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input due to the complexity of natural language and diverse fields, hence
the need for a Systematic Literature Review (SLR) to investigate the
motivation behind the creation of chatbots, their development procedures
and methods, notable achievements, challenges and emerging trends.
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Generative AI Chatbots: Through the application of the PRISMA method, this paper contributes to
NLP; revealing the rapid and dynamic progress in chatbot technology with NLP
Culture Heritage learning models, enabling sophisticated and human-like interactions on the

trends observed in chatbots over the past decade. The results, from various
fields such as healthcare, organization and business, virtual personalities,
to education, do not rule out the possibility of being developed in other
fields such as chatbots for cultural preservation while suggesting the need
for supervision in the aspects of language comprehension bias and ethics
of chatbot users. In the end, the insights gained from SLR have the potential
to contribute significantly to the advancement of chatbots on NLP as a
comprehensive field.

This is an open-access article under the CC—BY-SA license.

1. Introduction

Specialized conversational agents, also known as domain-specific chatbots, signify a significant
advancement in the field of artificial intelligence. These exceptional robots are intricately designed
to excel in their specific domains, guaranteeing an unparalleled level of knowledge and proficiency.
In many domains such as healthcare and finance, these entities are prepared to provide information,
help, or services with exceptional clarity, unparalleled relevance, and steadfast correctness.

The development of chatbots has undergone a significant transformation, driven by the goal of
improving user pleasure and effectiveness, learning models like as TS5, BERT, GPT, and XLNet have
emerged as prominent examples of innovative advancements in the field. Through the utilization of
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these sophisticated models, developers have initiated a pursuit to enhance the intelligence of chatbots,
rendering them more perceptive and proficient in comprehending and addressing consumer inquiries
and requirements.

The advancement of domain chatbots has led to the emergence of several obstacles and
possibilities. The identification of these challenges and opportunities has become an essential
component of the current context. By identifying the specific challenges and devising novel
remedies, we may enhance the sophistication of these conversational agents, rendering them useful
instruments in several industries, eventually transforming the manner in which humans engage with
technological advancements.

Here are some of the major domains where domain-specific chatbots have found valuable
applications. One of the main reasons for creating chatbots is to support organizations and businesses,
in this case customer service [1] chatbots commonly used in industries such as e-commerce,
telecommunications, and banking. They help customers by answering questions with chatbot
helpdesk [2], service quality [3], service answer [4], solving problems [5], and providing support
services [6]. They can handle tasks such as tracking orders, resetting passwords, and answering
frequently asked questions.

Chatbots have become indispensable tools in providing customer service, enhancing customer
interactions and optimizing operational processes. They handle various tasks, such as addressing
inquiries, providing accurate responses, and managing complex tasks like order tracking. These
chatbots are now the equivalents of concierges, leveraging digital technologies to enhance client
satisfaction and free up human resources for more strategic endeavors. Besides being used in
services, chatbots are also used in the health domain [8] and digital service healthcare [9].

Chatbots are used as healthcare support [ 10] improve patient outcomes in all stages of diagnosis,
treatment, drug development and monitoring via conversational agents in healthcare [11], drug
prescription [12], medical accessibility [13]. Conversational agents are revolutionizing medical
practices by providing personalized care and information. They assist in diagnosis, treatment, drug
development, and monitoring, empowering patients with a sense of control and care. These agents
also facilitate prescription processes, ensuring patients receive the right medications at the right time.
They also enhance medical accessibility, making healthcare information and support accessible to a
wider audience. This transformative shift in healthcare management promises more patient-centric
and efficient services.

Furthermore, the incorporation of chatbots in education has been another remarkable outcome
of the digital transformation, especially during the COVID-19 pandemic era. These intelligent bots
have played a pivotal role in revolutionizing the way students and educators interact with educational
content and institutions. They can help answer student questions, deliver subject matter, and provide
personalized learning recommendations [ 14]. Chatbots are revolutionizing education by bridging the
digital divide, fostering inclusivity and adaptive learning environments, and their impact extends
beyond the pandemic era.

In addition, chatbots are also involved in business domains such as e-commerce [15] that help
integrate users to perform transactional activities, for example finding products, providing travel and
lodging recommendations [16], determining the choice of viewing preferences [17] and helping to
direct the payment process. Even in the scope of government, chatbots are used as government
services [18], government chatbots can provide information to citizens regarding public services,
answer questions about government programmes, and assist in submitting forms or applications.

The research gap in this paper lies in the need for a more comprehensive exploration of the
specific challenges and opportunities that arise with the development and deployment of domain-
specific chatbots, for example cultural heritage ecosystems. This paper provides an overview of
chatbot applications in various domains, providing additional aspects of technology that are often
used to improve chatbots.

Tri Lathif Mardi Suryanto (Evolving Conversations: A Review of Chatbots and Implications in Natural Language
Processing for Cultural Heritage Ecosystems)



International Journal of Robotics and Control Systems
Vol. 3, No. 4, 2023, pp. 955-1006

ISSN 2775-2658 957

Chatbots are revolutionizing various fields, including education, busssines, health, and
goverment. This technology offers natural interaction and anthropomorphic capabilities. However,
challenges such as language understanding, real-time processing, and ethical considerations remain.
Responsible and ethical chatbot development is essential. Hence it is important to provide
observations, analyses, and explanations of opportunities and challenges to chatbot technology.

The study focuses on significant areas within the rapidly evolving realm of chatbot technology,
highlighting the crucial role of optimization in enhancing user experience and satisfaction. It
emphasizes the need for cross-cultural research to develop culturally sensitive and adaptive chatbots.
The study also highlights the importance of evaluating the impact of chatbots in various industries,
such as healthcare, education, and customer service. It emphasizes the need for thorough rules and
best practices for chatbot design and deployment, encompassing ethical issues, data privacy, and
effective conversational design. The study result is used to highlights the potential of chatbots in
cultural heritage ecosystems.

Therefore, we defined the scope for the collection, review and discussion of the surveyed papers
as well as our research agenda during the idealization phase by answering the following research
questions:

e RQI: Why the chatbots are built on for all domain?
e RQ2: How the methods chatbots are built?
e RQ3: what's the outcome and challenge?

The rationale for conducting a systematic literature review (SLR) on chatbots is rooted in the
need to comprehensively assess and synthesize the existing body of knowledge in this rapidly
evolving field. Several compelling reasons support the undertaking of such a review:

1. Chatbots have experienced enormous growth and innovation over the years, so it is crucial to keep
up with the most recent advancements. Modern applications, trends, and technology are easier to
document using an SLR.

2. Chatbots have a multidisciplinary nature and are used in a variety of fields, including technology,
healthcare, education, and customer service. A comprehensive knowledge of their impact across
different areas is made possible by an SLR.

3. Identification of Research Gaps: By doing a thorough assessment of the current literature, it is
feasible to pinpoint unresearched areas and questions as well as identify research gaps.

Overall, in this study program, we conducted an analysis of the objectives behind the
development of chatbots by academics. On the basis of the overview research, we also looked into
the typical difficulties they encountered. In addition, we conducted an examination of several
approaches aimed at enabling the chatbot to acquire new knowledge. The chatbot or dialogue
system's construction and training using machine learning models and methodologies is the final
crucial issue that needs to be addressed and discussed.

The research contributions contributed by this paper are unique insights, findings, and
advancements on domains that have the potential to be developed and researched in depth in the
future utilization of chatbots such as cultural heritage that comes through the elaboration of various
domains. Secondly, this paper reveals the rapid and dynamic advancements in chatbot technology
utilizing NLP learning models through the utilization of Transformer machine learning models such
as T5, BERT, GPT, and XLNet, which this research has illustrated the possibilities of Transformer
machine learning being used to support potential domains.
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2. Method

It has become a common approach in chatbot research. These SLRs extend the scope of
traditional literature reviews by systematically searching, selecting, and analyzing relevant studies,
ensuring a rigorous and transparent process. By adhering to PRISMA guidelines, researchers aim to
reduce bias and provide a clear and comprehensive summary of existing research on chatbots and
related topics. These reviews often involve a structured search strategy, data extraction, quality
assessment, and synthesis of findings from multiple studies, contributing to a deeper understanding
of the current state of knowledge in the field.

2.1. Process of Systematic Reviews

Conducting a Systematic Literature Review (SLR) requires a well-defined search strategy to
identify relevant studies and literature. Here are the key steps to create shown in Fig. 1.

Chatbot / Rule-base chatbot / Al chatbot / Subject AND Keyword AND Abstract
Domain chatbot / Method chatbot / NLP
for chatbot / Chatbot text, image, voice

Al AND NLP AND ML
AND (artificial intelligence, natural language processing, machine learning)
focus on research

Articles / Procedings / Books / Book
Chapters / Editorials l

AND

Publish time

2013 -2023 Full-text access

Fig. 1. The paper selection criteria process

The systematic literature review (SLR) employed a meticulous search strategy to ensure
comprehensive coverage of relevant studies in the field of chatbots and their applications. Several
academic databases and search engines were thoughtfully selected to source authoritative and
scholarly materials. Among the commonly utilized databases were ScienceDirect, Springer, IEEE
Xplore, Scopus, Web of Science, and Google Scholar. The search queries were strategically
constructed by combining pertinent keywords and phrases, such as (“chatbot” OR “Rule-based
Chatbot” OR “Al Chatbot”) AND (“application chatbot” OR “use case chatbot” OR “domain
chatbot) AND (“user experience chatbot” OR “customer service chatbot” OR “chatbot evolution”).
This meticulous approach aimed to cast a wide net across the academic landscape, ensuring that the
literature review encapsulated a diverse range of studies, insights, and perspectives related to chatbot
technology and its multifaceted applications across various domains.

2.2. Literature Search and Selection

Describe the search process, paper searches were conducted through Google Scholar,
ScienceDirect, Springer, ACM, and also by using web-based Elicit.org software as an effort to focus
the search according to the research topic. Dates of the search start from August to October, 2023.
The first stage obtained a total of 145 papers, the second stage received an additional 114 papers,
until finally in the third stage an additional 97 papers so that the total papers collected amounted to
356 papers. The screening and selection process is based on the publication year of the last 10 years,
with the following numbers shown in Table 1.

Highlighting specific studies that contribute significantly to the understanding of chatbot
technology and its applications, e.g. The study explores the use of virtual dialogue chatbots for
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enhancing customer service and satisfaction [81]. This study explores the use of chatbots for business
purposes. It discusses the potential benefits of chatbots in enhancing customer service, improving
customer satisfaction, and serving as alternative touchpoints for businesses [95]. and it also
emphasizes the integration of emotion management in chatbots, highlighting how machine learning
technologies can improve interaction and overall user experience [137], which could appropriately
be examples of key studies.

Table 1. Chatbot in ten Year’s

Year Count References

2015 6 [19]-[24]

2016 10 [25]-[34]

2017 11 [1], [35]-[44]

2018 27 [45]-[47], [49]-[71]

2019 30 [72]-[79], [6], [80]-[82], [7], [83]-[99]

2020 47 [13][15], [100]-[122], [113], [123]-[141], [309]-[310]
2021 40  [5], [142]-[166], [8], [167]-[169], [16], [170]-[177], [307]
2022 69  [2]-[4],[9], [12], [17], [178]-[238], [311]

2023 71 [11],[10], [18], [239]-[306]

In this case study, we have made a deliberate effort to introduce novelty to the existing literature
review by incorporating references primarily from the years 2022 and 2023. This strategic decision
was prompted by the shifting societal and research landscape following the unprecedented COVID-
19 pandemic. The global outbreak of the pandemic significantly altered human behaviors, including
research and information-seeking habits. As a result, there has been an accelerated pace of
innovation, adaptation, and transformation in various domains. To capture these recent
developments, we have drawn upon the most up-to-date sources available, enabling us to offer a
comprehensive and timely perspective on the subject matter. This approach ensures that our case
study reflects the rapidly evolving nature of chatbot technology and its diverse applications in a post-
pandemic world, providing valuable insights and fresh perspectives for researchers and practitioners
alike. Reference Presentation shown in Fig. 2.

