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    This book aims to collate the methods and literature related to techniques that will aid the life of cognitively challenged individuals. A cognitive impairment (also known as an intellectual disability) is a term used when a person has certain mental functioning limitations and skills, such as communication, self-help, and social skills.




    The content presented in this book discusses the range of methods/techniques that will improve the life of a person with cognition problems. The range of topics like the ontology of cognitive devices, accessibility hardware and software, assistive technologies for Vision impairment, hearing impairment and communication impairment has been detailed extensively. This edited book also sheds light on upcoming trends, challenges, and future research directions in assistive technologies for cognitively challenged users. We editors believe this book will help researchers, students, academicians and medical practitioners know and adopt state-of-the-art technologies in cognitive disability. We extend our heartfelt thanks to our reviewers, who have extended their support despite their busy schedules. A special thanks to all our authors for submitting the work. Our sincere thanks to Bentham Science publishers for accepting our proposal for editing this book and supporting us extensively during the editing process. Our thanks to one and all who have directly or indirectly rendered support for completing this edited book.




    We believe the efforts we rendered for editing the book are worthwhile only if this book is of any use to the ordinary end-users of our society. This satisfaction will fuel us to come up with more edited books that will be useful for society at large.
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      Abstract




      The majority of physically challenged and elderly people demand a lot of care when it comes to assistive technologies that can provide tailored services to their needs. The primary concern of advancement in Assistive technology is to address a wide variety of disabilities and intellectual impairments for societal benefits by reducing welfare costs and allowing for an efficient workforce. To better respond to changes brought on by modernity, it is necessary to understand how assistive technology interacts in that group. The broad range of assistive devices in the continuum of assistive technology can help people with various impairments. Based on the underlying technology, the Categorization of assistive devices has important implications for clinical usage when examined through the perspective of social phenomenon. In the realm of Assistive Technology, a consistent focus on the relationship between the individual and the supported activity within certain contexts is essential. Assistive technology can be viewed from the perspective of various performance areas. The Ontology-based Assistive Devices that are among the finest within common, everyday contexts for more relevant applications are interesting. This chapter explores all those essential elementary and general considerations of assistive devices that form the bases of Assistive technology and brings out the categories of assistive devices and the various application domains where assistive devices can be served as a derivative of a particular ontology. The chapter focuses on the various performance areas by addressing the issues associated with Assistive technology Practice.
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      INTRODUCTION




      The population of aging adults is expected to reach more than two billion by 2050. In a society where the life expectancy and increasing need for assistance are




      advancing, it is becoming more likely that elderly people will need the technology to accomplish critical and necessary tasks. Assistive technology is the most prominent and prime solution that exemplifies how technologies can be used to meet the requirements of the elderly. People with disabilities, those who live longer, those with non-communicable disorders, and those needing recovery are all potential beneficiaries of assistive technologies, which help them live independently and enable them to maintain their dignity. In a broader sense, assistive technology is needed for all people with cognitive/physical disabilities, mental health disorders, progressive functional impairment, non-communicable diseases, etc. Assistive technology aims to ensure that any artificial aid a patient takes, requires no external dependence. For the moral well-being of the patients, it is important that they feel independent and can manage the majority of their tasks on their own.




      Assistive Technology (AT) is either an element or a piece of equipment used to enhance, preserve, or expand the associated support of an impaired individual's life. Reasonable assistive technology may also help individuals accommodate a disability, at least partially. Traditionally, the word “assistive technology” has been used to refer to computer software and hardware, as well as digital equipment.




      Assistive Technology is a broad term that refers to a range of low- to high-tech devices whose major intention is to enhance a person's individual functioning and mobility in order to maximize involvement and greatly improve quality of life. Mobility aids, such as prosthetic devices and orthotic devices, cognitive aids, such as electronic or electrical assistive devices, and high-performance mobile devices that enable people with disabilities to participate in sports and be physically active are some of the examples. They can also help avoid impairments and secondary health problems by encouraging independence and autonomy in the person and those around them.




      

        Scope of the Assistive Technology




        Assistive technology offers opportunities for every individual with a disability by providing the most appropriate technologies and removing environmental barriers to functioning. Computers are the entities most widely associated with Assistive Technology. However, a broad spectrum of Assistive Technology ranges from mainstream gadgets to exoskeletons and robotics, sophisticated automated systems, intelligent houses, etc. The technology support includes ergonomics and telerehabilitation with the aid of environmental accommodations and service delivery systems.




        People with learning difficulties are increasingly turning to assistive technologies for help. Nevertheless, general computer use is a relatively widespread phenomenon, as seen by the availability of computers for a wide range of applications. The potential advancement in the computer environment has changed the nature of technology support. First, in the last decade, technology has emerged as a platform where powerful yet cheaper modern equipment can be afforded. Second, a lot of new technologies have developed. Third, the sophistication of technology has improved significantly, especially in the realm of computer software. Traditional technology has little in common with modern technology, which features realistic sound, spectacular images, and on-screen videos. According to the current consensus, computer technology and other innovations have a great deal of potential for improving the capacities of children, teens, and adults with learning difficulties.


