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Sentiment Analysis Using BERT: Unlocking Deeper Insights from Text

sentiment analysis using bert has revolutionized how we understand emotions
and opinions embedded within textual data. In today’'s digital age, billions
of pieces of text—-ranging from social media posts and customer reviews to
news articles and chat logs—are generated daily. Extracting meaningful
sentiment from this sea of information can help businesses, researchers, and
developers make informed decisions. Leveraging BERT (Bidirectional Encoder
Representations from Transformers) for sentiment analysis has emerged as a
game-changer, providing unprecedented accuracy and nuanced understanding of
language.

What Makes BERT a Breakthrough for Sentiment
Analysis?

Before BERT, traditional sentiment analysis methods often relied on bag-of-
words, TF-IDF, or simple word embeddings like Word2Vec and GloVe. While these
approaches laid the groundwork, they struggled with context, sarcasnm,
negations, and the subtlety of human language. BERT’s architecture,
introduced by Google in 2018, addressed these challenges by enabling
bidirectional understanding of text-meaning it reads the entire sentence both
left-to-right and right-to-left simultaneously.

Understanding BERT’s Bidirectional Nature

Unlike previous models that processed text sequentially in one direction,
BERT's bidirectional transformer architecture captures context from all
surrounding words. This leads to a deeper comprehension of language nuances,
such as:

- The impact of negations ("I don’t like this movie" vs. "I like this
movie").

- Sarcasm and irony, where sentiment depends heavily on context.

- Complex sentence structures and idiomatic expressions.

This contextual awareness is vital for sentiment analysis, where the meaning
of words can dramatically shift depending on their environment.

How Does Sentiment Analysis Using BERT Work?

At its core, sentiment analysis is a classification task: determining whether



a piece of text expresses positive, negative, or neutral sentiment. BERT can
be fine-tuned for this task with relatively minimal effort compared to
training a model from scratch.

Step 1: Preprocessing the Text Data

Sentiment analysis with BERT begins by preparing the input text:

- Tokenization: BERT uses WordPiece tokenization, breaking text into smaller
subword units. This helps handle rare or unknown words.

- Adding special tokens: BERT expects input sequences to start with a [CLS]
token (used for classification tasks) and separate sentences with [SEP]
tokens.

- Padding and truncation: Inputs are standardized to fixed lengths to fit
batch processing requirements.

Step 2: Fine-Tuning BERT for Sentiment
Classification

Instead of training BERT from the ground up, practitioners fine-tune a pre-
trained BERT model on sentiment-labeled datasets. During fine-tuning:

- The [CLS] token’s final hidden state is passed to a classification layer
(usually a simple feed-forward neural network).

- This layer outputs probabilities for each sentiment class.

- The entire model’s parameters are updated slightly to adapt to the
sentiment task.

Popular datasets like IMDb movie reviews, SST-2 (Stanford Sentiment
Treebank), or Twitter sentiment datasets serve as training grounds.

Step 3: Model Evaluation and Deployment

Once fine-tuned, the model is evaluated using metrics such as accuracy,
precision, recall, and Fl-score to ensure it reliably distinguishes
sentiments. After validation, the model can be deployed in various
applications, from customer feedback analysis tools to real-time social media
monitoring platforms.

Advantages of Using BERT for Sentiment Analysis

The rise of BERT has brought several advantages that elevate sentiment
analysis beyond traditional methods:



- **Contextual Understanding:** BERT’s contextual embeddings capture the
meaning of words depending on their sentence, improving the interpretation of
ambiguous terms.

- **Handling Long-Range Dependencies:** Sentiment often depends on
information spread across sentences; BERT’s transformer layers excel at
modeling these relationships.

- **Transfer Learning Efficiency:** Pre-trained on vast corpora, BERT
requires less labeled data to achieve high accuracy when fine-tuned.

- **Multilingual Capabilities:** Variants like multilingual BERT enable
sentiment analysis across languages without building separate models.

- **Robustness to Noisy Data:** Social media text and user-generated content
often contain slang, misspellings, or informal grammar; BERT’'s tokenization
and training help mitigate these challenges.

Practical Tips for Implementing Sentiment
Analysis Using BERT

If you're interested in building your own sentiment analysis pipeline with
BERT, consider these insights:

Choosing the Right BERT Variant

There are many BERT-based models available, including:

- **Base BERT:** Standard 12-layer transformer, suitable for most tasks.

