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Abstract: The recent advancement trend of the technology had motivated the need for the study 

to explore the readiness of the employees in the workplace in accepting the new technology 

engagement. With this, the current study will focus on investigating the readiness of the 

employees towards the social interaction with the technology in the workplace in Malaysia. The 

previous study had suggested that there is indication of the social interaction among employees 

to have positive relationship against the acceptance of the technology at workplace which 

provide the indication that the employees are not ready for the shift into the digitalization era of 

working environment. The quantitative analysis method had been taken into the account for the 

methodology of the research where the quantitative analysis will focus on the output based on 

the 150 questionnaires distribution among the Malaysian employees based on the convenience 

sampling. The outcome of the result through the quantitative analysis had observe the lack of 

evidence to prove the presence of the significant in the relationship between the social 

interaction of the employee towards the acceptance of the technology in the workplace. This had 

been providing the evidence to show that the Malaysian employees had been not affected by the 

social interaction factor when comes to the transitioning towards the engagement of new 

technology in the workplace provide the indication that the Malaysian employees are likely to be 

ready for the shift into the transitioning and shift into the use of technology in the workplace.  

Keywords: Chatbot; Incoming Messages; Technology; Generating Messages; Database; Python 

Programming Language; Artificial Intelligence. 

 

 

Introduction 

In today’s world, technology has become an inseparable aspect of human life. It has woven itself 

into the very fabric of our daily activities, making life more convenient and efficient. Whether it 

is through communication, transportation, healthcare, or education, technology is utilized in 

almost every sphere of life. As a result, there is hardly a day that passes without people relying 

on some form of technology to complete their tasks. The growing dependence on technology has 

only led to its rapid evolution [1-4]. One key area of technological growth is the development of 

chatbots, which have been introduced into various facets of human interaction. Chatbots are 

essentially software applications designed to simulate human conversations. They are created to 

facilitate communication by reducing the need for direct human involvement, allowing for faster 

and more efficient interaction between users. This has made chatbots particularly valuable in the 

business sector, where they are increasingly used to automate customer service and other 
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processes that would otherwise require human resources. Recognizing the potential of this 

technology, we have developed a WhatsApp chatbot that can automatically generate and respond 

to messages on the WhatsApp platform [5-11]. 

A WhatsApp chatbot is a computer program designed to interact with WhatsApp users by 

sending automated responses to their inquiries. These chatbots are designed using programming 

languages such as Python, which is known for its simplicity, flexibility, and effectiveness in 

handling large sets of data [12]. There are already several pre-built WhatsApp chatbots available 

in the market, such as the WhatsApp Business API, Twilio API for WhatsApp, and Chatbot API 

for WhatsApp. However, our chatbot has been developed with a larger database and the capacity 

to respond to a wider range of messages simultaneously [13-17]. The core functionality of a 

WhatsApp chatbot is to automate repetitive tasks, provide necessary information to users, and 

assist customers with inquiries without requiring any human intervention. This automation 

makes WhatsApp chatbots highly valuable in several areas, such as customer service, e-

commerce, entertainment, and education [18]. 

The WhatsApp platform, being one of the most popular messaging apps globally, provides the 

ideal environment for deploying chatbots. WhatsApp chatbots can be programmed to respond to 

specific keywords or phrases, making them useful for handling a variety of tasks and queries 

[19-23]. These bots can handle a range of functions, from responding to customer service 

inquiries to assisting in e-commerce transactions, processing orders, and even engaging users 

with entertainment content. The ability of these bots to understand and respond to user inputs 

makes them a highly efficient tool for businesses seeking to streamline their operations and 

improve user engagement [24-29]. 

To effectively build a WhatsApp chatbot, it is crucial to understand the problem at hand. In 

many cases, businesses and organizations face challenges in responding to incoming messages in 

a timely manner. The growing volume of user inquiries can overwhelm human agents, leading to 

delays in response times and a decrease in customer satisfaction [30-35]. The solution lies in 

developing a WhatsApp chatbot that can handle multiple incoming messages simultaneously, 

responding quickly and accurately. However, one limitation of many existing chatbots is that 

they are unable to respond to messages that are not pre-programmed in their database. This is 

where our chatbot distinguishes itself. By utilizing a larger and more comprehensive database, 

our chatbot can respond to a broader range of messages and queries, significantly improving its 

efficiency and responsiveness. The primary goal of this project is to create a WhatsApp chatbot 

using Python programming that can automatically generate new messages based on incoming 

queries [36-41]. This chatbot will be capable of handling a wide array of tasks, making it an 

invaluable tool for businesses and organizations looking to improve their customer service and 

operational efficiency. The chatbot will be programmed to identify and respond to specific 

keywords and phrases, ensuring that it can provide relevant information to users. By automating 

these responses, the chatbot reduces the need for human intervention, freeing up resources that 

can be allocated to other areas of the business [42-49]. 

The domain of this project falls under artificial intelligence, a branch of computer science that 

focuses on simulating human intelligence in machines. Artificial intelligence (AI) enables 

machines to learn from experience, adjust to new inputs, and perform tasks that typically require 

human intelligence. In this project, AI will be used to develop a chatbot capable of processing 

large amounts of data and responding to user queries in real-time [50-55]. Python, one of the 

most popular programming languages used in AI development, will serve as the foundation for 

this project. Python is well-suited for AI applications due to its ease of use, extensive libraries, 

and ability to handle complex data sets. By leveraging AI, the chatbot will be able to learn from 

its interactions with users, improving its responses over time. One of the key aspects of artificial 

intelligence is the use of algorithms to solve problems and perform specific tasks. In this project, 

various AI algorithms will be employed to ensure that the chatbot is capable of understanding 

user inputs and generating appropriate responses [56-61]. These algorithms will be programmed 
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to analyze incoming messages, identify key terms, and determine the most relevant response 

based on the context of the query. The chatbot will be trained using a large dataset of pre-

programmed responses, allowing it to handle a wide variety of tasks. Over time, the chatbot’s 

performance will improve as it interacts with users and learns from their inputs [62-66]. 

The application of WhatsApp chatbots is vast and can be tailored to suit a range of industries and 

use cases. In the business world, chatbots are commonly used to automate customer service 

functions, ensuring that users receive timely responses to their inquiries. By automating routine 

tasks, businesses can improve their operational efficiency, reduce costs, and enhance the overall 

user experience [67-71]. For example, e-commerce companies can use chatbots to handle order 

inquiries, track shipments, and provide product recommendations to customers. This level of 

automation not only improves customer satisfaction but also allows businesses to scale their 

operations without increasing their workforce. Chatbots can also be applied in the education 

sector, where they can be used to respond to student inquiries and provide information about 

courses, schedules, and assignments. Educational institutions can deploy chatbots on their 

websites or messaging platforms to ensure that students receive timely responses to their 

questions. This can greatly enhance the student experience by reducing wait times and ensuring 

that they have access to the information they need. Additionally, chatbots can be programmed to 

assist with administrative tasks, such as processing applications, scheduling appointments, and 

managing student records [72-79]. 

In commercial marketing, chatbots can play a key role in engaging with customers and 

promoting products or services. By automating the process of responding to customer inquiries, 

chatbots can help businesses maintain a consistent level of communication with their audience. 

This can be particularly useful during promotional campaigns, where businesses may receive a 

high volume of inquiries. Chatbots can be programmed to provide information about discounts, 

special offers, and new product launches, helping businesses generate leads and drive sales. 

Furthermore, chatbots can be integrated with customer relationship management (CRM) systems 

to track user interactions and provide personalized recommendations based on previous 

interactions [80-88]. 