      




      

        



        Smart Self-management as a Means to Empower with Assistive Technology




        Equal opportunities are everyone's rights, but people with disabilities are often ostracised, marginalized, and driven into poverty, which intensifies the impact of psychological distress on a person's social environment and makes it critical to provide helpful services to individuals with a diverse range of impairments. Self-management skills refer to the capabilities to govern one's beliefs and actions. A self-motivated, physically challenged individual can strengthen confidence to manage potential tasks with significant and precise technology-driven assistance. An assistive device-based task accomplishment paradigm can enhance an individual's self-management ability by solving ongoing issues and assignments. There are two main goals of assistive technology. First, it can enhance an individual's strengths so that personal abilities can compensate for any impairments. Second, technologies can provide an alternative means of executing a task, allowing for compensation or eliminating limitations.


      




      

        



        Who Adopts Assistive Technology?




        The typical assistive technology user has an impairment that necessitates using a compensatory solution in an attempt to gain more independence. The user's ability or disability can vary. It might range from someone who has a spinal cord injury and can only move their head to someone who suffers from carpal tunnel syndrome and has pain when opening their mouth. Technology can be beneficial to both adults and children. Individuals with a short illness, a long-standing impairment, or a neurologic condition in which the individual's functional abilities will continue to deteriorate are almost all illustrations of AT users.


      




      

        



        The Emergence of Assistive Technology




        The Foundation Period - AT started when the population of people with disabilities, injuries, and troops who survived the wars increased in the early 1990s. As disability disciplines were established during this foundation period to motivate independence and productivity, social perception towards individuals with disabilities changed positively. As more people began to live independently, the use of AT increased. Different acts were passed to help and give rights to individuals with disabilities.




        Many things that were invented in the past are still being used today. The ear trumpet, which emerged during the 17th century, remained widely accepted in various sizes and shapes. In 1800, various educational fraternities adopted a systematic approach to the blind invented by Louis Braille. Most sign languages are legally recognized. With the aid of a microphone and telephony, hearing aids were developed in the 19th century. While wheelchairs have been used for generations, the first lightweight, foldable wheelchair, which employed an X-joint to allow it to be flattened, was designed in the 19th century.




        Empowerment Period - The empowerment period is when individuals with disabilities are given the right to pursue their life goals. Many legislations passed to improve the rights of individuals with disabilities, such as the rehabilitation act 1973 and the individuals with disability education act 1997. Most notable AT technologies, such as Closed Caption Television (CCTV), talking calculators, and the very first prototype of a voice synthesizer, were developed during the empowering period. Most ATs were invented during this period to improve independence and achieve goals for individuals with visual and hearing impairments [1]. People realized the “desire to accomplish” during this empowerment period.




        Many innovative thinkers and scientists have looked for the technical possibilities to indulge the lives of people with physical disabilities and other associated problems. Every technological advancement, from modest prosthetics in the middle ages to complex electronic systems, aims to improve the quality of a person's life as much as possible.


      




      

        



        Professional Practice in Assistive Technology




        Assistive technology encompasses selecting, locating, and using assistive and rehabilitative devices for persons with impairments. It's important to realize that this sector has much fragmentary development despite its enormous potential and reach. The domain is fiercely competitive, but it needs the right assistive technology solutions to achieve it. However, the following organizations which create and pay for administrative assistance devices and workplace technologies primarily employ them:




        Private-Health-Insurance- When a medical practitioner suggests assistive technology as a vital rehabilitative aid, healthcare entities can employ various assistive technologies that make it easier for nurses to provide quality care to their patients.




        Business Employers- In a business organization, Assistive technology can be used to provide fair compensation for employees to complete vital activities assigned to them at work.




        Job Training Programs and Rehabilitation - They use this technology to assist individuals in finding jobs. With ease in the training process and more skills added with the help of AI and ML solutions in everyday life, it becomes quite easier for new people to join interesting professions.




        School System- They use it for conventional school educational resources as well as technology that is part of Individualized Education Programs (IEP).




        AI and ML have transformed the Healthcare, Business, Education, and other sectors and welcome the new technology for efficient services. Over the years, we have transformed how things could be better worked on and what solutions can make it easier for the patients to meet their needs.


      




      

        



        The Features of Assistive Technology




        When exploring various impairments that might be addressed with assistive technology, it's crucial to understand how each impairment is actually dealt with and what the response might be to treating such concerns in everyday life.




        Assistive technology aims to make sure that any artificial aid that a patient takes requires no external dependence. For the moral well-being of the patients, it is important that they feel independent and can manage the majority of their tasks on their own. It is here that Assistive Technology comes into the picture. Numerous IT service companies worldwide are constantly improving Assistive Technology and its associated solutions. Various supplemental technological innovations and strategic initiatives have been devised, all of which are uncomplicated to use, precise, and approachable.




        Hearing: There is a variety of approaches to present sound visualization for people with hearing impairment to provide a fresh experience. Users can use options like Mono Audio, Adapt Sound, Flash Notification, Turn Off All Sounds, Sound Balance, and Create Vibration after the hearing aid keeps track of incoming messages and guarantees they won't miss sound notifications.




        Vision: The device's revolutionary and innovative features allow users to view it with ease and get the most out of it in practically any environment, even if the screen isn't visible.




        Dexterity: When using several gestures the device requires is difficult, a user can control them with an intuitive interface. A User-friendly and streamlined user interface makes it simple to access the options with Assistant Menu.




        Interaction: Users frequently make unintentional touches on their smartphone screens; the service allows them to adjust the harsh response from the target area. As a result, the device's touch control is more precise, and the operator may accomplish quite well with the gadget by simply touching it just once.