- **BERT Large:** More powerful with 24 layers but requires more resources.
- **DistilBERT:** A distilled, lighter version that offers a good trade-off
between speed and accuracy.

- **RoBERTa and ALBERT:** Enhanced variants that often outperform vanilla
BERT on benchmarks.

Selecting the right model depends on your resource constraints and accuracy
needs.

Leveraging Pre-trained Sentiment Models

Instead of training from scratch, you can use pre-trained sentiment
classifiers based on BERT available through libraries like Hugging Face’s
Transformers. These models can be fine-tuned further on domain-specific
datasets to improve performance.



Handling Imbalanced Sentiment Data

Real-world sentiment datasets often suffer from class imbalance (e.g., more
positive reviews than negative ones). Techniques like weighted loss
functions, data augmentation, or oversampling minority classes can help
improve model fairness and accuracy.

Monitoring Model Bias and Fairness

While BERT excels at understanding language, it can also inherit biases from
its training data. Regular audits and bias mitigation strategies are
essential, especially when deploying sentiment analysis in sensitive domains.

Exploring Advanced Applications of Sentiment
Analysis Using BERT

Beyond basic positive/negative classification, BERT enables more
sophisticated sentiment-related tasks:

Aspect-Based Sentiment Analysis (ABSA)

ABSA focuses on identifying sentiment toward specific aspects or features
within a text, such as “battery life” or “customer service” in a product
review. BERT's contextual embeddings help distinguish sentiments linked to
different aspects in the same sentence.

Emotion Detection

Going beyond polarity, BERT can classify emotions like joy, anger, sadness,
or fear. Fine-tuning on emotion-labeled datasets allows applications in
mental health monitoring and social media analysis.

Multimodal Sentiment Analysis

By combining BERT with other data types, such as images or audio, multimodal
sentiment analysis captures richer emotional cues, useful in video reviews or
social media posts with multimedia content.



The Future of Sentiment Analysis with
Transformer Models

Sentiment analysis using BERT has already transformed natural language
understanding, but the field continues evolving rapidly. Emerging models like
GPT-4, T5, and DeBERTa push the boundaries of contextual comprehension
further. Integrating these with sentiment analysis pipelines promises even
more accurate, nuanced insights.

Moreover, research into explainability is making BERT-based sentiment models
more transparent, helping users understand *why* a particular sentiment was
assigned. This builds trust and enables better human-AI collaboration.

In summary, sentiment analysis using BERT represents a significant leap
forward in the way machines interpret human language. Whether you’re a data
scientist, developer, or business analyst, exploring BERT’s potential can
unlock deeper emotional insights and drive smarter decisions in an
increasingly text-driven world.

Frequently Asked Questions

What is sentiment analysis using BERT?

Sentiment analysis using BERT involves leveraging the BERT (Bidirectional
Encoder Representations from Transformers) model to classify text data into
sentiment categories such as positive, negative, or neutral by understanding
the context and nuances of language.

Why is BERT effective for sentiment analysis?

BERT is effective for sentiment analysis because it uses a bidirectional
transformer architecture that captures context from both left and right sides
of a word, enabling a deeper understanding of language semantics and
improving classification accuracy.

How do you fine-tune BERT for sentiment analysis?

To fine-tune BERT for sentiment analysis, you typically add a classification
layer on top of the pre-trained BERT model and train it on labeled sentiment
datasets by adjusting the weights using backpropagation to optimize
performance on the specific task.

What datasets are commonly used for sentiment
analysis with BERT?

Common datasets used include the IMDb movie reviews dataset, SST-2 (Stanford



Sentiment Treebank), Amazon product reviews, and Twitter sentiment datasets,
which provide labeled text data suitable for training and evaluating BERT
models.

How does BERT handle negations in sentiment
analysis?
BERT's bidirectional training enables it to understand negations by

considering the context surrounding negation words, allowing it to correctly
interpret phrases like "not good" as negative rather than positive.

What are the challenges of using BERT for sentiment
analysis?

Challenges include the computational cost of fine-tuning and inference, the
need for large labeled datasets to achieve high accuracy, potential

overfitting on small datasets, and difficulties in handling sarcasm or very
subtle sentiments.

