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A area of artificial intelligence (AI) known as natural language processing (NLP) allows robots to understand human language. The goal is to develop systems that can understand text and perform activities such as subject classification, translation, and spell-checking automatically. NLP has changed and will probably continue to change how people interact with computers. As AI technologies continue to change and enhance communication technology in the years ahead, they will serve as the primary engine for the move from data-driven to intelligence-driven initiatives (Ramesh, 2021).
Artificial intelligence is now used in our daily lives, such as text and email autocorrection, chatbots for customer service, Alexa and Siri, and so on. All of them use machine learning algorithms and Natural Language Processing (NLP) to process, "understand," and respond to spoken and written human language. Use this NLP sentiment analyzer to discover how NLP automatically detects and analyzes text sentiments (positive, neutral, and negative). 
Human language offers substantial obstacles that natural language processing (NLP) has yet to fully conquer, even though NLP and its sister subject, natural language understanding (NLU), are constantly making great breakthroughs in their capacity to compute words and text (Roldós, 2020).

Natural language techniques 
NLP encompasses a wide range of approaches to studying human language. Among the most common approaches you'll most likely encounter in the field are:
· Sentiment analysis: This NLP technique searches for sentiments in text, such as "positive," "negative," or "neutral." Businesses regularly utilize sentiment analysis to acquire a better understanding of their customers' comments.
· Summarization: is a natural language processing strategy that condenses a lengthy text to make it easier to read for users with limited time. Reports and articles are two documents that are commonly summarized. 
· Keyword extraction: is a natural language processing (NLP) technique that analyzes a document to identify the most important terms or phrases. Keyword extraction is commonly used in corporate intelligence, social media monitoring, and search engine optimization (SEO). 
· Tokenization is the process of converting letters, words, or sub words into smaller pieces known as "tokens" that a computer program can inspect. Tokenization supports common NLP tasks such as word modeling, vocabulary construction, and frequent word occurrence (coursera, 2023). 
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NLP is a strong technology with tremendous benefits, however there are still a number of Natural Language Processing limits and issues:
· Contextual words and phrases and homonyms:
Many words, especially in English, have the same sound but different meanings. Depending on the context of the speech, the same words and phrases might signify different things.

· Synonyms:
Because we use different words to express the same concept, synonyms might generate issues comparable to those associated with contextual awareness. Some of these names signify the same thing, while others indicate somewhat different things owing to variances in language usage and complexity levels (little, little, tiny, minute). 
As a result, while building natural language processing (NLP) systems, it is necessary to consider every meaning and synonym of a term. While text analysis algorithms are not flawless, they will improve their grasp of synonyms as more relevant training data is provided.
· Irony and sarcasm
Irony and sarcasm present difficulties for machine learning models since they often utilize language that is either positive or negative by definition yet suggests the reverse. 
Although it is still a difficult procedure, models may be trained using particular cues that frequently accompany sardonic or sarcastic expressions, such as "yeah right," "whatever," and so on, as well as word embedding, which are representations of words with comparable meanings.
· Ambiguity:
Ambiguous sentences and phrases are those that can be interpreted in two or more ways.
· Lexical ambiguity refers to a word that can be used as an adjective, verb, or noun.
· Semantic ambiguity refers to how sentences are perceived in context. For example, I used binoculars to spot the boy on the beach. This might suggest that the youngster had my binoculars with him or that I saw him via them.
· The sentence's confusing meaning is due to syntactic ambiguity. With my binoculars, I could turn the noun "boy" to the verb "saw". 
Even people struggle to grasp this statement without the context of the surrounding material. Part of speech (POS) tagging is one NLP approach that can help to solve the issue.
· Errors in text and speech
Words that are misused or misspelled might cause problems with text analysis. While autocorrect and grammar checkers may correct frequent mistakes, they cannot always discern the author's intent. 
Mispronunciations, accents, stuttering, and other spoken language might be difficult for machines to understand. These issues, however, can be addressed as language databases grow and personal users educate intelligent assistants.
· Colloquialisms and slang
Informal phrases, expressions, idioms, and cultural jargon provide a number of issues for NLP, particularly for models designed for wider applicability. Colloquialisms are formal language, therefore they may not even have a "dictionary definition," and their meanings may differ depending on where you reside. Furthermore, new terms are added on a regular basis as cultural slang changes and expands. 
Custom models are in beneficial here, as long as they are trained and updated on a regular basis. However, this generally requires a large amount of data.
· Domain-specific language
Different sectors and enterprises typically communicate in quite different ways. For example, an NLP processing model necessary for legal texts would be much different than one required for healthcare. Though there are numerous analytic tools available today that have been trained for certain disciplines, highly specialized companies may need to design or train their own models.
· Low-resource languages
Numerous AI machine learning NLP apps have been created for the most prevalent languages. Furthermore, the accuracy with which translation systems have evolved is quite astonishing. Many languages, particularly those spoken by people with little access to technology, are routinely ignored and processed inefficiently. For example, estimates vary widely (depending on language and dialect), with over 3,000 languages spoken in Africa alone. Simply said, there isn't much information available regarding many of these languages. 
New approaches, such as multilingual phrase embedding and multilingual transformers (which employ Google's BERT, or "Bidirectional Encoder Representations from Transformers"), aim to detect and capitalize on universal commonalities between languages.
· Lack of research and development
To function optimally, machine learning requires billions of training data points. NLP models become smarter as they are taught on more data. However, new machine learning approaches, customized algorithms, and data (as well as human language!) are being developed on a regular basis. More research and creative ways will be required to address all of the difficulties mentioned above. 
Advanced approaches such as artificial neural networks and deep learning allow numerous NLP techniques, algorithms, and models to operate progressively, just like the human mind. As these techniques evolve and improve, we may soon have answers to some of these issues.
Many of the NLP processing restrictions listed above may be considerably reduced by allowing users to train their machine learning NLP models in small increments utilizing SaaS text analysis systems like Monkey Learn. MonkeyLearn's no-code solutions, which are suited to your company's specific language and needs, offer considerable natural language processing (NLP) benefits for streamlining customer service operations, monitoring social media conversations about your brand, and completing the feedback loop.