Ranging from 2015 papers to 2023 papers, the last set includes studies with cleaning processes
resulting in 311 papers processed as SLRs. A total of 45 publications were excluded from the study
due to their lack of alignment with the research objectives. Specifically, these papers were found to
be deficient in addressing the topic of chatbots, without sufficient and reliable references, focusing
solely on theoretical aspects of artificial intelligence, and exhibiting a limited number of pages that
were deemed to be of questionable quality.

In the process of preparing this SLR with PRISMA, 311 papers from reputable journals and
international journals have been produced. These papers have been an invaluable resource in
recognizing, analyzing, and presenting relevant knowledge related to the research topic. They reflect
the diverse viewpoints and current research in the field, and have provided a solid framework for
assessing the evidence. By integrating information from these quality sources, this SLR can provide
a deeper understanding of the issues being researched and can provide a solid foundation for
holistically compiling relevant findings.

2.3. Common Research Approaches

SLRs involve systematic searches, selection, and analysis of relevant studies, reducing bias and
providing a comprehensive overview of existing research. Comprehensive Literature Reviews: Some
studies focus on conducting comprehensive literature reviews. These reviews aim to summarize and
synthesize existing research on chatbots and related topics. They provide a broad perspective on the
current state of knowledge in the field. Both research approaches are essential for consolidating and
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summarizing the vast information on chatbots. They help researchers and practitioners stay up-to-
date with the latest developments and better understand the subject matter. Additionally, these
approaches ensure the quality and reliability of research findings in the chatbot domain. A brief
roadmap on evolving chatbot shown in Fig. 3.

REFERENCE PRESENTATION

2015 3016
2% 39, 2017
3%

2019
10%

2022

22% 2020

15%

2021
13%

Fig. 2. Reference presentation
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Fig. 3. A brief roadmap on evolving chatbot

The systematic literature review (SLR) is a valuable tool for identifying research gaps and
providing a comprehensive overview of existing research. This method helps researchers identify
areas where research is lacking or insufficient, thereby identifying research gaps. These gaps can
arise from various factors, such as emerging technologies, evolving trends, or unanswered questions
in the literature. By identifying these gaps, researchers can determine areas that require further
exploration and contribute to the advancement of knowledge in the field. Additionally, an SLR
provides a foundation for future research by synthesizing and summarizing existing literature,
helping researchers understand the existing body of knowledge, identify limitations of previous
studies, and propose new research directions. This can lead to the development of new theories,
methodologies, or approaches that address the identified research gaps, contributing to the growth of
knowledge.
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2.4. Assessment of Research

Assessment of the quality and reliability of research is crucial in the field of chatbot studies. In
this dynamic field, where technological advancements and applications are constantly evolving,
ensuring the trustworthiness of research findings is crucial. Researchers typically employ a rigorous
methodological approach. Methodological rigor includes a systematic search process, clear inclusion
and exclusion criteria, and transparent data extraction and analysis methods. Peer review, which is
an integral part of scientific publishing, serves as a critical checkpoint to evaluate the quality of
research. Publications in high-impact journals and conferences often undergo a rigorous peer review
process, which contributes to their credibility.

A synthesis method, was employed to amalgamate the findings across multiple studies, thus
contributing significantly to the comprehension of the subject matter. This process serves as the
cornerstone of a well-structured SLR, empowering researchers to meticulously condense, unify, and
scrutinize the data gleaned from relevant studies. Our specific approach involved the meticulous
categorization of keywords, domains, and publication years.

This systematic organization not only aids in streamlining the synthesis process but also
facilitates the extraction of key insights and patterns from the diverse body of research. By sorting
and classifying this information, we aimed to provide a comprehensive and structured overview of
the existing literature, thus enhancing our collective understanding of the subject.

3. Results and Discussion
3.1. Themes and Findings

Overview of the main themes or categories identified, the organizing information into
subsections based on different thematic areas related to chatbots in various domains is a highly
effective approach can be seen in Fig. 4.

Upon analyzing the citation patterns within the domain of chatbots and their advancement, it
becomes apparent that a significant proportion, specifically 55%, of the references originate from
scientific publications. Conference proceedings, which are often comprised of papers and speeches
from academic conferences, provide around 35% of the reference sources. In contrast, it is
noteworthy that books, although constituting a lesser proportion, nonetheless hold considerable
importance, accounting for around 6% of the cited sources. The inclusion of a wide array of reference
materials in this study demonstrates the extensive and interdisciplinary character of research in the
chatbot field. These sources encompass scholarly journals, conference proceedings, and reputable
books, providing valuable insights and backing for the progress made in this area.

Developing chatbots across diverse domains is a multifaceted endeavor riddled with intricate
challenges. From the technical complexities of natural language understanding and speech
recognition to the user-centric aspects of personalization and creating positive experiences, chatbot
development requires a comprehensive approach. Accommodating multiple languages, ensuring
accurate speech recognition, protecting user data, and generating contextually relevant responses all
contribute to the complexity. Additionally, issues like system scalability, real-time processing,
ethical considerations, and feedback integration pose significant hurdles. The pursuit of chatbot
excellence demands a fusion of technical prowess, user-centered design, and meticulous attention to
regulatory and ethical guidelines, all aimed at delivering seamless and valuable conversational
experiences.

3.2. Chatbot Applications Trends in Ten Years

Bots have evolved from live responders to complex entities that can provide individualized and
predefined responses. However, the emergence of software bots and robots with supervised,
adaptive, and intelligent algorithms is a sign of the future. This work focuses mainly on intelligent
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software, which efficiently receives inputs and performs vital operations, such as pre-processing and
analyzing raw data. We will share the findings of chatbot development ten years ago.

3.2.1. Various Chatbot Application Developments in up to 2020

The realm of chatbot applications is a dynamic and multifaceted landscape, encompassing a
wide range of innovative uses and transformative capabilities. Chatbot technology has experienced
considerable expansion and diversification across numerous industries. These adaptable software
agents have improved a number of industries, including customer service, healthcare, and education.
Researchers have looked into their potential as instruments for business operations streamlining,
mental health support, and language learning aids. Chatbots have proven useful and adaptable by
being used in a variety of settings, including consumer interaction initiatives, cultural heritage areas,
and even job search procedures. As such, chatbots have evolved into an essential element in
contemporary technology, finding use cases in areas such as science, education, healthcare, and e-
commerce can be seen in Table 2.

All Resources Refrences Refrences

150

s

JURNALS PROCEEDING BOOK

(a) (b)

Fig. 4. Reference distribution diagram (a). overall reference distribution, (b). number of references per source

Table 2. Evolving chatbot in up to 2020t

Year Topic and Domain References
A based chatbot to answer FAQ [19]
2015 Chatterbot system for sensing and releasing adolescents’ stress [20]
A design of a chatbot with avatar and voice interaction [24]
Leveraging chatbots to improve self-guided learning [25]
Chatbot for dialogue system [26]
Chatbot as virtual human and ads teens [27]
Virtual agent to prevent major depression [28]
Chatbot in ecommerce systems, businesses, and organizations [30]
2016  Chatbot using a knowledge in database [34]
“Botplication” a bot interface paradigm [35]
Chatbots for troubleshooting: a survey [37]
Cloud-based chatbots technologies [38]
Chatbot for a dialogue-based computer-assisted second language learning [39]
Chatbot design: free will and Turing test with multiple agents [41]
Chatbot for university related FAQs [42]
Chat bot with iterative content exploration [44]
Chatbot for student supervision in a pre-registration process [46]
Messenger chatbot [47]
Chatbot: an automated conversation system for the educational domain [50]
Arabic chatbots [51]
2017  Interactive virtual assistant for smart urbanism [53]
Chatbot for consumer satisfaction [56]
Chatbot in educational domain [57]

Chatbot for the regional museum [58]
Conversational agents in healthcare [59]
Chatbot for a customer engagement program [60]
Chatbot for digital mental well-being [62]
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Year Topic and Domain References
Chatbot for virtual customer service [6]
Chabot for supporting primary health care systems [14]
Chatbots across diverse domains, each catering to unique and significant needs [63]
Human-chatbot interaction using python [64]
Ever evolving landscape of technological applications chatbots [65]
Built a chatbot dedicated to English learners [66]

2018  Developed a system to provide support to university students on some courses [67]
Chatbot for communication [69]
Using chatbots for mental health [72]
Chatbot for messaging [73]
Customer service chatbot [77]

Chatbots are applied in fields like medical, e-commerce, business
Chatbot in industrial revolution

—
—_

Chatbot for e-commerce to address selection products

On a chatbot providing virtual dialogues

Chatbot application on cryptocurrency

Health Care Chatbots Are Here to Help

Chatbot for virtual medical assistant

Using chatbot in trading system

Chatbot customer service

Chatbot for university resource booking

Sentiment analysis towards the development chatbot

Chatbot as smart assistants for accompanying human specialists

QnA chatbot design

Conversational Agents (CAs) are an integral component of business
2019  Chatbots as conversational agents in mental health

Chatbot for college website

Chatbot for business purposes

Chatbot for emotions model

Chatbot for M-health

Chatbots can be involved in the education process

User service chatbot for college

el el el s ilsvisvirvisvisvisvirvisvimsl po
O O O O O O O O O 000000 00 0 0 0 — |00
OO0 TN NI W OOV IANWUNPBAWN— WO
e e e T e e e e e e e e e e e e e e e

Chatbot for peer support realization based on mutual care [100]
Chatbot is used to automate customer interactions [101]
Chatbot for social aware [102]
Chatbot as an alternative means to access online information systems [103]
Chatbot performance evaluation [141]
Chatbot for contextual assistant [104]
Chatbot for news [105]
Chatbot for the educational institute to help and guide the students [106]
Chatbot currently being used in various important domains [107]
Chatbot-building platform [108]
Chat as personal assistants in foreign language learning [109]
Chatbot for teens with autism spectrum disorder [110]
Chatbot for chatting [112]
Chatbots for brand representation [113]
Chatbot for university [114]
Chatbot application in a Sth grade science course [115]
A multimodal low-code chatbot development framework [117]
2020 Chatbot for the cultural heritage domain [118]
Chatbot in the context of job searching and application processes [121]
Chatbot developments in the business world [122]
Chatbot FAQ for health care [124]
Chatbot useful for teachers, students, and educative assistant personnel [127]
Chatbot: A Deep Neural Network Based Human to Machine Conversation [128]
Interactive Transport Enquiry with AI Chatbot [129]
Chatbots continued to prove their value across diverse domains [130]
Chatbots and its techniques using Al: A review [131]
Chatbot for customer services [133]
Chatbot for orchestrate conversational assistants [135]
Chatbots for improving customer service or for streamlining operations and increasing their [137]

productivity
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Year Topic and Domain References
Chatbots for conversational web browsing [138]
A chatbot for business promotion [139]

Chatbots have become an indispensable tool in today's digital environment thanks to their
capacity to offer automated and rapid responses, improve customer service, and assist with various
activities. The role that chatbots play in improving user experience and efficiency in various fields
continues to be the focus of research and development as the field of chatbot research and
applications expands.

Chatbot technology in 2020s has grown rapidly across industries, improving efficiency and
customer service. However, this technology faces limitations such as complex questions, lack of
empathy, language barriers, privacy and security concerns, and technical issues. As chatbots continue
to evolve, it is imperative to address these challenges to ensure effectiveness, user-friendliness, and
ethics across different industries. Overcoming these limitations is critical to the continued growth
and success of chatbots.