        Based on the function being performed by the Assistive Technology within the intervention, the AT devices can be categorized into two broad classes: those that are involved in the action prioritization and those that impact self-awareness. The chapter initially focuses on the categories which include the most commonly used assistive technology devices, such as self-care, communication, and safety devices, independent living aids, medication aids, incontinence supplies/aids, reading, and vision aids, home modifications, vehicle modifications, accessible vans, etc. Under this section, a focus has been made on design considerations, evaluation of functional capabilities, and possible outcomes of assistive devices. In Section 3, the ontology of assistive devices has been explored in which the mechanism of usage of technology concepts and relationships to enable standards for a community of humans with various impairments are discussed. A deal with performance areas has been made in Section 4, which includes Assistive Technology for Cognitive Augmentation, AT for Enabling Mobility and Transportation, Assistive technology for home comfort, Controlling the Environment, AT Consideration for Emergency Situations. Further, Assistive Technology Applications have been discussed in various contexts, such as Workplace, Healthcare Industry, etc. The issues and challenges of professional practice and efforts to make Assistive Technology Practice more affordable and accessible have been reviewed.




        The objective of the chapter is to emphasize the exploration of assistive devices and fundamental performance areas, where assistive devices can meet the purpose of employment. The general considerations and elementary features have been described to provide an understanding of various assistive devices. The organization of the chapter is as follows. The initial part deals with the categories of assistive devices based on the underlying technology involvement. Next, as a part of framing the categories, the design considerations, evaluation of functional capabilities, and possible outcomes of Assistive devices are discussed. Further, performance areas have been made focusing on ontology and general-purpose assistive technologies. Various issues associated with assistive technology practice and attempts to maximize the accessibility and affordability of Assistive technology are also discussed.


      




      

        Categories




        Most assistive devices exhibit a multifunctional nature, which makes it difficult to find a proper categorization framework. However, there are certain ways to categorize Assistive Technology Devices. Based on the characteristics, the devices can be classified into two groups: those that influenced self-awareness and those that required action prioritization [2]. Nevertheless, it is unsurprising that Assistive Devices may fall into more than one category, depending on the individual's needs and how and where the person uses the AT. As a result, grouping Assistive Devices based on the underlying technology, nature of the operation, acquisition ability, and associated cost will be a better practice. As a result, it can be seen that assistive technology can range from no and low-tech to high-tech solutions (Fig. 1).
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Fig. (1))


        Categories of Assistive technology.



        The use of Assistive devices moves along the Continuum of Assistive technology from no and low-tech to high-tech, based upon the needs of the individual [3]. And hence, Assistive technology tools fall into one of these categories: No-technology devices, Low Technology devices, Mid-Technology devices, and High Technology devices. Fig. (2) shows most of the AT devices that are categorized based on the underlying technology support.
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Fig. (2))


        Infographic of Assistive technology category.

      




      

        No-Technology Devices




        No-tech AT devices require absolutely no machinery and can be as incredibly easy to make as one desires. These are services that rely on procedures and services already in existence in the environment rather than relying on devices or technology. Simple, non-electronic solutions that provide access and improve functional capacity are referred to as No-tech AT. Devices like modified spoon handles, custom-designed pencil grips, and picture communication displays are examples of AT solutions that can be made or purchased commercially at a cheap cost. The most common No Tech Solution involves Changing the environment, rules, or practices to reduce obstacles without bringing additional items or equipment. In lieu of overhead lighting, using the lights, modifying seating arrangements to provide a comfortable space for someone to work, using three-ring binders instead of binder clips to hold papers together, and visible work schedule in the classroom environment, Post-it-Notes during reading instruction and a number line during numeracy instruction are the most common illustrations of employing the No technology devices.


      




      

        Low-Technology Devices




        Low Tech Assistive Technology involves adaptations of very few or limited electronic components. They are relatively cheaper than electronic and digital tools and are often repurposed tools and items that were not originally intended to be assistive technology. Low-tech tools tend to be more readily attainable and easier for the user to learn. These are usually low-priced/affordable or easy to make by using disposable or inexpensive materials. Low-tech devices can be used and manipulated by the individual independently.




        Low tech is a word that refers to out-of-date technology that is intended to be as minimal as possible. Low-tech does not necessitate the use of a power source. This is sometimes the simplest and most practical assistive technology solution. An individual can have the best support of high-tech assistive technology if he always has a low-tech “backup”. Technology can malfunction, batteries can drain, and disasters can strike, and in such cases, using their low-tech equipment, people can continue to meet their needs. Low-tech devices may also be all that a user requires. For some people, high-tech is not the best option.




        In a regular school supply store, there are numerous low-tech reading and writing Assistive Technologies. Individuals with low manual dexterity can utilize writing gadgets like Pencil grips or Oversized Pencils to assist them in acquiring a better grasp on writing instruments. Slant & Clipboards help handle documents in position at an inclination, making it convenient for those individuals who cannot turn their wrists to try writing on a flat plane or anyone who has difficulties holding their paper in position during writing. Note-taking assistance, including such enhanced line papers or signature cards, makes it easier to write on a slip of paper. When used with learning methodologies, reading gadgets such as Highlighters and Sticky Notes provide structured learning help and reminders of essential concepts. Reading Aids makes it easier to read by moving over the pages and only obeying one piece of text at a time. Page Magnifiers enlarge the text on a printed page, making it simpler to read.


