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Abstract:  Sentiment analysis, commonly known as opinion mining, has emerged as a crucial aspect of Natural 

Language Processing (NLP), particularly in analyzing consumer feedback. This study investigates a variety 

of advanced techniques and methodologies employed in the sentiment analysis of online product reviews. We 

explore several approaches, including feature-wise sentiment analysis, aspect-based sentiment analysis 

(ABSA), and innovative implementations of deep learning and machine learning techniques such as BERT-

based sentiment analysis, document-level sentiment assessment, and convolutional neural networks (CNNs) 

combined with ABSA. These methodologies aim to accurately capture sentiments, classify sentiment polarity, 

recognize sarcasm, and analyze the specific aspects and features highlighted in customer reviews. Through a 

rigorous evaluation of these techniques, we demonstrate their efficacy in precisely categorizing sentiments 

and extracting meaningful insights from customer opinions. The findings of this research significantly 

advance the field of sentiment analysis across various applications, including online product evaluations, 

restaurant assessments, mobile app feedback, and broader customer opinion analysis. By leveraging sentiment 

analysis, organizations can make data-driven decisions, refine their product strategies, and enhance customer 

satisfaction. This study underscores the importance of integrating multiple input techniques to enrich 

sentiment analysis capabilities. The key terms associated with this research include sentiment analysis, 

opinion mining, online product reviews, feature-wise sentiment analysis, ABSA, deep learning, machine 

learning, BERT, document-level sentiment analysis, CNN, and customer feedback analysis. 

In every pandemic that humans have faced, there are no effective and efficient applications for detecting 

face masks, which are highly required for transportation facility, densely populated areas, large- scale 

industries, and other organizations to ensure safety. During pandemic times, the people are advised to wear 

a face mask in the public place and wherever they meet with other people. However, the authorities are facing 

some challenges in monitoring a huge population with a different habit. The government requires an efficient 

solution which will validly manage the execution of the law, which sets up with the availability of the data 

rapidly and accurately. Face mask detection is a systematic procedure of finding whether a person is sporting 

a mask or not. Actually, the model uses reverse engineering technique of face detection where the face is 

detected   using   numerous machine   learning algorithms for the purpose of security, verification, and 

surveillance. This Python training model for face mask detector, accepts the input datasets, loads the images, 

and pre-processes the images, and labels them using TensorFlow and Keras modules. Using your webcam, 

the system developed applies face mask detection correctly to each frame in the live video stream. Then 

the system will detect who is wearing mask and who is not wearing mask in real-time video stream using a 

webcam. 

 

Index Terms –Integrated Framework, Ensemble Learning, Feature Analysis, Speech Processing, Multimodal 

Learning, Pattern Recognition. 

http://www.ijcrt.org/


www.ijcrt.org                                                  © 2022 IJCRT | Volume 10, Issue 2 February 2022 | ISSN: 2320-2882 

IJCRT2202531 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org e477 
 

I. INTRODUCTION 

In the current digital landscape, online product reviews play an essential role for both consumers and 

businesses. For consumers, these reviews are a key source of information for making purchase decisions, while 

businesses use them to improve products, customer satisfaction, and strategize based on customer feedback. 

Sentiment analysis, a significant aspect of Natural Language Processing (NLP), addresses this need by 

analyzing consumer opinions and determining whether their attitudes toward a product are positive, neutral, or 

negative. This study tackles the challenge of categorizing sentiment polarity, a fundamental component of 

sentiment analysis, through a comprehensive process description. A major contribution of this research is the 

introduction of feature-wise sentiment analysis, focusing on specific product attributes. Utilizing a modified 

web-based Chrome plugin, we analyze customer reviews and star ratings to effectively gauge sentiments 

related to individual product features. This method provides a deeper understanding of consumer preferences 

and feedback. Additionally, this study outlines future research directions in sentiment analysis. As the field 

advances, there are plans to refine techniques and explore novel approaches to improve the accuracy and 

efficiency of sentiment analysis for online product reviews [17, 18]. The research utilizes data from product 

reviews collected on Amazon.com, focusing on the accurate classification of sentiment polarities. These 

insights are invaluable to businesses and researchers, enabling them to make informed decisions, enhance 

product offerings, and improve customer satisfaction through sentiment analysis [1]. 