· Wrap Up
Despite its disadvantages, natural language processing remains extremely valuable to organizations of all kinds. Furthermore, many of these difficulties will be solved in the following years due to the constant appearance of new approaches and technology (Suleman, 2022).
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These are some of the most important issues we must address if we are to continue making progress in expanding the possible uses and general capabilities of natural language processing:
1. Language differences
Although English is the most frequently spoken language in the United States, if you want to target a multicultural or international audience, you must provide help in several languages. 
Languages differ in their vastly diversified vocabulary lists, as well as their phrasing patterns, inflection patterns, and cultural standards. "Universal" models can transfer at least some learning to other languages, assisting you in resolving this issue. However, you will still need to retrain your NLP system for each language. 
2. Training data
NLP is basically concerned with the interpretation of language through analysis. Even the finest AI must spend a significant amount of time reading, listening to, and using a language before becoming fluent in it; humans must be immersed in a language for years. Its training data determines an NLP system's capability. If the system is provided faulty or doubtful data, it learns improperly or inefficiently. 
3. Development time
Similarly, it would be beneficial to evaluate how long an NLP system will take to create. In most circumstances, an AI requires evaluate millions of data points in order to be properly taught. Using a computer with insufficient power can make processing all that data take long. Using a distributed deep-learning model and many GPUs, you can cut training time to a few hours. Of course, unless you're utilizing pre-existing NLP technologies, you'll need to account for the time it takes to create the product from scratch. 
4. Phrasing ambiguities
Similarly, it would be beneficial to evaluate how long an NLP system will take to create. Even other people may struggle to understand ambiguous remarks made by others. Strictly studying their words may not produce a clear, crisp meaning. To remedy this, an NLP system must be able to seek for context and interpret the phrase. The user may also have to be questioned for clarity. 
5. Misspellings
Misspellings are an easy problem for humans to solve. When a word is misspelled, we can rapidly determine its right spelling and understand the rest of the phrase. Misspellings, on the other hand, may be more difficult for machines to spot. To discover and address frequent word misspellings, you will need to employ an NLP tool. 
6. Innate biases
NLP technologies may occasionally inherit biases from the data sets used to train them, as well as biases from the programmers who developed them. Depending on the application, an NLP may favor one user type over another or exploit and perpetuate certain social prejudices. Creating a system that works consistently under all settings and with all users is a challenge. 
7. Words with multiple meanings
Because most languages have words with various meanings, they are defective. Asking "How are you," for example, has a very different objective than asking, "How do I add a new credit card?" Practical NLP tools should be able to recognize these sentences based on context. 
8. Phrases with multiple intentions
Because certain statements and questions include numerous intentions, your NLP system cannot oversimplify the issue by understanding simply one of them. For example, a customer may tell your chatbot, "I need to update my credit card on file and cancel my previous order." These objectives must be detectable by your AI on its own. 
9. False positives and uncertainty
False positives occur when an NLP discovers a term that should be comprehensible and/or addressable but cannot be appropriately addressed. The answer in this scenario is to build an NLP system that is aware of its own limits and uses prompts or queries to eliminate ambiguity. 
10. Keeping a conversation moving
Conversations between a human and a machine are the foundation of many contemporary NLP applications. Because of this, your NLP AI must be able to maintain the flow of the conversation by asking follow-up questions to gather more data and by consistently directing the user toward a solution (Carver, 2023).
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Aside from its challenges, NLP has a number of limitations that must be addressed. One of the most significant challenges is linguistic and data bias. NLP systems may induce bias through the language and training data they employ. For example, if an NLP system is trained on data that is biased toward a certain gender or race, it may provide biased results.
Another disadvantage is the reliance on vast volumes of data. NLP systems rely on massive amounts of data to learn and improve. This may provide a challenge if the data is complicated or too expensive. 
 NLP requires human supervision and input. NLP systems might be improved, and fixing them frequently requires human interaction and monitoring. Finally, rare and exceptional occurrences might be challenging for NLP. Large amounts of data are commonly used to train NLP systems, yet these data may not cover rare or unique occurrences. This may lead to mistakes or inaccuracies in NLP systems (aicourses, 2023).

Why Natural Language Processing Is Difficult?
Human language has various distinguishing features. It is purposefully crafted to convey the writer's or speaker's message. Even though it is a difficult system, young children may learn it very fast. 
 Another amazing feature of human language is that it is totally reliant on symbols. Chris Manning, a Stanford machine learning expert, refers to it as a discrete, symbolic, categorical signaling system. This indicates that we may represent the same notion in a variety of ways (for example, voice, gestures, signs, and so on). The human brain encodes information via a consistent pattern of activation that sends symbols via continuous visual and auditory impulses.
 Because human language is so complicated, understanding it is considered a difficult endeavor. For example, words in a phrase can be arranged in an endless number of ways. Furthermore, Words can have several meanings, thus context is vital for effective phrase interpretation. Every language is confusing and distinct. Take a look at this newspaper headline: "The Pope's Baby Steps on Gays." This line is a good instance of the problems in natural language processing since it may be understood in two completely different ways (Gillis, 2024).
How to solve common problems with NLP?
· Lack of confidence
People frequently struggle with a lack of confidence. This can manifest itself in a variety of ways, such as finding it difficult to request a raise at work or feeling ashamed to speak up publicly. NLP can be a useful technique for helping you overcome your fears and acquire confidence. One of the most important methods is to shift your mindset. For example, you might persuade yourself that public speaking is an opportunity to positively affect people by expressing your thoughts. With a slight adjustment in perspective, you will be able to face the situation with confidence.
Most people have experienced anxiety or stage fright at some point. We might rapidly become anxious while taking a major exam, going on a first date, or presenting a presentation at work. What if there was a method to conquer your nervousness and boost your self-confidence? Neurolinguistic programming, or NLP, is one way for reducing fear and increasing confidence. NLP can help us rewire our brains to develop new, positive beliefs by changing the way we talk and think about ourselves. For example, you may tell yourself, "I am excited and ready for this," rather than, "I am so nervous." These minor tweaks may have a major influence on how you feel and perform under pressure. Thus, the next time you are concerned about anything, consider implementing these NLP tactics to help you feel more confident..