Can BERT be used for multilingual sentiment
analysis?
Yes, multilingual versions of BERT such as mBERT or XLM-RoBERTa support

multiple languages and can be fine-tuned for sentiment analysis on various
languages without training separate models for each.

How does BERT compare to traditional models for

sentiment analysis?
BERT generally outperforms traditional models like SVMs or LSTMs due to its

contextual understanding and deep bidirectional representation, resulting in
higher accuracy and better handling of complex linguistic patterns.

What tools or libraries support sentiment analysis
using BERT?
Popular libraries include Hugging Face Transformers, TensorFlow Hub, and

PyTorch, which provide pre-trained BERT models and utilities to fine-tune and
deploy sentiment analysis models efficiently.

How can sentiment analysis with BERT be deployed in
real-world applications?

Sentiment analysis with BERT can be deployed in customer feedback analysis,
social media monitoring, brand reputation management, and chatbots by
integrating the fine-tuned model into backend services or cloud APIs for
real-time sentiment classification.



Additional Resources

Sentiment Analysis Using BERT: A Deep Dive into Advanced Natural Language
Processing

sentiment analysis using bert has emerged as a groundbreaking approach in the
field of natural language processing (NLP), revolutionizing how machines
interpret human emotions and opinions from text. As businesses and
researchers increasingly rely on automated sentiment detection to gauge
customer feedback, market trends, and social media sentiment, BERT
(Bidirectional Encoder Representations from Transformers) stands out for its
superior contextual understanding and accuracy compared to traditional
models.

Understanding sentiment analysis requires grasping that it involves
categorizing pieces of text—such as reviews, tweets, or articles—based on the
expressed sentiment: positive, negative, or neutral. Historically, this task
was tackled with rule-based systems or shallow machine learning methods that
often struggled with nuances, sarcasm, and contextual dependencies. The
introduction of BERT by Google in 2018 transformed the landscape by enabling
models to process language bidirectionally, capturing the context of a word
based on both its preceding and following words.

What Sets Sentiment Analysis Using BERT Apart?

Unlike previous models that read text sequences in a single direction, BERT'’s
bidirectional mechanism allows it to develop a richer understanding of
language constructs. This is particularly important in sentiment analysis,
where the meaning of a word can change dramatically depending on context. For
instance, in the sentence “I don’t think the movie was bad,” traditional
models might misclassify it as negative due to the presence of “bad,” whereas
BERT's nuanced comprehension recognizes the overall positive sentiment
implied.

Moreover, BERT is pre-trained on massive corpora using masked language
modeling and next sentence prediction tasks, allowing it to grasp general
language patterns before fine-tuning on domain-specific sentiment datasets.
This transfer learning capability significantly reduces the need for large
labeled datasets, which have been a bottleneck in sentiment analysis
projects.

Key Features of BERT in Sentiment Analysis

e Contextual Embeddings: BERT generates dynamic word embeddings that
change depending on sentence context, enabling more accurate sentiment
classification.



e Bidirectional Attention: The model attends to both left and right
contexts simultaneously, essential for detecting sentiment modifiers
like negations or intensifiers.

e Fine-tunability: BERT can be fine-tuned on specific sentiment analysis
tasks, allowing practitioners to adapt the model to different
domains—such as finance, healthcare, or social media.

* Robustness to Ambiguity: Its deep understanding of language structure
helps manage ambiguous or sarcastic expressions more effectively than
traditional classifiers.

Comparative Performance: BERT Versus
Traditional Sentiment Models

The performance improvements achieved by sentiment analysis using BERT are
well-documented across multiple benchmarks and real-world applications.
Classical machine learning models like Support Vector Machines (SVM), Naive
Bayes, or even earlier deep learning architectures such as LSTMs rely heavily
on handcrafted features or unidirectional context, limiting their ability to
parse complex sentences.

In contrast, BERT-based classifiers consistently demonstrate higher accuracy,
precision, and recall rates. For example, on the Stanford Sentiment Treebank
(SST-2) task—a widely used benchmark—BERT models have surpassed 90% accuracy,
outperforming previous state-of-the-art methods by a significant margin.
Additionally, BERT’s adaptability allows it to excel in multilingual
sentiment analysis scenarios, where language intricacies vary.