In, the development of a WhatsApp chatbot using Python programming presents a valuable 

solution for businesses and organizations looking to improve their communication efficiency and 

enhance user engagement. By automating the process of responding to incoming messages, the 

chatbot reduces the need for human intervention and ensures that users receive timely and 

accurate responses to their inquiries [89]. The application of artificial intelligence in this project 

enables the chatbot to learn from its interactions with users, improving its performance over 

time. As the use of chatbots continues to grow across various industries, their ability to automate 

tasks and streamline operations will make them an indispensable tool for businesses seeking to 

remain competitive in today’s technology-driven world. The versatility of WhatsApp chatbots 

allows them to be applied in a wide range of contexts, from customer service and e-commerce to 

education and marketing, making them a valuable asset for any organization looking to improve 

its operational efficiency and enhance the overall user experience. 

Methodology 

The methodology behind the development of this WhatsApp chatbot begins with designing a 

system capable of taking inputs and automatically responding to incoming messages. Building a 

functional and user-friendly chatbot for WhatsApp requires several key steps, starting with 

thorough planning, followed by development and integration. The chatbot was designed using 

artificial intelligence and coded in Python, leveraging the flexibility and simplicity of the 

programming language to create a responsive and efficient system. Creating such a chatbot 

involves defining clear objectives at the outset, which helps guide the development process. 

These objectives focus on what the chatbot should achieve, including automating responses, 

improving communication efficiency, and enhancing user engagement. 
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After setting clear objectives, selecting the right platform is crucial for ensuring the smooth 

functioning of the chatbot. In this case, the platform integrates Python with WhatsApp to enable 

seamless communication. Designing the conversation flow is the next step in the process. The 

chatbot’s flow is structured to ensure that user interactions are intuitive and that the chatbot can 

respond to a variety of user inputs. Developing the chatbot logic comes next, where the 

underlying algorithms and processes are created to manage the chatbot’s responses. This 

involves programming the chatbot to recognize specific keywords or phrases and respond 

accordingly. The chatbot logic is designed to handle multiple inputs simultaneously, allowing the 

chatbot to respond to a wide range of queries with minimal delay. 

Once the chatbot logic is in place, the next step involves integrating it with WhatsApp. This is 

done by connecting the chatbot to WhatsApp’s messaging platform, enabling it to communicate 

with users in real-time. After successful integration, the chatbot undergoes thorough testing. 

Testing is essential to ensure that the chatbot functions correctly, responding to user queries as 

intended. Any issues or bugs identified during the testing phase are addressed to ensure smooth 

performance. The chatbot is tested under different conditions to simulate real-world use cases, 

ensuring that it can handle various types of user inputs without malfunctioning. 

Once testing is complete and the performance of the chatbot is satisfactory, it is deployed into a 

production environment. This step involves making the chatbot live, where it can begin 

interacting with users on the WhatsApp platform. Deploying the chatbot involves ensuring that 

all systems are functioning correctly and that the chatbot is ready to handle incoming messages 

in real-time. However, the work does not end with deployment. One of the key aspects of this 

model is continuous monitoring and maintenance. The performance of the WhatsApp chatbot is 

monitored regularly to ensure that it is functioning as expected. User interactions are analyzed to 

identify patterns, feedback is gathered to understand user satisfaction, and analytics are reviewed 

to determine how well the chatbot is meeting its objectives. 

Monitoring also involves identifying areas where the chatbot can be improved. As users interact 

with the chatbot over time, new challenges may arise that require updates to the system. For 

instance, the chatbot may need to be programmed to recognize new keywords or phrases, or 

additional functionality may be required to enhance its utility. Regular updates are made to 

ensure that the chatbot remains effective and relevant. Maintenance is an ongoing process, and 

the chatbot is updated as necessary to ensure that it continues to meet user expectations. This 

process ensures that the chatbot remains aligned with the needs of the users and the goals of the 

organization. 

Another important aspect of building and deploying a WhatsApp chatbot is compliance with 

WhatsApp’s guidelines, terms of service, and privacy policies. It is essential to adhere to these 

regulations to avoid any violations that could lead to the chatbot being banned or restricted from 

the platform. In addition to complying with WhatsApp’s policies, the chatbot must also comply 

with relevant data protection and privacy regulations, such as the General Data Protection 

Regulation (GDPR). This is especially important when handling user data, as failure to comply 

with these regulations can result in legal consequences and reputational damage. Ensuring that 

the chatbot complies with all necessary regulations is an integral part of the deployment process, 

safeguarding the integrity and security of the system. 

Literature Review 

The purpose of their endeavour, which is covered in this essay, was to provide the college with 

an API and chatbot feature While completing their undergraduate degree. This initiative has 

utilised a variety of AI and ML techniques. The primary purpose of this bot’s implementation 

was to guide website visitors to their college. It made use of a variety of instruments to 

demonstrate natural language processing techniques. They created a web-based automaton 

whose primary function was to answer all user questions. After greeting the user and bidding 

them well, the chatbot would prompt them to log in by typing their messages into the device. In 
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the UI, the user can find various buttons that correlate to the various categories of their 

engineering college. The bot would then ask the user if their inquiries had been answered. If the 

user cannot find suitable answers to their questions, they can elaborately clarify their questions to 

continue the conversation. The user was presented with the best possible response after applying 

various machine-learning methods to this problem. The creators of this project included a special 

area in the chatbot where users could provide insightful reviews of the chatbot, which helped the 

creators identify any flaws in their bot [90]. 

The drawback of this project is that its usage is restricted to college users. Since it can only be 

used within the college, other people outside have difficulties interacting or cannot interact with 

the chatbot. The authors discuss a Python-based robot in this paper. With the aid of different 

classification techniques, such as pattern matches and processing of natural words. Shreyashkar 

Sharma has just produced a very straightforward WhatsApp chatbot for this initiative. The 

advantages and disadvantages of using chatbots were discussed in this undertaking [91]. 

This study clarified how chatbots can be linked with the aid of a database and how each user 

requires reliable responses. A database can be used to complete the entire procedure. Natural 

language processing was used to convert human-understandable words into data. According to 

Shreyashkar Sharma, NLP efficiently retrieves the best response to a user’s question. The 

drawback of this project is that the replies to the user are not very precise. Since the replies are 

not very accurate, the users have difficulty understanding the exact replies from the chatbot, 

which makes it difficult for them to interact with the chatbot easily [92]. 

In this paper, artificial intelligence and machine learning are used to create a Student Bot for 

academic information. They concluded that the proposed Student Bot would allow users to enter 

the request related to their institution and branch and receive an immediate response [93]. 

The proposed system must create a database where relevant data will be kept and a web 

application console where the operator can access it. The implementation was evaluated, 

maintained the level of performance, and did well. The drawback to this project is that it is only 

restricted to usage. Hence, this project has limits; not all users can interact with the chatbot. This 

essay discusses the creation of an AI chatbot for the Android operating system. They thought a 

Chatbot might also be an informal boss where a bug is intended to mimic an informed 

conversation. It can produce operators in various formats, such as a speech, transcript, emotions, 

etc. Numerous exposed source platforms continue to operate with this goal in mind [94-97]. 

Extensible language, which is used to simulate a conversational agent, is where computing 

terminology originates. 

In this work, we employ “program-o,” an AIML decoder targeted at the set of responses to 

operators. The drawback of this project is that it cannot be used for messaging. Since the chatbot 

can only respond to the user’s speech, transcript, etc, the user cannot express themselves using 

messages in this chatbot. This article describes the creation of “Python-BOT,” a chatbot that uses 

artificial intelligence to teach Python programming. Additionally, he was informed that the use 

of artificial intelligence in the educational sector is continuously expanding. The Chatbot 

machinery, familiarised support education, and form duties are some new requests made to 

Education [98-100]. 