· Procrastination
Procrastination is another common issue people face. This might be a major problem if it hinders you from reaching your full potential or meeting your objectives. NLP can help you overcome procrastination by teaching you how to set realistic objectives and split them into manageable, little chores. Furthermore, NLP can help you improve your organization and time management skills, making it easier to remain on track and avoid procrastinating.
How to overcome procrastination using NLP techniques?
Changing your attitude is one way to overcome procrastination. Instead of viewing your objective as a single, overwhelming endeavor, try breaking it down into smaller, more manageable chunks. As a consequence, it will appear less frightening and more manageable. Remove any negative self-talk that is keeping you from progressing. If you tell yourself, you aren't good enough or that you'll never be able to achieve your objective, you're merely setting yourself up to fail. Instead, focus on personal affirmations and visions. For example, envisioning yourself achieving your goal might enhance your confidence and motivation.
Finally, action needs to be taken. It is critical to take action, regardless of how tiny the initial step. After you've made that first step, the next steps will be easier to grasp and handle.
· Negative thoughts and self-talk
Many people suffer from self-talk and negative ideas, which may lead to a cycle of poor confidence and self-esteem. NLP can help you detect these negative ideas and rephrase them in a more positive way. For example, if you tell yourself, "I'm not good enough," you may shift your mindset to, "I'm doing my best and learning from my mistakes." This simple alteration may have a big influence on your self-esteem and ability to achieve your goals.

How to identify and challenge our negative thoughts?
Everybody has an inner critic who may be their worst enemy. This voice could say things such, "You are not good enough" or "You will never be successful". Anxiety, despair, and poor self-esteem can all be caused by negative self-talk. It may also discourage us from trying new things and taking chances. As a result, identifying and challenging these negative beliefs is critical if we want to live our best lives. 
One way to identify bad ideas is to pay attention to your emotions. If you find yourself feeling gloomy or frightened, it may suggest that you are thinking negatively. You may also look for particular mental patterns. Do you, for example, instinctively believe the worst when something goes wrong? After you've identified your negative ideas, you may start confronting them. Consider whether any evidence supports the concept. Is it true, for example, that you are inadequate? Is this just a story you tell yourself? Imagining what you would say to a buddy who is experiencing similar feelings might also be beneficial. Would you tell them they have no worth whatsoever? Or would you provide help and encouragement? We may begin to improve our negative self-perception and take on the world by being more conscious of ourselves and constructively criticizing ourselves.
· Relationship issues
Another common difficulty that people face is relationship troubles. This might range from concerns of proximity or trust to communication and being trusted. NLP may help you build more intimate connections and trust, as well as improve your communication skills. Rapport building is an important approach for establishing a relationship by copying the other person's speech and body language. This promotes a feeling of trust and understanding among the parties, which is extremely useful in resolving relationship difficulties.
How can NLP help us to build healthier relationships?
NLP may be used in relationships to improve communication, resolve conflicts, and strengthen friendships. Recognizing our communication style, for example, might help us learn to talk more effectively in order to be heard and understood by our partners. Even when our spouse is not speaking, NLP may assist us understand their message. Finally, we may strengthen our ties via respect and understanding by being more conscious of our own and our partner's thoughts and feelings.
· Difficulty making decisions
Making decisions, such as what to dress in the morning or whether to change jobs, is difficult for many individuals. NLP may help you overcome this by teaching you how to establish your values and goals, as well as making decisions based on what is important to you. NLP can also help you improve your problem-solving skills, allowing you to make more informed and efficient decisions.
How to know if you're having difficulty making decisions?
Making decisions is a part of everyday life, but it can be tough to notice when you're having trouble doing so. Some warning signs that you may be experiencing difficulty making decisions include:
1. You might start questioning your choices or thinking back on possibilities.
2. You might find it difficult to weigh every possible consequence of a choice.
3. When presented with a variety of options, you could feel anxious or undecided. 
If you are experiencing any of these symptoms, you must get professional mental health care. With their assistance, you may improve your decision-making skills and reduce your stress levels.
· Stress and anxiety
Anxiety and stress are typical problems that may have a major impact on your life. NLP can help you better handle stress and anxiety. Anchoring, or making a positive connection with a single stimulus (such as a sound or smell), is a vital strategy that can help you focus and become calmer when you are nervous. Furthermore, NLP can help you develop more efficient coping methods for dealing with stressful and anxious situations NLP is a powerful technique that can tackle a wide range of common problems. If any of the obstacles listed above are causing you trouble, NLP may be the solution you need to get back on track and accomplish your objectives. (weiss, 2022).
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· Increased documentation efficiency and accuracy
· If there is any original text that humans cannot automatically write, an NLP-generated document properly describes it. It may also undertake boring tasks such as processing large amounts of data to increase human productivity.
· Capability to automatically create a summary of large and complex textual content
Natural processing language may be used to accomplish simple text mining tasks such as detecting named entities, extracting facts from texts, and conducting sentiment analysis. Understanding human emotions and behavior is one of the most difficult problems for which natural processing may be used.
· Enables personal assistants like Alexa to interpret spoken words
Natural language processing allows personal assistants like Alexa to understand spoken word commands. Finding relevant information quickly from databases containing millions of papers is also beneficial.
· Enables the usage of chatbots for customer assistance
NLP is useful for computer programs and chatbots that employ artificial intelligence to communicate with users via text or speech. The chatbot reads user input using natural language processing (NLP) and responds appropriately. They also enable organizations to provide 24/7 customer assistance through a number of platforms.
· Performing sentiment analysis is simpler
Sentiment analysis is the practice of investigating an individual's attitude or emotional state (e.g., joy, anger) using a collection of documents (e.g., tweets or reviews). Sentiment analysis may classify text, including social media messages, into three types: neutral, negative, and positive.