      




      

        Mid and High Technology Devices




        The term “mid-tech” refers to a relatively new technology platform that combines certain advanced features. Consequently, it is widely considered that both mid and high technologies are always superior to low technology. Conversely, as mid-and high-tech solutions become more common, their intrinsic complexity is increasingly perceived as a major inconvenience, inefficient, overpriced, or inconvenient trait. Mid-tech assistive devices are electronic gadgets that require batteries to work and may or may not require training to use.




        Mid-tech Assistive devices used for learning include audiobooks, MP3 players, and other audio playback devices. Audiobooks and sound files may be useful if a person has difficulty reading printed materials. Individuals can utilize digital recorders as a mid-tech tool to take notes and enable the collection of audio to guarantee that no data is missing because of writing complications.




        Wheel-chair, Screen magnifiers, Gait trainers, Laser pointers, Voice amplifiers, Beep boxes, scooters, Braille translation software, Talking pedometer/watch, Switch adapted toys, Adapted seating, keyboards, Calculator, Electronic speller, etc., are the most well-known Mid Technology devices. Augmentative and Alternative Communication (AAC) devices rely on Mid technology, generally called speech-generating Devices (SGDs), which are typical battery-operated electronic devices and have simpler functions, whereas “high tech” AAC devices are electronic devices with highly advanced processors.




        High-tech AT devices, such as computers and specialised software, are more complex electrical devices that often include both hardware and software and include numerous functionalities to satisfy a variety of needs. High-tech AT is frequently used in conjunction with low-tech systems that can be employed in specific scenarios or as a backup in the event of a malfunction. Individuals with major functional impairments are the most common users of high technology, which is connected with almost necessary features but steep learning curves, complex restrictions and unpredictable results make it difficult to acquire, use, and maintain.




        High-tech assistive technology aids for writing include software, apps, and hardware devices. Text-to-speech, highlighting and notes, digital reading aids, idea mapping, word prediction, and a variety of other capabilities are all available in various literacy software packages. Evernote and Notability are note-taking apps that let users create an electronic notebook that can be shared and linked to reminders. The speech recognition software can transcribe an audio file into a text document when used in conjunction with a digital recorder. Smart pens, like the Livescribe pens, employ software combined with hardware to capture audio and sync it with notes on specific paper and note-taking apps like Evernote.


      




      

        Design Considerations for AT




        The design of the assistive device system looked to be tough even after several years of feedback. Although most assistive devices for the disabled appear to be easy, the technology that underpins their design and execution is usually fraught with complications. One of these challenges is that designers cannot depend on their own user experience since their capabilities vary markedly from those of disabled people. Development and Engineering for disabled individuals is a highly specialised object of research that examines how to establish a design strategy while working with impaired persons. There is no consensus in the scientific literature about which design technique is the most efficient when designing for impaired people or what aspects should be considered when picking the best acceptable design method.




        For designing assistive devices, the most extensively utilised techniques and tools are User-Centred Design (UCD) techniques and tools (modular elements of one distinct design method) [4, 5]. User-centered design (UCD) is a design strategy that stresses product adaptability to the user by involving the user throughout the design process [5, 6].




        Many alternative approaches to AT design, such as iterative process, participatory design, emotion-driven design, USERfit & AD-SWOT & AD-TOWS, follow a UCD approach in some ways (such as involving users in various design stages), though the other design methodology is claimed.


      




      

        Evaluation of Functional Capabilities of Assistive Devices




        Assistive technology (AT) has a range or continuum of “low tech” to “high tech”. Both, the amount of technology as well as training required for the person who will be using it, decides whether the AT is low-tech or high-tech. Each piece of AT is tailored to the individual's needs and ability. The following steps are commonly involved in providing an AT evaluation after you and the individual determine the evaluation is necessary.




        Referral: As a service provider, we might request that an AT professional become involved in providing services. This typically involves the completion of a referral form, an in-person or telephone conversation about the person's needs and the determination of the funding source.




        Scheduling and Evaluation: An evaluation often takes place on the job or in an educational setting. Evaluations can range in time from an hour or less in a single visit up to several visits over several hours.




        Report: The evaluator(s) generate a written list of their recommendations that typically includes specific equipment and services. In many cases, the individual can borrow trial equipment during and/or following the evaluation before the evaluator makes a final recommendation.




        Implementation: Once VR approves the recommendations and authorizes the funding for the equipment and any related costs, you will collaborate with the individual receiving services and your team to schedule and provide training and other services. You may need to arrange for ongoing technical support for a prescribed time.


      




      

        Possible Outcomes with AT




        People's attitudes regarding today's technology range from those who use it frequently and frequently and comfortably to those who use it rarely and with unease. Despite the fact that there are presumed positive correlations between AT utilization and living standard, non-use may not rule out obtaining a significant level of life expectancy. Those who believe capability enhancement in the context of a comprehensive assessment of a person's interests, needs, and life experience presume it is truly essential and cost-effective to improve a person's life quality, not just to restore functionality; to confront a person's emancipation necessities. Furthermore, the dynamic interplay between functional capacities, technological utilisation, and quality of life evolves with time. As a result, this complex of issues must be handled on a regular basis.




        The outcomes of an Assistive Technology Device framework begin when the device is purchased or placed in the consumer's hands [7, 8]. It progresses from short-term to longer-term outcomes such as Device Satisfaction, Effectiveness, Psychological Functioning, Efficiency, and Subjective, along with the influence of moderating factors such as personal and contextual factors. Environmental and Personal Factors are used by the AT components of Participation and Activities. All of these constructions are dynamic and recursive, which is crucial for the examination of ATDs. That is, they can modify and impact one another over time as a result of ATD use. As a result, they must be re-evaluated on a regular basis when looking at both short- and long-term outcomes.


