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ABSTRACT--- Human-computer interaction (HCI) 

consultants recommend methods aimed at construction of the 

interfaces to software purposes. These highlights evolving an 

inherent interpretation of user features and errands. As 

significant as HCI is for constructing plug-ins worked out via the 

common people, yet it is further vital if the focus onlookers are 

differently abled humans (DAHs). Amending the existing 

designed software is under process headed for improving the 

quality of life for DAHs and their assisting analysts is ensured. 

Analysis, review and a detailed study were performed that 

includes inferred advices from counselors/analysts and DAHs in 

and around our living circumstances to enhance the DAHCI 

artefact. The responses of all stakeholders are considered for the 

efficacious devising of this system by means of the rigorous needs 

noted from the exploration of this research. 

Index Terms - Index Terms—Human-computer interaction 

(HCI), Differently Abled Humans (DAHs), Differently Abled 

Human-computer interaction (DAHCI), Quality of Life, 

effectiveness, efficiency. 

I. INTRODUCTION TO HUMAN COMPUTER 

INTERACTION 

Human Computer Interaction (HCI) is the disciple that 

deals with human collaborating with computers with 

intentions that it empathizes, characterizes and fabricates 

systems and its interfaces that are pleasurable to manipulate, 

take part in winning and are user-friendly. Established very 

early and then it was prone in the direction of “usability” of 

the interface systems that concentrates at nonfunctional 

obligations, extending as of this usability towards 

maintainability, getting on it was balanced through 

“functionality” of the system with the authentic symmetry 

found the minute an equilibrium relating to these dual 

features - functionality and usability of the system is at hand 

and is fundamentally investigated on HCI design [12] that 

embraces user endeavor and so must be apparently sensed 

and verified [20, 21]. The involvement of user is physical, 

mental and/or emotional participates. This manuscript 

resolves additional clarifications of the modern innovations 

and its impacts concerning the characteristics of HCI and on 

the other hand review a handful of the consequences of 

intensifying technological trends that must be explored [2]  

upon particularly for the DAH known as Differently Abled 

Human Computer Interaction DAHCI systems. 
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Though, HCI leads to well-organized user conducting, the 

queries regarding the DAH need for computers indicates to 

transformation with advancement with innovative feel to the 

time ahead, especially the HCI professionals currently ought 

to make every effort for a consistent globe where 

automation tools that include Artificial Intelligence (AI) and 

Machine Learning (ML) and routine living endures in 

synchronization. 

 
Figure No.1: Human Computer Interaction 

HCI entails of three major chunks with the user, the 

computer, and their interaction i.e., the directions both are 

teaming up as one [14].  

HCI is imparted nowadays in several branches that deals 

with information technology, together with psychology, 

ergonomics, sociology, sociocultural, philosophy, 

economics, law, mathematics, ecology, biology, design, 

media, communication studies, cognitive science, 

information science, science and technology studies – web 

engineering, artificial intelligence and machine learning, 

pervasive  

 

Impacts of Differently Abled Human Computer 

Interactions and their Quality of Life 

Venkatesh Sharma, Sasikala Dhamodaran  



 

Impacts of Differently Abled Human Computer Interactions and Their Quality of Life 

194 

Published By: 
Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: C10400283S19/19©BEIESP 

 
Figure Nos. 2, 3: visualization of the variety of 

disciplinary knowledge and skills involved in 

contemporary design of human-computer interactions 

Computing, ubiquitous computing, ambient intelligence 

[13], etc., geographical sciences, management information 

systems, and industrial, manufacturing, systems engineering 

and a few more. HCI exploration and procedures captivates 

and fuses all these prospects. HCI is the identity in a society 

of societies. 

II. REVIEW OF LITERATURE STUDIES 

Using a Viola-Jones algorithm the face detection is done, 

then Circular Hough Transform locates the pupil and blob 

analysis method locates the glint, gaze direction of the user 

is assessed and operates the input devices of a computer like 

keyboard and aids to identify the key to be pushed in [1]. 