· Advanced analytics insights that were previously out of reach
The proliferation of sensors and Internet-connected devices has resulted in a significant rise in the volume and type of data gathered. As a result, many firms employ natural language processing (NLP) to comprehend their data and make better business decisions. (shaip, 2022).
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When addressing NLP challenges, research objectives are the specific goals and objectives that scientists seek to achieve via their explorations and studies in the field of natural language processing. These goals guide the study, steer experiment design, and encourage the development and comprehension of NLP methodologies and applications.
· Some common research objectives in NLP problems:
· Improve Accuracy and Performance:
Improving the performance and accuracy of NLP models and algorithms is a primary objective of NLP research. Scholars strive to create more robust and practical models in order to get better results in tasks such as sentiment analysis, machine translation, and text categorization. This may include investigating innovative structures, feature representations, or optimization algorithms.
· Enhance Language Understanding: 
NLP research seeks to improve robots' perception and interpretation of human language. To attain this purpose, models must be developed that can grasp the intricacies, context, and semantics of natural language documents. Syntactic parsing, semantic role labeling, and reference resolution are among the strategies being researched to increase language understanding.

· Address Ambiguity and Polysemy: 
Words and phrases in natural language sometimes take on various meanings based on context. NLP research tries to solve this problem by developing algorithms for word disambiguation and polysemy resolution. This purpose is to look at algorithms for context-aware language processing, semantic disambiguation, and word sense disambiguation.
· Cross-lingual and Multilingual NLP: 
Another objective of the research is to create NLP systems capable of managing many languages. This includes researching strategies for multilingual sentiment analysis, machine translation, cross-lingual information retrieval, and cross-lingual transfer learning, among others.
· Explain ability and Interpretability:
The purpose of natural language processing research is to increase model interpretability and transparency. This objective comprises developing methods for clarifying how NLP models make decisions, determining which qualities or factors influence the model's forecasts, and providing insights into the inner workings of complex NLP structures.
· Address Data Limitations and Bias: 
Another emphasis of NLP research is on the limits and biases in training datasets. To attain this aim, strategies for data augmentation, low-resource language processing, bias reduction in language models, and assuring fairness and ethical issues in NLP applications must be investigated.
· Real-world Applications and Deployment:
The purpose of NLP research is to bridge the knowledge gap between theoretical breakthroughs and practical implementations. NLP systems and technologies that can help achieve this objective include conversational agents, information retrieval systems, recommendation systems, and automated content production.

Research in Natural Language Processing (NLP) is essential due to the following reasons:
· Communication with Machines: 
NLP enables humans to converse with computers in natural language. As technology advances and more encounters occur with voice assistants, chatbots, and virtual agents, the importance of this grows. Effective NLP research is essential to develop accurate and trustworthy systems that can interpret and respond to human language, thereby increasing user experience and promoting smooth human-machine communication.
· Information Extraction and Knowledge Discovery: 
When it comes to extracting useful information from vast volumes of textual data, NLP research is critical. By developing models and algorithms for tasks such as information retrieval, text summarization, and named entity identification, researchers enable the extraction of meaningful knowledge, patterns, and insights from unstructured text. This has several applications, including news analysis, healthcare, banking, and legal document processing.

· Language Understanding and Generation:
NLP research seeks to enhance computer comprehension and creation of natural language. This is useful for a variety of applications, including content generation, conversation systems, machine translation, and sentiment analysis. Better language understanding allows for more accurate and tailored replies by supporting robots in comprehending human intents, emotions, and context. Machines capable of language production may generate human-like prose, making them more valuable for activities such as content creation, storytelling, and personalized suggestions.
· Cross-lingual and Multilingual Communication: 
NLP research addresses the importance of good cross-linguistic communication in an increasingly globalized environment. Cross-lingual and multilingual NLP approaches facilitate sentence analysis, translation, and information transfer across linguistic barriers. This is crucial for cross-border business, international cooperation, and bridging the digital gap through multilingual information access.
· Ethical and Fair NLP Systems:
Addressing ethical challenges in the development and application of NLP systems is another area of concentration for NLP research. It is critical to identify and resolve biases and injustices in language models, data sources, and algorithmic decision-making. Ethical NLP research aims to achieve fairness, accountability, and transparency in NLP systems while simultaneously minimizing possible harm to individuals or underrepresented groups and encouraging responsible AI development.
· Advancing AI and Cognitive Computing: 
Natural language processing (NLP) plays an important role in cognitive computing and artificial intelligence systems. Advances in NLP research have helped natural language processing, deep learning, and machine learning alike. Researchers develop AI by pushing the limits of natural language processing (NLP) technology, paving the way for more complicated applications and intelligent computers that can reason, understand, and communicate with humans more like people (Rayhan, 2023).
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Natural language processing (NLP) is recognized as a vital aspect of artificial intelligence. Natural language processing, unlike other areas, has made moderate progress. This study will conduct a thorough literature analysis to identify the most well-known NLP applications, techniques, and complicated challenges. To filter 587 publications for this study, I utilized the Google search engine in conjunction with well-known databases such as SCOPUS and IEEE Explore. To locate relevant publications, keywords such as "natural language processing, NLP applications, and complexity of NLP applications" were searched. However, 503 papers were deleted in order to focus on the study's scope. Only the most well-known NLP applications (automatic text summarization, question-answering systems, and information extraction) were chosen for assessment. The difficulties of natural Language processing (NLP) arises from the complexities of language, notably from ambiguity concerns that exist at various linguistic levels. This article also seeks to explore ways or procedures for resolving lexical and structural ambiguities. The article finishes with a brief assessment on the NLP's future (JUSOH, 2018).
