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At a glance

· The range of input devices has diversified, both offering solutions and raising barriers to people with disabilities.
· All users benefit from the availability of appropriate hardware for the task they are doing.

· Software feedback and haptics can enhance input and reassure users that correct responses have been made.

· Some promising technologies (such as speech recognition) have not delivered the widespread benefits predicted, while others (such as sophisticated thought control) remain firmly in the realm of research.
Appropriate technology
Since the era of paper tape ended, the majority of data input has been done with a keyboard and mouse (or trackpad). This is not surprising, as desktop computers have been used mostly for processing textual and numeric data drawn from other sources. However, specialist applications make extensive use of sensors and gamers often prefer a joystick, gamepad or other type of controller. More recently, the power of desktops has grown markedly and the sophistication of peripheral hardware has increased as prices have come down. Home users now regularly capture pictures and video, while audio is used for VoIP (voice over IP, such as Skype).

Large numbers of computer users have disabilities ranging from visual impairments associated with old age to severe special needs. Much of this input technology has not been designed with disabled people in mind and some of it creates considerable barriers for education, employment and social interactions mediated by technology. At times the problem may be the design of the particular peripheral, but it may also be due to limited ability (for example) to see the cues on screen, making it difficult to input the correct response.
Google's T V Raman, who is blind, frequently points out that usability problems are not a 'disabled' problem, but inherent weaknesses in the technology under particular conditions. For example, drivers should not be looking at devices to input data while moving, so input systems that do not rely on sight could assist them, as well as help people with visual impairments. This suggests that the market for 'assistive' technologies is often much greater than perceived.
All users would benefit from appropriate technology, suited to the circumstances in which they are operating. Nevertheless, specialist devices customised to the needs of small parts of the population are expensive due to the research and design costs, and the limited market for products. For those with complex physical problems, such devices may make the difference between being able to take part in education or not at all.
There are many advisory and support services for people with disabilities, such as Becta's SENIT mailing list, AbilityNet (a charity that helps people identify solutions to using ICT), services from many of the disability organisations and advice from specialist suppliers in education and the wider market. Becta has further links to Sources of information on ICT and disability.
This article gives an overview of current developments and emerging technologies that may play a role in supporting people's individual needs. Much of the linked information leads to articles previously published in TechNews.
Keyboards
Keyboards are pervasive and inexpensive - an 'economy' wired model now costs under £5. Despite the layout arising from the inadequacies of early manual typewriters, computer keyboards can be used by those with visual disabilities and often prove beneficial (compared to handwriting) for those with dyslexia.
Many alternatives have been proposed to improve the ergonomics of keyboards for all kinds of situations, such as stenotypes (for shorthand input in court rooms), one-handed 'chorded' keyboards (that take input via combinations of key presses) and mouth stick keyboards (designed for those who cannot use their hands). AbilityNet's Global Assistive Technology Encyclopedia (GATE) lists many such devices. Text input can also be achieved through touch screen keyboards and software alternatives like Dasher.

Text remains very important for many forms of data input and communication, so provision of appropriate hardware or adaptations remains a high priority to many users.

Speech

It has often been predicted that speech would 'soon' replace text input, yet the reality of speech recognition systems has rarely lived up to the promise.  Although it may be a realistic alternative for some, problems created by user accents, speech impediments, background noise, specialist vocabulary and parsing 'continuous' speech in real time still limit the number of users for whom it is appropriate. Further, learners and teachers familiar with structuring ideas and editing text on paper or screen may find it difficult to adapt 'thinking out loud' to the forms required to respond to essay questions and text-based communications.

