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Abstract— The emergence of human-computer interaction 

as a concept can be attributed to the progress made in 

computer technology. Educated and technically proficient 

young adults often take part in research experiments 

related to human-computer interaction. The mental model 

in human-computer interaction is the main topic of this 

essay. One of the tactics used in this review study is to call 

attention to current theories, findings, and advancements 

in HCI. A second strategy is to look for study areas that 

haven't been explored yet but are falling behind. In order 

to produce better user-friendly products, this study 

emphasizes the importance of fidelity prototyping, which 

highlights the emotional intelligence of the user. This 

process is still being developed and designed as an 

automated method. 

The area of human-computer interaction explores the 

interactions between people and computers, focusing on 

the extent to which computers are designed to effectively 

accommodate human needs and preferences. A user-

friendly method of computer access is speech and pattern 

recognition. The suggested system will launch the speech 

driver before capturing user input using the microphone. 

We'll translate the speech input into text.  

The text input is transformed into tokens by the lexical 

analyzer and saved in the symbol table. Tokens are fed 

into the parser, which creates a parse tree. This vocal 

input can be used to execute various Linux OS commands. 

The speech will be analyzed for keywords that apply to 

other activities, and the corresponding command will be 

carried out. The suggested system will function in both 

terminal and word processor modes.  It will carry out both 

internal and external commands in terminal mode. When 

in word processor mode, it will carry out actions like open, 

type, save, and exit.  Operations will be carried out by the 

system in response to oral commands. 

 
Keywords— Human Computer Interaction, Natural Language 

Processing, Application Program Interface, Speech to text, 

Emotional intelligence, Interactivity, Younger participants, Fidelity 

Prototyping. 

I. INTRODUCTION  

The field of Human Computer Interaction revolves around 

studying the interaction between users and computer systems. 

It explores how people utilize and sometimes misuse the 

systems, processes, and technology within the computing 

industry. The primary focus of HCI is to enhance the usability 

of computer interfaces, leading to improved human-computer 

interactions. Various academic disciplines, such as computer 

science, psycho1ogy, design, media studies, and behavioral 

sciences, contribute to the study of HCI. Human Computer 

Interaction was initia1ly introduced by authors in 1980 and 

gained recognition in 1975. The book The Psychology of 

Human-Computer Interaction by Stuart K. Card, Allen 

Newel1, and Thomas P. Moran, published in 1983, played a 

crucial role in popularizing this field. 

      Human-computer interaction involves the practice and 

research of usability, focusing on the interactions between 

individuals and computers, their shared understanding, and the 

development of software that enhances people's lives and is 

enjoyable to use. It can be viewed as an exploration of how 

users interact with computers to carry out tasks efficiently and 

pleasantly. The core components of HCI are the user, the 

computer, and their interactions. Creating both low and high-

fidelity representations is essential. Developing an intelligent 

HCI requires equipping it with the ability to perceive, 

understand, and appropriately respond to the user's affective 

input. The paper also discusses various HCI design strategies. 

II. LITERATURE SURVEY  

The existing research papers in the field primarily center 
around enhancing the present state of Human-Computer 
Interaction systems by incorporating cutting-edge technologies 
and advanced methodologies. Various authors have proposed 
systems that aim to improve user experiences and interactions 
through the integration of AI and other advanced technologies. 

The system enables users to interact with and control home 
appliances and machines through speech commands. To 
operate the system, users need an Android smartphone with 
Bluetooth connectivity. The smartphone communicates the 
speech commands to the programming unit via Bluetooth, and 
the programming unit, in turn, instructs the controlling unit to 
operate the devices according to the user's requirements. [1].  

This research focuses on the development of a wheelchair 
control system using speech recognition for individuals with 
physical disabilities. The system allows users to control the 
wheelchair using speech commands in various languages. To 
enhance the quality of the speech signal, multiple signal 
processing techniques are applied. The system utilizes isolated 
words for speech recognition, where the words are trained and 
stored in a database. After the training phase, a testing phase is 
conducted to validate the effectiveness and accuracy of the 
speech recognition system in controlling the wheelchair. [2]. 
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This  paper focuses on the usability of an intuitive human-
device interaction method for controlling and providing 
feedback in a video delivery system. The method utilizes 
various techniques such as hand gestures, speech recognition, 
and finger tracking to enable intuitive interactions. 
Additionally, the system recognizes user emotions and body 
positions to derive implicit feedback. However, it is observed 
that accuracy is negatively impacted by factors such as large 
distance between the user and the device and background 
noise. [3]. 