The method for increasing platform understanding for novice computer users represents a long-

term drawback in computing education. The Communications Security Establishment has not yet 

acquired a chatbot to support the instruction of software creation. The Python-Bot Chatbot helps 

new computer programmers understand Python’s simple Syntactical constructions and syntax 

were anticipated in this article. The drawback of this project is that the users are restricted only 

to schooling zones. Due to this, users outside of the schooling zones cannot access and interact 

with the chatbot; only people within the limits of schooling zones can access this chatbot for 

their use [101]. 
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This paper’s primary conclusion is that the chatbot application can respond to the question asked 

by the computer operator based on the knowledge provided based on the results of the Waterfall 

method tests performed on it. WhatsApp is a chatbot that can be used to communicate with. The 

developed chatbot program may provide details on college admissions and student registration. 

No chatbot is available to support the teaching of software programming at the establishment. 

The Python-Bot Chatbot, which helps new computer programmers understand Python’s simple 

syntactical constructions and syntax, was anticipated in this article. The drawback of this chatbot 

is that it can only interact with users online. Users cannot interact with other users or interact in 

offline mode, which restricts most users from accessing chatbots in offline mode. The limits to 

this chatbot are completely online, and the user cannot do much once they lose the connectivity 

to their online network [102-105]. 

According to this study, WhatsApp chatbots, also known as intelligent assistants, are a 

component of companies that are rapidly evolving. Many different chatbot-building platforms 

and chatbot types are available for various businesses, including e-commerce, retail, banking, 

leisure, travel, and healthcare. However, with this approach, we would like to develop a new 

user-centric chatbot, allowing each user and business to handle a sizeable clientele 

simultaneously. Through electronic messaging apps, chatbots can communicate with a much 

larger population and are more useful than humans. Soon, they will develop into a useful 

information-gathering instrument. The drawback to this project is that this chatbot is not 

accessible to all the fields. This shows that it is only applicable to certain specific fields. Because 

of this, the number of users is limited, and those who don’t fall under the range of these fields 

cannot access it [106-109]. 

This essay discusses the “Python Chatbot Development.” The model’s authors also concluded in 

the paper that it seeks to use less labour and respond to user queries as quickly as possible. 

Initially, customers would email the website administrator with questions, and it would take a 

few days for the administrator to respond [110]. Chatbots immediately satisfy the user’s request 

or query with the help of pertinent responses, eliminating this delay. To respond to user requests 

more quickly, some websites for banks, academic institutions, and business sectors have created 

chatbots. The drawback to this chatbot is that the chatbot had a delay in response time, which 

caused the users to have to wait a certain amount of time to get the response back from the 

chatbot. The inputs given to the chatbots are processed late, and the response time is slow, 

making it difficult for the user to receive the responses faster [111]. 

The paper discusses the following: “Future Chatbots, supported by machine-learning technology, 

can remember prior discussions and draw lessons from them to respond to new ones. Speaking 

with the various larva users and multiple users would be difficult. In the future, we can build an 

AIML and LSA-based robot. With the help of this technology, a customer may interact with a 

chatbot more normally [112]. Using AIML and dynamic patterns and templates for general 

customer queries can improve the conversation and show that the correct answer is provided 

more frequently than with LSA. The drawback to this project is that the chatbot cannot interact 

with multiple users at a time. Due to this, the number of users the chatbot can interact with is 

very limited, and few users can interact with the chatbot simultaneously. To decrease the amount 

of time and paperwork required by the administration, this paper explains how to respond to 

student’s questions about admissions by interacting with a chatbot [113]. 

Their perception of their interactions with others makes it less necessary for the administration to 

respond to each person’s questions individually. The chatbot algorithm, a Python library that 

produces an automatic response to a user’s input, is used in the development of this project 

[114]. The robot answers administrator-provided questions. Users can inquire about the 

admissions process, eligibility requirements, course information, and college query procedures. 

Users don’t always need to go to college to get answers. This robot’s drawback to this project is 

that it can only respond if the database matches. This chatbot can only respond to the messages 
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already stored in the database. If there is anything out of the database, the chatbot cannot read 

and respond to it. The database of this chatbot is very limited [115]. 

Project Description 

The existing system runs based on the following mechanism; here’s an overview of an existing 

system of a WhatsApp chatbot: 

Users interact with the chatbot by sending messages to a designated phone number or WhatsApp 

account associated with the chatbot. 

The chatbot integrates with WhatsApp using the WhatsApp Business API, which allows for 

programmatic interaction with WhatsApp. This requires setting up a WhatsApp Business 

Account and obtaining the necessary API credentials. 

The chatbot receives messages from users and processes them to understand user intent and 

extract relevant information. This may involve using natural language processing (NLP) 

techniques to analyse and interpret the messages. 

The chatbot maintains a conversation flow with the user, responding to messages based on 

predefined rules or using machine learning algorithms to generate responses. The chatbot may 

also store and retrieve user-specific information to provide personalised responses. 

The chatbot may have error-handling mechanisms to detect and handle incorrect or ambiguous 

user inputs. It may provide error messages and prompts to guide users in providing valid input. 

Proposed System 

Even though WhatsApp is one of the most popular apps in today’s generation, staying in touch 

with bosses, coworkers, or even our close family members can be challenging. The WhatsApp 

Chatbot automatically generates messages based on user input. We have built a WhatsApp 

chatbot trained to respond to incoming messages, emojis, gifs, and stickers faster and respond to 

a larger number of contacts as we have increased the size of the database. Thus, making it more 

user-friendly for people, this newly created chatbot will be able to function well for 20 contacts 

at once. The speed of communication is affected by the Chatbot server. To solve this problem, a 

Chatbot was developed to generate messages automatically [116-121]. The chatbot reads 

incoming messages; if the message doesn’t match, a chatbot will read incoming messages again. 

Utilizing Python, this chatbot was created. Stickers, emojis, and gifs are not supported in the 

Chatbot simulation program, so those messages cannot be read once sent to the server. The 

inclusion of a random message feature will advance this study. 

Results and Discussions 

This experiment aims to create a user-friendly WhatsApp chatbot designed to respond to 

incoming messages faster and fulfill users' needs, especially during busy times. WhatsApp is one 

of the most commonly used communication apps in today's generation, and many people rely on 

it to stay connected with colleagues, bosses, or family members. However, it can be challenging 

for individuals to maintain constant communication, especially when they are busy or managing 

multiple conversations simultaneously. To address this issue, a chatbot was developed to 

automatically generate and respond to messages [122-124]. This chatbot includes features that 

extend its functionality beyond simple text responses, making it a more interactive and efficient 

tool for users. Specifically, our chatbot has an extended database that allows it to reply using 

emojis, stickers, and gifs, offering more versatile communication options. Furthermore, it is 

capable of managing up to 20 simultaneous conversations, making it highly effective for users 

who need to interact with multiple contacts at once. 

The existing systems for WhatsApp chatbots lack some of the key features that our proposed 

system introduces. In current systems, the response capabilities are limited, as they can only 

handle up to 10 contacts at a time, and the responses are restricted to text-only communication. 

These systems are not designed to incorporate the use of emojis, stickers, or gifs, which are 
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commonly used forms of communication in today’s messaging culture. Additionally, the 

response times in existing systems are slower, which can hinder efficient communication, 

particularly when users are engaging with multiple contacts simultaneously. These limitations in 

the existing systems prompted the development of our enhanced WhatsApp chatbot. 