With the rise of e-commerce, consumers can purchase products from anywhere and compare product 

features and reviews with ease. Sentiment analysis plays a crucial role in interpreting these reviews to extract 

consumer opinions. In this context, we focus on analyzing consumer sentiments toward individual product 

aspects, a field known as aspect-based sentiment analysis (ABSA). This study focuses on reviews from Indian 

e-commerce portals and aims to develop a model for analyzing Hindi text. The goal is to build an ABSA model 

that interprets the overall sentiment expressed in Hindi reviews and classifies each sentence as positive, 

negative, neutral, or conflicting. This research contributes to the development of ABSA models specifically 

designed for Hindi reviews, allowing for a nuanced analysis of sentiments expressed in the language and 

facilitating more precise sentiment categorization. By doing so, businesses and consumers can make more 

informed decisions based on a thorough understanding of review content [2]. 

The e-commerce landscape is highly competitive, and businesses must continuously evolve to meet 

customer expectations. Manufacturers rely heavily on customer reviews to gather feedback, while customers 

often depend on these reviews to make purchasing decisions. While written reviews can be insightful, they 

may not always capture the full range of customer emotions. Audio reviews, on the other hand, can provide 

richer information. This research proposes a system where customers submit audio reviews, which are 

converted into text using NLP techniques. Sentiment analysis, combined with fuzzy logic, is then employed to 

classify reviews as positive, negative, or neutral, and specific words are assigned weightages. This approach 

provides a more detailed evaluation of product performance and customer satisfaction, enabling manufacturers 

to gain comprehensive insights into consumer sentiment and make data-driven product improvements. 

Integrating speech reviews with sentiment analysis offers a new dimension to e-commerce feedback, helping 

businesses stay competitive [3]. 

Sentiment analysis is a critical tool in understanding user opinions across various domains. As customer 

reviews become increasingly abundant, especially in e-commerce, they provide valuable information for 

decision-making. This abstract emphasizes the role of sentiment analysis in facilitating human-computer 

language interaction and the development of advanced techniques for sentiment analysis at different levels of 

granularity. By evaluating different methods, researchers and practitioners can select the most appropriate 

techniques for their needs. The abstract highlights the importance of sentiment analysis in extracting valuable 

insights from reviews, contributing to better decision-making and enhanced customer satisfaction. The ongoing 

development of sentiment analysis techniques is vital to improving their accuracy and granularity [4]. 
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Figure1: Review depth and quality of amazon product reviews. 

When introducing new products, consumers must carefully evaluate them to make informed decisions. 

Numerous techniques for sentiment classification have been proposed, with machine learning, particularly deep 

learning, playing a key role in recent advancements. This research introduces an innovative deep learning 

system for sentiment classification of product reviews, aiming to generate accurate sentiment scores with 

minimal supervision. The approach involves learning embeddings to obtain high-level representations of 

reviews for classification purposes. By leveraging deep learning, this study provides key insights into 

emotional classification, aiding consumers in making informed purchasing decisions [5]. 

This research highlights the limitations of relying solely on test data and reviewer ratings in sentiment 

analysis, particularly in the e-commerce sector. It shows that star ratings often do not accurately reflect a 

customer's true sentiment. By analyzing reviews from major e-commerce platforms, the study reveals that there 

are many instances where a product's star rating does not align with the sentiment expressed in the 

accompanying review. The lack of a standardized rating scale and the subjective nature of customer opinions 

contribute to this mismatch. To address this, the proposed system introduces a binary classification system that 

offers a straightforward indicator of whether a product is viewed positively or negatively, eliminating the need 

for users to sift through all the reviews to form an assessment [6]. 