3.2.2. Various Chatbot Application Developments in up to 2021

In recent studies conducted in 2021, the utilization and development of chatbots continued to
expand across various domains, showcasing their ever-growing relevance and versatility can be seen
in Table 3.

Chatbots continue to expand their roles across various sectors, including education, healthcare,
and mental health support. They've been integrated into messaging platforms like Telegram and
infused with empathy. The synergy between Al and chatbot technology has led to innovative
applications like Al-powered health chatbots and COVID-19 tracking.

Chatbot technology's evolution in 2021 has highlighted its versatility across various fields,
including education and industry-specific solutions. However, it's crucial to acknowledge its
limitations, such as integrating empathy, ensuring data privacy, and addressing user engagement
challenges. Additionally, advanced chatbots require substantial resources. Researchers, developers,
and organizations must address these limitations and ethical considerations to effectively and
ethically utilize chatbots in various applications, revolutionizing human-computer interactions.

3.2.3. Various Chatbot Application Developments in 2022

In the dynamic landscape of chatbot research and applications in 2022, several notable studies
and developments emerged. In 2022, the landscape of chatbot research and development continued
to expand, showcasing their diverse and significant applications across various domains can be seen
in Table 4.

These studies highlighted the growing role of chatbots in healthcare, customer service,
agriculture, education, mental health, and many other sectors. They serve as versatile tools, offering
support, information, and assistance to individuals, whether in medical diagnosis, educational
guidance, or even enhancing customer experiences. As chatbot technology evolves, it becomes
increasingly apparent that they can cater to short-term, medium-term, or long-term goals, making
them adaptable for a wide range of user needs and preferences.

Moreover, chatbots are not limited to one particular region or industry; they are becoming
integral to global and cross-sectoral initiatives, providing innovative solutions to complex challenges.
In an era where artificial intelligence is transforming various aspects of our lives, chatbots continue
to play a pivotal role in enhancing human experiences and accessibility to essential services,
promising an exciting and dynamic future in the realm of digital interactions.

Chatbot research in 2022 has shown the growing role of chatbots in various sectors, including
healthcare, customer service, agriculture, education, and mental health. However, challenges persist,
such as data privacy, user adoption, validation, and cross-cultural considerations. Despite these
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challenges, chatbots are shaping a promising future in digital interactions. They offer diverse
applications, enhance user experiences, and provide accessibility to essential services. Addressing
these limitations is crucial for their continued success and ethical utilization in the digital landscape.

Table 3. Evolving chatbot in 2021%

Topic and Domain References
Machine learning approach for understanding hospitality customer Chatbots in healthcare [5]
Chatbot for the improvement of conversational skills of Japanese language [8]
Empathetic chatbots [142]
Survey of the machine learning (ML) research done against covid-19 [143]
Chatbot for virtual assistant [144]
Web-based telegram chatbot management system [145]
Chatbot for any specific domain [146]
Chatbot for career counselling [147]
Improving user attention to chatbots [148]
Utilization of self-diagnosis health chatbots in real-world [149]
Chatbot for banking [150]
Chatbot to help users of public services [151]
Artificial intelligence in tactical human resource management [153]
Chatbot for learning 5th grade science course [154]
Choosing a chatbot development tool [155]
Chatbot on university website [156]
A platform based on artificial intelligence supporting medics [157]
Chatbot as futuristic conversational agent for user interaction [159]
Chatbot for development of information technology telecom [160]
Chatbot for software engineering teams [161]
Decisional DNA chatbot [162]
Chatbot using telegram [163]
Chatbot for virtual assistant, a minimum viable assistant with rasa [164]
Teaching Al chatbots [166]
Al-powered health chatbots [167]
Chatbot for consumer perspective [168]
Chatbot development for educational institute [169]
Artificial intelligence applications for tracking covid-19 [170]
Chatbot for restaurant [171]
Chatbot for virtual application [172]
Chatbots for conversational [173]
Chatbot for troubleshooting queries based on transfer learning [174]
Mental health chatbot [175]
Edu-chatbot [176]
[177]

3.2.4. Various Chatbot Application Developments in 2023™

In the rapidly advancing landscape of chatbot technology in 2023, a myriad of studies has
emerged, highlighting their transformative potential across diverse domains can be seen in Table 5.
In the ever-evolving landscape of artificial intelligence (AI) and chatbot technology, 2023 has
witnessed a burgeoning array of studies and applications that underscore the transformative potential
and ethical considerations surrounding these Al-driven conversational agents. Chatbots have found
their footing in e-learning, mental health support, medical diagnostics, academic inquiries, enterprise
systems, and various other domains, showcasing their versatility and adaptability in addressing a
wide spectrum of user needs.

The year also brought a heightened focus on responsible Al, with studies delving into biases,
governance, anthropomorphism, and ethical integrations into education and various applications,
emphasizing the importance of ethical Al development. As chatbots evolve, their influence and
multifaceted applications across domains are poised to shape the future of human-technology
interaction and usher in new possibilities for improved user experiences and services.
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In the ever-evolving landscape of artificial intelligence (AI) and chatbot technology, 2023 has
witnessed a burgeoning array of studies and applications that underscore the transformative potential
and ethical considerations surrounding these Al-driven conversational agents. Chatbots have found
their footing in e-learning, mental health support, medical diagnostics, academic inquiries, enterprise
systems, and various other domains, showcasing their versatility and adaptability in addressing a
wide spectrum of user needs. The year also brought a heightened focus on responsible Al, with
studies delving into biases, governance, anthropomorphism, and ethical integrations into education
and various applications, emphasizing the importance of ethical Al development. As chatbots evolve,
their influence and multifaceted applications across domains are poised to shape the future of human-
technology interaction and usher in new possibilities for improved user experiences and services.

Table 4. Evolving chatbot in 2022

Topic and Domain References

Chatbot helpdesk design for digital customer service [2]

Chatbots in customer service: their relevance and impact on service quality [3]

Implementation of chatbot customer service features [4]

Healthcare services using dual chatbots as conversational agents [9]

Chatbot in healthcare [12]
The role of chatbots in enhancing customer experience [17]
Chatbot for interview [178]
Artificial psychologist [179]
Chatbot symptom-checkers [182]
Chatbot for medical [183]
Chatbot for ShopRite shopping mall [185]
Customer service chatbot [186]
An effective query response using chatbot [187]
Overview of chatbot structure [189]
A privacy-preserving dialogue system [190]
Chatbot for FAQs [191]
Virtual assistant in mental healthcare [192]
Artificial intelligence in the field of employment [193]
Object recognition and speech generation for visually impaired [194]
Chatting with Al chatbots applications to improve English communication skill [195]
Chatbot application for mental healthcare in Bahasa Malaysia [198]
Chatbot for tourism [199]
Analysis and applicability of artificial intelligence technologies [200]
Chatbots as cognitive, educational, advisory & coaching systems [201]
Chatbot for customer assistance [202]
Use of emotes in toxic chat on twitch [203]
Chatbot for mental health [204]
Using chatbots to teach languages [206]
Chatbot-delivered depression therapy [208]
Application of chatbot at a higher education institution [210]
Chatbots for assisting the teaching and learning process [211]
Chatbot as an educational support system [212]
Human—virtual service assistant [213]
Design taxonomy to characterize user-chatbot relationships [214]
Chatbot for virtual human that provides socioemotional benefits [215]
Chatbot for medical applications [217]
Chatbot for children assistance [219]
A mental health chatbot [220]
An intelligent automated infrastructure for hospitals [221]
Chatbots in marketing [222]
Developed a chatbot called Tami for smoking cessation then assists patients [224]
Chatbot for the Brazilian virtual school of government [225]
Chatbots in healthcare: challenges, technologies and applications [226]
Chatbot implementation in a steel company in Russia [227]
Chatbot-mediated learning, it’s chatbot use cases in education [228]
Chatbot for disease diagnosis [229]
Chatbot application to support smart agriculture in Thailand [230]
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Management affects this relationship with a focus on psychological contracts [231]
Chatbot for consulting system [232]
Chatbot using Microsoft azure’s question answering and bot framework [233]
Conversation chatbot [234]
Chatbot for education in the republic of Serbia [235]
Chat match for chatbot evaluation tournament [237]
Table 5. Evolving chatbot in 2023%
Topic and Domain References
Al in Healthcare [10]
Conversational agents in healthcare [11]
Governing ghostbots [18]
Cody, a smart conversational chatbot agent, an interactive campus map to direct students within [239]

the campus, digital wallet to show all the university IDs, and Academic advisor communication
session

Social Search research studies methodologies exploiting social information to better satisfy user [240]
information needs in Online social media

Chatbot conversational systems & the future generation enterprise systems [242]
A medical chatbot [243]
integrate artificial intelligence (Al)-based tools into education [247]
Chatbot as Support Platform for Smoking Cessation [253]
chatbot-based mobile mental health apps [255]
Chatbot prototype for the educational sector is e-learning [256]
anthropomorphism for chatbot service interfaces [257]
Chatbots as a conversational agent [262]
Chatbot for predicting medical specialty [264]
Chatbot as human-model interaction [265]
Chatbot for university [266]
Chatbot to reduce stress and improve quality of life in university students [270]
Chatbot technologies have evolved into modern information and communication technology [275]
applications that perform many virtual tasks, including learning

Chatbot for college enquiry [280]
Artificial intelligence for secondary prevention of myocardial infarction [282]
Chatbot for banking customer [283]
Describes the different types of biases and emphasizes the importance of responsible Al in firms [285]
in order to reduce the risk from Al

Conversational Al systems like ChatGPT [287]
Chatbot for university students [289]
GISSA intelligent chatbot experience [292]
Research on Human-Technology Interactions revealed that, under certain conditions, people [293]
instinctively interact with social robots in ways comparable to Human—Human Interactions

Chatbot for developing job applications [295]
A novel approach for mHealth interventions [298]
ChatGPT for augmentation mammoplasty [301]

The expeditious progression of chatbot technology in the year 2023 poses a multitude of
obstacles, encompassing ethical considerations in its creation, interactions between humans and
technology, and adherence to legal frameworks. The emphasis on responsible artificial intelligence
necessitates the implementation of ethical governance mechanisms in order to address and reduce
biases and discriminatory practices. Specialized chatbots, such as those designed for medical
diagnoses, need thorough validation procedures. The sensitivity of healthcare data gives rise to
several difficulties in terms of regulation, privacy, and security. The varied applications of chatbots
necessitate the use of sophisticated strategies to ensure user acceptability and efficacy. The
responsible and ethical advancement necessitates the prioritization of data protection and security,
adherence to ethical norms, and the establishment of successful human-machine collaboration.

This section research distinguishes itself by providing a holistic viewpoint on the evolutionary
trajectory of chatbots, showcasing their growing and diverse impact across several fields. The present
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study examines the development and evolution of chatbots in certain domains, including e-learning,
healthcare, business systems, and ethical considerations. More profoundly, these technologies do not
replace the role of doctors or healthcare personnel, but rather enrich their role by providing additional
support.

3.3. User Experience and Interaction

The use of chatbots in various domains has been the subject of significant research and
development. These automated conversational agents have the potential to transform the interaction
between humans and machines, offering a wide range of benefits. In this comprehensive compilation
of research findings, we explore the diverse applications and implications of chatbots in various
fields. Chatbots offer numerous benefits, including enhanced user experience, improved
accessibility, and increased efficiency. They can provide quick and efficient responses, 24/7
availability, and tailored recommendations, leading to increased user satisfaction and engagement.
However, they also pose potential risks, such as data privacy and security concerns, and the risk of
biases embedded in chatbot algorithms.