The innovative HCI system rewarded its job for a precise 

differently abled individual, thereby they’re capable to 

perform their duties [2]. Summarize how they remain 

dissimilar as of those cast-offs in outdated technical 

exploration [2, 3, 4, 5, 6, 7, 15]. Defines the alteration and 

substitution of traditional input tools - the keyboard and 

mouse, and the input methods with switches [4, 7]. Talk to 

the hand! Digital inclusion of deaf, blind people [5]. The 

assistive collaboration is still highly holding back! And 

completeness on each feature is the resulting aspiration to 

accomplish [8]. This work precisely focuses on constructing 

procedures that were emphasized by applicants with 

mobility or motion impairments through a usability 

assessment to display that still in an equitably similar 

cluster, numerous distinct variances will occur that may 

impact the fabrication of adaptive systems [9]. Generally, at 

hand an insight of amplified freedom as of the utility of 

audio-based ecological gauge/valve device/switch/monitor 

[10]. Investigational outcomes illustrate that the established 

interface has good functioning and can be castoff for 

working real-time interaction and switch in 

Electrooculography (EOG)-based HCI systems or just as for 

history of first-human direction-finding depictions in games 

industry [11]. Tangible user interface (TUI) presents 

physical structure to digital information associating their 

space and study realizing elderly people included in the 

development, from constructing to assessing the model and 

exploring its consequences of grownup adults’ public 

communications and wellbeing [17]. The Human-Computer-

Context Interaction (HCCI) framework was anticipated and 

they need to be further assessed based on comparisons with 

other innovative projects [19]. 

III. ADVANCEMENTS IN HCI SYSTEMS  

Subsequent topics are presently reviewing the current 

developments and pioneering forecasts in the exploration of 

HCI. Artificial Intelligence, Natural Language Processing 

and Machine Learning, Artificial Neural Networks, Expert 

Systems, Fuzzy Systems, Pervasive Computing, Ubiquitous 

Computing would be all over the place [13], Cloud 

Computing, Visualization and Scientific Computing,   

 
Figure No. 5: Apple’s iPhone HCI experiences 

Ambient Intelligence: Clearly stating it is a pervasive 

computing setting that permits it to collaborate over and act 

in response suitably to the individuals in that surrounding 

[13],  

Graphics and Animation Design, Image Processing and 

Computer Vision, Multimedia Content Distribution, User-

interface Design, Virtual Reality, High-performance 

Computing, Web of Things etc. 

IV. MONOMODAL AND MULTIMODAL HCI 

SYSTEMS 

Monomodal HCI systems get through anyone particular 

type of interactions and this is useful for the differently 

abled persons. There are three types of Monomodal HCI 

systems - vision-centered, audio-centered and sensor-

centered monomodal HCI systems. Sight impaired persons 

interact with audio-centered monomodal HCI systems, 

specialized with techniques related to Facial Expression 

Analysis, Gesture Recognition, Body Movement Tracking, 

Gaze Detection (Eyes Movement Tracking) algorithms, etc., 

whereas, hearing impaired persons collaborate using vision-

centered monomodal HCI systems focused on Speech 

Recognition , Speaker Recognition, Auditory Emotion 

Analysis, Human made noise/Signal Detections (Gasp, 

Laugh, Sigh, Cry and so on), Musical Interaction etc.,. 

Normal persons coordinate by all types of communications - 

vision-centered, audio-centered and / or sensor-centered 

focus on Pen-Based Interaction, Mouse & Keyboard, 

Joysticks, Motion Tracking Sensors and Digitizers, Haptic 

Sensors, Pressure Sensors, Taste/Smell Sensors etc., 

multimodal HCI systems. Monomodal HCI systems are 

made use by differently abled persons, but, multimodal HCI 

systems are benefitted by gaming industry, digital media, 

film industry and robotics in real-time. 
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V. DAHCI SYSTEMS 

Main Construction Problems Recognized are Practice 

larger graphic rudiments i.e. fonts, buttons, icons etc.  

Actual limited colors, visibly different as of some others. 

Audio is cast-off to support the pictorial data nevertheless 

manipulated extremely scarcely.  Hold entities easy [16]. 