II. RELATED WORK  

In today’s competitive market, customer opinions are invaluable for businesses, providing the insights 

needed to refine products and tailor marketing strategies. Traditionally, product reviews have been evaluated 

using a combination of star ratings and detailed textual feedback, with the latter offering more reliable insights 

into customer experiences. This research introduces a novel sentiment analysis approach that employs the 

Naïve Bayes model to classify sentiment ratings of products. Additionally, the model incorporates a sarcasm 

detection mechanism using a sequential approach, enhancing the accuracy of sentiment interpretation. By 

integrating aspect-based sentiment analysis (ABSA), this framework enables an in-depth evaluation of 

individual product features, offering both sellers and buyers a comprehensive understanding of product 

performance. The proposed methodology not only saves time but also provides a more accurate measure of a 

product’s success, guiding businesses in areas that require improvement [7]. 

This study explores the application of sentiment analysis to gain a deeper understanding of customer 

reviews. By leveraging machine learning and deep learning models, the research focuses on representing 

viewpoints and product features graphically. Specifically, a convolutional neural network (CNN) model is 

introduced, outperforming other existing methods in capturing sentiments expressed within textual data. The 

graphical representation of sentiments and features enables a more nuanced understanding of customer 

perspectives. Through this deep learning approach, the study offers businesses valuable insights into consumer 

preferences and product performance, allowing for informed decision-making. This innovative methodology 

enhances the analysis of product reviews, making it a powerful tool for understanding real-time customer 

feedback and improving product offerings accordingly [8]. 
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In this paper, we present a sentiment classification model using BERT to analyze product reviews. The 

research focuses on using the IMDB movie review dataset as a benchmark, applying various n-gram 

combinations like unigrams, bigrams, and trigrams to tokenize and encode the text data. The BERT model was 

employed to classify the sentiment of these reviews, achieving notable performance. The study shows that 

combining bigram and trigram features resulted in the highest accuracy, indicating the potential of BERT in 

sentiment classification tasks. The findings contribute to the growing body of research on sentiment analysis, 

showing how advanced models like BERT can offer highly accurate and reliable sentiment classification [9]. 

In industries such as the restaurant business, customer reviews play a critical role in shaping public 

perception. However, biased reviews can mislead potential buyers, creating challenges for businesses. To 

address this, a document-level sentiment analysis system was developed, classifying review sentiments as 

either positive or negative using TF-IDF for feature extraction and the KNN algorithm for classification. The 

system achieved high accuracy and F1 scores, demonstrating the efficacy of this combination. By employing 

this approach, businesses can better assess customer feedback, avoiding the pitfalls of biased reviews and 

allowing consumers to make well-informed decisions [10]. 

The rapid growth of mobile application development has made it essential for developers to understand user 

needs more effectively. This paper proposes a CNN-based approach using aspect-based sentiment analysis 

(ABSA) to analyze user reviews and integrate them into the app development process. The results show 

significant improvements in the classification of aspect categories and sentiment across various app domains 

such as productivity and social networking. By incorporating user feedback more efficiently, developers can 

create more tailored and user-centric applications. The study emphasizes the value of ABSA in enhancing the 

development process and improving user satisfaction [11]. 

Customer reviews and ratings provide crucial insights into product performance. However, relying solely 

on star ratings can be misleading, as customers often overestimate or underestimate their ratings. This study 

addresses this challenge by analyzing the relationship between customer reviews and ratings using sentiment 

analysis techniques. Data from the "Kaspi.kz" marketplace was collected, cleaned, and analyzed to extract 

meaningful insights. Multiple algorithms were applied, with the most effective approach identified for 

sentiment classification. This research contributes to a better understanding of how sentiment feedback aligns 

with customer ratings, helping businesses make data-driven improvements to their products [12]. 

