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Abstract


In this "technology age", individuals who are deaf‑blind are benefitting from assistive technology. There are a wide range of devices that allow individuals who are deaf‑blind to access technology. This permits greater interaction with information and other people. This technology revolution has significantly revealed a new future for deaf‑blind people: where they can now communicate more quickly and easily with a world that was once inaccessible to them. Vocational Rehabilitation Counselors are now asked to purchase expensive technology to enable deaf‑blind consumers to function on a level equal to their hearing‑sighted peers. This article describes the broad range of equipment accessed by deaf‑blind persons, and some of the practical uses for these devices. A resource list of manufacturers/distributors is also presented.


There is no one type of deaf‑blind person, each is unique in their abilities and experience. The word "deaf‑blind" refers to an individual who is either born both deaf and blind, is born either deaf or blind and loses the other sense later in life due to a congenital or other type of disorder, or an individual who is born with hearing and vision and loses both senses suddenly due to an illness or trauma. The magnitude of sensory loss differs from one person to the next, ranging from complete loss to mild functional limitations. Additionally, some individuals who are deaf‑blind have additional physical limitations (i.e., decreased tactile sensitivity or poor muscular coordination) that require special adjustments in order to use assistive technology effectively.


When evaluating potentially useful assistive technology for an individual who is deaf‑blind, the focus should be on the skills and abilities that the individual possesses. With regards to accessing technology, the three major abilities that an evaluator would need to consider are: a) residual vision, b) aural speech discrimination, and c) the ability to read Braille. Depending on the skills that the person has, a particular device may or may not be effective.


It is recommended that individuals use the abilities that they have while preparing for any expected future losses. Using multiple sensory inputs to access technology can reduce potentially frustrating situations. In the area of assistive technology, "redundancy" is a term that best describes using multiple means of access. In the terms of this paper, an example of redundancy would be when a person simultaneously uses limited hearing ability to listen to computer generated speech output, while also using his/her vision to read the same text. Simply put, when the information retrieved by one sense is unclear, another sense can be used to clarify the message.

Types of Equipment


There is a wide variety of equipment that is available. Technology is always advancing, and manufacturers are continuously updating their products. In addition, new products are frequently being introduced, therefore, instead of naming specific product brand names, general product types will be discussed. See the attached resource list which can be used to obtain specific product information.


The equipment listed will be categorized in order of its primary use. However, many devices can be used in a multitude of ways. Users of assistive technology are always devising creative ways to use their devices.

Telephone Access


The telephone was one of the first forms of technology to be adapted for individuals with specific needs. For a person who is unable to discriminate speech over the telephone, a TTY can be used to communicate with others over the telephone. The term TTY is derived from "teletype". Two other abbreviations are commonly used for this same type of system, TDD for "telecommunication device for the deaf" and TT for "text telephone". The term TTY is preferred because the unit is not limited to use by deaf persons only. For instance, many individuals with speech impairments also make use of a TTY when accessing telephone lines. During a TTY conversation, both communicators must have a TTY, and each person alternates typing messages back‑and‑forth to one another. Since some TTY users may want to communicate with non‑TTY users, a relay service was developed. This system affords those who do not have a TTY, with the option of going through a relay service to communicate with a person who uses a TTY unit. The Communication Assistant verbally relays what the TTY user types to the person without the TTY. When the non‑TTY user speaks, the Communication Assistant types what is said to the TTY user. Relay services are available throughout the U.S. All of the telephone access equipment cited in this article can be used with relay services.

Video Relay Service (VRS) and Video Phone (VP)

Throughout the years, sign language interpreters have been a vital link in terms of facilitating communications between deaf, hard of hearing, and deaf-blind individuals and the general public. Nowadays, sign language interpreters are available to users of Telecommunications Relay Services (TRS) who have usable vision to see them via video phones. In 2000, FCC adopted the definition of relay to include Video Relay Service (VRS).

Users of VRS must, of course, have equipment that allows them to send their image to the Relay Center. Once connected, a deaf caller can simply sign a message to the sign language interpreter, who conveys it to the person called. That person, in turn, can reply and the interpreter will transmit the message in sign language back to the deaf caller.

It is important to note the difference between VRI (Video Relay Interpreting) and VRS. In a typical VRI environment, both deaf and hearing consumers are in the same room but the interpreter is in a remote location. With VRS, the deaf and hearing consumers are in different locations and are linked through an interpreter provided through the TRS.

While both VRI and VRS depend upon a telecommunications link, VRS is used specifically to indicate the service provided through TRS and therefore should not be confused with VRI.

Deaf, hard of hearing, and deaf-blind with usable vision can use video phones (VP) for direct communication with one another without going through a VRS interpreter. However, those who are fully deaf and blind, there are several options using an Internet-based chat program with a webcam for the deaf-blind to sign to the other party and receive responses on a computer with a braille display.