The proposed system offers significant improvements over the existing solutions. Our chatbot 

extends the contact capacity from 10 to 20 simultaneous conversations, providing a more 

scalable solution for users with high communication demands. Additionally, the inclusion of 

emojis, stickers, and gifs in the response options enhances the interactivity of the chatbot and 

aligns with the way many people naturally communicate on messaging platforms. These 

additions not only make the chatbot more versatile but also make it more engaging for users who 

prefer using media-rich communication methods. By integrating these new features, we have 

created a more user-friendly chatbot that can cater to a wider range of communication 

preferences and needs. The faster response time of the proposed system also ensures that users 

can manage multiple conversations without delays, improving overall efficiency and satisfaction. 

In terms of technical advancements, the increased capacity for handling up to 20 contacts at once 

is a significant enhancement. The system's database has been optimized to manage multiple 

conversations simultaneously without compromising performance. The faster response time is a 

result of improvements in the underlying algorithms, which ensure that messages are processed 

and delivered quickly. This is particularly beneficial for users who need to communicate with 

multiple contacts in real-time, such as business professionals or individuals managing group 

conversations. The improved speed and responsiveness of the chatbot allow for smoother 

interactions and reduce the likelihood of communication bottlenecks. 

While the enhanced functionality of the chatbot represents a substantial improvement, concerns 

may arise regarding the transparency of data handling. As with any system that involves the 

exchange of personal messages and data, it is crucial to address potential privacy concerns. Users 

must be assured that their data is handled securely and transparently, in compliance with relevant 

privacy regulations such as the General Data Protection Regulation (GDPR). Ensuring that the 

chatbot provides clear communication regarding how user data is collected, stored, and used is 

essential to building trust with users. By implementing strong data protection measures and 

adhering to ethical standards, the system can mitigate potential privacy concerns and foster a 

greater sense of security among users. 

In summary, the proposed WhatsApp chatbot introduces several key enhancements that 

significantly improve its functionality compared to existing systems. The ability to manage up to 

20 contacts simultaneously, combined with the inclusion of emojis, stickers, and gifs, makes the 

chatbot more versatile and engaging. These features, along with faster response times, create a 

more efficient and user-friendly experience for individuals who rely on WhatsApp for their daily 

communication needs. By addressing concerns related to data privacy and transparency, the 

chatbot can also build trust with users, ensuring that their interactions with the system are secure 

and compliant with relevant privacy regulations. The improvements in scalability, 

personalization, and user experience make this WhatsApp chatbot an innovative and valuable 

tool for enhancing communication in both personal and professional contexts. The integration of 

modern communication methods and a commitment to user privacy positions this chatbot as a 

forward-thinking solution that meets the evolving needs of today's messaging users. 

Conclusion 

In conclusion, a WhatsApp chatbot offers a valuable solution for businesses and organizations 

seeking to enhance customer service efficiency and personalization. By utilizing natural 

language processing (NLP) and artificial intelligence (AI), chatbots can understand and respond 

to user inquiries instantly and around the clock, without requiring human intervention. This 

capability not only improves customer satisfaction by providing quicker responses but also 

reduces operational costs for businesses by minimizing the need for additional staffing. 
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Furthermore, WhatsApp chatbots can be seamlessly integrated with other systems, such as 

customer relationship management (CRM) software and e-commerce platforms, allowing for a 

more tailored and efficient customer service experience. These integrations help businesses offer 

personalized interactions that are both relevant and responsive to individual customer needs. 

Implementing a WhatsApp chatbot can, therefore, be a strategic investment for companies 

looking to streamline their operations while enhancing customer engagement and satisfaction. In 

our case, the developed chatbot responds to incoming messages at a faster rate, including 

handling a variety of media such as gifs, emojis, and stickers, further enriching the user 

experience. This functionality makes it a highly versatile tool, capable of adapting to diverse user 

interactions and improving overall communication efficiency. 

References 

1. S. K. Suvvari, "Managing project scope creep: Strategies for containing changes," Innov. Res. 

Thoughts, vol. 8, no. 4, pp. 360–371, 2022. 

2. S. K. Suvvari, "Project portfolio management: Best practices for strategic alignment," Innov. 

Res. Thoughts, vol. 8, no. 4, pp. 372–385, 2022. 

3. V. S. Settibathini, S. K. Kothuru, A. K. Vadlamudi, L. Thammreddi, and S. Rangineni, 

"Strategic analysis review of data analytics with the help of artificial intelligence," Int. J. Adv. 

Eng. Res., vol. 26, no. 6, pp. 1–10, 2023. 

4. S. Singhal, S. K. Kothuru, V. S. K. Settibathini, and T. R. Bammidi, "ERP excellence: A data 

governance approach to safeguarding financial transactions," Int. J. Manag. Educ. Sustain. 

Dev., vol. 7, no. 7, pp. 1–18, 2024. 

5. M. A. K. V. Venkata, S. K. Settibathini, S. K. K. Gatala, and D. Sukhwinder, "Navigating the 

next wave with innovations in distributed ledger frameworks," Int. J. Crit. Infrastructures, in 

press, 2024. 

6. R. K. Batchu and V. S. K. Settibathini, "Sustainable finance beyond banking: Shaping the 

future of financial technology," in Sustainable Development Through Machine Learning, AI 

and IoT, P. Whig, N. Silva, A. A. Elngar, N. Aneja, and P. Sharma, Eds., ICSD 2024, 

Communications in Computer and Information Science, vol. 2196, Springer, Cham, 2025, pp. 

1–12. 

7. P. Ranjith, B. M. Hardas, M. S. K. Mohideen, N. N. Raj, N. R. Robert, and P. Mohan, 

"Robust Deep Learning Empowered Real Time Object Detection for Unmanned Aerial 

Vehicles Based Surveillance Applications," Journal of Mobile Multimedia, vol. 19, no. 2, pp. 

451–476, 2022. 

8. N. Rajesh, A. Irudayasamy, M. S. K. Mohideen, and P. Ranjith, "Classification of Vital 

Genetic Syndromes Associated With Diabetes Using ANN-Based CapsNet Approach," 

International Journal of e-Collaboration (IJeC), vol. 18, no. 3, pp. 1-18, 2022. 

9. A. A. A. Shehhi, R. F. A. Mamari, and P. Ranjith, "An Impact of Internet Technology on the 

Social Behavior Issues Among Children in Al Batinah Governorate During 2020-2021," 

International Journal of Information Technology, Research and Applications, vol. 1, no. 1, pp. 

25-32, 2022. 

10. N. Rajesh and C. Prasanna Ranjith, "Analysis of Origin, Risk Factors Influencing COVID-19 

Cases in India and Its Prediction Using Ensemble Learning," International Journal of System 

Assurance Engineering and Management, 2021. 

11. P. Ranjith, F. Sheikha, N. Noora, and F. Farma, "Smart Video-Based Sign Language App: 

Impacts on Communication for Deaf and Dumb Individuals," International Journal of 

Innovative Research in Advanced Engineering, vol. 8, pp. 277-282, 2021. 



 

98   Journal of Engineering, Mechanics and Architecture                      www. grnjournal.us  

 
 

12. V. S. K. Settibathini, A. Virmani, M. Kuppam, S. Nithya, S. Manikandan, and Elayaraja, 

"Shedding light on dataset influence for more transparent machine learning," in Explainable 

AI Applications for Human Behavior Analysis, IGI Global, USA, 2024, pp. 33–48. 

13. V. S. K. Settibathini, "Optimizing cash flow management with SAP intelligent robotic process 

automation (IRPA)," Trans. Latest Trends Artif. Intell., vol. 4, no. 4, pp. 1–21, 2023. 