The paper  It discusses two main topics: an overview of the challenge of evaluating the performance of NLP systems in general, and a report on a specific approach devised and evaluated on a test case sample by the authors. More particular, it gives a brief review of the main articles in NLP system assessment. After establishing the notion of an NLP system's life cycle, it investigates the concept of performance assessment and evaluates the investigation's scope and key difficulties. We provide a brief overview of the techniques frequently used in computer science to assess the quality of software systems and examine how they relate to NLP systems. Efficiency, accuracy, dependability, and appropriateness are given specific emphasis, and how these ideas fail to capture the unique qualities The performance evaluation of an NLP system is covered here. Later, two basic ways of measuring performance, black-box and model-based, are introduced, along with their key characteristics. Finally, an experiment with an example application and representations of the authors' performance evaluation approach are shown. The study concludes with a discussion of the importance of performance evaluation for industrial applications, unsolved challenges, and future research possibilities (Guida, 2021).
In this work, the authors evaluate the effectiveness of a Natural Language Processing (NLP) software in extracting medical concerns from clinical narrative text documents. The papers are provided by the patient's electronic medical record, and health concerns are proposed for inclusion in the patient's electronic problem list. This application's objective is to help maintain the issue list and improve its correctness, completeness, and timeliness. The NLP component of this system, which is the focus of this work, extracts 80 unique medical issues depending on how frequently they are seen at our institution. It makes use of the UMLS MetaMap Transfer (MMTx) program and NegEx, a negation detection technique. We observed an accuracy of 0.756 and a recall of 0.74 using MMTx Default data set. MMTx was able to function quicker and obtain a substantial recall increase of 0.896 by creating a bespoke data subset while preserving a non-significant drop in accuracy. 
The purpose of natural language processing (NLP), which falls in between computational linguistics and computer science, is to convert spoken and written natural human languages into organized, mineable information. Natural language processing (NLP) may create human-like answers or even comprehend textual data by combining linguistic, statistical, and artificial intelligence approaches (Meystre S. , 2006).
Because NLP is so commonly employed in computer software and cell phone apps, it has become a part of our daily life. Because hospitals generate a large amount of written free-text data, natural language processing (NLP) may aid in the development of tools for research, evidence-based medicine, and clinical decision support. In recent years, there has been an increase in interest in using NLP to medical informatics. Given that written radiology reports serve as the primary communication between physicians and patients, radiology is undeniably well-suited to benefit from NLP applications (Fanni, 2023).
Natural language processing (NLP) is becoming increasingly popular in management research due to its ability to automatically read and analyze human discourse. Despite their widespread usage in management research, there is only a complete overview of existing research on these applications and a step-by-step guide detailing their analytical use accessible. To do this, we search the UT Dallas List of 24 Leading Business Journals for publications that employ natural language processing (NLP) as the major analytical tool. This enables us to highlight how textual data may be used to advance management ideas across several areas. 
We examine the available toolkits, the stages needed in applying NLP as an analytical approach, and the pros and downsides. In doing so, we bring attention to the technological and managerial obstacles associated with employing NLP in management research to drive future investigations (Kang, 2020).
Natural language processing, or NLP, is a collection of computing approaches for automatically analyzing and representing human language. These approaches are based on theory. NLP research has progressed from the days of punch cards and batch processing, when it might take up to seven minutes to analyze a text, to the days of Google and its ilk, when millions of websites can be analyzed in less than a second. This review article provides a new perspective on NLP technology's history, present condition, and future by leveraging recent advances in the area. This survey article reinterprets the development of NLP research as the intersection of three overlapping curves—the pragmatics, semantics, and syntactic curves—which will ultimately lead NLP research to progress toward natural language understanding. It does this by taking the notion of "jumping curves" from business management and marketing forecasting (Cambria, 2014).
Automatic text analysis relies heavily on natural language processing (NLP) and machine learning techniques. Inspired by our previous work on polymorphic shellcode detection and motivated by the success of using natural language processing (NLP) to solve text classification issues in the field of e-Participation, we decided to test the efficacy of traditional NLP processes in the unique scenario of malicious code analysis. Any malicious software begins with machine language, whether it's high-level languages like Javascript used in web-based assaults or hand-crafted assembly code that exploits a buffer overflow. We believe that well-known NLP analysis approaches may be adapted and employed in malware analysis. We call this technique machine language processing (MLP), which is similar to the NLP process. In this paper, we extract and apply several NLP algorithms to the malware analysis process through our e-participation analysis architecture. We employ Metasploit's adopted framework on malicious code samples as a proof of concept (Lackner, 2010).
Natural language processing (NLP) will be a powerful tool in the era of customized medicine, potentially speeding up the transition of cancer medicines from the lab to the clinic. This method may extract important clinical factors from free-text narratives contained in electronic medical records. Natural language processing has the potential to improve the quality of oncological evidence-based research. Oncologists interested in utilizing NLP for clinical research can play important roles in building NLP systems. Here we provide an overview of natural language processing (NLP) and its potential applications in cancer. We also detail some of the currently available tools and offer an update on the state of the art in terms of natural language processing-Cancer cases are identified, staged, and outcomes are quantified. As treatment choices and access to individual-level health information expand, more automated approaches to use unstructured data from ordinary clinical practice are required. Using the new technologies made feasible by clinical NLP, cancer researchers may push the frontiers of evidence-based research. Incremental increases will have a major impact as long as NLP is used in cancer research, building a commercially sustainable infrastructure for enhancing cancer care. (Wen-wai Yim, 2016).
We are developing a system that can automatically extract medical concerns from free-text documents to help maintain an extensive, precise, and timely Problem List. This system uses natural language processing to examine all electronic narrative text documents in a patient's file. The first employs MMTx (MetaMap Transfer) along with a negation detection method (NegEx); the second employs an alpha version of MPLUS2, a locally produced NLP program; and the third employs keyword searching. Here, we evaluate and analyze three unique applications of NLP technology in our system. They received adaption and training to detect medical difficulties among eighty diagnosis-type problems. In the MMTx and NegEx versions, introducing disambiguation and modifying the negation detection algorithm dramatically improved recall and precision. The recall and accuracy results for the various NLP module versions were as follows: MPLUS2 version 0.693 / 0.402; improved MMTx version 0.892 / 0.753; standard MMTx with NegEx version 0.775 / 0.398; and keyword searching version 0.575 / 0.807. The reviewers' average recall and accuracy were 0.788 and 0.912, respectively (Meystre S. M., 2005).