For individuals who are deaf‑blind, two modifications have been made. The first was to add a Braille display, so that a person using the TTY could also access what the other person typed. The TTY with an interfacing Braille display allows a person who is unable to access either visual or auditory information to use the telephone. The second type of modified TTY is interfaced with a large visual display (LVD). A TTY‑LVD may have the large visual display as part of the TTY case or the TTY unit may be connected to a secondary display. A few relay services especially AT&T Long Distance have special number designed for deaf‑blind users who can not read incoming messages at the normal typing speed. The operators are trained to type slower and make necessary accommodations to met the needs of these callers.

Face‑to‑Face Communication


Technology can help a person who is deaf‑blind communicate with another person who does not have a common mode of communication, such as a person who relies on tactile sign language attempting to communicate with a person that does not know sign language at all. The device serves as a link between the two individuals. For example, if the deaf‑blind person's preferred modes of communication are Braille and tactile sign language, and the other person does not know Braille or sign language, the two have incompatible communication modes. However, this does not mean that these two individuals can not communicate with one another. Face‑to‑face communication aids can act as interpreters, or communication translators, enabling these two people to communicate directly with one another.


Several different types of equipment can allow these two people to directly communicate with one another. These include print‑braille, braille‑voice, and print‑voice. In addition, the use of enlarged or magnified text allows individuals with poor visual acuity to use this form of communication. Presently there is research in the area of tactile sign‑print conversion, but as of February 2000 there were no commercially

available models.

Print Access


**Individuals who are deaf‑blind can also use technology to access information that is in print. There are two devices that enable a person who is deaf‑blind to access printed information. For individuals with residual vision there is the CCTV (Closed Circuit Television Magnification System). A second method would be a scanner with optical character recognition (OCR) capabilities.


A CCTV consists of a video camera that points downward at a piece of paper, or whatever the person wants to read. The image from the video camera is then enlarged and displayed on a TV screen. A typical CCTV unit packages the video camera and the TV monitor all in one case. Some variations of typical CCTVs include portable models and CCTVs that interface with a computer monitor. The image from a CCTV can usually be modified by inverting the screen colors or changing the level of contrast.


A scanner with OCR equipped with voice or Braille output is another method to access print. A scanner, a device that looks like a small copy machine, first takes a digitized picture of a printed page. From the digital image, the OCR software identifies every letter of print based on its shape. The software then converts the information into a computerized format which can either be accessed through a computer or presented in a preferred format (voice, Braille, enlarged text).

Computers


Computers have been integrated into the lives of many people. Individuals who are deaf‑blind are also incorporating computers into their personal life, workplace, education, and recreation. One of the fastest growing uses for computers is accessing the Internet, therefore, after describing the equipment used to access a computer there is a section on Internet access.


Computers have also become a means of removing barriers for individuals who are deaf‑blind. For example, one way to avoid having to manipulate printed information as mentioned in the previous section, is to receive information in a computerized format. Instead of using a CCTV, OCR or an interpreter to access a newspaper, a person who is deaf‑blind can access the same newspaper over the Internet using their computer with their preferred method of access. The following is a brief description of some methods to access computers.


Screen magnification. Information on a computer screen can be magnified by either installing a screen magnification program or by changing the settings for your computer. With screen magnification, everything that appears on a computer screen can be magnified. Of special note, when you magnify information on your computer, less information appears on the screen at any one time. Subsequently, you must manipulate the screen image to see everything available. One other important feature of screen magnification programs is to modify the screen colors. By changing the colors, a person may make the screen easier to read.


Braille displays. To access computers, a form of Braille called "refreshable Braille" is used. The Braille display consists of a row of Braille characters. Each character consists of either 0‑8 pins that raise or drop to represent all possible Braille letters, punctuation marks, and symbols. With a refreshable Braille display, a user can access all information that is text. The one limitation of Braille displays are their inability to display graphics. This can create a problem for applications that rely heavily upon graphics. Most icons, however, are now labeled with text so they can be accessed with a refreshable Braille display.


Voice output. If a person who is deaf‑blind has sufficient residual hearing to discriminate speech, a voice output system may prove effective. A voice output system converts text from the computer screen to spoken voice. The computer produces the speech by piecing together small bits of sound called phonemes. The computer uses a combination of phonemes to produce each word. Because the computer is limited in how one phoneme blends into the next, the computer generated voice will sound robotic. For this reason, some individuals with mild hearing loss, who are still able to discriminate speech from another person may find it difficult to understand the computer's voice. If inconsistent speech discrimination is possible, it is recommended that a person use a redundant system, a combination of speech with either Braille or magnification.

Accessing the Internet


Historically, communication across great distances for deaf‑blind people has been difficult. In many situations, people who are deaf‑blind needed the assistance of hearing‑sighted people, or were limited to direct face‑to‑face communication. With advancements in technology, this is no longer the case. People who are deaf‑blind can now independently interact with friends, family, and colleagues around the world. The two most popular components of the Internet are e‑mail and the world wide web.


E‑mail. With e‑mail, a text message is typed on one computer with access to the Internet and then sent to a storage site. The message is stored there until the intended receiver, the person to which the e‑mail is addressed, logs onto the Internet and checks for e‑mail. The receiver can then read their e‑mail. The primary advantage of e‑mail over conventional mail is that e‑mail can travel from one side of the world to the other in a matter of seconds.