14. V. S. K. Settibathini, "Enhancing user experience in SAP Fiori for finance: A usability and 

efficiency study," Int. J. Mach. Learn. Sustain. Dev., vol. 5, no. 3, pp. 1–13, 2023. 

15. V. S. K. Settibathini, "Data privacy compliance in SAP finance: A GDPR (General Data 

Protection Regulation) perspective," Int. J. Interdiscip. Finance Insights, vol. 2, no. 2, pp. 1–

18, 2023. 

16. L. T. R. Thammreddi, S. K. Kothuru, V. S. Kumar, and A. Kumar, "Analysis on data 

engineering: Solving data preparation tasks with ChatGPT to finish data preparation," J. 

Emerg. Technol. Innov. Res., vol. 10, no. 12, p. 11, 2023. 

17. S. K. Suvvari, "The impact of agile on customer satisfaction and business value," Innov. Res. 

Thoughts, vol. 6, no. 5, pp. 199–211, 2020. 

18. S. K. Suvvari, "An exploration of agile scaling frameworks: Scaled agile framework (SAFe), 

large-scale scrum (LeSS), and disciplined agile delivery (DAD)," Int. J. Recent Innov. Trends 

Comput. Commun., vol. 7, no. 12, pp. 9–17, 2019.  

19. S. K. Suvvari, B. Anjum, and M. Hussain, "Key factors impacting the e-learning effectiveness 

for computer science students: An empirical study," Webology, vol. 17, no. 4, pp. 837–847, 

2020. 

20. Ali, M. Ahmad, S. Nawaz, T. Raza, and S. K. Suvvari, "An effective structure for data 

management in the cloud-based tools and techniques," J. Eng. Sci., vol. 15, no. 4, pp. 215–

228, 2022. 

21. D. B. Acharya and H. Zhang, "Feature selection and extraction for graph neural networks," in 

Proceedings of the 2020 ACM Southeast Conference, Apr. 2020, pp. 252-255. 

22. D. B. Acharya and H. Zhang, "Community detection clustering via Gumbel softmax," SN 

Computer Science, vol. 1, no. 5, p. 262, 2020. 

23. D. B. Acharya and H. Zhang, "Data points clustering via Gumbel softmax," SN Computer 

Science, vol. 2, no. 4, p. 311, 2021. 

24. D. B. Acharya and H. Zhang, "Weighted graph nodes clustering via Gumbel softmax," arXiv 

Preprint, Feb. 2021. [Online]. Available: https://arxiv.org/abs/2102.10775. 

25. J. Chawla, A. K. Ahlawat, G. Goswami, “Integrated Architecture of Web Services Using 

Multiagent System for Minimizing Interoperability,” presented at the 6th International 

Conference on Computing for Sustainable Global Development, 13th-15th March 2019, 

Bharati Vidyapeeth's Institute of Computer Applications and Management (BVICAM), New 

Delhi, India. 

26. J. Chawla, A. K. Ahlawat, G. Goswami, “A Review on Web Services Interoperability Issues,” 

presented at the 5th IEEE-Uttar Pradesh Section International Conference on Electrical, 

Electronics and Computer Engineering (UPCON), 2018, pp. 1-5. 

27. M. Gautam, J. Kaur, “Review Paper on Distributed Data Strategies to Support Large Scale 

Data Analysis,” presented at the International Conference on Innovative Computing & 

Communication (ICICC) 2022, February 2022. 

28. M. Gautam, J. Kaur, “A Design and Analysis of Distributed Data Strategies to Support Large 

Scale,” presented at G.L. Bajaj College of Engineering, Greater Noida, CISES-2022, 20-22 

May 2022. 



 

99   Journal of Engineering, Mechanics and Architecture                      www. grnjournal.us  

 
 

29. S. Banala, “The Future of IT Operations: Harnessing Cloud Automation for Enhanced 

Efficiency and The Role of Generative AI Operational Excellence,” International Journal of 

Machine Learning and Artificial Intelligence, vol. 5, no. 5, pp. 1–15, Jul. 2024. 

30. S. Banala, "DevOps Essentials: Key Practices for Continuous Integration and Continuous 

Delivery," International Numeric Journal of Machine Learning and Robots, vol. 8, no. 8, pp. 

1-14, 2024. 

31. M. R. M. Reethu, L. N. R. Mudunuri, and S. Banala, “Exploring the Big Five Personality 

Traits of Employees in Corporates,” FMDB Transactions on Sustainable Management Letters, 

vol. 2, no. 1, pp. 1–13, 2024. 

32. S. Banala, “The Future of Site Reliability: Integrating Generative AI into SRE Practices,” 

FMDB Transactions on Sustainable Computer Letters, vol. 2, no. 1, pp. 14–25, 2024. 

33. S. Banala, Identity and Access Management in the Cloud, International Journal of Innovations 

in Applied Sciences & Engineering, vol. 10, no. 1S, pp. 60–69, 2024. 

34. D. Dayana, T. S. Shanthi, G. Wali, P. V. Pramila, T. Sumitha, and M. Sudhakar, “Enhancing 

usability and control in artificial intelligence of things environments (AIoT) through semantic 

web control models,” in Semantic Web Technologies and Applications in Artificial 

Intelligence of Things, F. Ortiz-Rodriguez, A. Leyva-Mederos, S. Tiwari, A. Hernandez-

Quintana, and J. Martinez-Rodriguez, Eds., IGI Global, USA, 2024, pp. 186–206. 

35. J. Tanwar, H. Sabrol, G. Wali, C. Bulla, R. K. Meenakshi, P. S. Tabeck, and B. Surjeet, 

“Integrating blockchain and deep learning for enhanced supply chain management in 

healthcare: A novel approach for Alzheimer’s and Parkinson’s disease prevention and 

control,” International Journal of Intelligent Systems and Applications in Engineering, vol. 12, 

no. 22s, pp. 524–539, 2024. 

36. R. K. Meenakshi, R. S., G. Wali, C. Bulla, J. Tanwar, M. Rao, and B. Surjeet, “AI integrated 

approach for enhancing linguistic natural language processing (NLP) models for multilingual 

sentiment analysis,” Philological Investigations, vol. 23, no. 1, pp. 233–247, 2024. 

37. G. Wali and C. Bulla, “Suspicious activity detection model in bank transactions using deep 

learning with fog computing infrastructure,” in Advances in Computer Science Research, 

2024, pp. 292–302. 

38. G. Wali, P. Sivathapandi, C. Bulla, and P. B. M. Ramakrishna, “Fog computing: Basics, key 

technologies, open issues, and future research directions,” African Journal of Biomedical 

Research, vol. 27, no. 9, pp. 748–770, 2024. 

39. S. Temara, “Maximizing Penetration Testing Success with Effective Reconnaissance 

Techniques Using ChatGPT”, Asian Journal of Research in Computer Science, vol. 17, no. 5, 

pp. 19–29, 2024.  

40. S. Temara, “The Ransomware Epidemic: Recent Cybersecurity Incidents Demystified”, Asian 

Journal of Advanced Research and Reports, vol. 18, no. 3, pp. 1–16, Feb. 2024.  

41. S. Temara, “Harnessing the power of artificial intelligence to enhance next-generation 

cybersecurity,” World Journal of Advanced Research and Reviews, vol. 23, no. 2, pp. 797–

811,2024.  

42. V. P. K. Kaluvakuri, “Revolutionizing Fleet Accident Response with AI: Minimizing 

Downtime, Enhancing Compliance, and Transforming Safety,” SSRN Electronic Journal, Feb. 

2023. 

43. V. P. K. Kaluvakuri, “AI-Powered continuous deployment: achieving zero downtime and 

faster releases,” SSRN Electronic Journal, Sep. 2023. 