Natural Language Processing (NLP) is an area of artificial intelligence that deals with developing and implementing algorithms and systems that can interact with one another using natural language. Recent breakthroughs in deep learning have resulted in an unprecedented performance improvement for NLP applications. The authors of this work present an overview of the application of deep learning techniques in natural language processing (NLP), focusing on the many tasks for which deep learning performs better.
The authors also investigate, characterize, and edit the key NLP research resources, which include hardware, software, and well-known corpora. Finally, the authors discuss current research trends and the main limits of deep learning in NLP (Lauriola, 2022).
Natural language processors (NLPs) are computer programs that evaluate, attempt to grasp, or synthesize one or more human languages such as English, Japanese, Italian, or Russian. Text, spoken word, and keyboard input are all conceivable types of input. Tasks that may be assigned include translating into another language, comprehending and displaying text material, building databases or summaries, or maintaining a dialog with users as part of an information retrieval/database interface  (Allen, 2013). 
NLP research combines applied science, which focuses on specific use cases and contexts, with basic science, which explores universal principles. However, it is commonly assumed that the interaction between core NLP and applications will occur spontaneously, resulting in various breakthroughs that must be further developed and critical problems that must be resolved. We provide a unique framework for Translational NLP that aims to coordinate and simplify information sharing between basic and applied NLP studies. 
Translational NLP, then, provides a third paradigm for study, one focused on understanding the problems caused by application needs and how these issues might stimulate innovation in basic science and technology design. We show how basic ideas and practical demands have converged to create numerous significant achievements in NLP research, and we provide a conceptual framework outlining the key actors and difficulties in translational research. Our framework presents broad translational principles to facilitate communication between fundamental and practical research, as well as a road map for the establishment of Translational NLP as a distinct area of study (Newman, 2021).
Neuro Linguistic Programming (NLP) is one of the most common strategies for personality development, and the Meta model is an essential instrument in this process. When someone discusses a problem or a situation, their word choice frequently excludes, distorts, or generalizes particular parts of their experience. Using a meta-model, or a set of focused Queries and linguistic patterns. This strategy can help people better comprehend their own or other people's concerns. 
However, implementing the Meta Model correctly necessitates experience in detecting deletion, distortion, and generalization. It may be challenging for psychologists and NLP practitioners to ask appropriate recovery questions. Furthermore, human mistakes such as poor judgment or a lack of experience and competence may reduce the usefulness and accuracy of existing Metamodel approaches. The goal of this research is to improve the Meta Model's efficiency and correctness by automating its application in discussions and eliminating human mistake. Natural language processing has been used to develop intelligent software that communicates with its users using meta-model approaches. 
The precision with which this program identifies the When compared to the performance of a recognized NLP practitioner, the rate of deletion and generalization has risen. Furthermore, knowledge recovery using the program was more successful than utilizing an NLP practitioner (Kazemian, 2018).
Natural language processing, or NLP, is critical to developing healthcare because it converts relevant information trapped in text into structured data that computer systems can utilize to improve patient care and progress medicine. Given the importance of NLP in health, the National Library of Medicine (NLM) recently funded a workshop to examine the state of the art in NLP, with a focus on English text in both the biomedical and general language domains. The NLM-sponsored workshop aimed to determine the current state of the art, important hurdles and impediments, as well as efficient applications and best practices. This article reports on the workshop's key conclusions, as well as ideas for developing the field, a state-of-the-art summary, and difficulties to overcome. These results lead to proposals for a research plan to advance the field (Friedman, 2013).
Natural Language Processing (NLP) increases human language understanding, enabling intelligent robots and facilitating linguistically based human-computer communication. Large amounts of linguistic data, as well as recent developments in computer power, have raised the need and demand for data-driven ways to automating semantic analysis. Data-driven tactics are more popular since deep learning techniques have considerably enhanced computer vision, automated speech recognition, and natural language processing (NLP). This survey categorizes and addresses a variety of NLP applications and aspects thanks to deep learning. It explores how deep learning models and approaches progress these domains while also covering essential NLP tasks and applications. We also analyze and compare alternative tactics and cutting-edge models (Torfi, 2020).
In recent years, there has been a surge in the application of natural language processing in clinical texts to enhance patient outcomes. This study presents the first complete overview of clinical natural language processing (NLP) for non-English languages. A review of current research offers background and potential in this topic (Névéol, 2018).
Opinion mining, like most other forms of internet networking, has emerged as a main way for investigating huge volumes of data. Various uses can be discovered in a wide variety of modern circumstances. While this is happening, various people express their thoughts differently, posing research problems. Because of the obstacles, opinion mining has lately emerged as a thriving study subject. This paper reviews opinion mining and sentiment analysis approaches based on Natural Language Processing (NLP). After reading NLP, attendees are educated on common and useful preprocessing processes. This study discusses and analyzes opinion mining at several levels. Finally, issues are identified, and suggestions are offered for sentiment analysis and opinion mining (Solangi, 2018).
The amount of textual data available has increased in step with the growth in internet usage. Furthermore, the development of increasingly powerful computers has made data processing much easier. Although the tourist sector has enormous potential for using this web data, much of it must be categorized and unprocessed. To make successful use of them, new tactics and methodologies are needed. In this way, natural language processing (NLP) helps researchers use textual data and build text analysis skills. Using machine learning techniques may dramatically boost text mining potential, resulting in deeper insights, a better understanding of social phenomena, and, ultimately, a stronger basis for decision-making. As a result, this chapter will provide the reader with an overview NLP and a thorough explanation of the text pre-processing procedure (Gokce, 2021).
A examination of published clinical natural language processing (NLP) research suggests that the challenge of detecting negations may have been "solved." According to this study, an optimum solution does not have to be one that can be widely used. We introduce a unique machine learning-driven Polarity Module for detecting negation in clinical literature and undertake a detailed cross-domain evaluation of its effectiveness. Using four manually annotated clinical text corpora, we show that the performance of negation detection requires improvement in the absence of either in-domain development (for human approaches) or training data (for machine learning-based methods). Several variables (such as annotation rules, named entity attributes, data volume, and lexical and syntactic context) add to the challenge of generalizability. However, further information is required to fully understand the phenomena.