Ethical alignment is crucial in the development and deployment of chatbots, as it ensures privacy
protection, avoids biases, and promotes transparency and user consent. By aligning with these
principles, chatbots can build trust, respect user autonomy, and mitigate potential harms. Despite
these benefits, potential risks include concerns about data privacy and security, as well as the risk of
biases embedded in chatbot algorithms. Addressing these risks through robust privacy measures, bias
detection, and mitigation strategies is essential. While chatbots can enhance user experiences,
improve accessibility, and increase efficiency, they also pose potential risks, necessitating ethical
considerations to ensure user privacy, mitigate biases, and promote transparency and consent.
Emotionally-abled chatbots raise significant ethical considerations, such as their potential impact on
users and their ethical alignment that we can discuss in each domain.

The following sections describe chatbot for virtual dialog, education, business and organization,
customer and service, personal assistance, and healthcare, will be described scientifically. Each
section disccusses several issues such as main-present findings, and comparisons with other studies.
The final discussion should be mention the impacts of implementation including its sstrengths and
limitations.

3.3.1. Chatbot for Virtual Dialog

Virtual conversational chatbots have the capacity to offer information, assistance, and
amusement, rendering them suitable for applications in customer support, education, and
entertainment. The technology in question possesses the capability to identify and analyze user
behavior [27], hence enabling it to deliver content references that are relevant and suitable [28].
Virtual chats have the potential to impact an individual's emotional well-being [62], as they are
influenced by the emotional responses generated by the bot [96].

Virtual conversational chatbots possess the capability to respond to inquiries and offer
conversational replies to users [118], utilizing only verbal language and choosing actionable
communication sequences [112]. Individuals have the ability to engage in both formal and casual
conversations with chatbots, as demonstrated by research findings [110]. These chatbots have the
capacity to communicate in a reactive manner, responding to user input, as well as in a proactive
manner, initiating conversations [162].

Chatbots possess the ability to establish parameters and make choices, enabling seamless
interaction with users [173]. Additionally, these chatbots can effortlessly transmit messages in a
direct manner [146] and verify inquiries posed by users [265]. Furthermore, chatbots that can
replicate user preferences and interpersonal connections will readily garner social approval [240].

Users favor chatbots that mimic real human talks in virtual communication. Chatbots can now
process text and read and respond to nonverbal signs in real time. Such qualities deepen discussion
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and enhance it. Additionally, chatbots' emotional involvement and believability, especially those that
evoke emotions, have become crucial to user happiness. More engaging and empathic conversations
result from chatbots that can effectively convey and imitate emotions. Emotionally intelligent
chatbots may enlighten and comfort users, improving interactions and leaving a lasting impression.

3.3.2. Chatbot for Education

Many studies have investigated new ways to increase chatbots' knowledge base in education,
including the University of Leeds, which developed FAQs [19], designed them efficiently and
accurately in text form [46], and helped answer any questions [42], including exam questions [25]
via Telegram. By using natural language for education [307], chatbots help lecturers answer frequent
queries [308] and save administrative effort [99]. Good chatbot communication management may
give academic replies [57], helping students understand topics [66], and provide practice questions
with natural language growth [67].

Teaching chatbots enable multitasking and make instructors' work easier and more successful
[109], answering university information requests fast and accurately [114] by providing shareable
news [105]. Student learning and experimentation with chatbots rose after Covid-19 [155]. This
chatbot system gives parents student growth information [170] to improve school-parent relations
[157].

Educational chatbots based on learning success criteria [228] can aid with course selection,
entrance, study programs, and scientific services [211] using systems [206] and virtual teachers
[201]. Educational chatbots let students practice English [195], obtain information online or through
information systems [235], and engage with teachers [212]. Chatbots can be included in many
languages [266], including English and Greek [289], to help students [256] improve their personality
[275] through Al optimization [247] supervised by teachers or lecturers to strengthen institutional
communication between stockholders [239].

Successful implementation of educational chatbots has been demonstrated. Chatbots provide
interactive language practice and depersonalized feedback in Duolingo [5]. Millions of people have
used it to learn languages. Georgia State University chatbots help students with class registration,
campus navigation, and academic support [239]. Chatbots enhance education by expanding
knowledge transfer across courses. Modern education relies on intelligent conversational agents as
learning tools and companions. One of its main goals is the expansion of knowledge. Chatbots
provide students with curated learning tools.

This tool helps students learn by providing quick access to additional materials, reference sites,
and instructional information. Educational chatbots can help students. They promote curiosity,
knowledge, and independent learning with the instructor. Chatbots make education more engaging,
accessible, and empowering. Depersonalized learning Chatbots are changing education. however,
privacy protocols must be adhered to to ensure confidentiality. Ethics include accessibility, cultural
awareness, and learning needs also need to be considered. Educational chatbots are learning
companions and explore students' skills, not teaching and replacing classroom teachers.

3.3.3. Chatbot for Business and Organization

Chatbots with high levels of proficiency have the capability to effectively identify and
comprehend the intentions of users [104], hence facilitating enterprises [129] in automating and
expediting their processes [124]. This phenomenon is used in the retail industry to facilitate the
expeditious and efficient execution of operations [83]. By promptly addressing client inquiries [60],
it ensures that organizations may develop chatbots [88] endowed with strategic verbal competencies
[91] to enhance service provisions.

The utilization of chatbots in developing countries has been observed in the realm of business
operations and the enhancement of organizational capabilities [151]. The potential of chatbot
applications extends to various contexts, including corporate settings [174], where they facilitate the
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acquisition of skills related to the utilization of novel systems by employees [242]. This, in turn,
contributes to advancements in domains such as accounting, human resources, sales, procurement,
and logistics [200].

In the realm of organizational studies, chatbots play a crucial role in assisting hiring teams
during technical interviews [178]. They also offer job applicants the opportunity to expedite their
application process [121]. Moreover, chatbots empower candidates by allowing them to seek
clarifications, acquire the skills to respond to repetitive inquiries through training data, and promptly
address queries to minimize delays [233]. Consequently, chatbots effectively streamline the
recruitment process while concurrently mitigating the occurrence of fraudulent activities [231].

Chatbots are vital in many industries, from retail to complex systems. Al-enabled virtual
assistants speed up and support essential processes. Chatbots improve retail efficiency by providing
personalized product recommendations, answering questions, and optimizing operations. Their
expertise in answering questions and enabling transactions has transformed the client experience and
created a smooth interface. Adaptable chatbots improve enterprise internal communication. They
simplify recruitment by automating applicant first-contact interactions and early screening. Chatbots
also provide reliable and interactive modules for employee training.

3.3.4. Chatbot for Customer and Services

Chatbot customer service functions as an automated form of customer support, offering
guidance on various aspects such as product features, usability, suitability, and problem-solving [44].
Additionally, it can serve as a travel guide [53] and help users save time and money [65]. Indeed, ten
million consumers [85] can be served autonomously by chatbots; this increases the productivity of
organizations [6], investors, and other interested parties [82]. Bot can help with customer support
and provide business updates [122], as a business contact person [113], helping to increase revenue
and customer satisfaction [15].

Modern company with chatbots has altered customer service and communication [198].
Customers can directly query the chatbot [4] and obtain an accurate response [2], improving service
[3]. For example, the implementation of a chatbot on Sephora Virtual Artist that allows consumers
to try on virtual makeup and get individual product recommendations [3], the bot significantly
increases online purchases and customer interactions. Chatbots with personality, emoticons,
helpfulness, and politeness can improve the user experience, as seen at Bank of America [283] and
Apple [3].

Chatbots are vital for managing customer queries, complaints, and comments in customer
support. As the first point of contact for businesses and organizations, their role is important. Users
now value chatbots as effective problem-solvers in customer service. Users are most impressed by
chatbots' quick, accurate, and customized solutions, which increase problem-solving. This efficiency
creates positive customer experiences, the foundation of good customer service. Customers and
responsive chatbots speed up customer service.

3.3.5. Chatbot for Personal Assistant

Personal assistant chatbots have the ability to assist individuals in their daily tasks, provide
access to information, and enhance overall productivity. These chatbots are commonly found on
popular messaging platforms such as Facebook Messenger, Skype, and Viber [69]. Their integration
is typically based on expert systems [56]. Chatbots have the capability to assimilate information in
order to minimize mistakes in interactions [58], so enhancing their interactivity [90] and making
them a viable choice for seeking advice [50].

Chatbots enable human-like human [234] and conversations [ 128] by enhancing the connection
between people and bots [107] via various platforms such as websites [138] and different software
or hardware [166]. These advances have led to the emergence of intelligent advisors that are
perceived to build trust [213] as well as being able to offer advice and recommendations to users

Tri Lathif Mardi Suryanto (Evolving Conversations: A Review of Chatbots and Implications in Natural Language
Processing for Cultural Heritage Ecosystems)



International Journal of Robotics and Control Systems
Vol. 3, No. 4, 2023, pp. 955-1006

ISSN 2775-2658 971

[102] so that it can change other people's feelings [215]. Another observation regarding personal
assistants is that chatbots that are humanistic designed can convey a sense of trust, empathy and
satisfaction [257], and can substantially influence social feelings [293].

User attitudes and expectations are shifting toward chatbots as adaptive personal assistants that
can simplify tasks and deliver helpful information. These Al-powered companions seamlessly
integrate functionality and interactivity for users. Users like conversational, anthropomorphic
chatbots. Their ability to mimic human behaviors makes them desirable because it generates a sense
of connection and fulfillment beyond transactional interactions. Bringing technology and humanity
closer together, these anthropomorphic chatbots improve user interactions and engagement.
Therefore, they have become more than tools but virtual pals that can adapt to shifting demands.

3.3.6. Chatbot for Healthcare

In the ever-evolving landscape of healthcare and mental well-being, chatbots have emerged as
a significant force of change. Their effectiveness in sensing and alleviating stress, especially among
adolescents, has drawn attention from researchers and practitioners alike. These conversational
agents play a pivotal role in enhancing psychological well-being, promoting health literacy, and
streamlining access to appropriate mental health support.

Chatbots is a meaningful mark in the fields of medicine and mental health, as evidenced by a
series of recent studies.They are effective on sensing and helping adolescents’ stress [20],
psychological distress and health knowledge [63], self-care [59], mental health needs [72]. Chatbots
are making a mark in the field of Medicine and provides an effective way to handle patients of
medical organizations [84] for example chatbots for psychiatric use [93]. Chatbots have not only
demonstrated their effectiveness but are poised to continue playing an instrumental role in reshaping
healthcare and mental health support.

The use of chatbots goes beyond information retrieval. This paradigm shift in healthcare is
particularly illustrated in several studies conducted in recent years. These systems can be used for
effective information search in the same way as Siri, Alexa, etc. but their scope is limited to disease
diagnosis [14]. The user experience was positive, with all subscales of the user experience
questionnaire (UEQ) indicating a useful and acceptable SISU format as a mental health chatbot [176],
mobile communication and IoT used as communication [159]. A.L. chatbot became a useful remote
service [171] to get answers to user requests during the Covid-19 pandemic [168].

Chatbots were shown to be superior to minimal-level bibliotherapy in terms of depression
reduction, anxiety, and therapeutic alliance [208]. Illnesses predicted by chatbots were shown to be
illnesses anaesthetised by doctors [229]. Chatbots can automatically notify staff in emergency
departments [221], psychological therapists, virtual friends [192], and can even consult chatbots
about various medical conditions [150]. Chatbots are becoming the driving force of modern
communication for healthcare [198].

