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This study presents an advanced sentiment analysis system designed to evaluate and 

interpret emotional tones expressed during incoming calls to a helpdesk. The system 

captures real-time conversations between helpdesk agents and customers, processes 

the audio into transcribed text, and applies natural language processing (NLP) 

techniques to assess the underlying sentiment. Each interaction is assigned a 

sentiment score within a standardized range of -1 (strongly negative) to +1 (strongly 

positive), with 0 indicating a neutral stance. Beyond simple sentiment detection, the 

system also gauges the intensity of emotional expressions, such as frustration, 

satisfaction, confusion, or urgency. To scale support operations, the system is 

integrated with a comprehensive visual analytics dashboard, enabling supervisors and 

quality assurance teams to monitor multiple helpdesk agents simultaneously. The 

dashboard displays real-time sentiment trends, emotional spikes, and historical 

summaries, helping teams to quickly identify critical incidents, recurring negative 

interactions, or patterns that require managerial attention. Furthermore, the system 

supports multi-language processing, enabling global helpdesk operations to uniformly 

assess customer satisfaction across different regions 

Keywords: Sentiment analysis, Sentiment Score, Dashboard, NLP, NLTK, Speech-to-

Text. 

 

1. INTRODUCTION: 

The services provided by the help desk agents play a key role in today’s customer-centric environment by 

addressing the queries of customers and maintaining customer satisfaction. Quality of interactions affects 

customer loyalty. It is important to analyze the customer’s emotions during the conversations to evaluate 

the helpdesk’s performance. Sentiment analysis has been a powerful tool to detect the emotional tone of the 

customer. By utilizing sentiment analysis, businesses can gain insights into client behavior, enabling them 

to identify dissatisfaction early and respond to them quickly and empathetically. These insights not only 

assist in resolving issues but also improve customer relationships and service quality. By analyzing the call 

conversations between helpdesk agents and customers, the system generates a range of scores from -

1(negative) to +1(positive), with 0 being neutral sentiment, along with transcriptions according to the 

sentiment detected. This project depicts the sentiment in the form of a visualization dashboard. 

 

2. LITERATURE SURVEY: 

Yanan Jia [1] analyzes real-world conversations using acoustic and linguistic features. It uses 

several models like Word2Vec, GloVe, and BERT with CNNs for predicting the sentiment that improves 

sentiment detection. The methodology involves data preprocessing, sentiment labeling, and feature 

extraction for real-time analysis. 
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Michael Steehouder[2] uses conversational analysis to analyze the telephone helpdesk 

interactions to understand how agents help the customers. It examines the problem-solving strategies and 

interaction to improve clarity and guidance. The study identifies effective behaviors like questioning 

techniques and empathy expressions to enhance helpdesk services. 

Imad Aattouri, Hicham Mouncif, and Mohamed Rida. [3]To improve the emotion of call bots 

and increase customer satisfaction, and efficiency. It finds out how sentiment analysis is integrated into call 

center services using NLP (Natural language processing) and ML (Machine learning) algorithms. Through 

text preprocessing and the application of machine learning models like SVMs or RNNs, the system 

classifies emotions to generate insightful information. This method explores the potential of automated 

customer service quality. 

C D. Kokane et al. [4] study a machine learning based system. It works like this: helpdesk calls 

are transcribed from audio to text, keywords are extracted using Word2Vec embeddings, and spam or 

unwanted calls are detected using sentiment analysis. It uses WordNet as a lexical resource for sense 

mapping and adapts in real-time to improve performance. 

 

3. METHODOLOGY: 

a. Data Collection 

Processing begins with the manual submission of .wav files. The speech recognition library captures the 

audio data, which helps in the audio to text conversion. In this stage, files are read, and features are 

captured to be processed later. The audio data goes through transcription. 

b. Automated Speech Recognition 

The Google Web Speech API is able to load the audio data and transform it into a text document. It requires 

only the files containing audio data that must be processed. With the help of a pre-trained model the 

spoken words are transcribed to text. The audio gets processed in the following steps. Initially, dialogue 

capture is performed, and then translation so the material can be read becomes accessible.  

c. Sentiment Analysis 

The sentiment analysis for the text is performed using VADER (Valence Aware Dictionary and Sentiment 

Reasoner) Algorithm. VADER resorts to assign a sentiment score and breaks it down as text sentiment 

values such as positive, negative, neutral, and a compound deviation from the average based on the pre-set 

boundaries. 