      




      

        Feature Matching




        When it comes to matching a person with assistive equipment, there are numerous aspects to consider (Fig. 3). Irrespective of a category, a person is either a user or a non-user of the product under review. People, on the other hand, may differ within the classifications of use or non-use: use could be full-time and voluntary, or partial and hesitant; non-use can be due to completely avoiding or abandoning a gadget.
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Fig. (3))


        Feature Matching for the Assistance.



        An individual can simultaneously utilize any number of appliances that may belong to any number of categories. The introduction of any new device may replace the existing one, but this can create a situation where a user can find it more difficult to operate and adjust to the new features. Since it is known that a system made of many elementary supports might have an additive effect, resulting in a condition of overwhelmingly advanced for an individual, device configurability is expected to become a significant topic of concern as time goes on. The formal and informal process of determining the attributes of Assistive Technology are needed and desired as part of the AT Assessment Process.


      




      

        Ontology of Assistive Devices




        The concept of ontologies is critical for facilitating knowledge sharing and reuse. An ontology [9-11] is a formal description of concepts and relationships that really can emerge for a community of human and/or computer entities. An ontology is a characterization of a set of ideas in a shared domain [5] to facilitate the dissemination of information about technological products and best knowledge sharing, as well as set the way for a completely standardized evaluation procedure.




        There have been no specific ontological matching initiatives for individualised preference portability across different programmes, platforms, and devices in the realm of assistive technology. However, the most important factor to consider when explaining the ontology of assistive technology is 'accessibility,' which ensures that people of various capabilities can interact with information and communication technologies (ICTs) [12]. Generally, the Ontology of the assistive devices can be formed on the basis of either the Matching Person and Technology (MPT) [4, 6] or Human-activity-assistive technology (HAAT [13-15]) models. The Human Activity Assistive Technology (HAAT) paradigm, which focuses on the relationship between the disabled observer and the facilitated activity in specific situations, is the most extensively used approach in the field of assistive technology. The Matching Person and Technology model [16] is quantified through a set of well-grounded and reasonable measurements which allow for a customized person-centered strategy to match people with the best solutions for particular needs.




        The Human Activity Assistive Technology (HAAT) paradigm represents any individual engaged in a certain activity while using assistive technology in a specific situation. The model's emphasis may be on an individual performing a task in a specific environment. As a consequence, any application of the framework begins with someone doing something in context, followed by the AT. The exercise, the individual, the Assistive Technology, and the context are the 4 elements of the HAAT model. The model's transactional aspect is supposed to portray an individual's experience when participating in activities, which contributes to AT by stressing the potential influence of the person's experience in a situation as he interacts with others and nonhuman elements. Situated knowledge is a notion that describes how a user's perceptions and interpretations of his current experience influence the current circumstance.




        The activity component of the HAAT paradigm assists the AT user in comprehending the activities for self-care, productivity, and recreation, which can be formulated in terms of time, space, and location. It directs product development, AT selection, and functional outcomes for evaluating AT use. The most critical part of the activity component is to determine the impact of AT use in diverse contexts. The human component is made up of the user's intellectual, physical, perceptual, and expressive capacities and requires a thorough understanding of human working nature in fundamental domains as well as the involvement of associated technological experience from a lifespan perspective. The term “context” refers to a physical environment, and the HAAT paradigm aligns with the social model of disability by making the contextual characteristics of Assistive Technology design, and service provision. Assistive technology is the final component of the HAAT model which comprises the human/technology interface (HTI), the processor, the environmental interface, and the activity output. The human/technology interface (HTI) acts as a conduit between humans and AT. The technology aids activity performance by enhancing cognitive manipulation, which is an activity output. The processor connects the HTI and the activity output to convert the knowledge into signals that regulate the activity output. This is accomplished by the environmental interface. The processor provides the interpreted data to the user through the HTI. Recognizing the activity assures that the gadget will assist in the completion of a productive task.




        The Matching person and technology form a person-centered System that usually identifies end-users preferences and needs to provide a service to match an individual's requirements. Most of the functions and features of the service model under this category are designed based on the past experience of users and their feedback which may undergo a series of paper-and-pencil measures. Hence, the Matching Person and Technology (MPT) process usually involves both personal and collaborative assessment [2, 5, 11].




        This stage of the section- corresponds- to- Ontology-based Assistive- Devices (Fig. 4) and Applications that are among the finest in the industry [16]. Assistive devices have indeed been explored within commonplace, everyday contexts for more meaningful application using the Matching Person and Technology (MPT) and/or Human Activity Assistive Technology (HAAT) frameworks. Any individual's expectation can be reflected by their profile which may be implemented through ontologies. By the identification of such various common factors among the different contexts, in the domain of ontology of accessibility, the following aspects are explored.
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Fig. (4))


        Ontology of Assistive Technology.

      




      

        General Purpose Assistive Technologies




        Sensory Aids for Persons with Visual Impairment Assistive technology solutions for blindness and low vision include GPS devices with descriptive audio navigation, Smart magnifiers, Braille and Talking watches, Text-to-speech readers and spatial-aware mobility with IoT capability. The most prominent servicing solutions available include voice-command computer software for internet browsing and document management as well as bilingual display interpreting software with sophisticated resolutions and modified versions. Embossers, Braille displays, Keyboards and Printers with the desktop are the other services available.