This research paper presents an interactive interface that 
bridges the communication gap between humans and 
computers through the combined use of pattern and speech 
recognition. The system aims to offer user-friendly access to 
computers by accepting both speech and pattern inputs. It 
utilizes Speech Application Programming Interface to process 
voice commands, where speech recognition  translates the 
spoken commands into text, and text-to-speech  functionality 
enables the system to audibly respond by speaking out the text. 
By incorporating these technologies, the interactive interface 
creates a seamless and intuitive interaction between users and 
computers. [4]. 

The primary focus is on facilitating speech-based 
interactions with the computer to enhance educational 
experiences. The paper addresses a significant challenge in this 
context, which is environmental noise that can hinder the 
system's performance. To overcome this issue, the paper 
proposes the implementation of noise removal algorithms. 
Specifically, the Wiener filter and echo cancellation techniques 
are utilized to achieve optimal performance in noise reduction, 
ensuring effective speech recognition and interaction with the 
computer in an educational setting. [5]. 

The paper delves into the details of speech recognition 
technology and its application in computer systems. One of the 
key features discussed is the implementation of a security 
measure that prompts users with random questions during the 
login process. This security feature operates by comparing the 
user's input string with an inbuilt dictionary to validate their 
identity. By leveraging speech recognition, this system 
enhances the interaction between users and computers while 
providing an additional layer of security during login 
procedures. [6]. 

III. WORKING OF AI 

In order to enable intelligent behavior and enhance user 
interactions with computer systems, several AI techniques are 
used in human-computer interface (HCI). Here, we go over 
how AI functions in many HCI areas: 

A. Natural Language Processing (NLP): 

NLP uses AI systems to process and comprehend human 
language. This calls for the use of methods like speech 
recognition, language comprehension, and language 
production. NLP is used, for instance, by voice assistants like 
Siri and Alexa to understand spoken requests, provide the user 
with pertinent information, and carry out activities on their 
behalf. 

 

Figure 1 :  Applications of Natural Language Processing 

B. Computer Vision 

      Computer vision techniques driven by AI allow machines 

to recognize and decipher visual data from pictures or videos. 

This entails activities like scene interpretation, gesture 

recognition, object recognition, and facial and object 

recognition. Computer vision techniques, for instance, can 

make it possible for systems to recognize hand motions and 

react appropriately, enabling users to interact with interfaces 

using simple gestures. 

 

 
 

Figure 2 : Showing the computer vision between Machine and 

Human 

C. Affective Computing: 

For the purpose of identifying and responding to human 
emotions, affective computing blends AI and psychology. To 
determine the user's emotional state, it entails studying 
physiological signs, speech tone, and facial expressions. 
Emotionally intelligent interfaces are made possible by AI 
models that have been trained to understand emotional cues 
and respond appropriately. Affective computing, for instance, 
can be used to modify the content or tone of a virtual assistant's 
responses in accordance with the user's emotions. 
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Figure 3:  Showing the emotional expression of the user 

D. Personalized Interaction: 

      By learning from user behavior, preferences, and context, 

AI approaches, and in particular machine learning algorithms, 

can enable personalized engagement. In order to develop 

models that may tailor the system's behavior, content, or 

recommendations to specific users, user data must be gathered 

and analyzed. For instance, internet platforms employ 

machine learning algorithms to tailor information, 

suggestions, and user interfaces according to the surfing 

patterns and preferences of each user. 

 

 
 

Figure 4 : Showing the user interaction with AI. 

 

Real-time inference, model training, and data collecting are 

frequently combined to make AI in HCI work. A variety of 

sources, including user interactions, textual or visual data, or 

labeled datasets, are used to collect data Based on the specific 

goal and the data available, this information is then employed 

to train AI models using various approaches such as 

supervised learning, unsupervised learning, or reinforcement 

learning. The Artificial intelligence models is integrated into 

the HCI system after training, where they examine user input 

data, interpret it using what they've learnt, and produce the 

relevant replies or actions. To provide consumers with 

intelligent and contextually aware interactions, real-time 

inference includes applying the trained models to fresh data. 

 

IV. DISCUSSION ABOUT NATURAL LANGUAGE 

PROCESSING  

The goal of natural language processing, an area of 
artificial intelligence and linguistics, is to give computers the 
ability to understand sentences or words in human language. 

The need of users to communicate with computers in natural 
language and streamline their activities served as the driving 
force behind the creation of natural language processing. Users 
who lack the time to learn new programming languages or 
become proficient in those that they already know can benefit 
most from natural language processing since it enables them to 
converse with machines using everyday language. 