 

𝐶𝑜𝑚𝑝𝑜𝑢𝑛𝑑 =
𝑆𝑢𝑚𝑜𝑓 𝑠𝑒𝑛𝑡𝑖𝑚𝑒𝑛𝑡 𝑠𝑐𝑜 𝑠𝑐𝑜𝑟𝑒𝑠

√𝑠𝑢𝑚 𝑜𝑓 𝑠𝑒𝑛𝑡𝑖𝑚𝑒𝑛𝑡 𝑠𝑐𝑜𝑟𝑒𝑠2 + 15
 

               

d. Visualization Dashboard  

A web-based dashboard is built using Flask and Matplotlib to display the results of sentiment analysis. 

After uploading the audio file, the transcription of the identified sentiment is displayed. The dashboard 

visualizes the sentiment analysis results, highlighting the positive, negative, and neutral sentiment scores. 

The dashboard representation helps in understanding the sentiment trends briefly, which provides a user-

friendly, insightful analysis of incoming calls. 

 

4. ALGORITHM: 

VADER ALGORITHM: 

1. Preprocessing and Tokenization: 

a. Convert text to lowercase. 

b. Split the text into words and phrases. 

c. Handle punctuation, emojis, and capitalization to adjust sentiment. 

2. Score Calculation and Modification: 

a. Match words/phrases to the sentiment lexicon. 

b. Apply modifiers: Intensifiers/dampeners (e.g., "very") adjust strength, Negation words (e.g., "not") reverse 

sentiment. 
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3. Polarity Score and Classification: 

a. Calculate compound score: 

 

b. Classify based on compound score: 

Positive:  ≥ 0.05 

Neutral: Between -0.05 and 0.05 

Negative:  ≤ -0.05 

5. RESULTS: 

USER INTERFACE:  

 

 

 

 

 

 

 

 

 

 

Fig 1 : User Interface 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2 : Positive Sentiment  

 

1. After uploading an audio file named ‘121.wav’, the sentiment is identified as ‘Positive’, represented by 

smiling emoji, and transcribed text is displayed as “you might be the lucky person”. The chart displays 

the sentiment analysis result as: ‘Positive’ sentiment achieves the highest score which is ~1.35 with a green 

color. 

 



Journal of Information Systems Engineering and Management 
2025, 10(51s) 
e-ISSN: 2468-4376  

  

https://www.jisem-journal.com/ Research Article  
 

 1061  
 

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative 

Commons Attribution License which permits unrestricted use, distribution, and reproduction in any medium, provided 

the original work is properly cited. 

 

 
Fig 3 : Negative Sentiment 

 

2. After uploading an audio file named ‘243.wav’, the sentiment is identified as ‘Negative’, represented by 

angry emoji, and transcribed text is displayed as “you will now be in trouble”. The chart displays the 

sentiment analysis result as: ‘Negative’ sentiment achieves the highest score which is ~1.4 with red color. 

 
Fig 4 : Neutral Sentiment 

3. After uploading an audio file named ‘3.wav’, the sentiment is identified as ‘Neutral’, represented by 

neutral face emoji, and transcribed text is displayed as “I enjoy conversing with you”. The chart displays 

the sentiment analysis result: Neutral’ sentiment achieves the highest score which is ~1.0 with yellow color. 

This model classifies the sentiments of audio conversations with an accuracy of 90-95%. The model uses 

VADER for performing the classification of the sentiment and Google’s Speech-to-Text API for generating the 

transcription. 

 

6. CONCLUSION: 

This Paper shows the implementation of a system that performs sentiment analysis on the helpdesk’s 

incoming calls. The system reviews the sentiment for the emotional tone analysis. The construction of a 

visualization dashboard serves to assist teams in supporting customers, pinpointing challenges, and 

ensuring satisfaction. These capabilities help organizations to elevate the service standards, promote 

customer gratitude, and assist the support agents in an efficient manner. The analysis proves that 
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sentiment analysis can indeed serve as an enabler to transform helpdesk services by offering deep insights 

into customer emotions.   

 

7. FUTURE SCOPE: 

This work aims to broaden the capabilities of the helpdesk sentiment analysis system by integrating 

multilingual sentiment analysis as a key enhancement. The system will be equipped to recognize a range of 

emotional states, including frustration, anger, and confusion, offering a deeper understanding of the 

customer's emotional journey during interactions. Additionally, it will enable real-time sentiment tracking, 

allowing for the continuous monitoring of conversations to identify recurring patterns of negative sentiment. 

When dissatisfaction is detected, the system can proactively trigger alerts to agents, empowering them to 

take timely corrective actions. By incorporating multilingual capabilities, the system can accurately interpret 

and analyze sentiment across various languages, thereby extending its utility to a global customer base and 

ensuring meaningful engagement regardless of linguistic diversity. This holistic upgrade enhances both the 

responsiveness and inclusiveness of customer service operations. 
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