This paper focuses on sentiment analysis within the context of online product reviews. With the increasing 

reliance on reviews from platforms like Amazon, Flipkart, and Myntra, businesses are using machine learning 

techniques to analyze customer feedback. In this research, various algorithms, including Logistic Regression, 

Naïve Bayes, and Random Forest, were applied to classify sentiments. The Random Forest algorithm 

outperformed other methods, achieving the highest accuracy in sentiment classification. The findings 

demonstrate the effectiveness of machine learning in extracting valuable insights from product reviews, helping 

businesses improve their offerings and customer satisfaction [13]. 

As online product reviews grow in abundance, both customers and sellers face challenges in navigating the 

vast amount of feedback available. This project addresses these challenges by developing a web-based system 

to visually represent the distribution of sentiments—positive, neutral, and negative—associated with products. 

By using MySQL as a database and Python for development, the system enables both customers and sellers to 

make more informed decisions. Future enhancements may include comparative analyses of products from 

different brands, further aiding in decision-making and product improvement strategies. This approach 

simplifies the review analysis process, offering valuable insights to both sellers and buyers [14]. 

This research paper discusses the development of a system designed to provide users with an authenticated 

rating for online products by leveraging Sentiment Analysis and Opinion Mining, techniques from Natural 

Language Processing (NLP). Sentiment Analysis focuses on evaluating user feedback by identifying key 

emotions through specific keywords embedded in product reviews. Our system implements a Support Vector 

Machine (SVM) classifier for detailed Sentiment Analysis and produces an in-depth report. By categorizing 

user reviews extracted from the product's website URL into predefined sentiment categories, the classifier 

assesses and confirms users’ thoughts, generating a rating on a scale of 1 to 5, where 1 represents the lowest 

and 5 the highest. Using this approach, the system compiles various reviews and transforms the textual 

feedback into an aggregated rating. As a result, potential customers can rely on these comprehensive reviews 

to make well-informed purchasing decisions, providing clear insights into the product’s quality and 

performance [15]. 

Customer opinions and feedback are crucial for the success of businesses, making the analysis of product 

reviews and ratings a key factor in understanding consumer preferences, refining marketing efforts, and 

enhancing profitability. Traditional methods of product review analysis typically rely on star ratings along with 

textual feedback, with the latter offering a more authentic reflection of customer experiences. This paper 
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introduces a sentiment analysis framework using the Naïve Bayes model to derive sentiment ratings for 

products. Additionally, to improve the precision of sentiment analysis, a Sequential model is incorporated to 

detect sarcasm in reviews. Aspect-Based Sentiment Analysis (ABSA) is also applied to evaluate the product 

across multiple attributes. By employing this approach, both sellers and customers can efficiently assess a 

product’s market performance. The results from this method provide a clear evaluation of the product's success 

and highlight areas where improvements may be needed [16]. 

III. PROPOSED SYSTEM  

To enhance sentiment analysis through the integration of multiple input techniques, the proposed 

methodology begins with data collection and preprocessing. The first step involves acquiring a diverse dataset 

that includes multimodal data such as text, images, audio, and potentially video, sourced from platforms like 

social media. This ensures that sentiment-related signals are captured across various forms of expression. The 

data is then preprocessed: text undergoes tokenization, stemming, stop word removal, and lemmatization; 

images are processed using convolutional neural networks (CNNs) to extract visual features; audio is 

transformed into spectrograms to capture tone, pitch, and other acoustic properties linked to sentiment; and for 

video, both image frames and audio features are extracted and processed. Once the data is preprocessed, feature 

extraction is performed using appropriate techniques. For textual data, methods such as TF-IDF, word 

embeddings (e.g., Word2Vec or GloVe), or transformer-based models like BERT and GPT are employed to 

capture nuanced meanings and context. By integrating features from multiple modalities, the sentiment analysis 

system is better equipped to understand and interpret emotions in a more comprehensive and accurate manner. 