Reduce the extent of data that needs to be thought of from 

one canopy to the resulting. Employ fluency and pictures for 

entities that must be retained. Lessen the generally 

recommended quantity of highest components on a display 

that was a vital instant.  Lead manipulators’ mind by 

constructing and clustering the components [18].  Stay away 

from concurrent errands. Prevent extensive on paper data. 

Suggest a confined and constricted choice organization with 

limited selections for preferences.  

Objectives to manufacture practical, secured, effective 

and efficient functional systems. For constructing such 

computer developers must put efforts towards: 

• Recognizing the aspects that govern how DAH 

exercise the technology. 

• Build and/or renovate tools and methods to empower 

in the construction of appropriate systems. 

• Accomplish effective, efficient, and protected 

interaction. 

• Entertainments, games, exercises, etc. have been 

introduced for them to relax and enjoy themselves. 

• Position persons, especially DAH first. 

VI. RESULTS & DISCUSSIONS 

Future trend of DAHCI states computers is ambient 

intelligence, ubiquitous and pervasive in that way our 

survival will be spellbound by computers. In the interim, the 

threatening part of this is for instance, violation of privacy 

owing to the existing ubiquitous technologies, 

Accommodating the DAH specifically with a pleasant and 

correct incident is intensification of eligibility of user-

centered consistency in response by means of maximum tips 

given below ought to amend them cause advancements in 

the precise path for these distinctive users. 

A. For the Vision Impaired DAHCI 

Software translators will not interpret graphical subject 

matters signifying this one’s vitality in possessing some text 

to describe graphics individually, and that’s same for those 

graphics that stand not anything but then text as well. It’s 

immeasurably inflexible to amplify text hand over in 

graphic form than in usual written fonts. Mark graphics with 

ALT text. Don’t limit font sizes or put up outlines stiff. The 

issue is much at ease for users with limited vision to vary 

dimensions of the page for their ease if there are no 

constraints. 

 
Figure No. 6: Keyboard for vision impaired DAH 

Attempt to utilize informative labels for page captions – it 

takes more time for a blind person to “scan” a page than it 

does for a sighted person. 

Always use usual HTML – software can out up with 

desperately by HTML that doesn’t stick to a typical 

structure. 

Try not to use a text only substitute website – fabrication 

must be common and text only substitutions ought to be the 

last wishes. 

B. For the Audio Impaired DAHCI 

It’s secure to overlook that various websites give 

encounters for the perceive sound impaired too [5]. A 

crucial explanation for this is that several heedless and 

earshot gives in individuals depend on sign language instead 

of analysis of a language for interactions. 

Best to retain language uncomplicated, always ensure 

using small words in place of big words. Challenging 

complications of language continually with a Flesch-

Kincaid test lives. The beneficial news is that it’s for all 

users. The approachability of language can immensely 

widen the spectators that involve by our matter contact. 

Deliver secure descriptions for audio and video wherever 

feasible. If not entrenched the depictions on a video 

precisely; impart a link to a text of the video. Attempt and 

retain this link as compact to the video as viable to be 

effortless to trace. 

Offering the processing amenities – effort on the way to 

produce confidence and that they are simple to use in a 

C. For the Physically (Mobility) Impaired DAHCI 

Numerous resolutions are employed in the hardware and 

software level too. 

Wheelchair and that there’s enough place for the 

movement impaired to operate in as well [8, 9]. 

 
Figure No. 7 Technology for audio impaired DAH 

D. For the Learning Impaired DAHCI 

To be remembered that close at hand are bulky figures of 

folks with cognitive incapacities. Though specified an 

enormous series that the problem is almost impractical to 

accommodate for complete learning impairments. Yet, few 

over-all methods aid initiate extensive likely onlookers 

lacking exceedingly troublesome in the design and 

development team. 

The practice of modest, even screens (the capacity to 

interpret one solo entity at all timely situation) benefits 

retain clarity to a maximum and have somebody’s notice 

engrossed on that notion. Hang on to simple language 

dictate support promoting the learning impaired. Best hint to 

have page interruptions to least – loads of repositioning 

graphics or enormously complicated navigation systems can 

annoy and complicate certain individuals through learning 

impairment. 