A language can be defined using either a set of rules or a 
set of symbols. Information is communicated or shared through 
a combination of these symbols. The rules govern how these 
symbols are used. Natural Language Processing  comprises two 
main divisions: Natural Language Understanding and Natural 
Language Generation, which focus on comprehending and 
producing text, respectively (Figure 5).  

 

Figure 5 : Classification of  NLP 

The examination of language includes various aspects: 
phonology, which involves the study of sounds; morphology, 
which deals with the construction of words; and syntax, which 
focuses on sentence structure. Additionally, there are other 
components such as pragmatics, which pertains to 
understanding language in context, semantics, which involves 
the meaning of words and sentences, and syntax, which relates 
to the arrangement of words in a sentence. 

V. LEVELS OF NATURAL LANGUAGE PROCESSING 

The levels of natural language processing are one of the 
most illustrative ways, which aids in producing Natural 
language processing text by accomplishing Content Planning, 
Sentence Planning. In Figure 6 

 

 

Figure 6: Showing the Phases of  Natural Language 
Processing architecture 

The study of language encompasses a variety of topics, 
including language meaning, language context, and language 
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types. Some of the key words in natural language processing 
include the ones listed below. linguistics theory, specifically.  

A. Phonology 

The field of linguistics known as phonology focuses on the 
systematic organization of sounds in language. In 1998, Lass 
defined phonology as a broader study of the sounds of 
language, encompassing various linguistic aspects, more 
accurate description would be that phonology proper is 
primarily focused on the role, behavior, and organization of 
sounds as linguistic units. This perspective differs from Nikolai 
Turetsky's definition in 1993, which states that phonology is 
the study of sound as it relates to the language system. 
Phonology also involves examining how sound is utilized 
semantically to encode meaning in human languages. [8]. 

B. Morpho1ogy  

      Morphology in Natural Language Processing focuses on 

the study of word structure and formation through 

morphemes. Techniques like lemmatization, stemming, and 

word formation are employed to simplify language processing. 

Understanding morphological aspects is crucial for 

disambiguating word meanings, handling language 

complexities, and improving applications such as machine 

translation and information retrieval. Morphological analysis 

helps in grouping inflected word forms, enhancing language 

comprehension, and effectively handling irregular word 

variations. By recognizing the smallest units of meaning 

within words, NLP systems can accurately process and 

interpret human languages, leading to more sophisticated and 

efficient language-related tasks.   

C. Lexica1 

     The study and processing of individual words or 

vocabulary in a language is referred to as "lexical" in Natural 

Language Processing (NLP). Tokenization, resolving word 

sense ambiguity, comprehending the meanings and 

relationships of words (lexical semantics), and using lexical 

resources like dictionaries are only a few of the tasks 

involved. Better language understanding is made possible by 

lexical analysis, which aids NLP systems in decomposing 

texts into words for additional analysis. Information retrieval, 

sentiment analysis, and machine translation are all dependent 

on it. Lexical-based language representations are frequently 

used by NLP models to enhance language comprehension and 

predictions. Overall, the lexical component of NLP aims to 

investigate and make use of the crucial function that words 

serve in language processing and understanding. 

D. Syntactic  

         The primary focus of language processing at this level is 

on dissecting a sentence's words to ascertain its grammatical 

structure. For this level of processing, a grammar and parser 

are both necessary. A representation of the phrase that 

captures the links between words and their structural 

dependencies is the result of this research. Although various 

grammars may be used, not all NLP applications necessitate 

comprehensive sentence parsing. It has been argued that 

clausal and phrasal dependencies are frequently sufficient 

because some tasks have difficulty understanding 

prepositional phrase attachment and conjunctions. The syntax 

of most languages uses word order and word dependencies to 

convey information. For instance, phrases like "The cat chased 

the mouse" and "The mouse chased the cat" might have very 

different meanings even with tiny grammatical variations. 

E. Semantic 

      The common misconception is that semantics solely 

determines meaning, but in reality, semantics plays a role at 

all levels of language processing. Semantic analysis is focused 

on understanding the connections between word-level 

meanings within a sentence, enabling the identification of 

potential interpretations. Similar to syntactic disambiguation, 

which helps with various parts of speech, semantic processing 

involves disambiguating words with multiple senses. For 

example, the word "file" could refer to a binder or a computer 

data storage unit, and the correct meaning can be determined 

by considering the sentence's context. Semantics is essential 

for both dictionary-based and context-based meaning 

extraction, as most words have multiple meanings that can be 

discerned by examining the surrounding sentence in its 

semantic context. [9][10] 