However, this improved capability comes with computational trade-offs. BERT
models are significantly larger and require more processing power, making
them less feasible for deployment in resource-constrained environments
without optimization techniques such as distillation or pruning.

Applications Across Industries

The versatility of sentiment analysis using BERT extends across industries
where understanding public opinion or customer sentiment is crucial:

* Marketing and Brand Monitoring: Companies use BERT-powered sentiment
analysis to analyze social media chatter, product reviews, and customer
feedback to tailor marketing strategies and improve brand reputation.

e Financial Market Analysis: Traders and analysts leverage sentiment



insights derived from news articles and tweets to predict stock market
movements and economic trends.

e Healthcare: Patient feedback and clinical notes can be analyzed to
assess treatment satisfaction and detect emerging health concerns
quickly.

e Customer Support: Automated sentiment analysis helps prioritize support
tickets by urgency or emotional intensity, improving response times and
customer experience.

Challenges and Considerations in Implementing
BERT for Sentiment Analysis

Despite its advantages, deploying sentiment analysis using BERT entails
several challenges. Firstly, the model’'s size and complexity demand
substantial computational resources for training and inference. Organizations
without access to powerful GPUs or cloud infrastructure may find it difficult
to implement BERT effectively.

Secondly, while BERT handles general language well, domain-specific jargon or
slang can still pose difficulties unless the model is fine-tuned on relevant
datasets. This necessitates the availability of annotated sentiment data in
specialized fields, which can be costly and time-consuming to produce.

Another consideration is interpretability. Deep learning models like BERT
operate as black boxes, making it hard to elucidate why a particular
sentiment classification was made. This opacity can be problematic in
applications requiring explainability, such as legal or regulatory contexts.

Finally, the dynamic nature of language—especially in social media where new

slang and expressions emerge rapidly—-requires continuous model updates to
maintain accuracy over time.

Strategies to Overcome Limitations

e Model Compression: Techniques such as knowledge distillation can reduce
BERT’s size and speed up inference without significant loss in accuracy.

e Domain Adaptation: Fine-tuning on smaller, domain-specific datasets can
improve performance in specialized areas.

e Ensemble Methods: Combining BERT with other models or rule-based systems
can enhance robustness and interpretability.



e Explainability Tools: Leveraging attention visualization and model-
agnostic methods can provide insights into BERT’s decision-making
process.

Sentiment analysis using BERT represents a significant leap forward in
enabling machines to understand the subtleties of human language. Its ability
to capture context bidirectionally and adapt through fine-tuning makes it
invaluable for a wide range of applications. As computational challenges are
addressed and interpretability improves, BERT’'s role in sentiment analysis is
poised to expand, offering deeper insights into the ever-growing volumes of
textual data generated daily.
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sentiment analysis using bert: Computational Intelligence Methods for Sentiment Analysis in
Natural Language Processing Applications D. Jude Hemanth, 2024-01-19 Sentiment Analysis has
become increasingly important in recent years for nearly all online applications. Sentiment Analysis
depends heavily on Artificial Intelligence (AI) technology wherein computational intelligence
approaches aid in deriving the opinions/emotions of human beings. With the vast increase in Big
Data, computational intelligence approaches have become a necessity for Natural Language
Processing and Sentiment Analysis in a wide range of decision-making application areas. The
applications of Sentiment Analysis are enormous, ranging from business to biomedical and clinical
applications. However, the combination of AI methods and Sentiment Analysis is one of the rarest
commodities in the literature. The literatures either gives more importance to the application alone
or to the AI/CI methodology.Computational Intelligence for Sentiment Analysis in Natural Language
Processing Applications provides a solution to this problem through detailed technical coverage of
Al-based Sentiment Analysis methods for various applications. The authors provide readers with an
in-depth look at the challenges and solutions associated with the different types of Sentiment
Analysis, including case studies and real-world scenarios from across the globe. Development of
scientific and enterprise applications are covered, which will aid computer scientists in building
practical/real-world Al-based Sentiment Analysis systems. - Includes basic concepts, technical
explanations, and case studies for in-depth explanation of the Sentiment Analysis - Aids computer
scientists in developing practical/real-world Al-based Sentiment Analysis systems - Provides readers
with real-world development applications of Al-based Sentiment Analysis, including transfer learning
for opinion mining from pandemic medical data, sarcasm detection using neural networks in
human-computer interaction, and emotion detection using the random-forest algorithm