 

Impacts of Differently Abled Human Computer Interactions and Their Quality of Life 

196 

Published By: 
Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: C10400283S19/19©BEIESP 

 
Figure No. 8: Technology for physically impaired DAH 

Attempt to preserve lists in small and systematic sensible 

groups. This is particularly exact if they comprise links to 

further chunks of the website. By means of audio, visual and 

text to demonstrate the identical opinion supporting 

somebody continue intensifying and hold evidence 

also.Advantageous to think an effortless, reliable method to 

revert to the homepage so that if details turn out to be 

overmuch – the folks can simply begin another time. 

 
Figure No. 9: For learning impaired DAH 

VII. INNOVATIONS IN DAHCI FOR IMPROVING 

THEIR QUALITY OF LIFE   

HCI implicates the manufacture of interactive computing 

systems for DA individuals augmenting their employment 

and recreation. Around 300 organizations are concerned 

with the conception of hardware and software computational 

models that assist humans and computers interact.  For DA 

Innovative natures of system functionality are mandatory, 

and innovative functionality is influenced by novel 

technology and software. 

Earlier HCI, ignited curiosity in Manipulator Involvement 

and Collaboration Design. Later subsequently, the advent of 

personal computers (PC) and personalized network software 

with Word-like text editors in Excel-like spreadsheets. The 

invention of personal computers as well directed to naive 

operating systems, programming languages, and hardware 

with a big initial application by interactive computer games 

such as Pac-Man. 

Numerous organizations are strong in improving 

interactive computer systems and in what way they help 

users, organizations, and the public. 

One and only immense modification in HCI is as of the 

logical grouping of UI functionality to a further usual 

communication between DA humans and computers. Novel 

HCI systems are designed by first understanding what user 

intent is and then to provide a UI with the functionality 

needed. With complications, for example, carpal tunnel 

syndrome and workplace employees and computer 

manipulators sensing identical to drones, not to remark of 

late analogies of computer occupation to burning, generating 

human computer interfaces that drive workforces to be 

constructive and heartwarming happens to be the target. 

As a result, HCI engineers and designers are beginning to 

monitor people’s brain activity as they interact with 

computers in the hopes of recognizing thoughts that could 

be turned into commands. There is also an attempt to gather 

information on user emotional states to provide customized 

experiences to make DA users more productive. The pointed 

users - DAH, the assignments - DAHCI, the emphasized 

technology – Monomodal or Multimodal HCI systems, and 

perspective of purpose differently abled human based, on   – 

vision, audio, sense, mobility, or learning impaired, signify 

the four general aspects that must remain comprehended to 

qualify the advancement of an operational interactive system 

[7]. Still, these four features are vibrant and go on, growing 

on top of time, causing it vastly hard to decide at a static 

suite of usability properties. Additionally, the usability 

qualities are with clear-cut purpose and motivated by these 

four general features. Usability traits take an influence on 

the evolution process as they turn out to remain as usability 

constraints and sequentially enumerated usability 

disclaimers that resolve shortest impression taking place in 

the design result. Usability experts long for achieving 

usability assessments to confirm that the concluding system 

dictate sustaining these usability goals [20, 21]. 

CONCLUSIONS 

Finally, the process for the construction of DAHCI, 

though extensive and elaborate, stands essential and 

valuable for DAH quality of life.  The cautious learning of 

the HCI interface fabrication problems compared to the 

requirements of the extraordinary cluster of manipulators 

will constitute achievements to the artefact DAHCI, ahead 

of anything the austere operativity might still ensure on 

those conditions. The analysts and DAHs making the 

benefits of the plug-in will be sure to act on optimistically 

for it.  Numerous remarks are expected to receive high 

spots, i.e., the positive, constructive and advantageous 

characteristics of the plug-in for the DAHs. Significant 

extent of effort is vital because of DAHs and analysts to 

fulfill this procedure, from the beginning of the discussion 

to the extensive forms to the ponderings in the development 

and testing stage, and their entire association in the 

advancement of the augmentations. 
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