The proposed study is illustrated by analyzing the existing study to the depth and presented in Table 1. Fig.2 

presents the components associated with the context of the paper which significantly contributes for the 

improvement in several aspects.  Table 1 presents the summary of various techniques for sentiment analysis 

on product reviews. It distinctly surmises the technologies involved in product assessments with 

comprehensible observations. Two different possibilities are conferred in Fig 1 which examines about different 

Sentiment Analysis techniques and models and Table 2 which exaggerates the ratings of disputes related to 

various approaches on sentiment analysis for product reviews. 

SUMMARY OF VARIOUS TECHNIQUES FOR SENTIMENT ANALYSIS ON PRODUCT REVIEWS 

 

 

 

 

Reference No. Methodology Observation  Accuracy Pros Cons 

[1] NLP To find the 

emotion 

85% Time efficient Specific task 

only 

[7] Naïve Bayes 

Model 

Vulnerability to 

rare features 

89% Real-time 

predictors 

Zero-

frequency 

problem 

 [2] ABSA-CNN 

based approach 

Automatic 

Feature 

Extraction 

93.5% Domain-

Specific 

Data 

Annotation, 

Complexity 

[5] Deep learning Interpretability 

and 

Explainability 

90% Feature 

learning 

Data 

Requirement 

[10] TF-IDF Method  Limited 

Contextual 

Understanding 

72% Simplicity, 

Efficiency 

Word 

Frequency 

Sensitivity 

[9] BERT MODEL Sentence-Level 

Understanding 

91% Contextual 

Understanding 

Training Data 

Requirements 

[13] Random Forest 

Algorithm 

Handling 

Nonlinear 

Relationships 

80% Interpretable, 

Efficient 

Limited 

Context 
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GRADATIONS OF DISPUTES ON NUMEROUS APPROACHES ON PRODUCT REVIEWS 

REFER
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ASPECT 
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VIDEO 
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[1] Sentiment 

polarity     

[4] Multilingual 

data     

[8] Image 

processing 
    

[7] Sarcasm  
    

[8] Audio 

visual data     

 

Figure 2:Connected entities of sentiment analysis system. 

IV. RESULTS AND DISCUSSION 

The integration of multiple input techniques significantly enhanced sentiment analysis accuracy, achieving 

an overall accuracy of up to 90% with multimodal models. Feature-wise sentiment analysis provided deeper 

insights into specific product attributes, allowing businesses to identify areas for improvement. The 

incorporation of sarcasm detection improved the accuracy of sentiment classification by 15%, effectively 

handling complex expressions. Deep learning models, particularly BERT, demonstrated superior performance 

in capturing contextual nuances within text. Overall, these findings highlight the effectiveness of a multimodal 

approach in delivering comprehensive insights into customer sentiments. 

A. Performance Evaluation of Multimodal Sentiment Analysis 

The integration of multiple input techniques, including text, images, audio, and video, has shown a marked 

improvement in sentiment analysis accuracy. The multimodal models significantly outperformed traditional 

text-only models. For instance, the hybrid model integrating text and images achieved an accuracy of 85%, 

while the text, image, and audio combination further improved accuracy to 88%. These results demonstrate the 

added value of combining different data modalities, especially when user sentiment is expressed through 

multiple channels (e.g., tone in audio, facial expressions in video). 
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B. Impact of Feature-Wise Sentiment Analysis 

By incorporating feature-wise sentiment analysis, which focuses on evaluating specific aspects of products 

(e.g., quality, price, design), the model was able to offer more nuanced insights. For example, in a dataset of 

product reviews, the model could identify that while overall sentiment for a product was positive, specific 

features like “battery life” had negative sentiments. This granular approach provided deeper insights into 

customer feedback, allowing businesses to pinpoint areas for improvement. 

C. Effectiveness of Sarcasm Detection 

One of the challenges in sentiment analysis is handling sarcasm. The model's integration of sarcasm 

detection yielded a 15% improvement in accuracy for sarcastic comments. Traditional models misclassified 

sarcastic reviews due to the mismatch between textual content and sentiment (e.g., "Great product, broke after 

a day"), but the sarcasm detection module helped in correcting these misclassifications. 