 

100   Journal of Engineering, Mechanics and Architecture                      www. grnjournal.us  

 
 

44. V. P. K. Kaluvakuri, “AI-Driven fleet financing: transparent, flexible, and upfront pricing for 

smarter decisions,” SSRN Electronic Journal, Dec. 2022. 

45. V. P. K. Kaluvakuri, V. P. Peta, and S. K. R. Khambam, “Serverless Java: A performance 

analysis for Full-Stack AI-Enabled Cloud applications,” SSRN Electronic Journal, May. 2021. 

46. V. P. K. Kaluvakuri, S. K. R. Khambam, and V. P. Peta, “AI-Powered Predictive Thread 

Deadlock Resolution: An intelligent system for early detection and prevention of thread 

deadlocks in cloud applications,” SSRN Electronic Journal, Sep. 2021. 

47. N. J. Hussein, F. Hu, and H. Hu, “IR and multi scale Retinex image enhancement for 

concealed weapon detection,” Indonesian Journal of Electrical Engineering and Computer 

Science, vol. 1, no. 2, pp. 399–405, 2016. 

48. N. J. Hussein and F. Hu, “An alternative method to discover concealed weapon detection 

using critical fusion image of color image and infrared image,” in 2016 1st IEEE International 

Conference on Computer Communication and the Internet (ICCCI), 2016, pp. 378–383. 

49. N. J. Hussein, F. Hu, and F. He, “Multisensor of thermal and visual images to detect 

concealed weapon using harmony search image fusion approach,” Pattern Recognition 

Letters, vol. 94, pp. 219–227, 2017. 

50. N. J. Hussein, S. R. Saeed, and A. S. Hatem, “Design of a nano-scale optical 2-bit analog to 

digital converter based on artificial intelligence,” Applied Optics, vol. 63, no. 19, pp. 5045–

5052, 2024. 

51. N. J. Hussein, H. A. Abdulameer, and R. H. Al-Taie, “Deep learning and histogram gradient 

algorithm to detect visual information based on artificial intelligence,” in Proceedings of the 

ACM International Conference, 2024, pp. 577–581. 

52. N. J. Hussein and S. K. Abbas, “Support visual details of X-ray image with plain 

information,” Telkomnika (Telecommunication Computing Electronics and Control), vol. 19, 

no. 6, pp. 1975–1981, 2021. 

53. N. J. Hussein, “Acute lymphoblastic leukemia classification with blood smear microscopic 

images using Taylor-MBO based SVM,” Webology, vol. 18, pp. 357–366, 2021. 

54. N. J. Hussein, “Robust iris recognition framework using computer vision algorithms,” in 4th 

International Conference on Smart Grid and Smart Cities (ICSGSC), 2020, pp. 101–108. 

55. Y. J. K. Nukhailawi and N. J. Hussein, “Optical 2-bit nanoscale multiplier using MIM 

waveguides,” Applied Optics, vol. 63, no. 3, pp. 714–720, 2024. 

56. Salah and N. J. Hussein, “Recognize facial emotion using landmark technique in deep 

learning,” in International Conference on Engineering, Science and Advanced Technology 

(ICESAT), 2023, pp. 198–203. 

57. Sonawane, C. L. Ladekar, G. A. Badiger, and R. A. Deore, "Design and analysis of 

serviceable cantilever fit snap in automotive plastic parts," World Journal of Engineering, vol. 

ahead-of-print, no. ahead-of-print, 2024. 

58. P. R. Sonawane, D. M. Deshmukh, A. Gajbhiye, et al., "An investigation into the mechanical 

properties of an epoxy-based composite made from jute fiber and reinforced with Sal tree gum 

powder," Journal of the Institution of Engineers (India): Series D, vol. 105, pp. 665–674, 

2024.  

59. A. M. Gajbhiye, P. R. Sonawane, A. H. Karle, et al., "Optimization of welding parameters for 

En8D and SAE1018 materials by Taguchi," International Journal on Interactive Design and 

Manufacturing, 2023. 

60. M. Chandrasekaran, P. R. Sonawane, and P. Sriramya, "Prediction of gear pitting severity by 

using Naive Bayes machine learning algorithm," in Recent Advances in Materials and 



 

101   Journal of Engineering, Mechanics and Architecture                      www. grnjournal.us  

 
 

Modern Manufacturing, I. A. Palani, P. Sathiya, and D. Palanisamy, Eds. Springer, Singapore, 

2022. 

61. P. R. Sonawane, D. M. Deshmukh, V. A. Utikar, S. S. Jadhav, and G. A. Deshpande, 

"Nanocellulose in metals: Advancing sustainable practices in metal refining and extraction 

processes," Journal of Mines, Metals and Fuels, vol. 71, no. 12, pp. 2773–2783, 2023.  

62. P. Sonawane and S. Walavalkar, "Design of finger and thumb mechanism for prosthetic arm," 

International Review of Mechanical Engineering (IREME), vol. 11, no. 7, pp. 460-466, 2017.  

63. U. Gaikwad, P. Sonawane, and R. Pawar, "Photo-elastic investigation of worm gear," 

International Review of Mechanical Engineering (IREME), vol. 11, no. 6, pp. 393-399, 2017.  

64. Agussalim, Rusli, A. Rasjid, M. Nur, T. Erawan, Iwan, and Zaenab, "Caffeine in student 

learning activities," J. Drug Alcohol Res., vol. 12, no. 9, Ashdin Publishing, 2023. 

65. K.S. Goud, K.U. Reddy, P.B. Kumar, and S.G.A. Hasan, "Magnetic Iron Oxide 

Nanoparticles: Various Preparation Methods and Properties," Materials Today: Proceedings, 

vol. 48, pp. 558-563, 2021. 

66. M.S. Reddy, R. Kumaraswami, B.K. Reddy, B.A. Sai, and S.G.A. Hasan, "Extraction of 

Water from Ambient Air by Using Thermoelectric Modules," IJSRSET, vol. 3, no. 2, pp. 129-

134, 2017. 

67. P.C. Kumar, S. Ramakrishna, S.G.A. Hasan, and C. Rakesh, "Find the Performance of Dual 

Fuel Engine Followed by Waste Cooking Oil Blends with Acetylene," International Journal of 

Engineering Sciences & Research Technology, vol. 5, no. 3, pp. 216-220, 2015. 

68. S. G. A. Hasan, G. A. V. S. S. K. S., B. V. Reddi, and G. S. Reddy, "A critical review on 

preparation of Fe3O4 magnetic nano-particles and their potential application," International 

Journal of Current Engineering and Technology, vol. 8, pp. 1613-1618. 

69. S.G.A. Hasan and M.D.A. Rasool, "Preparation and Study of Magnetic Nanoparticles (Fe2O3 

and Fe3O4) by Arc-Discharge Technique," Materials Today: Proceedings, vol. 47, pp. 4231-

4237, 2021. 

70. S.G.A. Hasan, A. Gupta, and B.V. Reddi, "Effect of Voltage on the Size of Magnetic 

Nanoparticles Synthesized Using Arc-Discharge Method," Innovations in Mechanical 

Engineering: Select Proceedings of ICIME 2021, pp. 339-346, 2021. 

71. S.G.A. Hasan, A. Gupta, and B.V. Reddi, "Influence of Electrolyte on the Size of Magnetic 

Iron Oxide Nanoparticles Produced Using Arc-Discharge Technique," International Journal of 

Engineering Sciences & Research Technology, vol. 5, no. 3, pp. 236-240, 2015. 