For individuals who are deaf‑blind, e‑mail is easily accessible because it is text. One tremendous advantage of sending e‑mail as opposed to a regular printed letter, is the receiver of the e‑mail can read it in their preferred mode. A person who uses a Braille display to access their computer can read the e‑mail in Braille, regardless of how the sender wrote the e‑mail. So with e‑mail, a sender does not need to write in Braille to converse with a Braille reader: this opens the door for increased communication options.


One specialized form of e‑mail, is called a "listserv". With a listserv, e‑mail is sent to an address, which in turn sends out that E‑mail to all subscribers of the listserv. For example, there is a very popular listserv called "deafblnd" which has subscribers who are deaf‑blind, family members of people who are deaf‑blind, and professionals in the field of deaf‑blindness. It has subscribers from virtually all around the world. A person posts an e‑mail on the listserv, which is then sent to all subscribers. This allows every subscriber to learn about deaf‑blindness from all over the world. The attached resource list provides an index of a few listservs related to deaf‑blindness.


World Wide Web. The world wide web consists of millions of web sites, each web site containing information and hyperlinks to other web sites. These hyperlinks allow a user to seamlessly jump from one site to a linked site. For example, if a person reading the Helen Keller National Center (HKNC) web site (which is stored in New York) presses the hyperlink for DBLink, the web surfer can jump to the DBLink site which is in Oregon some 3,000 miles away. From there the person can jump to the Sense web site in London, and then just keep going. This allows a user to locate vast amounts of information rather quickly. The following are some of the most common uses of the world wide web which, with proper equipment and training, can be accessed by deaf‑blind persons.


One important aspect of the world wide web is search engines. These are web sites themselves that allow users to find other web sites containing information on topics of interest. Using search engines effectively permits a user to quickly find what they are looking for. Through the web, people who are deaf‑blind can access news, the weather, and other endless forms of information.


A growing number of individuals who are deaf‑blind shop on‑line. For a deaf‑blind person, sometimes getting out to a store can be a major challenge. First, if adequate transportation does not exist in the person's community, the individual must call a friend or volunteer to request a ride to the store. Then, the deaf‑blind person has to be guided around the store and the labels of every item desired must be interpreted. In contrast, just about anything can be bought over the web, including: clothing, food, computers, furniture, and even airline tickets. Now with the Internet, all that is required of the deaf‑blind person is a visit to a particular store's web site, a quick browse through a description of the merchandise, put into an online cart, and the purchase can be made with a credit card. The items are then delivered directly to the person's home. This can be done with complete independence.


A rapidly growing trend in education is distance learning, where classes are taught via the Internet. Instead of going to a classroom and accessing a sign language interpreter, or a note‑taker, a student who is deaf‑blind taking a class on the web will receive text lectures and assignments which can be submitted as e‑mail. The information available in this type of class is more accessible than a typical classroom setting, because the person who is deaf‑blind accesses the information in their preferred mode, at convenient times.


Banking is another service accessible using the web. This allows a deaf‑blind consumer to independently pay bills and perform other banking tasks. The bank will write checks and forward them to utility companies, credit card companies, or whomever payment is due.


The web also provides people who are deaf‑blind with a means of communicating. There are two web applications that allow people who are deaf‑blind to easily communicate with other people: chat rooms and Instant Messaging (IM).


A chat room is place on the Internet where people log‑on at the same time. Anyone who is logged‑on to the same chat room can type messages which are simultaneously viewed by all those who are logged‑on to that same chat room. There are a few chat rooms that are specific to deaf‑blindness: one such chat room is available through DBLink.


As previously stated, another means for communicating over the web is Instant Messaging. With an IM, one person types a brief message to another person who is also on‑line at the same time. The two people can continue their conversation by typing messages back and forth. This back and forth typing of messages is similar to having a TTY conversation, with the exception that you can be engaged in other activities on‑line while having the IM conversation. It is also possible to IM more then one person at a time. This feature has become a great vehicle for affording deaf‑blind persons the same immediate access to information that hearing‑sighted, deaf, and blind consumers cherish. There also are programs, i.e., ICQ, available to allow one to establish a live conversation with another party exactly like on a TTY.

SUMMARY


This article provided a brief overview of assistive technology used by individuals who are deaf‑blind. People who are deaf‑blind vary, have a wide range of vision and hearing losses. Each also possess a broad range of skills, abilities, and preferences. This fact should be kept in mind when trying to locate the right device. What is best for one person is not always best for everyone. It is recommended that when trying to determine the most appropriate equipment for an individual, that the individual's uniqueness should be taken into consideration and addressed. Also, because new devices are constantly developed, staying abreast of progresses in technology is vital.


Assistive technology can make a substantial impact on a person who is deaf‑blind. It can open doors and allow people to overcome obstacles that once seemed overwhelming. Using technology to close the digital divide will offer the vocational rehabilitation counselor with more options for training and future employment for consumers who are deaf‑blind. Most importantly, proper technology and training can help to decrease the feeling of isolation experienced by many deaf‑blind consumers.