Chatbots have the ability to perform health diagnoses and provide basic information before
patients contact doctors [9]. For example, if someone wants to quit smoking, they can interact with
a bot [253], enabling virtual consultations with patients and providing therapies that conform to
medical guidelines [255] although it still requires confirmation from a doctor. The frequent
utilization of chatbots in healthcare has led to the rise of bots in healthcare [270] to the extent that in
Brazil chatbots are being used as a primary healthcare service [292].

Bots are revolutionizing healthcare to the extent that they can provide benefits to management,
patient conditions [282], hospitals [264], drug prescribing [10], although the justification of
eligibility rests entirely with doctors and medics by enforcing data security and confidentiality
protocols. It is imperative to have robust data protection measures in place to protect patient
information and comply with relevant regulations [204], [285].
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Woebot [287] and Ada-Health [229] are examples of successful implementation of chatbots in
the health domain, providing cognitive behavioral therapy and emotional support to patients. These
chatbots improve mental health outcomes and facilitate access to health services. However, ethical
issues including privacy, confidentiality, accuracy, and consent are still an obstacle, hence the
implementation of health chatbots must comply with data protection requirements and reduce health
prejudice.

The application of chatbots in healthcare needs to be supported but also given caveats, for
example regarding strong security [204], auditing, and evaluation [285]. Also, hospitals need to
provide information regarding patient engagement with chatbots [190]. Health chatbots are required
to adhere to the health regulations established by medical professionals and healthcare authorities in
accordance with international or relevant healthcare legislation.

Healthcare chatbots are revolutionizing the healthcare industry by providing personalized
support and transferring medical history data. However, ethical challenges such as privacy,
confidentiality, accuracy, and reliability remain. Chatbots must be trained on high-quality medical
knowledge to avoid biases and discrimination. Human oversight and accountability are crucial, and
they should be integrated into existing systems for continuity of care. Chatbots should be
communicated as complementary to professional medical advice and continuously monitored for
accuracy. Users should have control over their interactions and adhere to established ethical
guidelines.

The overall finding of this section is to ascertain the comprehensiveness and use of chatbots in
several aspects, while highlighting the challenges and opportunities they bring. In addition, this
research also explains ethical principles to protect user privacy, thus differentiating it from previous
studies.

3.4. Technological Aspects

Rule-based chatbots are the first technology chatbot form of conversational agent that follow a
predetermined set of rules and patterns. Joseph Weizenbaum at the MIT Artificial Intelligence
Laboratory, is one of the earliest examples of a chatbot. ELIZA was designed to simulate a Rogerian
psychotherapist engaging in text-based conversations with users to mimic the behavior of a human.
Is a more advanced chatbot than ELIZA, Richard Wallace in the mid-1990s designed to provide
interactive and engaging conversations with users on various topics, ALICE used pattern-matching
and rule-based techniques to understand and respond to user queries.

These rules specify how the chatbot reacts to user inputs or inquiries, making them appropriate
for particular activities or domains where the discussion can be expected and pre-scripted. Rule-
based chatbots are frequently used in scenarios with a clear and structured set of interactions since
they are reasonably simple to design. Notably, many popular chats dialogue systems rely heavily on
meticulously crafted rules, often expressed in the Artificial Intelligence Markup Language (AIML),
to guide their conversations. A Chatbot Based on AIML Rules Extracted from Twitter Dialogues
[49]. Rule-based Chabot for student enquiries Rule-based Chabot for student enquiries [79]. e-JAVA
Chatbot for Learning Programming Language: A Post-Pandemic Alternative Virtual Tutor [126]. An
Overview of Chatbot Technology [136]. Google Dialogflow and IBM Watson, which are two most
popular rule-based Chatbot implementation frameworks [132].

Rule-based chatbots display several important traits and factors. They respond to user input
according to predefined rules and patterns often created by human designers or developers. They
work well for predictable and repetitive encounters due to their limited flexibility, which can be a
problem when faced with challenging or unexpected questions. Thus, a need to conduct another in-
depth study related to chatbots with other guidelines, for example, based on Generative Al chatbots.
Therefore, this technology still applicable with its limitation.

Tri Lathif Mardi Suryanto (Evolving Conversations: A Review of Chatbots and Implications in Natural Language
Processing for Cultural Heritage Ecosystems)



International Journal of Robotics and Control Systems
Vol. 3, No. 4, 2023, pp. 955-1006

ISSN 2775-2658 973

Generative Al chatbots, powered by large language models are a new type of chatbot that uses
advanced algorithms to generate responses based on the context and content of a conversation. These
chatbots offer several advantages over rule-based chatbots, such as handling a wider range of user
inputs, adapting to various conversation styles, and providing more natural and human-like
interactions. However, they also face challenges such as requiring substantial computing resources
and data for training, producing factually incorrect or inappropriate responses, and ensuring ethical
guidelines in their responses.

The development and deployment of generative Al chatbots have been on the rise, with
applications in customer service and virtual assistants. The choice between rule-based and generative
Al chatbots depends on the specific use case and requirements. Rule-based chatbots are suitable for
structured interactions, while generative Al chatbots are better equipped for open-ended and dynamic
conversations. Organizations should consider their goals and the nature of interactions when
selecting the appropriate chatbot technology. AI Components for NLP shown in Fig. 5.
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Fig. 5. Al components for NLP

The discussion on Generative Al chatbots is inseparable from natural language processing
(NLP) and machine learning (ML) techniques. Generative Al chatbots explores the technology
behind chatbots capable of generating human-like responses and engaging in open-ended
conversations. These often-generative Al chatbots are designed to understand and produce human
language effectively.

Between BERT Variants and Predicting medical specialty from text based on a domain-specific
pre-trained BERT: Moreover, Arabic Named Entity Recognition in Arabic Tweets Using BERT-
based Models [180]. Bert for Question Answering applied on Covid-19 [236]. Fake News
Classification using transformer based enhanced LSTM and BERT [218]. Contextual semantic
embeddings based on fine-tuned AraBERT model for Arabic text multi-class categorization [188].
Amazon Fine Food Reviews with BERT Model [238]. The extensive array of research studies, such
as Predicting medical specialty from text based on a domain-specific pre-trained BERT,
Development, and validation of deep learning and BERT models for classification of lung cancer
radiology reports, and many others, collectively demonstrate the growing influence and versatility of
BERT-based models in diverse natural language processing tasks.
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Between Predicting medical specialty from text based on a domain-specific pre-trained BERT
and ChatGPT and the rise of generative Al. Additionally, predicting medical specialty from text
based on a domain-specific pre-trained BERT [264]. Development and validation of deep learning
and BERT models for classification of lung cancer radiology reports [274]. Research category
classification of scientific articles on human health risks of electromagnetic fields using pre-trained
BERT [267]. BERT base model for toxic comment analysis on Indonesian social media [277].
Comparison of BERT implementations for natural language processing of narrative medical
documents [296]. Topic Modelling and Opinion Analysis on Climate Change Twitter Data Using
LDA And BERT Model [297].

Using Bidirectional Encoder Representations from Transformers (BERT) to classify traffic
crash severity types [278]. Contextual Embeddings based on Fine-tuned Urdu-BERT for Urdu
threatening content and target identification [271]. Summarization of scholarly articles using BERT
and BiGRU: Deep learning-based extractive approach [245]. Boosting BERT-Based Knowledge
Graph Completion with Contrastive Learning and Hard Sample Training [299]. Extractive social
media text summarization based on MFMMR-BertSum [251]. Multilingual hope speech detection:
A Robust framework using transfer learning of fine-tuning RoOBERTa model [272]. LyEmoBERT:
Classification of lyrics’ emotion and recommendation using a pre-trained model [288]. Hierarchical
graph-based text classification framework with contextual node embedding and BERT-based
dynamic fusion [279].

SPU-BERT: Faster human multi-trajectory prediction from socio-physical understanding of
BERT [276]. BERT-CNN: Improving BERT for Requirements Classification using CNN [261].
These studies showcase BERT's effectiveness in tasks ranging from medical specialty prediction to
sentiment analysis in social media, summarization of scholarly articles, and even traffic crash
severity classification. As we explore the rise of generative Al, including ChatGPT and its various
applications, we must recognize the significant strides in harnessing BERT variants to improve the
efficiency and effectiveness of language-related tasks across different domains. These advancements
continue to shape the landscape of natural language processing and hold promise for even more
innovative applications in the future.

The proliferation of generative Al, as exemplified by ChatGPT, has sparked both excitement
and concerns, particularly in academic integrity and various practical applications. The studies
discussed, including Optimization of paraphrase generation and identification using language models
in natural language processing (NLP), delve into the capabilities and potential limitations of
generative Al systems like ChatGPT. Between ChatGPT and the rise of generative Al: Threat to
academic integrity and Optimization of paraphrase generation and identification using language
models in natural language processing (NLP): Furthermore, ChatGPT and the rise of generative Al:
Threat to academic integrity [249]. Use prompt to differentiate text generated by ChatGPT and
humans [241].

GPT understands, too [268]. Collaborative Work Alternatives with ChatGPT Based on
Evaluation Criteria for its Use in Higher Education: Application of the PROMETHEE-SAPEVO-
M1 Method [284]. A comprehensive evaluation of ChatGPT consultation quality for augmentation
mammoplasty: A comparative analysis between plastic surgeons and laypersons [301]. ChatGPT:
Jack of all trades, master of none [265]. GPT-3.5, GPT-4, or BARD? Evaluating LLMs reasoning
ability in zero-shot setting and performance boosting through prompts [269]. Analyzing the potential
benefits and use cases of ChatGPT as a tool for improving the efficiency and effectiveness of business
operations [286]. ChatAgri: Exploring potentials of ChatGPT on cross-linguistic agricultural text
classification [303]. Here are concrete examples of successful chatbot implementations in domains
Agriculture, the Thai Smart Agriculture chatbot assists farmers in Thailand by providing real-time
weather updates, crop management advice, and pest control recommendations [230]. This chatbot
helps farmers make informed decisions and optimize agricultural practices.
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Harnessing GPT-4 for generation of cybersecurity GRC policies: A focus on ransomware attack
mitigation [273]. Application of ChatGPT in multilingual medical education: How does ChatGPT
fare in 2023's Iranian residency entrance examination [263]. Research on the impact of trends related
to ChatGPT [300]. Unlocking the opportunities through ChatGPT Tool towards ameliorating the
education system [258]. Benchmarking, ethical alignment, and evaluation framework for
conversational Al: Advancing responsible development of ChatGPT [287]. While ChatGPT
demonstrates remarkable versatility, from consultation quality analysis to business operations
improvement, there's a growing awareness of the need for ethical alignment and responsible
development. Researchers continue to evaluate its performance, understand its reasoning abilities,
and explore diverse use cases, ranging from agriculture to cybersecurity. These efforts aim to harness
the benefits of generative Al while addressing potential challenges, ultimately shaping the future
landscape of Al-driven

The landscape of natural language processing has been substantially transformed by the
proliferation of transformer-based models, as evidenced by the studies examined here. From
improving paraphrase generation to developing novel question-answering systems and thoroughly
evaluating transformer architectures for tasks like adverse drug event extraction, these models have
revolutionized our ability to process and generate textual content. Between Optimization of
paraphrase generation and identification using language models in natural language processing and
utilizing a multi-class classification approach to detect therapeutic and recreational misuse of opioids
on social media: Moreover, Optimization of paraphrase generation and identification using language
models in natural language processing [165]. End-to-End generation of Multiple-Choice questions
using Text-to-Text transfer Transformer models [223]. Feasibility of Using Zero-Shot Learning in
Transformer-Based Natural Language Processing Algorithm for Key Information Extraction from
Head and Neck Tumor Board Notes [305]. Building a deep learning-based QA system from a CQA
dataset [260]. Transformer based Answer-Aware Bengali Question Generation [290].