sentiment analysis using bert: Advances in Computational Intelligence and Informatics
Raghavendra Rao Chillarige, Salvatore Distefano, Sandeep Singh Rawat, 2024-08-22 The book is a
collection of best selected research papers presented at 2nd International Conference on Advances
in Computational Intelligence and Informatics (ICACII 2023) organized by Anurag University,
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Hyderabad, India, during 22-23 December 2023. It includes innovative ideas and new research
findings in the field of Computational Intelligence and Informatics which is useful for researchers,
scientists, technocrats, academicians, and engineers. The areas included are high performance
system, data science and analytics, computational intelligence and expert systems, cloud computing,
computer network, and emerging technologies.

sentiment analysis using bert: Sentiment Analysis and its Application in Educational Data
Mining Soni Sweta, 2024-04-20 The book delves into the fundamental concepts of sentiment
analysis, its techniques, and its practical applications in the context of educational data. The book
begins by introducing the concept of sentiment analysis and its relevance in educational settings. It
provides a thorough overview of the various techniques used for sentiment analysis, including
natural language processing, machine learning, and deep learning algorithms. The subsequent
chapters explore applications of sentiment analysis in educational data mining across multiple
domains. The book illustrates how sentiment analysis can be employed to analyze student feedback
and sentiment patterns, enabling educators to gain valuable insights into student engagement,
motivation, and satisfaction. It also examines how sentiment analysis can be used to identify and
address students' emotional states, such as stress, boredom, or confusion, leading to more
personalized and effective interventions. Furthermore, the book explores the integration of
sentiment analysis with other educational data mining techniques, such as clustering, classification,
and predictive modeling. It showcases real-world case studies and examples that demonstrate how
sentiment analysis can be combined with these approaches to improve educational decision-making,
curriculum design, and adaptive learning systems.

sentiment analysis using bert: Advances in Computational Collective Intelligence Ngoc Thanh
Nguyen, Janos Botzheim, Laszl6 Gulyas, Manuel Nunez, Jan Treur, Gottfried Vossen, Adrianna
Kozierkiewicz, 2023-09-21 This book constitutes the refereed proceedings of the 15th International
Conference on Advances in Computational Collective Intelligence, ICCCI 2023, held in Budapest,
Hungary, during September 27-29, 2023. The 59 full papers included in this book were carefully
reviewed and selected from 218 submissions. They were organized in topical sections as follows:
Collective Intelligence and Collective Decision-Making, Deep Learning Techniques, Natural
Language Processing, Data Minning and Machine learning, Social Networks and Speek
Communication, Cybersecurity and Internet of Things, Cooperative Strategies for Decision Making
and Optimization, Digital Content Understanding and Apllication for Industry 4.0 and Computational
Intelligence in Medical Applications.

sentiment analysis using bert: Computing and Machine Learning Jagdish Chand Bansal,
Samarjeet Borah, Shahid Hussain, Said Salhi, 2024-10-22 This book features high-quality research
papers presented at the International Conference on Computing and Machine Learning (CML 2024),
organized by the Department of Computer Applications, Sikkim Manipal Institute of Technology,
Sikkim Manipal University, Sikkim, India during April 29-30, 2024. The book presents diverse range
of topics, including machine learning algorithms and models, deep learning and neural networks,
computer vision and image processing, natural language processing, robotics and automation,
reinforcement learning, big data analytics, cloud computing, Internet of things, human-robot
interaction, ethical and social implications of Al, applications in healthcare, finance, and industry,
computer modeling, quantum computing, high-performance computing, cognitive and parallel
computing, cloud computing, distributed computing, embedded computing, human-centered
computing, and mobile computing.

sentiment analysis using bert: Proceedings of World Conference on Information
Systems for Business Management Andres Iglesias, Jungpil Shin, Bharat Patel, Amit Joshi,
2024-02-29 This book includes selected papers presented at World Conference on Information
Systems for Business Management (ISBM 2023), held in Bangkok, Thailand, during September 7-8,
2023. It covers up-to-date cutting-edge research on data science, information systems, infrastructure
and computational systems, engineering systems, business information systems, and smart secure
systems.