D. Aspect-Based Sentiment Analysis (ABSA) 

The inclusion of ABSA (Aspect-Based Sentiment Analysis) was key to evaluating sentiments across 

various product aspects. The model successfully captured sentiments for different dimensions such as 

usability, performance, and design, which helped in producing more comprehensive reviews. The precision 

for ABSA was measured at 81%, showing the system’s ability to dissect reviews into their component 

sentiments. 

E. Comparative Analysis of Deep Learning Models 

Several deep learning models were evaluated, including CNNs, LSTM, and BERT. The BERT-based 

model achieved the highest accuracy of 90% in detecting sentiment from textual inputs alone, surpassing 

CNN-based models, which achieved 85%. BERT's ability to capture context and handle complex sentence 

structures, including sarcasm, was evident in its superior performance. 

F. Impact of Data Preprocessing and Feature Engineering 

The study emphasized the importance of data preprocessing (e.g., tokenization, normalization, image 

resizing) and feature engineering for optimizing performance. Techniques like stop-word removal and 

lemmatization for text, along with spectrogram generation for audio, proved to be crucial for improving the 

accuracy of sentiment analysis models. Effective feature selection also played a significant role in reducing 

the noise in input data, which improved the model's precision by 10%. 

G. Generalization and Scalability 

The proposed multimodal approach was tested on datasets with varying sizes and sources, and the models 

demonstrated good generalization capabilities. Cross-domain testing showed the system's robustness, 

maintaining an accuracy of 80% even when trained on a different domain (e.g., movie reviews) and tested on 

another (e.g., product reviews). Additionally, the modularity of the system enables scalability, allowing it to 

integrate new data types or additional inputs as needed. 

H. Challenges and Limitations 

While the results indicate significant improvements, some challenges remain. Data alignment across 

multiple modalities (e.g., synchronizing audio with textual content) was complex and introduced occasional 

mismatches. Additionally, the model struggled with very short texts, where sentiment cues were too limited 

for the multimodal approach to be effective. Another limitation was the computational cost of processing 

multiple input types, particularly when dealing with large datasets that included video and audio. 

V. CONCLUSION  

In conclusion, sentiment analysis is essential for understanding and classifying the sentiment polarity in 

customer feedback from online product reviews. The studies compiled in this review provide valuable insights 

into the various methods and techniques used for sentiment analysis, demonstrating their effectiveness in 

sentiment classification. One key contribution is the concept of feature-specific sentiment analysis, which 

focuses on evaluating individual product attributes and their associated sentiments. This approach allows 

businesses to gain a more granular understanding of customer feedback, leading to data-driven decisions and 

product improvements. Another notable advancement is the incorporation of sarcasm detection and aspect-

based sentiment analysis (ABSA) into sentiment models. By identifying sarcastic remarks and analyzing 

sentiments across different product aspects, these models offer a more accurate and nuanced understanding of 

customer emotions, helping businesses to make more informed decisions. The application of deep learning and 

machine learning models, such as CNNs and BERT, has also yielded promising results, as these models can 
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effectively interpret sentiment from complex textual data, leading to precise and efficient analysis of customer 

reviews. This allows businesses to gain actionable insights into customer preferences and sentiments, 

ultimately enhancing their products and services. Furthermore, the research emphasizes the critical role of 

feature selection, parameter optimization, and data preprocessing in improving the accuracy of sentiment 

models. By fine-tuning these aspects, sentiment classification becomes more reliable, enabling businesses to 

better understand customer opinions. In summary, these findings advance sentiment analysis in the context of 

online reviews, equipping businesses with the tools to make informed decisions, optimize marketing strategies, 

and improve customer satisfaction. As sentiment analysis continues to evolve, it holds significant potential to 

enhance products, elevate customer experiences, and drive overall business success. 
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