An extract-then-abstract based method to generate disaster-news headlines using a DNN
extractor followed by a transformer abstractor [244]. Extensive evaluation of transformer-based
architectures for adverse drug events extraction [291]. Dialog summarization for software
collaborative platform via tuning pre-trained models [250]. English grammar multiple-choice
question generation using Text-to-Text Transfer Transformer [248]. Collectively Text-to-Text
Transfer Transformers (T5) these studies underscore the immense potential of transformer models,
including Text-to-Text Transfer Transformers, in advancing the fields of information extraction,
comprehension, and generation across diverse domains. This signifies a significant stride in the
evolution of natural language processing and its practical applications, promising a future of
enhanced text-based interactions and insights.

In this section offer valuable insights into the innovative applications of natural language
processing and machine learning techniques in various domains. Utilizing a multi-class classification
approach to detect therapeutic and recreational misuse of opioids on Twitter [152]. Hierarchical
label-wise attention transformer model for explainable ICD coding [209]. What do Twitter comments
tell about news article bias? Assessing the impact of news article bias on its perception on Twitter
[294]. Machine learning to automatically generate billing codes for a variety of orthopedic surgery
procedure operative notes: a study of 922 patients [302]. Text-based personality prediction using
XLNet [259]. XLNet exemplify how these technologies can streamline processes and provide
valuable support in healthcare. As we progress, these studies pave the way for further advancements
in leveraging text data to improve healthcare, communication analysis, and information management.
Methods of transformer chatbot research shown in Table 6.

The evolution of conversational agents, from early rule-based chatbots like ELIZA to more
advanced systems like ChatGPT, has demonstrated the remarkable progress in natural language
processing and machine learning. Rule-based chatbots, although limited in flexibility, have found
their niche in structured interactions and specific domains. However, the rise of generative Al,
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exemplified by BERT-based models and ChatGPT, has opened up new possibilities for open-ended
conversations and diverse applications.

In utilizing BERT variants has showcased their effectiveness across a wide range of tasks, from
medical specialty prediction to sentiment analysis and text summarization. As we explore the
potential of generative Al including ChatGPT, it is crucial to address ethical concerns and ensure
responsible development. Furthermore, transformer-based models, including Text-to-Text Transfer
Transformers (T5), have revolutionized natural language processing, enabling advancements in
paraphrase generation, question-answering, and information extraction. These models hold great
promise for enhancing text-based interactions and insights.

Table 6. Methods of transformer chatbot research

Method Impact References
BERT a clever computer model, can be used in
many different ways. It helps predict reports.
BERT can shorten long posts on social media [245], [1801, [188], [251], [261],
and help spot fake news. BERT can even
. . . [264], [271], [272], [274], [276],

BERT Variants understand the feelings in song lyrics and make [277], [278]. [279]. [218], [288]
food reviews easier to understand. It's like a [29 6]7 [297]’ 23 6]7 [299]’ [238]7
superhero for computers, matter what language ’ ’ ’ ’
we speak. So, BERT is like a big helping hand
in computers and words
The rise of ChatGPT and generative Al is a big [241], [249], [258], [263], [265],
deal. People are considering how it could affect [268], [269], [273], [284], [286],

GPT Variants education, medicine, and even cybersecurity. [287], [300], [301], [303]

They're testing it to see if it can understand and
respond like a human and also making sure it's
used responsibly and ethically

Paraphrasing techniques are a linchpin in
recognizing or generating expressions and
sentences with akin meanings. With a keen focus
on generating coherent and semantically akin
paraphrases, this model, powered by a finely-
tuned Text-To-Text Transfer Transformer (T5)
Personality is a complex mix of traits that define
how we think, act, and feel, and it's studied in
various fields like healthcare and social media.
smart computer models like XLNet to predict
personality traits from text, making it more
accurate and helpful.

T5 (Text-to-Text Transfer
Transformer)

[244], [248], [250], [260], [165],
[223], [2907], [291], [305]

XLNet [152], [259], [208], [294], [302]

The development of chatbots for cultural heritage in the future can benefit from various insights
and research findings mentioned in the provided text. Here are some potential developments and
applications of chatbots for culture and heritage shown in Fig. 6.

The innovative applications of natural language processing and machine learning in various
domains, such as healthcare, communication analysis, and information management, underscore the
transformative potential of these technologies. As we continue to harness the power of text data, we
can look forward to further advancements that will shape the future of Al-driven interactions and
information processing. In this section, we discuss the importance of incorporating Transformer
models, such as TS5, BERT, GPT, and XLNet, into chatbot construction as an additional component
in various fields, especially in the field of cultural heritage, which has not been discussed in previous
studies.

3.5. Ethical and Social Implications

The exploration of ethical considerations related to chatbots in the context of cultural heritage
is of paramount importance. Chatbots, when employed in this domain, have the potential to both
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preserve and promote cultural heritage, but they also raise several ethical concerns that need to be
carefully addressed. Objectives of chatbot research shown in Table 7.

In summary, the use of chatbots in the domain of cultural heritage can be a powerful tool for
education, preservation, and engagement. However, it must be done thoughtfully, with careful
attention to ethical considerations to avoid potential harm or disrespect to the cultures and
communities being represented.

CHATBOT TEXT CHATBOT IMAGE CHATBOT VOICE
Education and Information Interactive Exhibition Guide Voice Virtual Tours
Enhanced Communication Flow Artwork Detection Voice Feedback Callection
Multilingual Support virtual Tour Guide _ Voice Questions and Answers
User Engagement Historical Character Recognition Voice Story Telling

TRANSFORMER METHOD VARIANCE

Emotion Detection and Ambiguity Image Recogrition Speech Recognition

Domain Knowledge Image Quality Speaker |dentification

Context Management Visual Search Voice Synthesis

FADVLIIdIH ANV 3HNLTIND
404 1089 1LVHD

Muttilingual Support Multimodal Integration Diglog Management

TS5 BERT GPT
Text-to-text Transfer Bidirectional Encoder Generative Pre-training
Transformer Representations Transformer

Fig. 6. Fish-bound chatbot diagram for future research in culture and heritage

Chatbots are a crucial tool in the digital age, but they also present ethical challenges. To ensure
they adhere to ethical standards, they must be designed with a focus on transparency, inclusivity, and
data privacy. This involves identifying potential biases, ensuring transparency, and promoting
inclusivity. Data privacy and security measures must be implemented to safeguard user data and
comply with privacy regulations. Regular monitoring and maintenance are necessary to identify and
address any ethical issues. User empowerment is also crucial, offering clear information about
chatbot capabilities and limitations, and allowing users to control their interactions. Proactive
measures to identify and mitigate biases in chatbot responses are also necessary. Human oversight is
also crucial, with human moderators or experts reviewing and intervening in chatbot interactions.
User feedback and accountability mechanisms should be established to address any ethical concerns.
Finally, ethical guidelines and standards should be developed and adhered to for chatbot development
and deployment.

By implementing these suggestions, developers and organizations can promote ethical practices
in chatbot design and usage, fostering trust, transparency, and responsible Al deployment. Ethical
considerations in chatbot design and usage are crucial to ensure that chatbots conform to ethical
standards. Suggestions include incorporating ethical design principles, implementing robust data
privacy and security measures, regularly monitoring and maintaining chatbots, empowering users,
mitigating biases, incorporating human oversight, encouraging user feedback and accountability, and
following ethical guidelines and standards.

The current systematic literature review (SLR) provides insightful information about the social
and cultural effects of developments in chatbot, artificial intelligence, and natural language
processing (NLP) technologies. These effects have a variety of effects, from altering how people and
machines interact to possibly increasing accessibility and inclusivity. The review also emphasizes
the significance of cultural sensitivity and multilingualism in the creation of Al systems, emphasizing
the demand for responsible and impartial Al answers across a range of languages and cultural
situations.
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Additionally, the discussion of the financial, intellectual, and educational ramifications of
generative Al models like ChatGPT sheds light on how academia and the customer service sector
are changing. The ethical issues surrounding the development of Al and its possible effects on the
news media, public perception, and healthcare are also discussed. Finally, Al's versatility and ability
to tackle a wide range of global difficulties are demonstrated by its cross-linguistic and cross-domain
applications. In essence, this SLR highlights the complexity of Al's impact on society and culture,
emphasizing the need for moral and responsible Al development to properly navigate these impacts.

Table 7. Objectives of chatbot research

Category

Item Description

Follow-up of
study

Cultural Sensitivity

Accuracy and Authenticity

Privacy and Data Protection

Inclusivity and
Accessibility

Ownership and Copyright

Transparency

User Consent

Long-Term Preservation

Community Involvement

Ethical Al Development

Chatbots interacting with users in cultural heritage must be
culturally sensitive and respectful. They should avoid any
content or responses considered offensive, derogatory, or
culturally insensitive. This includes refraining from making
jokes or inappropriate comments related to cultural heritage.
Ensuring the accuracy and authenticity of information provided
by chatbots is crucial. They should not disseminate false or
misleading information about cultural artifacts, traditions, or
history. Any information shared should be well-researched and
verified.

Chatbots may collect user data during interactions. It's essential
to have stringent data protection measures in place to safeguard
users' personal information. Users should also be informed
about data collection practices and allowed to consent.
Chatbots should be designed to cater to a diverse audience and
be accessible to people with disabilities. They should support
multiple languages and accommodate various cultural
backgrounds to be truly inclusive.

When chatbots are used to share cultural content, questions of
ownership and copyright may arise. It's vital to respect
intellectual property rights and obtain the necessary permissions
for using copyrighted material.

Users should be aware that they are interacting with a chatbot
and not a human. Transparency about the bot's capabilities and
limitations is essential to establish trust.

Users should be able to opt in or out of interacting with a cultural
heritage chatbot. Consent should be freely given, and users
should be able to control the extent of their engagement.

If chatbots are used in cultural heritage preservation, there must
be considerations for the long-term preservation of data and
content.

In cases where chatbots represent specific cultural groups,
involving those communities in the development process is
vital. Their input can help ensure the chatbot accurately reflects
their culture and values.

Developers should follow ethical Al development practices,
including avoiding algorithm biases and ensuring that chatbots
do not perpetuate stereotypes or discriminatory behavior.

[18], [58]

[311], [300], [193],
[194], [259], [221],
[268], [229], [310]

[190], [18], [204],
[285]

[242], [185], [275]

[191], [18]

[190], [204], [10]

[176], [246], [159],
[208], [283], [309]
[214], [298], [45]

[240], [220], [287],
[298], [88]

[10], [287], [247],
[190]

The present research offers a comprehensive analysis of the Ethical and Social Implications of
chatbot technology, addressing concerns related to data privacy, security, and bias in algorithms.
This research distinguishes itself from previous investigations, providing valuable insights into the
implications of chatbot technology across various industries.

3.6. The Potential of Chatbot in Cultural Heritage Ecosytems

The preceding chapters explore a range of topics including trends in chatbots, interactions and
experiences, technological considerations, and ethical considerations. The discourse covers a
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conceptual framework of cultural heritage ecosystems. Fig. 7 depicts the various ecosystems and
their constituent components.

The current literature on user experiences with chatbots reveals several essential findings and
identifies specific gaps. Firstly, research suggests that chatbots can generally satisfy users, but there
is room for improvement in communication flow to guide users effectively in their interactions [58].
Secondly, factors influencing user satisfaction are multifaceted, and chatbots' applications span
various domains. In the realm of virtual dialog, studies highlight the importance of natural
conversation, real-time feedback on nonverbal behavior, and the impact of emotional variables on
chatbot believability [27], [28], [96]. Chatbots effectively respond to user queries, offer
customization, and integrate with different channels [112], [118], [162]. However, recognizing
different accents and pronouncing words accurately remains a challenge.