        Sensory Aids for Persons with Auditory Impairment The application integrates development tools for assistive hearing aids, such as room-limited infrared systems, direct audio inputs, frequency modulation and inductive looping for deaf and hard-of-hearing people. Adjustments based on environmental conditions, Noise reduction algorithms, Remote controls, Automated settings and Bluetooth compatibility to access media audio and phone calls are all included in assistive listening systems and smart hearing aids.




        Enabling Function and Participation with Seating Technologies The degree of lineation, contouring and adjustability associated with each seating system facilitates the users by providing a balance between stability and mobility for the maintenance of neutral skeletal alignment to prevent skeletal deformities. Seating devices under this category have developed as discrete areas of intervention, each addressing the preferences of the target need to operate in all aspects of their life, such as resolving the issues related to postural control, tissue integrity and supporting a position to reduce user fatigue, enhancing the respiratory and circulatory function.


      




      

        Performance Areas




        Assistive Technology for Cognitive Augmentation Majority of the “cognitively” accessible technology is mostly a decade old. Cognition refers to the mental process of knowing, which includes features like consciousness, perception, thinking, and judgement, memory loss, dementia, language difficulties, the ability to make decisions, and the ability to operate independently are all symptoms of cognitive impairments. Specially designed technology for appropriate cognitive support (Fig. 5) can compensate for those cognitive impairments which can not be addressed by complex mainstream technologies [17]. The availability of soft technologies, such as appropriate selection, training, and implementation of technology solutions, is a critical element that makes the usage of Assistive technology for Cognition successful.




        Rehabilitation specialists, living skills counsellors and home health care providers [18] can all provide support to individuals with cognitive problems. Knowledge representation enables the proper interlinking of things, ideas, and events. The ability to recognise an object and the ability to recall the steps to do a task helps in figuring out the need for an assistive device to aid cognitive function. A Comprehensive evaluation of an individual's abilities relevant to the activity offers an exact estimate of the required support. Assistive technology selections are then moderated by the circumstance. Most of the commonplace technologies used for micro-prompting, alerting, storing and displaying, with reduced complexity and smart interfaces, produce output in the form of speech or text. Such devices also enable cognitive functions that render classifying products' functional categories more challenging.
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Fig. (5))


        Assistive Technologies to Aid Cognitive Function.



        Augmentative and Alternative Communication Systems The area of Augmentative and alternative communication deals with the complex communication needs of an individual [19]. Individuals who have difficulties in developing speech and language abilities can use augmentative and alternative communication devices to help them write and communicate. Many communicators rely on “No-technology” approaches such as speech, gestures, facial expressions, and vocalizations to communicate.




        Low-tech systems in this category, such as paper communication boards and books, help meet communication needs quickly and easily, whereas high-tech devices, such as picture frames, smartphones, and computers, provide greater sophistication in available vocabulary, communication speed, and access flexibility. Speech-generating devices generate digitally recorded speech to help people with disabilities communicate more effectively. Assistive devices under this category help an individual to express their needs and transfer information.




        Technologies that Enable Mobility A person's mobility allows them to move to a location where the activity can be accomplished. Mobility with a wheelchair [20] is an activity that has garnered a lot of attention in terms of describing the abilities needed to be competent. The user must have a basic understanding of how to use brakes and manoeuvre in a wheelchair [21]. The degree of limitation in mobility determines the ambulation needs (Fig. 6). Individuals who are deemed marginal ambulators are at one extreme of the spectrum. Individuals with significant mobility restrictions who are reliant on manual mobility and for whom powered mobility is their only alternative for independence are on the other end of the spectrum.
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Fig. (6))


        Scope of Mobility Limitations.

      




      

        Assistive Technology for Manipulation and Control of the Environment
Manipulation is a term that describes the activities that we do with our upper extremities, specifically our fingers and hands. Using assistive devices, particularly ones that are electronic, demands a range of tactics. A person's everyday activities are the pinnacle of these manipulation components' integration. Special-purpose technology is required to suit the needs of Self-care, Recreation and Work. Assistive robotic systems are designed to help people with disabilities move items and operate independently by acting as a natural alternative manipulation device [22-24]. Robots are frequently used as personal assistants, with the purpose of assisting people with mobility impairments and/or intellectual limitations with manipulation. Everyday actions such as eating and personal hygiene are common tasks that are aided. Personal assistants are made up of stand-alone robotic arms to form robotic workstations and autonomous mobile robotic platforms that are integrated into a wheelchair.



        Person-Centred care service with Assistive Technology New technologies for home comfort and assisted-living context support Relationship-centered care, Relational autonomy, Successful aging and Wellness to keep the resident safe [25]. Existing monitoring technologies such as wearables for health monitoring, fall alerts and other connecting devices make older adults' lives more comfortable [26, 27]. Technologies such as Robotics, Social management system, Information communication technology, Telecare and Virtual environments alleviate loneliness and social isolation. Residential and Nursing care facilities may also address the needs of those with dementia. Person-centred care service design promotes the use of technology in healthcare. Social robot designs can be used to serve the people with dementia. Though, Person-centered robotic design and automated systems under this category can mimic human sensing, cognitive behaviour and produce immediate human-like emotional responses; they are designed specifically to focus on individual users' perceptions, expectations and various behavioural and physical aspects. Personhood in dementia care has been integrated with socially supportive robots and context-sensitive computer approaches to create symbiotic robotic systems.