F. Discourse 

      The Sentence-level units are handled by syntax and 

semantics in Natural Language Processing (NLP), whereas 

discourse level deals with lengthier text units that go beyond 

single sentences. Discourse analysis analyses the text as a 

whole, concentrating on how component sentences are related 

to effectively transmit meaning, as opposed to treating multi-

sentence texts as independent entities. Discourse/Text 

Structure Recognition and Anaphora Resolution, which 

reorders sentences to increase the overall coherence and 

meaningful representation of the text, are two crucial 

components of discourse analysis. Discourse/Text Structure 

Recognition replaces words like pronouns with the pertinent 

entities they relate to. In conclusion, discourse-level NLP 

considers the relationships between sentences when working 

with longer text units to help people grasp and communicate 

meaning more effectively. 

G. Pragmatic 

       Pragmatics plays a crucial role in understanding how 

additional meaning is inferred from texts beyond what is 

explicitly stated. It focuses on the effective use of language in 

specific situations, requiring a deep understanding of the 

context and external knowledge, such as intentions, plans, and 

objectives. For example, the word "they" in two sentences 

might have different implications, but understanding the 

intended meaning relies on pragmatic or global knowledge. In 

essence, pragmatics allows us to grasp the purpose behind 

language usage and how meaning is shaped through context 

and shared knowledge [9].  

 

 

 

http://www.ijsrem.com/


          INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM) 

             VOLUME: 07 ISSUE: 08 | AUGUST - 2023                                           SJIF RATING: 8.176                                    ISSN: 2582-3930                                                                                                                                               

 

© 2023, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM25013                                             |        Page 5 

VI. AREAS OF HUMAN COMPUTER INTERACTION 

The field of human computer interaction spans a wide 
range of topics. 

 
Figure 7 : Showing  Some of the domains where human-

computer interaction is used  

VII. EMOTIONAL INTELLIGENCE 

          Within the realm of human-computer interaction, facial 

expressions are regarded as signals or manifestations of 

emotions, encompassing a range of feelings such as surprise, 

anger, joy, fear, sadness, and contempt. Emotional speech 

recognition serves as an additional technique to identify and 

understand emotions expressed through speech.[11][12]. 

 

 
 

Figure 8 : Emotional intelligence. 

VIII. GOAL OF HCI  

       Making systems useful, secure, and safe is the primary 

goal of human computer interaction. Systems also need to be 

functional. Usability in this context refers to the process of 

making systems simple to use and simple to understand. 

Developers must try to in order to create computers with 

acceptable usability 

 

1. Recognize the elements that collect information, such as 

how users interact with technology. 

2. Creating numerous methods and tools that enable the 

construction of appropriate systems. 

3. Achieving effective, efficient, and safe computer interaction 

is the second, and more crucial, step after developing 

acceptable systems. 

4. It's advisable to keep in mind that computer systems must 

be usable and simple for people when creating them. 

IX. CONCLUSION  

    The integration of artificial intelligence (AI) has the 

capacity to bring about a transformative impact on human-

computer interaction (HCI), elevating user experiences and 

facilitating interactions that are intuitive, intelligent, and 

personalized. This research delves into the application of AI in 

HCI, with a specific focus on areas like tailored interactions, 

affective computing and NLP, aiming to create more 

sophisticated and individualized ways of interaction. 
     It to be able to enable natural and conversational 
interactions with voice assistants, chatbots, and intelligent 

dialogue systems, computers must be able to interpret and 
produce human language. Intuitive movements, object 
identification, augmented reality interfaces, and immersive 
experiences are all made possible by computer vision, which 
enables systems to understand and react to visual input. By 
sensing and responding to human emotions, affective 
computing improves human-computer interaction (HCI). This 
results in emotionally intelligent user interfaces that change 
and respond to users' emotional states. 

By adapting computer systems to specific users' tastes, 
behaviors, and contexts, personalized interaction is made 
possible by machine learning algorithms. This results in the 
delivery of individualized content and the improvement of user 
experiences. 

We emphasized the potential advantages of AI-driven HCI 
throughout this study, including increased user happiness,  

higher system performance, and more natural and intuitive 
interactions. To ensure the responsible and successful 
implementation of AI technologies in HCI, we also noted the 
difficulties that must be overcome, such as privacy issues, 
ethical issues, and the requirement for explainable AI. 

We sought to enhance HCI and shed light on the potential and 
constraints of AI in HCI by undertaking a thorough study of 
existing research, approaches, and frameworks. This research 
provides the path for additional investigation and the 
development of intelligent user interfaces that provide tailored, 
contextually aware, and emotionally intelligent user 
interactions.  
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