A number of academics and companies are investigating speech to control mobile devices and provide an alternative input for searches. For example, Google's Search by voice function works on a range of different mobile phones, but it relies on good connectivity to the data centres that processes requests and will incur data charges, depending on the owner's price plan.
Touch
Touch screens are becoming widespread, although use on mobile devices normally requires good sight and motor control to ensure the correct 'button' is pressed. Most hardware uses capacitive screens, which require a finger or a conductive device to drain minute amounts of charge from the area of the screen touched. This may be an issue for users with prostheses, although innovative solutions have been found, such as people discovering that sausages are a good alternative when wearing gloves.
One of the biggest issues is that the traditional 'windows, icons, menus and pointers' (WIMP) style of interface can be a hindrance for users with touch screens. Recent versions of desktop operating systems are more 'touch aware', but those built for mobile devices from scratch are often more suited to touch input.

Haptics

Haptics, or mechanical feedback, is really a form of output. Nevertheless, it has been combined with joysticks to help blind users navigate maps and with touch screen interfaces to simulate physical buttons. Engineers have also been developing artificial muscles that could be used to label buttons and other interface elements with Braille.
These approaches, which are definitely in the research phase, show that feedback using one of the other senses often makes an input device much more accessible.

Muscles

There are a number of systems being developed that sense mechanical deformation or electrical signalling (electromyography) in a user's muscles. These include armbands, in-ear sensors and sensing movement around the lips. These cutting-edge prototypes may never see the commercial light of day.
In addition to cost, there is the wider issue of interpreting the signals measured and training the user to interact effectively with the system. (The latter is often done in parallel with training the system to distinguish user responses).

Image capture
User input can also be improved by image capture systems. Different types of barcode or labels can be attached to objects, making selection a matter of confirming choices rather than typing in names. (Labels may also be associated with audio tags.) More sophisticated systems can identify objects by comparing a picture or video to similar images in a remote database, for example using Google Goggles or (with a particular emphasis on visually impaired users) LookTel.
Gesture and motion
Gesture is an area of rapid development, from interpreting movements of fingers on a surface to sensing whole-body motion. An example of the latter is set to be commercialised by Microsoft in the autumn, as its controller-free Project Natal games interface. A promising area is eye-tracking, with researchers building systems to support use of virtual worlds and reading.
People with more limited motor control may find making gestures easier for controlling devices - such as internet connected computers and televisions - than using standard keyboards or remote controls. Creative researchers are likely to find novel ways of using gesture interfaces, as did Johnny Chung Lee with the 'Wiimote' controller, but whether these will present opportunities for disabled people remains to be seen.
Thought
Thought control, using a brain computer interface (BCI), has long been a dream of science fiction writers. Systems that use measures of 'concentration' have already been integrated into some games and are being explored for a range of control systems, such as selecting text for input and for directing a motorised wheelchair.

Beyond the simple controls used in games, interpreting signals from the brain is extremely difficult, requiring extensive user training to derive an operable system. Progress has been made in identifying very specific thoughts, but the equipment required leaves detailed thought control firmly in the exploratory phase.
Accessible interfaces
Hardware, as has been indicated above, is only a part of an accessible system. Modern operating systems have much more support for accessible interfaces and assistive hardware, but the pervasive use of the internet in education has moved the target.
The World Wide Web Consortium (W3C) introduced updated Web Content Accessibility Guidelines (WCAG) at the end of 2008 and is now engaged in drawing up Accessible Rich Internet Applications (WAI-ARIA) advice for web application developers. Becta's Learning resource development library includes guidelines and advice on the requirements for making content and applications accessible. The Flash platform has been criticised in the past for lack of support for accessibility, but Adobe does provide advice for developers using its products.
The pace of change
One of the greatest issues facing disabled people needing to use ICT is the pace of change - just as the community is developing answers, both the technology environment and the range of potential solutions has leapt further forward. This often leaves assistive devices working with older technology or being prohibitively expensive for many people.
Clearly, it is best if accessibility is built in from the start. It is not possible to provide for the special needs of every user in every product or project, but ensuring that their needs and voices are heard in both design and procurement processes is essential. The key to providing for people with disabilities is exactly the same as for every user - ensure that appropriate technology is planned for and made available wherever possible.
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