72. S.G.A. Hasan, A. Gupta, and B.V. Reddi, "The Effect of Heat Treatment on Phase changes in 

Magnetite (Fe3O4) and Hematite (Fe2O3) nanoparticles Synthesized by Arc-Discharge 

method," International Journal of Engineering Sciences & Research Technology, vol. 5, no. 3, 

pp. 226-230, 2015. 

73. S.G.A. Hasan, A.V. Gupta, and B.V. Reddi, "Estimation of size and lattice parameter of 

magnetic nanoparticles based on XRD synthesized using arc-discharge technique," Materials 

Today: Proceedings, vol. 47, pp. 4137-4141, 2021. 

74. S.G.A. Hasan, A.V. Gupta, and B.V. Reddi, "Synthesis and characterization of magnetic 

nanocrystallites using ARC-discharge method," Solid State Technology, vol. 63, no. 5, pp. 

578-587, 2021. 

75. P. P. Anand, U. K. Kanike, P. Paramasivan, S. S. Rajest, R. Regin, and S. S. Priscila, 

“Embracing Industry 5.0: Pioneering Next-Generation Technology for a Flourishing Human 

Experience and Societal Advancement,” FMDB Transactions on Sustainable Social Sciences 

Letters, vol.1, no. 1, pp. 43–55, 2023. 



 

102   Journal of Engineering, Mechanics and Architecture                      www. grnjournal.us  

 
 

76. G. Gnanaguru, S. S. Priscila, M. Sakthivanitha, S. Radhakrishnan, S. S. Rajest, and S. Singh, 

“Thorough analysis of deep learning methods for diagnosis of COVID-19 CT images,” in 

Advances in Medical Technologies and Clinical Practice, IGI Global, pp. 46–65, 2024. 

77. G. Gowthami and S. S. Priscila, “Tuna swarm optimisation-based feature selection and deep 

multimodal-sequential-hierarchical progressive network for network intrusion detection 

approach,” Int. J. Crit. Comput.-based Syst., vol. 10, no. 4, pp. 355–374, 2023. 

78. A. J. Obaid, S. Suman Rajest, S. Silvia Priscila, T. Shynu, and S. A. Ettyem, “Dense 

convolution neural network for lung cancer classification and staging of the diseases using 

NSCLC images,” in Proceedings of Data Analytics and Management, Singapore; Singapore: 

Springer Nature, pp. 361–372, 2023. 

79. S. S. Priscila and A. Jayanthiladevi, “A study on different hybrid deep learning approaches to 

forecast air pollution concentration of particulate matter,” in 2023 9th International 

Conference on Advanced Computing and Communication Systems (ICACCS), Coimbatore, 

India, 2023. 

80. S. S. Priscila, S. S. Rajest, R. Regin, and T. Shynu, “Classification of Satellite Photographs 

Utilizing the K-Nearest Neighbor Algorithm,” Central Asian Journal of Mathematical Theory 

and Computer Sciences, vol. 4, no. 6, pp. 53–71, 2023. 

81. S. S. Priscila and S. S. Rajest, “An Improvised Virtual Queue Algorithm to Manipulate the 

Congestion in High-Speed Network”,” Central Asian Journal of Medical and Natural Science, 

vol. 3, no. 6, pp. 343–360, 2022. 

82. S. S. Priscila, S. S. Rajest, S. N. Tadiboina, R. Regin, and S. András, “Analysis of Machine 

Learning and Deep Learning Methods for Superstore Sales Prediction,” FMDB Transactions 

on Sustainable Computer Letters, vol. 1, no. 1, pp. 1–11, 2023. 

83. R. Regin, Shynu, S. R. George, M. Bhattacharya, D. Datta, and S. S. Priscila, “Development 

of predictive model of diabetic using supervised machine learning classification algorithm of 

ensemble voting,” Int. J. Bioinform. Res. Appl., vol. 19, no. 3, 2023. 

84. S. Silvia Priscila, S. Rajest, R. Regin, T. Shynu, and R. Steffi, “Classification of Satellite 

Photographs Utilizing the K-Nearest Neighbor Algorithm,” Central Asian Journal of 

Mathematical Theory and Computer Sciences, vol. 4, no. 6, pp. 53–71, 2023. 

85. S. S. Rajest, S. Silvia Priscila, R. Regin, T. Shynu, and R. Steffi, “Application of Machine 

Learning to the Process of Crop Selection Based on Land Dataset,” International Journal on 

Orange Technologies, vol. 5, no. 6, pp. 91–112, 2023. 

86. T. Shynu, A. J. Singh, B. Rajest, S. S. Regin, and R. Priscila, “Sustainable intelligent outbreak 

with self-directed learning system and feature extraction approach in technology,” 

International Journal of Intelligent Engineering Informatics, vol. 10, no. 6, pp.484-503, 2022. 

87. S. S. Priscila, D. Celin Pappa, M. S. Banu, E. S. Soji, A. T. A. Christus, and V. S. Kumar, 

“Technological frontier on hybrid deep learning paradigm for global air quality intelligence,” 

in Cross-Industry AI Applications, IGI Global, pp. 144–162, 2024. 

88. S. S. Priscila, E. S. Soji, N. Hossó, P. Paramasivan, and S. Suman Rajest, “Digital Realms and 

Mental Health: Examining the Influence of Online Learning Systems on Students,” FMDB 

Transactions on Sustainable Techno Learning, vol. 1, no. 3, pp. 156–164, 2023. 

89. S. R. S. Steffi, R. Rajest, T. Shynu, and S. S. Priscila, “Analysis of an Interview Based on 

Emotion Detection Using Convolutional Neural Networks,” Central Asian Journal of 

Theoretical and Applied Science, vol. 4, no. 6, pp. 78–102, 2023. 

90. Agussalim, S. N. Fajriah, A. Adam, M. Asikin, T. Podding, and Zaenab, "Stimulant drink of 

the long driver lorry in Sulawesi Island, Indonesia," J. Drug Alcohol Res., vol. 13, no. 3, 

Ashdin Publishing, 2024. 



 

103   Journal of Engineering, Mechanics and Architecture                      www. grnjournal.us  

 
 

91. S. Banala, "The FinOps Framework: Integrating Finance and Operations in the Cloud," 

International Journal of Advances in Engineering Research, vol. 26, no. 6, pp. 11–23, 2024. 

92. S. Banala, "Artificial Creativity and Pioneering Intelligence: Harnessing Generative AI to 

Transform Cloud Operations and Environments," International Journal of Innovations in 

Applied Sciences and Engineering, vol. 8, no. 1, pp. 34–40, 2023. 

93. S. Banala, Cloud Sentry: Innovations in Advanced Threat Detection for Comprehensive 

Cloud Security Management, International Journal of Innovations in Scientific Engineering, 

vol. 17, no. 1, pp. 24–35, 2023. 

94. S. Banala, Exploring the Cloudscape - A Comprehensive Roadmap for Transforming IT 

Infrastructure from On-Premises to Cloud-Based Solutions, International Journal of Universal 

Science and Engineering, vol. 8, no. 1, pp. 35–44, 2022. 

95. B. Senapati and B. S. Rawal, "Adopting a deep learning split-protocol based predictive 

maintenance management system for industrial manufacturing operations," in Big Data 

Intelligence and Computing. DataCom 2022, C. Hsu, M. Xu, H. Cao, H. Baghban, and A. B. 

M. Shawkat Ali, Eds., Lecture Notes in Computer Science, vol. 13864. Singapore: Springer, 

2023, pp. 25–38. 

96. B. Senapati and B. S. Rawal, "Quantum communication with RLP quantum resistant 

cryptography in industrial manufacturing," Cyber Security and Applications, vol. 1, 2023, Art. 

no. 100019. 