Furthermore, it remains to be established whether to employ domain adaptation approaches, merge all sources into a single model, or rely on a single source for reliable data, which makes generalizability challenging. The most reliable method for improving negation detection is to manually annotate in-domain training data (or update rules by hand); this technique maximizes performance rather than generalizes it. These findings indicate a potential route for research on task- and domain-adaptive clinical NLP algorithms (Wu, 2014).
The digestive tract processes the food and liquids we ingest every day, therefore it must be kept in excellent working order. However, there are times when people are ignorant of the early indicators of digestive disorders, which can lead to serious complications or even death. Early symptom recognition is critical to the diagnostic process because it enables the rapid application of control measures that prevent the disease from spreading. Anamnesis is required to determine the disease's symptoms, and the patient and medical staff participate in a question-and-answer session, with the results documented in the Electronic Medical Record (EMR) as narratives to help the Clinical Decision help (CDS) process. In many circumstances, incorrect language complicates the processing of EMR. 
Natural language processing (NLP) is a process Computers process natural language. In order to improve the CDS process, this study created an NLP system capable of recognizing indicators of intestinal disorders. The approach for identifying illness symptoms is known as Entity Recognition (NER), which determines which tokens are included in the symptoms. The f1-score accuracy of the model trained over 800 epochs is 0.79. Experiments have shown that employing the NER process in combination with stemming and removing stop words from pre-processes can improve system accuracy (Putra, 2019).
The extensive integration of natural language processing, or NLP, into online and mobile apps allows for natural interactions between humans and machines. Despite the fact that a large number of NLP studies have been published in Information Systems (IS), no comprehensive study of the design and implementation of NLP research in the context of IS has been conducted. We use a variety of approaches to study a literature corpus comprising 356 NLP research papers published in IS journals between 2004 and 2018 in order to assess the current state of NLP research in IS. Our findings show that pragmatics should take precedence over semantics. More importantly, our findings highlight the problems and assumptions that underpin current NLP research trends. A fresh disciplinary emphasis to overcome these difficulties, a focus on IS will be required. We highlight three NLP research approaches and suggest future directions that IS researchers are well positioned to address by developing a roadmap for NLP research in information systems (Thomas, 2020).
Software as source code is an effective but limited method to see it. Treating a program as a set of instructions allows it to be codified and subjected to mathematical techniques such as abstract interpretation and model checking. An instruction set is only one component of a program. Developers use test cases, documentation, variable names, software structure, version control repositories, and other tools. Software analysis tools should be able to leverage these artifacts to create more powerful and useful program information. It is time to take off the blinders. Researchers are getting closer to the aim. This paper discusses four findings from using natural language processing techniques on software artifacts to detect flaws and produce code. The four strategies utilize error messages, variable names, Procedure documentation and user inquiries are used as input. They use parse trees, neural networks, word semantics, and document similarity as their primary NLP tools. The preliminary findings show that this is a good subject for further exploration (Ernst, 2017).
As natural language processing techniques progress, the field of human factors is expected to adapt and embrace new ways for dealing with natural language data. We apply NLP approaches to promote feedback on civil aviation safety experience in an ongoing project. In this paper, we demonstrate how natural language processing (NLP) techniques based on textual information extraction from the Air France ASR can help with (i) enhancing the coding's reliability and making it easier to code and (ii) analyzing reports regardless of their categorization to increase the scope of the analysis and circumvent the codification's inherent limitations (Tanguy, 2012).
Natural language processing (NLP) has lately evolved dramatically in a variety of sectors, including aviation. This is due to the massive rise in processing power, the prevalence of large data sets, and the growing strength of data-driven algorithms. In this study, we look at NLP's current state in aviation from the perspectives of industry and research. NLP research in aviation focuses on three key areas: air traffic control, aviation maintenance, and safety report analysis. We also present a list of currently used NLP packages and their applications in the aviation industry. Finally, we outline some of the existing challenges that the aviation domain poses with typical natural language processing approaches, discuss ongoing research in this area, and recommend future research directions (Amin, 2022).
In recent years, innovative digital data-driven applications have emerged, considerably influencing the transportation industry. This systematic study examines natural language processing (NLP) approaches applied in aviation safety sectors. To conduct this review, the authors searched three databases: Web of Science, Scopus, and Transportation Research International Documentation. They also employ the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). 
Academic publications published between 2010 and 2022 are examined through two filtering stages. The sub-domains, such as assessing aviation incident/accident reports and communicating with air traffic control (ATC), are investigated. We identify and summarize particular NLP techniques, machine learning algorithms, extra causality models, and their performance. Furthermore, the limitations and restrictions of the current NLP applications in aviation are studied, including ambiguity, a scarcity of training data, and a requirement for multilingual support. Finally, this research highlights potential future applications of NLP models to improve the efficiency and safety of the aviation industry (Yang, 2023).
Natural language processing, or NLP, is becoming increasingly significant in machine interpretation and other applications such as speech recognition and combination, multilingual data structure constraints, and so on. Arabic-named entity Recognition, Information Retrieval, Machine Translation, and Sentiment Analysis are examples of Arabic apparatuses that have produced excellent results in knowledge and security businesses. Sentiment analysis, information extraction and retrieval, automatic summarization, and question answering, to name a few, rely significantly on natural language processing throughout the preliminary phase. Arabic, being a Semitic language, varies from Indo-European languages in terms of phonetics, morphology, syntax, and semantics. This study discusses the numerous issues associated with Arabic natural language processing. Furthermore, it encourages scholars in this field and others to take action to overcome challenges with the Arabic dialect (Khaled, 2018).
The phrase "post-truth" refers to a form of distortion that attempts to influence public opinion and behavior. One of the primary factors is the spread of bogus news. Social media and digital media are becoming the primary means of rapidly disseminating written news. As a result, the use of artificial intelligence (AI), particularly natural language processing (NLP), is becoming increasingly important in identifying bogus news. This study examines the use of artificial intelligence (AI) in automatically recognizing bogus news. 
