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ABSTRACT

Emotion Recognition in Customer Support
using Al with Full Stack Web Development
focuses on analyzing customer emotions in
real time to improve service quality and
satisfaction. The system uses artificial
intelligence techniques such as deep
learning and natural language processing
to detect emotions from facial expressions,
voice tone, and chat text. By integrating
these models into a full stack web
application, customer support agents
receive instant emotional insights during
interactions. This helps organizations
respond empathetically and resolve issues
more effectively. The proposed solution
enhances customer experience, reduces
escalation rates, and supports data-driven
decision making. Real-time processing
ensures immediate feedback during live

chats or video calls. The system is scalable

and adaptable for various business
domains. Overall, the project bridges Al
intelligence with modern web technologies

to transform customer support operations.
INTRODUCTION

Customer support plays a crucial role in
building brand loyalty and customer
satisfaction. Traditional support systems
focus mainly on resolving technical issues
but often ignore the emotional state of
customers. Emotions such as anger,
frustration, or happiness significantly
influence  customer  behavior  and
perception. With advancements in artificial
intelligence, it is now possible to
automatically recognize human emotions
using data from text, speech, and facial
expressions. Emotion recognition enables
support teams to understand customer
feelings in real time. Full stack web
development allows seamless deployment

of such Al systems through user-friendly

interfaces. By combining Al emotion
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analysis with web platforms, organizations
can enhance communication quality. This
integration leads to faster resolutions and

more personalized customer interactions.

LITERATURE SURVEY

Several studies have explored emotion
recognition using machine learning and
deep learning techniques. Early research
focused on rule-based and traditional
classifiers such as SVM and KNN for
emotion detection. Later, convolutional
neural networks showed significant
improvement in facial emotion recognition
accuracy. Recurrent neural networks and
LSTM models were widely used for
speech-based emotion analysis. Recent
literature highlights the effectiveness of
transformer-based NLP models for text
emotion detection. Researchers also
emphasize multimodal emotion recognition
by combining text, audio, and visual inputs.
However, many studies are limited to
offline analysis and controlled datasets.
There is a research gap in real-time, web-
integrated emotion recognition systems.
This project addresses that gap by
implementing a real-time full stack

solution.

RELATED WORK
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Related work in emotion recognition
includes systems developed for healthcare,
education, and surveillance domains. Some
customer service platforms use sentiment
analysis to classify text as positive or
negative. However, sentiment analysis
alone does not capture complex emotional
states. Facial emotion recognition systems
using CNN models have been implemented
in monitoring and security applications.
Voice emotion detection has been used in
call center analytics but mostly as post-call
analysis. Few systems provide live emotion
feedback to support agents. Existing web-
based dashboards often lack real-time Al
inference. The proposed work builds upon
these studies by integrating multimodal
emotion recognition into a live customer
support web application. This combination
improves usability and practical adoption in
real-world environments.

EXISTING SYSTEM

The existing customer support systems
mainly rely on manual observation and
basic sentiment analysis tools. Support
agents infer customer emotions based on
tone and conversation history, which is
subjective and error-prone. Some systems
use keyword-based sentiment analysis that
provides limited emotional understanding.
These methods fail to detect subtle
emotions such as anxiety or confusion.

Most existing solutions perform emotion
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analysis after the interaction ends. This
delayed feedback does not help agents
during live conversations. Additionally,
many systems are not integrated with
modern web interfaces. Scalability and
adaptability are also major challenges.
Hence, existing systems are insufficient for
emotional

real-time intelligence  in

customer support.

PROPOSED SYSTEM

The proposed system introduces an Al-
driven emotion recognition framework
integrated with a full stack web application.
It analyzes customer emotions in real time
using facial expressions, speech signals,
and chat text. Deep learning models such as
CNN for images, LSTM for audio, and
transformer-based NLP models for text are
employed. The system processes live data
streams and generates emotion labels
instantly. A web dashboard displays
emotional insights to customer support
agents. Based on detected emotions, the
system can suggest suitable responses or
escalation actions. This approach improves
empathy and interaction quality. The
proposed system is scalable, efficient, and

suitable for real-world deployment.

SYSTEM ARCHITECTURE
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Emotion Recognition in Customer Support System Architecture
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Fig 1: Emotion Recognition in custmor

support system

The system architecture consists of client,
server, and Al processing layers. The client
layer includes a web interface for customers
and support agents. Customer data such as
video, audio, and text is captured in real
time through the browser. The server layer
manages API requests, authentication, and
data routing. The Al layer processes input
data using trained emotion recognition
models. Results are sent back to the server
and displayed on the agent dashboard. A
database stores interaction logs and
Real-time

emotion analytics.

communication is  handled  using
WebSockets. This architecture ensures low
latency, scalability, and secure data
handling.

METHODOLOGY

DESCRIPTION
The methodology begins with data

collection from facial images, speech
samples, and chat text. Preprocessing

techniques such as noise removal,
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normalization, and feature extraction are
applied. Separate deep learning models are
trained for each modality. Facial emotion
recognition uses CNN architectures trained
on labeled image datasets. Speech emotion
recognition uses LSTM models on audio
features like MFCCs. Text emotion
detection uses transformer-based NLP
models. The trained models are deployed
on the server using REST APIs. The full
stack web application integrates these APIs
for real-time inference. Continuous
monitoring and evaluation ensure reliable

performance.

RESULTS AND DISCUSSION

Emotion Recognition in Customer Support - Results
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Fig 2:Results of custmor emotion
recognition system
The system was tested using real-time
customer interaction scenarios. Facial
emotion  recognition achieved high
accuracy under controlled lighting
conditions. Speech emotion detection
effectively identified emotions such as
anger and calmness from voice tone. Text-
based emotion analysis performed well for

chat conversations. The combined
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multimodal approach improved overall
emotion detection accuracy. Real-time
dashboards displayed emotion trends
clearly to support agents. Agents were able
to adjust responses based on emotional
feedback. The system reduced customer
frustration and improved resolution times.
The results demonstrate the effectiveness of
integrating Al emotion recognition into

customer support workflows.
CONCLUSION

This project presents a comprehensive Al-
based emotion recognition system for
customer support using full stack web
development. By analyzing emotions in
real time, the system enhances customer-
agent interactions. The integration of facial,
speech, and text-based emotion analysis
provides a holistic understanding of
customer  feelings. The  web-based
architecture ensures accessibility and
scalability. Experimental results show
improved customer satisfaction and agent
performance. The proposed solution
addresses limitations of traditional support
systems. It demonstrates the practical
applicability of Al in real-world customer
service environments. Overall, the system

contributes to smarter and more empathetic

customer support solutions.
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FUTURE SCOPE

Future enhancements can include advanced
multimodal fusion techniques for better
accuracy. The system can be extended to
support more languages and cultural
emotion variations. Integration with CRM
systems can provide deeper customer
insights. Real-time emotion-based chatbot
assistance can be developed. Improved
privacy-preserving techniques can be
implemented for sensitive data. Edge Al
can be used to reduce server load and
latency. Continuous learning models can
adapt to changing customer behavior.
Emotion analytics can support strategic
business decisions. These improvements
will further strengthen intelligent customer

support systems.
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