97. B. Senapati et al., "Wrist crack classification using deep learning and X-ray imaging," in 

Proceedings of the Second International Conference on Advances in Computing Research 

(ACR’24), K. Daimi and A. Al Sadoon, Eds., Lecture Notes in Networks and Systems, vol. 

956. Cham: Springer, 2024, pp. 72–85. 

98. S. Khan and S. Alqahtani, “Hybrid machine learning models to detect signs of depression,” 

Multimed. Tools Appl., vol. 83, no. 13, pp. 38819–38837, 2023. 

99. S. Khan, “Artificial intelligence virtual assistants (chatbots) are innovative investigators,” Int. 

J. Comput. Sci. Netw. Secur., vol. 20, no. 2, pp. 93-98, 2020. 

100. S. Khan, “Modern internet of things as a challenge for higher education,” Int. J. Comput. Sci. 

Netw. Secur., vol. 18, no. 12, pp. 34-41, 2018. 

101. R. Rai, A. Shrestha, S. Rai, S. Chaudhary, D. K. Acharya, and S. Subedi, “Conversion of 

farming systems into organic biointensive farming systems and the transition to sustainability 

in agro-ecology: Pathways towards sustainable agriculture and food systems,” J. Multidiscip. 

Sci., vol. 6, no. 1, pp. 26–31, Jun. 2024. 

102. S. Rai and R. Rai, “Advancements and practices in budding techniques for kiwifruit 

propagation,” J. Multidiscip. Sci., vol. 6, no. 1, pp. 26–31, Jun. 2024. 

103. S. Rai and R. Rai, “Monkey menace in Nepal: An analysis and proposed solutions,” J. 

Multidiscip. Sci., vol. 6, no. 1, pp. 26–31, Jun. 2024. 

104. K. Shrestha, S. Chaudhary, S. Subedi, S. Rai, D. K. Acharya, and R. Rai, “Farming systems 

research in Nepal: Concepts, design, and methodology for enhancing agricultural productivity 

and sustainability,” J. Multidiscip. Sci., vol. 6, no. 1, pp. 17–25, May 2024. 

105. S. Rai and R. Rai, “Advancement of kiwifruit cultivation in Nepal: Top working techniques,” 

J. Multidiscip. Sci., vol. 6, no. 1, pp. 11–16, Feb. 2024. 

106. S. Chaudhary, A. K. Shrestha, S. Rai, D. K. Acharya, S. Subedi, and R. Rai, “Agroecology 

integrates science, practice, movement, and future food systems,” J. Multidiscip. Sci., vol. 5, 

no. 2, pp. 39–60, Dec. 2023. 



 

104   Journal of Engineering, Mechanics and Architecture                      www. grnjournal.us  

 
 

107. R. Rai, V. Y. Nguyen, and J. H. Kim, “Variability analysis and evaluation for major cut 

flower traits of F1 hybrids in Lilium brownii var. colchesteri,” J. Multidiscip. Sci., vol. 4, no. 

2, pp. 35–41, Dec. 2022. 

108. V. Y. Nguyen, R. Rai, J.-H. Kim, J. Kim, and J.-K. Na, “Ecogeographical variations of the 

vegetative and floral traits of Lilium amabile Palibian,” J. Plant Biotechnol., vol. 48, no. 4, pp. 

236–245, Dec. 2021. 

109. R. Rai and J. H. Kim, “Performance evaluation and variability analysis for major growth and 

flowering traits of Lilium longiflorum Thunb. genotypes,” J. Exp. Biol. Agric. Sci., vol. 9, no. 

4, pp. 439–444, Aug. 2021. 

110. R. Rai, V. Y. Nguyen, and J. H. Kim, “Estimation of variability analysis parameters for major 

growth and flowering traits of Lilium leichtlinii var. maximowiczii germplasm,” J. Exp. Biol. 

Agric. Sci., vol. 9, no. 4, pp. 457–463, Aug. 2021. 

111. R. Rai and J. H. Kim, “Effect of storage temperature and cultivars on seed germination of 

Lilium×formolongi HORT.,” J. Exp. Biol. Agric. Sci., vol. 8, no. 5, pp. 621–627, Oct. 2020. 

112. R. Rai and J. H. Kim, “Estimation of combining ability and gene action for growth and 

flowering traits in Lilium longiflorum,” Int. J. Adv. Sci. Technol., vol. 29, no. 8S, pp. 1356–

1363, 2020. 

113. R. Rai, A. Badarch, and J.-H. Kim, “Identification of superior three way-cross F1s, its 

line×tester hybrids and donors for major quantitative traits in Lilium×formolongi,” J. Exp. 

Biol. Agric. Sci., vol. 8, no. 2, pp. 157–165, Apr. 2020. 

114. R. Rai, J. Shrestha, and J. H. Kim, “Line×tester analysis in Lilium×formolongi: Identification 

of superior parents for growth and flowering traits,” SAARC J. Agric., vol. 17, no. 1, pp. 175–

187, Aug. 2019. 

115. R. Rai, J. Shrestha, and J. H. Kim, “Combining ability and gene action analysis of quantitative 

traits in Lilium × formolongi,” J. Agric. Life Environ. Sci., vol. 30, no. 3, pp. 131–143, Dec. 

2018. 

116. T. X. Nguyen, S.-I. Lee, R. Rai, N. Kim, and J. H. Kim, “Ribosomal DNA locus variation and 

REMAP analysis of the diploid and triploid complexes of Lilium lancifolium,” Genome, vol. 

59, no. 8, pp. 551–564, Aug. 2016. 

117. N. X. Truong, J. Y. Kim, R. Rai, J. H. Kim, N. S. Kim, and A. Wakana, “Karyotype analysis 

of Korean Lilium maximowiczii Regal populations,” J. Fac. Agric. Kyushu Univ., vol. 60, no. 

2, pp. 315–322, Sep. 2015. 

118. K. Sattar, T. Ahmad, H. M. Abdulghani, S. Khan, J. John, and S. A. Meo, “Social networking 

in medical schools: Medical student’s viewpoint,” Biomed Res., vol. 27, no. 4, pp. 1378-84, 

2016. 

119. S. Khan, “Study factors for student performance applying data mining regression model 

approach,” Int. J. Comput. Sci. Netw. Secur., vol. 21, no. 2, pp. 188-192, 2021. 

120. S. Khan and A. Alfaifi, “Modeling of coronavirus behavior to predict its spread,” Int. J. Adv. 

Comput. Sci. Appl., vol. 11, no. 5, pp. 394-399, 2020. 

121. A. K. Singh, I. R. Khan, S. Khan, K. Pant, S. Debnath, and S. Miah, “Multichannel CNN 

model for biomedical entity reorganization,” Biomed Res. Int., vol. 2022, Art. ID 5765629, 

2022. 

122. M. S. Rao, S. Modi, R. Singh, K. L. Prasanna, S. Khan, and C. Ushapriya, “Integration of 

cloud computing, IoT, and big data for the development of a novel smart agriculture model,” 

presented at the 2023 3rd International Conference on Advance Computing and Innovative 

Technologies in Engineering (ICACITE), 2023. 



 

105   Journal of Engineering, Mechanics and Architecture                      www. grnjournal.us  

 
 

123. S. Khan et al., “Transformer architecture-based transfer learning for politeness prediction in 

conversation,” Sustainability, vol. 15, no. 14, p. 10828, 2023. 

124. M. J. Antony, B. P. Sankaralingam, S. Khan, A. Almjally, N. A. Almujally, and R. K. 

Mahendran, “Brain–computer interface: The HOL–SSA decomposition and two-phase 

classification on the HGD EEG data,” Diagnostics, vol. 13, no. 17, p. 2852, 2023. 

 