The study begins with a description and categorization of false news. Given the complexities of the false news identification challenge, a divide-and-conquer strategy was employed to identify the number of subtasks that might solve the problem computationally. Automated subtasks include detecting deceit, stance, debate, and polarization Fact-checking, clickbait identification, and credibility ratings were thus identified. A PRISMA-compliant systematic review of the primary studies was undertaken from each subtask using Google Scholar. 
A survey is done to assess the various technologies and methodologies employed, as well as the resources and competitions used to complete the various subtasks. The assessment concludes with a road map for addressing the difficulties that would most likely develop as a result of the cutting-edge analysis, providing the research community with a plethora of potential future initiatives (Saquete, 2020).
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Natural Language Processing (NLP) issues stem from the difficulties associated with processing and comprehending human language using computational methods. NLP is a branch of artificial intelligence that studies the interaction of computers with natural language, which is noted for its inherent complexity and ambiguity.
Text categorization is a typical NLP task. This process entails organizing or classifying textual material into preset groups or groupings. Text classification is used for a variety of applications, including spam detection, sentiment analysis, and topic categorization. It requires algorithms to assess the text's content and generate predictions based on patterns and characteristics.
Another difficult NLP task is called entity recognition (NER). NER is the process of detecting and categorizing named things inside a Given text. This endeavor necessitates algorithms that can recognize the borders of named items and assign them to specified categories. NER is essential for tasks like as information extraction, question answering, and text comprehension.
Sentiment analysis is another significant NLP challenge. It aims to determine the feeling or emotional tone portrayed in a piece of writing. Sentiment analysis is used to monitor social media, analyze customer opinion, and manage company reputation. It entails categorizing the material as good, negative, or neutral, and occasionally detecting more subtle emotions.
Machine translation is a complicated NLP problem in which text is mechanically translated from one language to another. Algorithms must grasp the grammar, syntax, and idiomatic phrases of both the source and destination languages. Machine translation systems utilize statistical models, rule-based techniques, or neural networks to provide reliable translations, but the process remains difficult owing to linguistic variances across languages.
Question responding is another NLP difficulty It tries to respond to user questions in an exact and appropriate manner based on the context. It takes algorithms to comprehend the content of the query, collect relevant material from a knowledge base or a big corpus of literature, and create brief and correct replies. Question answering systems are used in virtual assistants, information retrieval, and customer assistance.
Natural Language Generation (NLG) is an NLP issue that aims to produce human-like text or narratives from structured data or prompts. NLG systems employ algorithms to turn data into meaningful and contextually relevant phrases or paragraphs. NLG has applications in content creation, chatbots, and personalised communications.
Finally, text summarizing is an NLP task that attempts to compress a given document or a fragment of text into A shortened version that retains the key concepts and crucial facts. It uses algorithms to evaluate material, find vital information, and provide brief summaries. Text summary is important for efficiently retrieving information, skimming documents, and summarizing news items and research papers.
Finally, NLP difficulties include a variety of obstacles in processing and comprehending natural language using computer techniques. These issues include text categorization, named entity recognition, sentiment analysis, machine translation, question answering, natural language production, and text summarization. Overcoming these issues necessitates the creation of sophisticated algorithms and models capable of handling the complexity and ambiguity of natural language.
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· The quality and diversity of data used to train and evaluate NLP models have a substantial influence on their performance. High-quality data with adequate labeling and representation is required for reliable outcomes. Having a substantial quantity of data that spans multiple linguistic variants and situations aids in the development of strong models capable of handling varied scenarios and improving generalization.
·  Preprocessing involves cleaning and standardizing text data before feeding it into NLP algorithms. This stage entails deleting extraneous punctuation, reducing text to lowercase, managing unusual characters, and removing frequent stop words. Preprocessing helps to reduce noise and inconsistencies in data, making it better suited for analysis and modeling.
· Feature engineering involves selecting or creating characteristics that capture linguistic aspects in text. These traits may be based on word frequency, grammatical structures, or semantic representations. The features used are determined by the NLP task and the data's qualities. Effective feature representation is critical for capturing the semantic meaning and context of the text, which allows models to make correct predictions.
· Various NLP challenges necessitate distinct models and structures. It is critical to select the proper model for the task at hand, such as recurrent neural networks (RNNs), convolutional neural networks (CNNs), or transformers. Evaluating the performance of models using proper metrics and validation approaches aids in identifying their strengths and weaknesses. This assessment procedure assures that the chosen model is suitable for the specific NLP problem and provides reliable results.
· Transfer learning leverages information from pretrained models trained on large-scale corpora. Pretrained models like BERT, GPT, and Word2Vec capture detailed semantic representations of language. Fine-tuning these models for individual datasets can dramatically improve NLP model performance while requiring less computing effort. Transfer learning assists in harnessing information gained from large quantities of data and applying it to particular NLP challenges.
· Hyperparameters are configuration options that influence the learning process of NLP models. The systematic tweaking of hyperparameters is critical for maximizing model performance. Experimenting with multiple values for parameters including learning rate, batch size, regularization approaches, and network designs allows practitioners to identify the ideal settings that result in increased model performance. Grid search, random search, and Bayesian optimization are all useful techniques for effectively exploring the hyperparameter space.
· Error analysis entails extensively investigating the mistakes produced by NLP models. Practitioners may learn about the model's limits and opportunities for development by evaluating misclassifications, discovering patterns, and understanding the causes behind the errors. This repeated process of assessing mistakes and revising models based on the results contributes to improving their accuracy and resilience over time.
· When working with NLP difficulties, practitioners should keep ethical factors in mind. They should be mindful of any potential biases in the training data that may impair the models' fairness and inclusivity. Mitigating biases and maintaining fairness in model predictions is critical. Privacy and data security should be be prioritized when handling sensitive textual information. Developing NLP models that treat all individuals and groups fairly and responsibly is essential.
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