        Personal Emergency Response Systems Assistive devices for the Personal Emergency Response System [PERS] help the elders and the associated caregivers by offering reliable, quick access to emergency assistance [28]. Because of loss of consciousness or severe ailments, modern PERS is usually enabled by contacting emergency assistance to aid an individual in automatically activating the system. PERS with fall detection employ impact detectors and analytics to recognise whenever an individual has fallen and promptly call for help.




        In-home Monitoring with Assistive Technology Without the need for human interaction, in-home monitoring systems [29, 30] can examine users' everyday life routines and use that information to determine when assistance is required. Any unfavorable occurrences recognised in a home setting equipped with sensors are transmitted to a member of the family or a health care provider via activity analysis. These products are highly suitable to single-occupant families.




        Assistive Technologies in the Context of the Classroom On a variety of devices, computer-assisted schooling delivers instruction and practice possibilities. Using software systems, high-tech assistive solutions can be created for use in special education classrooms as well as for individual children with learning disabilities. Text-to-speech, Speech-to-text and word prediction programmes for desktops and Graphic Organizers for mobile devices, Pentop computers, Optical Character Recognition (OCR) software, Visuwords and Visual Scene Display (VSD) platforms are some of the acceptable writing and reading options created with Universal Design for Learning (UDL) criteria.




        Assistive Technology in the Context of Workplace Assistive technology (AT) can help people with impairments overcome barriers to employment and work more productively. Over time, employees may acquire or develop disabilities. Companies that wish to help their employees retain their skills, talent, and experience as they age should invest in cutting-edge assistive technology. Appropriately configured technology can help AT users in the workplace by reducing the pain from awkward postures and movements. AT can also assist people with disabilities in adapting to new work environments and demands. Employing assistive technology gives businesses a competitive advantage by allowing them to hire from a bigger pool of eligible individuals without eliminating any.




        AT-enabled Office Settings Specifically designed Adapted, and Ergonomic keyboards can minimize strain and discomfort at the workplace. The content on the computer screen can be read by screen readers to produce it in a computerized voice, and Screen magnifiers make screen text larger for the person with low vision. Voice recognition software can help those with limited hand-use. Screen clips and Microphone headsets decrease neck strain.


      




      

        Issues Associated with Assistive Technology Practice




        The enhancement in individual independence is the main motivation for all assistive technological advances. The clinical decision-making process for a specific individual's assistive technology should therefore adhere to the professional and ethical principle of autonomy. The ethical principle of justice is concerned with the issue of fairness in individual, organisational, interpersonal and social situations, and it emphasizes individual liberty and choice.




        Despite its limitations, the assistive technology business meets the needs of high-income environments. In low-income countries, small-scale domestic manufacturers and distributors of assistive technology are often unable to address the requirements of everyone who needs it [31]. Furthermore, assistive technology facilities are sometimes scarce. Individuals with varied disabilities, ages, ethnicities, genders, and languages often do not have equal access to assistive infrastructure and supplies because they live in different regions of a country, and they live in a diverse state of the economy. Rising costs, restricted accessibility, a lack of knowledge, a scarcity of adequately trained workers, a paucity of administration, and insufficient funding for assistive technology all contribute to a lack of access [32].




        Assistive technology is provided by the government, religious agencies, overseas humanitarian relief, corporate, philanthropic and the private commercial sector. Due to the challenges in delivering a consistent supply of assistive devices and replacement parts due to a lack of regulations, logistical, finances, innovation, and expensive customs and excise costs, very few people receive access to a limited selection of assistive equipment. In low-income situations, assistive gadgets might be prohibitively expensive. Additional problems can include indirect charges and maintenance costs. Improper assistive devices can cause health issues thereby device disengagement. The effectiveness of any assistive device initiative hinges on the availability of adequate assistive device services. Assistive devices must be tailored to an individual's context and personal qualities to guarantee that there is a demand for them, that they are used, and that they are safe. For a variety of assistive devices, design standards have been developed. As practitioners and service suppliers are unaware of the variety of obtainable assistive devices and associated advantages, demands and incentives to supply are restrained.




        It is widely acknowledged that there is a great potential for assistive technologies, but provision is considerably lower, particularly in low- and middle-income nations. This imbalance between requirement and availability is a barrier to better access, and it is caused by a variety of circumstances, including a general lack of understanding between intended consumers, carers, and medical practitioners. In addition, there is a substantial unsatisfied requirement for assistive technologies in the treatment and care of illness and injuries - likewise, this high degree of requirement somehow doesn't correlate to a short supply. Overall, there is a dearth of information on the scale of the unfulfilled demand in this sector.The majority of research evaluating the usefulness of various forms of assistive devices leads to high environments, which is unexpected. A dearth of elevated, well-designed investigation in this domain has been emphasised by many studies synthesising outcomes to date.


