology with accuracy similar to Naturally Speaking.  If you purchase a new computer, it is included in the operating system so you can use it without buying additional software.  The system and RAM requirements are higher than Naturally Speaking to use this program successfully, therefore, do not plan on upgrading an old system to Microsoft Vista and think you can use the Vista Speech Recognition.  Foreign languages are supported for German, Spanish, and French.

IBM ViaVoice 10 Standard:  This program is a “You get what you pay for” package at $45.  The accuracy and capabilities are much lower than other PC based voice recognition systems.  However, it is the only one that can run on older computers with less RAM and Speed.  It basically types information into a word processing or email program.  There are both PC and Macintosh versions.
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MacSpeech iListen 1.7:  Although this product is not as nearly accurate as Dragon NaturallySpeaking products, iListen is one of the few voice recognition systems for the Macintosh Computer.  However, a second option would be a dual platform Macintosh that can run both Windows and OS operating systems.  This means that both operating systems are loaded onto the Macintosh computer and the user chooses which operating system to use when the computer starts up.  The user could write information with NaturallySpeaking but do other activities on the Macintosh side.  Other features include foreign languages (Spanish, Italian, and German), command control, speech navigation, and transcription.  
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SpeakQ:  SpeakQ by Quilsoft is a unique voice recognition system primarily created for individuals who have learning disabilities.  It combines voice output of WordQ with SpeakQ to provide a sleek environment for writing.  The combination of word prediction, voice output and speech recognition enables the user to compose text into word processing and email applications.  The program allows for both discrete and continuous speech recognition.  SpeakQ costs about $135 and WordQ is about $225.
Speak To Me:  Speak To Me is a simple discrete voice recognition system by RJ Cooper.  It is extremely limited in capabilities as it does not have a built in vocabulary for dictation but it has 40,000 commands for controlling the operation of a PC, which is low as other Speech Recognition programs have over 200,000 built in commands and words.  The advantage to this program is for individuals with speech impairments maybe able to specifically train their voice to the commands to emulate mouse control and limited dictation.  The cost of this product is about $119.
Miscellaneous Products:  There are other products for specific needs that may need to be considered when adapting a computer for a consumer.  The following adaptations can be added onto voice recognition products to give more capability to the user.  
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J-Say:  J-Say is a program to combine with the features of Dragon NaturallySpeaking, JAWS, and Kurzweil 1000 together allowing individuals with blindness to control their computers hands free.  It is extremely complex and complicated requiring a high level of thinking skills; but it is an option when keyboarding and sight are issues.  In the end, the user is able to take advantage of voice recognition to enter information while hear everything that is occurring on the screen.  It is a last resort solution as the cost inhibits many potential users from purchasing it.  The cost of J-Say is approximately $850 and that does not include the other above programs needed to make it operational.  
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Insych Buddy Gooseneck Microphone:  Users who are unable to place a microphone on their head independently will benefit from the Insych Buddy Microphone.  It is a desk top voice recognition quality microphone that allows individuals to approach a computer and leave without needing assistance to use the voice recognition.  This microphone is available through microphones.com and provides better performance than other less expensive options.  The price is approximately $189.  It is plugged into the USB port with no additional software for set up.  
Techniques:  Voice recognition is not like talking into a tape recorder.  It takes dedication to the procedures for entering and correcting text or the voice file will become corrupted making the program unusable.  The user needs to be prepared for difficulties at times and must memorize countless commands for it to be completely hands free.  In many programs, you can combine the mouse and keyboard but it is not recommended with voice recognition as it does not train the system to what you meant.  Many voice recognition systems learn your speaking patterns as you correct mistakes.  The use of a back space key to delete misrecognized words does not teach the system what the user wanted typed.  What is most important is using the proper corrections or commands and that is what the training is focused on.  Practice by the user in between training sessions is a must. The more the skill is used the more proficient the user becomes hence the more satisfied they are with their product because it works for them. Don’t expect 150 words per minute as some advertisements report.  Twenty to thirty words a minute is more realistic.  
Conclusion:   Talking to your computer is magical when performed correctly with the right product.  The choices are extensive and understanding their differences makes it easier to be successful with voice recognition.  It is important to pick the right product for the user’s needs, abilities, and limitations.  Now that you have learned the background of the products and important information about voice recognition you can sit back “and watch the words appear”.  
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