sentiment analysis using bert: Elevating Brand Loyalty With Optimized Marketing
Analytics and AI Sharma, Ruchika, Maqableh, Tariq, Rabby, Fazla, Sharma, Ridhima, Bansal, Rohit,
2025-03-20 The integration of marketing analytics and artificial intelligence is transforming how
businesses engage with customers, offering deeper insights into behavior and enabling highly
personalized experiences. This technological shift enhances customer satisfaction, strengthens
brand loyalty, and drives competitive advantage in an increasingly data-driven market. By
harnessing Al and analytics, companies can predict trends, streamline operations, and craft
strategies that resonate more effectively with their target audiences. As industries continue to
evolve, this convergence plays a crucial role in shaping the future of marketing, ensuring businesses
stay agile and customer focused. Ultimately, it empowers organizations to create more meaningful
connections, fostering long-term growth and innovation. Elevating Brand Loyalty With Optimized
Marketing Analytics and Al is an amalgamation of marketing analytics and artificial intelligence that
offers a strategic framework to elevate brand loyalty. It delves into the academic foundations,
practical applications, and strategic implications of integrating Al and marketing analytics with
contemporary business strategies to deliver optimal customer experience. Covering topics such as
big data, ethical consumption, and social media engagement, this book is an excellent resource for
academicians, researchers, business leaders, IT professionals, industry researchers, policymakers,
and more.

sentiment analysis using bert: Third International Conference on Image Processing and
Capsule Networks Joy Iong-Zong Chen, Joao Manuel R. S. Tavares, Fugian Shi, 2022-07-28 This
book provides a collection of the state-of-the-art research attempts to tackle the challenges in image
and signal processing from various novel and potential research perspectives. The book investigates
feature extraction techniques, image enhancement methods, reconstruction models, object detection
methods, recommendation models, deep and temporal feature analysis, intelligent decision support
systems, and autonomous image detection models. In addition to this, the book also looks into the
potential opportunities to monitor and control the global pandemic situations. Image processing
technology has progressed significantly in recent years, and it has been commercialized worldwide
to provide superior performance with enhanced computer/machine vision, video processing, and
pattern recognition capabilities. Meanwhile, machine learning systems like CNN and CapsNet get
popular to provide better model hierarchical relationships and attempts to more closely mimic
biological neural organization. As machine learning systems prosper, image processing and machine
learning techniques will be tightly intertwined and continuously promote each other in real-world
settings. Adopting this trend, however, the image processing researchers are faced with few image
reconstruction, analysis, and segmentation challenges. On the application side, the orientation of the
image features and noise removal has become a huge burden.

sentiment analysis using bert: Proceedings of Data Analytics and Management Abhishek
Swaroop, Zdzislaw Polkowski, Sérgio Duarte Correia, Bal Virdee, 2024-01-02 This book includes
original unpublished contributions presented at the International Conference on Data Analytics and
Management (ICDAM 2023), held at London Metropolitan University, London, UK, during June 2023.
The book covers the topics in data analytics, data management, big data, computational intelligence,
and communication networks. The book presents innovative work by leading academics,
researchers, and experts from industry which is useful for young researchers and students. The book
is divided into four volumes.

sentiment analysis using bert: Web Information Systems and Applications Cheqing Jin, Shiyu
Yang, Xuequn Shang, Haofen Wang, Yong Zhang, 2024-09-16 This book constitutes the refereed
proceedings of the 21st International Conference on Web Information Systems and Applications,
WISA 2024, held in Yinchuan, China, during August 2-4, 2024. The 39 full papers and 11 short
papers presented in this book were carefully selected and reviewed from 193 submissions. These
papers have been organized in the following topical sections: Knowledge construction; Intelligent
service; Intelligent computing; Large language model; Security; Information system applications.

sentiment analysis using bert: Advances and Trends in Artificial Intelligence. Theory



and Applications Hamido Fujita, Yinglin Wang, Yanghua Xiao, Ali Moonis, 2023-07-14 This double
volume LNAI 13925-13926 constitutes the thoroughly refereed proceedings of the 36th International
Conference on Industrial, Engineering and Other Applications of Applied Intelligent Systems,
IEA/AIE 2023, held in Shanghai, China, in July 2023. The 50 full papers and 20 short papers
presented were carefully reviewed and selected from 129 submissions. The IEA/AIE 2023 conference
on applications of applied intelligent systems to solve real-life problems in all areas including
business and finance, science, engineering, industry, cyberspace, bioinformatics, automation,
robotics, medicine and biomedicine, and human-machine interactions.