Virtual
Dialog

Education Business

Customer

Healtcare .
Service

Personal
Assistant

Fig. 7. Potential of chatbot in cultural heritage ecosytems

In education, chatbots have been employed to assist students in various ways, from answering
queries and managing communication to aiding in language learning [19], [46], [66], [195]. They
have streamlined processes, enhanced user experiences, and contributed to students' learning
journeys. Nevertheless, there is a need for more comprehensive research to evaluate the long-term
impact of chatbots on education. Chatbots have been utilized in business and organizational contexts
for customer support, recruitment, and automation of various processes [60], [178], [200], [178].
They have demonstrated efficiency and effectiveness, especially in job searching, banking, and
logistics tasks. However, studies are required to explore the potential of chatbots in other industries
and assess their scalability and adaptability.

In customer service, chatbots have improved customer interactions, recommendation quality,
and service efficiency [3], [283]. They have also become essential for providing information and
support in various languages and domains. However, the impact of anthropomorphic design on
chatbot satisfaction requires further investigation. Chatbots have shown promise in addressing
mental health issues, providing information, and assisting patients [93],[179], [208]. They have been
treasured during crises like the COVID-19 pandemic. Nevertheless, there is a need for more rigorous
evaluation of their efficacy in specific medical contexts and a focus on privacy and data security.
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Despite these valuable insights, some gaps in the literature persist. Firstly, there is a need for
more comprehensive and longitudinal studies to assess the long-term impact of chatbots in education
and other domains. Secondly, research should explore the ethical and privacy implications of chatbot
interactions, especially in cultural heritage. Thirdly, more work is required to investigate the
influence of chatbot design, personality, and emotions on user experiences and outcomes. Lastly,
research on integrating chatbots with emerging technologies like Al and IoT in various sectors
remains limited. Literature offers valuable insights into user experiences with chatbots across
different domains. However, further research is needed to address the identified gaps and provide a
deeper understanding of the potential and limitations of chatbot technology in diverse applications.

Suggestions for future research areas and trends, provided text offers an extensive overview of
the development and application of chatbots, highlighting the evolution from rule-based chatbots to
more advanced Al-based chatbots. However, within this expansive body of research, there exists a
notable research gap that warrants exploration and investigation. While the text provides a
comprehensive survey of chatbot technologies and their potential applications, it does not explicitly
address the critical issue of evaluating the real-world effectiveness and user acceptance of these
chatbots. One of the fundamental aspects that require attention in future research is user experience
and acceptance. Investigating how end-users perceive and interact with chatbots across different
domains and applications is paramount. Understanding user preferences, satisfaction levels, and any
usability challenges faced when engaging with chatbots is crucial.

This research can shed light on the factors that drive user adoption and retention, ultimately
leading to more user-centric chatbot designs. Customization and adaptability are essential for
enhancing chatbot utility. Investigating the degree to which chatbots can be customized to individual
user needs and adapt to changing user requirements is crucial. This includes exploring the potential
for chatbots to provide personalized assistance, tailoring their responses and interactions to meet
unique user preferences. To facilitate research and development in the field, standardized evaluation
metrics and benchmarks should be established. These metrics should account for factors like
response time, accuracy, and user satisfaction, allowing for consistent and meaningful assessments
of chatbot performance. Moreover, the integration of chatbots into existing systems requires
thorough investigation. Future studies should focus on studying the challenges and benefits of
integrating chatbots into software ecosystems, addressing compatibility issues, and assessing their
impact on workflow efficiency.

Addressing these research gaps will not only contribute to a deeper understanding of the
practical implications of chatbot technology but will also guide the development of more effective
and user-friendly chatbot solutions across various domains. By addressing these critical research
areas, we can further unlock the potential of chatbots to improve user experiences and streamline
interactions in numerous fields, including the domain of culture heritages and cultural institutions.
The integration of chatbots into the culture heritage experience is an emerging area of research that
holds great promise for the future of visitor engagement and education. Culture heritages are
increasingly exploring the use of chatbots as interactive guides and educational companions for
visitors. These chatbots can provide real-time information about exhibits, historical context, and artist
insights, enhancing the overall culture heritage experience. For example, a visitor could engage with
a chatbot on their smartphone to learn more about a specific painting, sculpture, or artifact, deepening
their understanding and appreciation of the artworks.

Moreover, chatbots can adapt to the preferences and interests of individual visitors, providing
personalized recommendations for exhibits or events based on their past interactions and feedback.
This level of customization enhances user engagement and encourages return visits to the culture
heritage. Research in this area is focused on optimizing the user experience within the culture heritage
context. Studies are being conducted to evaluate the effectiveness of chatbots in facilitating learning
and engagement among visitors. Metrics such as visitor satisfaction, knowledge retention, and the
impact on the overall culture heritage experience are being measured to assess the value of chatbot-
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guided interactions. Additionally, chatbots in culture heritages are also addressing accessibility
concerns. They can provide text descriptions, translations, and accessibility features for visitors with
disabilities, ensuring that culture heritages are inclusive spaces for all.

In the domains of customer services and virtual dialogue, chatbots present an exciting array of
opportunities to enhance visitor engagement and enrich cultural heritage experiences. Their
interactive capabilities enable them to offer historical context, provide valuable insights from artists,
and incorporate accessibility features, ultimately elevating the overall visitor experience. The
potential benefits are substantial, but they must be weighed against the imperative ethical
considerations that underpin cultural heritage representations. Ensuring the accuracy and authenticity
of these representations is paramount. Chatbots, when used in cultural contexts, demand a high level
of cultural sensitivity, necessitating the avoidance of any content that could be construed as offensive
or biased. Additionally, language nuances and cultural barriers present formidable challenges for
chatbots. Overcoming these hurdles mandates robust natural language processing capabilities and an
in-depth understanding of cultural intricacies.

One of the prevalent challenges is the ability to comprehend the context and complexity of
culturally inherited topics, which can lead to the delivery of inaccurate responses. While chatbots
undoubtedly serve as valuable sources of information, they cannot entirely supplant human
interaction in the cultural heritage domain. This underscores the enduring importance of human
expertise and deep cultural knowledge, as they play an irreplaceable role in ensuring the authenticity
and richness of the cultural heritage experience. Chatbots represent a compelling avenue for engaging
visitors and promoting cultural heritage, provided they are meticulously developed with due regard
for ethical, cultural, and linguistic considerations, while remaining complemented by human
guidance and expertise in this intricate domain.

In parallel to these transformative developments in chatbot technology, information technology
(IT) concepts are widely regarded as a new addition to academic discourse. Further examining the
interaction between humans as individuals and society as a collective entity is essential to prevent
society from feeling alienated by the rapid breakthroughs in IT within the scope of computers and
society. This proactive dialogue is crucial as it contributes to a point of view where advances in Al
technology are not seen as a looming danger that detracts from the overall purpose of existence.
Instead, these technologies have the potential to be a catalyst for expanding horizons and exploring
the deeper meaning of life when examined critically and reflectively. This strategy promotes a future
where technology enhances, rather than diminishes, the diversity and depth of human experience.

This research shows that chatbots has potential to preserve and promote cultural heritage,
overcoming communication biases and ethical use. This research highlights the potential of
technology, culture and ethics in this area, emphasising the importance of a balanced approach to
cultural and communication, thus provide a different perspective to other research.

4. Future Challenges
4.1. Integration Existing Systems and Model Learning

The integration of chatbots into current software ecosystems is a crucial consideration as they
continue to play a significant role in numerous sectors. In this particular setting, it is imperative for
scholarly investigation to focus on the obstacles and advantages associated with this integration,
while also considering the assimilation of state-of-the-art technologies like as TS and BERT, which
have surfaced as noteworthy contributors to the advancement of chatbot systems.

The T5 (Text-To-Text Transfer Transformer) technology, renowned for its adaptability in
addressing diverse natural language processing problems, offers a significant advantage in the
advancement of chatbot creation. The primary advantage of TS is its capacity to convert textual inputs
into textual outputs, so facilitating chatbots in managing a diverse range of user inquiries and
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producing replies that are contextually appropriate. Nevertheless, it is essential to recognize that the
deep neural network design of TS5 may need significant computational resources, which might have
an impact on reaction times and scalability.

In contrast, the BERT (Bidirectional Encoder Representations from Transformers) technology
significantly improves the comprehension of contextual information in natural language. The
bidirectional technique employed in text analysis enables chatbots to deliver replies that are more
contextually aware. BERT demonstrates a high level of proficiency in comprehending the
complexities inherent in language, rendering it a great augmentation to the capabilities of chatbots.
However, it is crucial to acknowledge that the training and deployment of BERT might require
significant computing resources, thereby affecting the performance of chatbots, particularly in real-
time scenarios.

The selection of either TS or BERT technology for chatbot creation necessitates a
comprehensive and well-founded rationale. The decision should be in accordance with the particular
objectives and criteria of the chatbot system. If the main goal is to effectively address a diverse set
of natural language processing (NLP) problems and produce complete outputs, TS5 might be
considered as the favored option. On the other hand, if the prioritization is in context-awareness and
nuanced language comprehension, BERT may be seen as the more favorable choice. In brief, the
incorporation of chatbots into pre-existing software ecosystems requires a careful evaluation of the
merits and limitations of technologies such as T5 and BERT. The choice of the most suitable
approach should be in accordance with the particular use case and requirements, guaranteeing the
seamless integration and efficient operation of the chatbot within the provided environment

Within the framework of the cultural heritage ecosystem, TS5 exhibits a versatile capacity to
undertake various tasks, including text generation, summarization, translation, and question
answering. This renders T5 an optimal selection for extracting and communicating information
pertaining to cultural heritage, which predominantly consists of extensive and boundless textual data
sources. The inclusion of TS5 multilingual support enhances the value of chatbots catering to a
worldwide user base with a keen interest in a wide range of cultural heritage places and artifacts. The
pre-existing model, which underwent extensive training using a substantial corpus of textual data,
offers a robust basis for the advancement of chatbot technology. The TS5 models possess the capability
to undergo customization in order to cater to specific activities and domains, hence guaranteeing
their alignment with the distinctive requirements and preferences of cultural heritage applications.

4.2. Cultural Heritage Applications, Customization, Adaptability

The utilization of chatbots in cultural heritage applications shows great potential in improving
tourist engagement and educational experiences. By incorporating chatbots into cultural heritage
environments, institutions and organizations have the ability to develop inventive strategies that
effectively address the needs of a wide range of individuals. Chatbots have the potential to enhance
the user experience by providing a streamlined and engaging exploration of historical sites, museums,
and cultural displays. By means of intuitive and instructive exchanges, chatbots have the capability
to offer useful insights, narratives, and contextual information, so ensuring that visitors not only
acquire knowledge about the legacy but also establish a more profound emotional attachment to it.

The measurement of visitor satisfaction is a critical element in the utilization of chatbots within
cultural heritage applications. By utilizing real-time feedback and analytics, educational institutions
are able to assess the extent to which chatbots are fulfilling the expectations of their target audience.
The feedback loop plays a crucial role in optimizing the chatbot's responses, customizing them to
cater to the distinct requirements and preferences of various visitors, hence enhancing the overall
visitor experience. By fulfilling this function, chatbots have the potential to assume a crucial role in
enhancing the accessibility, interactivity, and overall satisfaction of those engaging with cultural
material.
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Moreover, the utilization of chatbots within cultural heritage contexts has the potential to
enhance the preservation of knowledge. Chatbots have the potential to enhance visitors' retention and
comprehension of historical facts and narratives by presenting information in a conversational and
captivating manner. The augmentation of retention not only serves to intensify the process of
learning, but also cultivates a heightened sense of admiration for cultural heritage. Chatbots possess
the capacity to transform a singular visit into a sustained educational encounter that persists in the
memories of visitors much beyond their departure from the cultural place.