      




      

        Attempts to Maximize the Accessibility and Affordability of Assistive Technology




        The potential for developing and manufacturing appropriate assistive gadgets at a reasonable price is enormous. The Worldwide Cooperation on Assistive Technology (GATE) and the WHO's Priority Assistive Devices List are working to promote access to affordable, high-quality assistive products on a global scale [32]. In addition, the WHO is assisting governments in the development of national assistive technology programmes. Adopting an integrated approach to assistive technology could make more economical options [33]. Market shaping could be used to lower transaction costs and balance suppliers, thereby consumer liabilities. The cheap cost and availability of glasses have aided a number of activities in the eye health sector to promote access to affordable eyeglasses, such as through optical shops and school health programmes [34]. Community-based methods could help underserved groups gain access to assistive technology. Non-profit organisations work to promote access to assistive devices by donating them to people who otherwise would not be able to buy them, albeit this model, which is based on donations, has sustainability difficulties. International governmental organisations, governments, non-governmental organisations, and the corporate sector may form partnerships to provide assistive equipment.


      




      

        Research Trends and Future Research Directions




        With the progress in smart technology and microsensors, wearable and other smart technologies have made it possible to remotely monitor the health of humans by closely tracking human activities without disturbing the user's motions. With the advancement of the Internet of Things (IoT) and smartphone technology, it is now possible to use assistive technologies to remotely monitor a patient's recovery. Wearable technologies can also be used to monitor hand joints and to help athletes recover from running-related ailments. Smart technologies encompass advanced materials utilised in protective gear and clothes, as well as electronic technologies. Wearable technology in rehabilitation gives high-quality care to a large number of people with complex medical conditions. Disabled people can participate in more activities with the help of remote monitoring devices, which also improves healthcare diagnostics. Many well-known multinational corporations are developing portable smart assistants for daily use that can accurately detect common health problems and provide real-time monitoring, eliminating the need for physical testing. Smart healthcare makes healthcare solutions more convenient and efficient by incorporating cutting-edge technologies such as big data, deep learning, artificial intelligence, IoT, and edge computing. Smart assistive technology improvements are targeted at assisting users not only in converting biological, personal, and environmental data into meaningful user cognition, but also in translating these insights into comprehensive judgments and goal-oriented activities. Microsensors, wearable gadgets, and other intelligent technologies have made it possible to remotely monitor people's health by carefully monitoring human activities without interfering with their movement.


      


    



OEBPS/Images/9789815079159-C1-F3.jpg
Feature Matching

e

Individual Technology
-Needs Interface
-Abilties -Processing

~Expectations -Output






OEBPS/Images/9789815079159-C1-F5.jpg
To provide the guidance
10 execute tasks.

To provide reading and
writing enhancement
vith Language tools

support
To priortize daiy tasks | | To restore the foremost
on time basis ‘memory functions.






OEBPS/Images/9789815079159-C1-F2.jpg
No Tech Low Tech
penci Grip Buzzers.
Postit Notes. ‘Adapted books
Sianted Surtaces ‘Siant board
Raised ined paper Highighters, tape
Covered Overlays MP3 Players.
Tactle leters Magnifiers
Magitying bars Lights
‘Weighted pencils Reacher
Mnemonics: Lever handles.
Detailed autines for note. Date Plamer
Colorcd Papirimete sards ‘Golor Postit notes
Picture boards. Glip board
Large text beoks ‘Organized fing system

Tordo lsts
Mid Tech High Tech

‘Switch operated Applances
Audio Books.

Word processor

‘Voice Output Communication aid
‘Spell Checker

Caiculator

Voice amplier

Digial recorders

Electronic Organicers

‘Screen Magnifier

‘Adapted keyboards Mouse toys.
Poriable document camera.
cerv

Electronic dictonary.
Text 10 speech (ITS)

Alpha Smart Keyboard

Word predicton Software
Environmental Control Devices
Voice recogniton software

PDA's, OCR Software

Robotic Ams.

Elecuonic remirders

Automatc adjustable desks & tables.
Voice Gontrol tdephones

Reading and Scanning Software
Augmentative Communication device
Noise canceling headset






OEBPS/Images/bentham_logo.jpg





OEBPS/Images/Cover.jpg
COMPUTER ASSISTIVE TECHNOLOGIES FOR
PHYSICALLY AND COGNITIVELY
CHALLENGED USERS

Editors:
Manoj Kumar M.V.

Immanvuel Azaad Moonesar R.D.
Ananth Rao
Pradeep N.
Annappa
Sandeep Kautish

Vijayakumar Varadarajan Bentham Books





OEBPS/Images/9789815079159-C1-F6.jpg
Mobility Limitation

I

¥ L] 2 ¥
Marginalor -
il Minimal Manual ‘Complete
Lot ambuiaiion ambulation Mobiity
with Low or with Hightech impaiment
midtech AT AT






OEBPS/Images/9789815079159-C1-F4.jpg
Assistive Technology

susgmentaive.

Mobily and Aterrative Daly Living i
Gammunication
Visual . compuer Seating and
Hearing “nccess Posiioning creatve tinking|
Recreatonand | [ Prostnetcs and | | Envionment | | Pre-vomatonay
Lesure. ‘Orthotics Convol and Vocational






OEBPS/Images/9789815079159-C1-F1.jpg
iy Advnced
Mauncioning Tooks

eods Specitc Tanng

Freguenty Electroic
Very Expensive

Tintea Tho Eecroics
Lese sopnistcaed
Euy o Loam
Resdly Avaiable
Atordabl Toos
Cowamenance

e T

High tech

1

Mid tech

ey e Sty persed

volves Basie Crcuiry
Nay costmore

Requies Traning

Mechanical devices

Notech

Vo Elocirontc
verySimpie
Reauire o waining

o vottomtont
nexpensive

Rexdyo Use
Atordabl oots