sentiment analysis using bert: Advanced Information Networking and Applications Leonard
Barolli, 2025-04-29 Networks of today are going through a rapid evolution and there are many
emerging areas of information networking and their applications. Heterogeneous networking
supported by recent technological advances in low power wireless communications along with
silicon integration of various functionalities such as sensing, communications, intelligence and
actuations are emerging as a critically important disruptive computer class based on a new platform,
networking structure and interface that enable novel, low-cost and high-volume applications. Several
of such applications have been difficult to realize because of many interconnection problems. To
fulfill their large range of applications different kinds of networks need to collaborate and wired and
next generation wireless systems should be integrated in order to develop high performance
computing solutions to problems arising from the complexities of these networks. This volume
covers the theory, design and applications of computer networks, distributed computing and
information systems. The aim of the volume “Advanced Information Networking and Applications” is
to provide latest research findings, innovative research results, methods and development
techniques from both theoretical and practical perspectives related to the emerging areas of
information networking and applications.

sentiment analysis using bert: Design Studies and Intelligence Engineering L.C. Jain,
V.E. Balas, Q. Wu, 2022-03-30 The technologies applied in design studies vary from basic theories to
more application-based systems, and intelligence engineering technologies - such as computer-aided
industrial design, human factor design, and greenhouse design - play a significant role in design
science. Intelligence engineering technologies encompass both theoretical and application
perspectives, such as computational technologies, sensing technologies, and video detection.
Intelligence engineering is multidisciplinary in nature, promoting cooperation, exchange and
discussion between organizations and researchers from diverse fields. This book presents the
proceedings of DSIE2021, the 2021 International Symposium on Design Studies and Intelligence
Engineering, held in Hangzhou, China, on 27 & 28 November 2021. This annual conference invites
renowned experts from around the world to speak on their specialist topics, providing a platform for
many professionals and researchers from industry and academia to exchange and discuss recent
advances in the field of design studies and intelligence engineering. The 210 submissions received
were rigorously reviewed, and each of the 50 papers presented here was selected based on scores
from three or four referees. Papers cover a very wide range of topics, from the design of a
pneumatic soft finger with two joints, and the emotion of texture, to the design evaluation of a health
management terminal for the elderly, and a multi-robot planning algorithm with quad tree map
division for obstacles of irregular shape. Providing a varied overview of recent developments in
design and intelligence engineering, this book will be of interest to researchers and all those
working in the field.

sentiment analysis using bert: Big Data Management and Analysis for Cyber Physical
Systems Loon Ching Tang, Hongzhi Wang, 2022-09-23 This book consists of selected and
peer-reviewed papers presented at 2022 4th International Conference on Big Data Engineering and
Technology (BDET), held during April 22-24, 2022, in Singapore. As IT infrastructure and data
management technologies have become critical assets and capabilities for today’s enterprises, this
book aims to be part of the effort in contributing to their development. In particular, the BDET
conference series aims to provide the much needed forum for researchers and practitioners across



the world who are actively engaged in advancing research and raising awareness of the many
challenges in the diverse field of big data engineering and technology to share their research
outcomes and bounce ideas off their international colleagues. Over the last few years, the
conference series has brought together the latest developments of novel theory in big data,
algorithm and applications, emerging standards for big data, big data infrastructure, MapReduce
and cloud computing, big data visualization, big data curation and management, big data semantics,
scientific discovery and intelligence, which collectively form parts of the cyber-physical systems of
interest. It is hoped that the book will prove useful to students, researchers, and professionals
working in the field of big data engineering and applications in cyber-physical systems.

sentiment analysis using bert: Collaboration Technologies and Social Computing Patricia
Santos, Claudio Alvarez, Davinia Herndndez-Leo, Minoru Kobayashi, Gustavo Zurita, 2024-08-19
This book constitutes the proceedings of the 30th International Conference on Collaboration
Technologies and Social Computing, CollabTech 2024, held in Barcelona, Spain, during September
11-14, 2024. The 12 full papers and 10 short papers included in this book were carefully reviewed
and selected from 85 submissions. The papers present up to date research on theory, models, design
principles, methodologies, and case studies that contribute to a better understanding of the complex
interrelations between collaboration and technology.