In conclusion, the use of chatbots into cultural heritage applications has the potential to greatly
enhance the entire cultural heritage encounter. These virtual companions has the capability to
navigate visitors through exhibitions, respond to inquiries, and offer comprehensive narratives, all
the while adjusting to the distinct interests and requirements of individual visitors. Chatbots play a
significant role in the protection and promotion of cultural heritage in today's digital and interactive
society by improving interaction, assessing satisfaction, aiding knowledge retention, and enhancing
the tourist experience.

4.3. User Experience, Evaluation Metrics, Computer and Society

User Experience, Evaluation Metrics, and Computer and Society at the intersection of human-
technology interaction, a multifaceted exploration unfolds. It begins with the intricate realm of user
experience, where the dynamic interplay between humans and chatbots takes center stage. In a world
brimming with diverse domains and applications, it's essential to discern how users perceive and
engage with chatbots. This exploration delves deep into the realms of user preferences, satisfaction
levels, and the very essence of usability.

The need for standardized evaluation metrics becomes apparent. In the ever-evolving landscape
of chatbot technology, it's crucial to establish benchmarks that serve as a compass for assessing
chatbot performance. These standardized metrics extend their reach, encompassing facets such as
response time, accuracy, and the pivotal factor of user satisfaction. These metrics, akin to guiding
stars, enable consistent and meaningful assessments, enhancing the quality and effectiveness of
chatbot solutions.

In this intricate dance between technology and society, a compelling narrative emerges—one
that recognizes the augmentative power of chatbots in enhancing cultural heritage experiences. These
virtual companions serve as illuminating guides, adding a layer of depth to the visitor's journey into
the past. However, the balance must be struck; chatbots, despite their knowledge and capabilities,
should be perceived as supplements rather than replacements for human expertise and the wealth of
cultural knowledge held by experts. It's a partnership where chatbots complement the guidance of
human curators and historians, collectively weaving a rich tapestry of heritage understanding.

As we navigate this intricate relationship between chatbots, technology, and society, it is evident
that these advances should uplift rather than diminish human experiences. The proactive dialogue
between technology and society is not merely a dialogue but a commitment—a commitment to
ensure that technological progress serves as a catalyst for enhancing human existence. This
exploration seeks to reinforce the idea that technology, including chatbots, should be harnessed to
augment, enrich, and elevate the human experience, ensuring that it remains at the heart of every
technological advancement.

Through an examination of diverse evaluation frameworks pertaining to the intersection of
computer technology and society, namely Embodied Theory, Computers As Social Actors
Framework (CASA), Uses And Gratification (UGT), Cognitive Theory, Theory of Reasoned Action
(TRA), Theory of Planned Behavior (TPB), Technology Acceptance Model (TAM), Unified Theory
of Acceptance and Use of Technology (UTAUT), and Heart Metric for User Experience (UI/UX), it
is possible to generate insights regarding the existing gap in the implementation of chatbots. These
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insights provide a foundation for understanding how chatbots can be designed and integrated to
enhance the human experience while considering the intricacies of technology and society's interplay.

4.4. Ethical, Privacy, and Linguistic Dimensions

Incorporating chatbots in cultural heritage contexts presents a range of intricate issues
encompassing ethical, privacy, and linguistic dimensions, necessitating a thorough analysis. The
problems at hand cover not just the ethical and privacy considerations associated with chatbot
interactions but also delve into the complex realm of language nuances and cultural boundaries.

Within the domain of ethics and privacy, chatbots are required to negotiate a precarious
equilibrium carefully. These individuals function within cultural heritage environments, wherein the
material they interact with have significant historical and emotional importance. Hence, it is
imperative for research to thoroughly examine not only the veracity and legitimacy of the information
disseminated by chatbots but also the wider ethical implications associated with their utilization.

For example, are virtual guides successfully uphold the holiness and integrity of cultural artifacts
and tales, or do they unintentionally create the potential for misinformation or distortion? In addition,
it is imperative to ensure the diligent protection of the privacy of individuals who engage with
chatbots, especially when personal information and preferences are involved. Ensuring strict
adherence to robust privacy rules is of utmost importance in maintaining the confidence of tourists
and upholding the sanctity of cultural heritage sites.

Simultaneously, the linguistic difficulties associated with the implementation of cultural
heritage chatbot applications are similarly arduous. Chatbots are required to adeptly handle the
various linguistic complexities that are inherent in historical and cultural narratives. To successfully
accomplish this task, one must possess a deep comprehension of the intricacies inherent in languages
and the cultural subtleties that significantly influence the understanding and communication of
legacy material. The acquisition of a high degree of linguistic and cultural competence is crucial in
order to guarantee that chatbots effectively communicate information while also demonstrating the
utmost respect and sensitivity towards the many backgrounds and perspectives of users.

Fundamentally, the matter at hand is not exclusively focused on language itself, but rather on
comprehending the cultural framework within which language is intricately intertwined. The
successful implementation of cultural heritage chatbot applications necessitates addressing these
complex problems. In this context, chatbots play a dual role as both expert advisors and cultural
ambassadors, facilitating a deep connection between tourists and the diverse fabric of our shared
history.

5. Conclusion
5.1. Summary of Key Findings

Using the concise plan for chatbot development as depicted in Fig. 7, the potential of chatbots
in the cultural heritage ecosystem can be realised in light of the findings. This research successfully
the rule-based and generative Al chatbots approaches have distinct advantages and disadvantages.
For example, some domains that have successfully implemented chatbots, starting from Sephora,
Apple, Bank of America, Woebot, and Duolingo are some of the successful chatbot implementations
in various industries. Woebot offers cognitive behavioral therapy techniques and emotional support
to users, while Duolingo provides interactive language exercises and personalized feedback.

In the customer service domain, companies such as Bank of America and Apple have
implemented chatbots to provide fast and efficient assistance, reducing the need for human
intervention and increasing customer satisfaction. In the e-commerce domain, Sephora's Sephora
Virtual Artist enhances the online shopping experience and increases customer engagement. In the
agriculture domain, Thai Smart Agriculture's chatbot provides real-time weather updates, crop
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management advice and pest control recommendations, helping farmers make informed decisions
and optimize farming practices.

Rule-based and generative Al chatbots, the two basic approaches to chatbot development, have
seen substantial evolution. The earliest examples of rule-based chatbots, like ELIZA, relied on
established sets of rules and patterns to react to user inputs. They work best in situations when
dialogues can be written and in structured encounters. In contrast, generative Al chatbots have
expanded the capabilities of conversational agents thanks to technologies like transformer-based
models.

Based on the outcomes of this research, the advantages and disadvantages of rule-based and
generative Al may be outlined as follows. Rule-based chatbots are simple and straightforward to
design and implement, excelling in structured and predictable interactions. They provide a high
degree of control over conversation flow and responses, ensuring they adhere to predefined rules.
However, rule-based chatbots have limitations, such as limited flexibility and difficulty in handling
complex or unexpected user queries. They also struggle to grasp the nuances of natural language and
context, resulting in less human-like interactions.

Generative Al chatbots, such as ChatGPT, offer unique advantages, excelling in open-ended
conversations and fostering dynamic user experiences. They can be trained on large datasets and
adjusted to various domains and topics, making them versatile and applicable across a wide range of
use cases. However, generative Al chatbots also bring ethical concerns, as their responses can
sometimes include misinformation, biased content, or potentially malicious use. They require
substantial amounts of high-quality training data to achieve optimal performance, which can be
challenging to acquire in certain specialized domains.

Choosing the right chatbot approach is crucial in chatbot development, as it aligns with the
specific requirements and ethical considerations of the intended application. Rule-based chatbots
offer structured interactions and control, but have limitations such as limited flexibility and
scalability. Generative Al chatbots, on the other hand, offer open-ended conversations, adaptability,
and language understanding. However, they also face ethical concerns, data requirements, and lack
of control. The evolution of chatbots, from rule-based to generative Al, varies depending on the
specific implementation and context.

Due to their excellent adaptability and utility, chatbots are created for a wide range of domains.
They provide a host of advantages in each of these fields, including increased productivity, openness,
and scalability. Chatbots are excellent at holding natural conversations in virtual dialogue and giving
users real-time feedback, which improves user experiences. In education, they help in query
resolution, provide individualized learning experiences, and lighten the load on teachers. Chatbots
eliminate monotonous operations for businesses and organizations, promote user engagement, and
improve customer service. Chatbots provide prompt responses in customer support, improving the
department's effectiveness. They contribute significantly to healthcare by sharing knowledge,
providing mental health assistance, and even helping with pandemic response operations.
Additionally, chatbots gather essential data, resulting in data-driven insights.

For example, of the influence of Transformer models have significantly impacted the
classification of radiology reports related to lung cancer. In a study titled “Development and
validation of deep learning and Transformer for classification of lung cancer radiology reports”
researchers used Transformer models to classify radiology reports into various categories, such as
tumor size, lymph node involvement, and metastasis. This application of Transformer based models
in real-world scenarios improves the classification and analysis of medical text, providing valuable
insights for healthcare professionals and researchers. Another example is the classification of toxic
comments on social media, where researchers fine-tuned a Transformer base model to achieve high
accuracy in identifying and classifying toxic content. The diverse technological applications of NLP
can be utilized in the context of cultural heritage encompassing a wide variety of uses aimed at
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preserving, promoting, and enhancing our understanding and appreciation of the world's cultural
heritage.

These important findings show the value of chatbots in several sectors. This paper aims to
emphasize the trade-offs associated with rule-based and generative Al, especially in the domain of
NLP methodologies. In addition, the utilization of chatbots has the capacity to enhance user
experience and facilitate knowledge acquisition, thus offering advantages in various domains,
including education, virtual assistants and business services. Moreover, by delving deeper into this
technology, these sectors can be expanded to include cultural heritage services, thereby significantly
strengthening cultural preservation efforts. The insights gained from this SLR have the potential to
contribute significantly to the advancement of chatbots and NLP as a comprehensive field. In
addition, these insights may have far-reaching implications for the future development and
application of Al technologies in other areas.

The research limitations and future research prospects of this study are as follows, the problem
in this study is that the sample size is too small to cover the entire chatbot area well, and the existing
papers are not sufficiently dispersed in terms of demographics, which may affect the results so that
in the future there is a need for more comprehensive chatbot domain mapping. Furthermore, the
planning or research methods section has limitations that can make it difficult to follow the steps, so
future research needs to create a roadmap that is simple but can explain a lot of meaning. In terms of
technology, the limitation of the research is that it only provides observations of chatbots related to
trending domains, this means that the results may not apply to all chatbots so there needs to be an
effort to expand the target of chatbot implementation in future research.

5.2. Implications

SLR presented here has significant implications for chatbots and NLP. The abundance of
research on generative Al chatbots highlights the potential and need for continued investigation to
address critical questions and challenges. The significance of enhancing chatbot skills in practical
situations is shown by these findings, which encompass several aspects such as enhancing
conversation flow, optimizing user pleasure, and enabling customization. As chatbots continue to be
utilized in many domains such as education, business, customer service, and healthcare, it is
imperative for research to explore their long-term effects, scalability, and adaptability.

Ethical considerations, especially in the context of culture heritage, demand thorough
exploration, alongside in-depth studies of the influence of design, personality, and emotion on user
experience. In addition, the integration of chatbots with emerging technologies is still an interesting
area for further research. By addressing the implications of this research, we can improve user
experience and simplify interactions across multiple domains while upholding the highest standards
of effectiveness and ethical responsibility. Ways of addressing these ethical concerns through
collaboration between researchers, industry experts, and cultural institutions are essential in
unlocking the full potential of generative Al chatbots and their diverse applications.
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