sentiment analysis using bert: Proceedings of the Future Technologies Conference (FTC)
2022, Volume 3 Kohei Arai, 2022-10-13 The seventh Future Technologies Conference 2022 was
organized in a hybrid mode. It received a total of 511 submissions from learned scholars,
academicians, engineers, scientists and students across many countries. The papers included the
wide arena of studies like Computing, Artificial Intelligence, Machine Vision, Ambient Intelligence
and Security and their jaw- breaking application to the real world. After a double-blind peer review
process 177 submissions have been selected to be included in these proceedings. One of the
prominent contributions of this conference is the confluence of distinguished researchers who not
only enthralled us by their priceless studies but also paved way for future area of research. The
papers provide amicable solutions to many vexing problems across diverse fields. They also are a
window to the future world which is completely governed by technology and its multiple
applications. We hope that the readers find this volume interesting and inspiring and render their
enthusiastic support towards it.

sentiment analysis using bert: Statistical Language and Speech Processing Luis
Espinosa-Anke, Carlos Martin-Vide, Irena Spasié, 2020-09-25 This book constitutes the proceedings
of the 8th International Conference on Statistical Language and Speech Processing, SLSP 2020, held
in Cardiff, UK, in October 2020. The 13 full papers presented together with one invited paper in this
volume were carefully reviewed and selected from 25 submissions. They papers cover the wide
spectrum of statistical methods that are currently in use in computational language or speech
processing.

sentiment analysis using bert: International Conference on Innovative Computing and
Communications Aboul Ella Hassanien, Oscar Castillo, Sameer Anand, Ajay Jaiswal, 2023-10-25 This
book includes high-quality research papers presented at the Sixth International Conference on
Innovative Computing and Communication (ICICC 2023), which is held at the Shaheed Sukhdev
College of Business Studies, University of Delhi, Delhi, India, on February 17-18, 2023. Introducing
the innovative works of scientists, professors, research scholars, students, and industrial experts in
the field of computing and communication, the book promotes the transformation of fundamental
research into institutional and industrialized research and the conversion of applied exploration into
real-time applications.

sentiment analysis using bert: Proceedings of Fourth International Conference on
Engineering Mathematics and Computing Dipak Kumar Jana, Park Gyei-Kark, Prabir Panja, Petr
Dostal, 2025-09-26 This book gathers selected research papers presented at 4th International
Conference on Engineering Mathematics and Computing (ICEMC 2024) at Haldia Institute of
Technology, Haldia, India on 7-9 March 2024. This book presents a collection of state-of-the-art




research work involving cutting-edge technologies for engineering mathematics and computing. The
book presents recent developments in intelligent approaches, including type 3, type 2 fuzzy logic,
neural networks, and optimization algorithms, decision making problems, NLP, and their
applicability in developing intelligent information systems. The applications of these systems in
fields such as pattern recognition, medical diagnostics, time series prediction, intelligent control and
robotics, and complicated problems on optimization are also described by authors.

sentiment analysis using bert: Proceedings of the 22nd Engineering Applications of Neural
Networks Conference Lazaros lliadis, John Macintyre, Chrisina Jayne, Elias Pimenidis, 2021-06-23
This book contains the proceedings of the 22nd EANN “Engineering Applications of Neural
Networks” 2021 that comprise of research papers on both theoretical foundations and cutting-edge
applications of artificial intelligence. Based on the discussed research areas, emphasis is given in
advances of machine learning (ML) focusing on the following algorithms-approaches: Augmented
ML, autoencoders, adversarial neural networks, blockchain-adaptive methods, convolutional neural
networks, deep learning, ensemble methods, learning-federated learning, neural networks,
recurrent - long short-term memory. The application domains are related to: Anomaly detection,
bio-medical Al, cyber-security, data fusion, e-learning, emotion recognition, environment,
hyperspectral imaging, fraud detection, image analysis, inverse kinematics, machine vision, natural
language, recommendation systems, robotics, sentiment analysis, simulation, stock market
prediction.
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