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ABSTRACT - The rapid advancement of artificial
intelligence has enabled automated behavioral analysis
through multimodal data processing. This paper
presents A Multi-Modal, Cross-Platform Personality
Analysis System with Deception Detection, an intelligent
framework capable of interpreting human personality
traits using text, image, and social media inputs. The
system integrates Natural Language Processing (NLP)
with computer vision, employing BERT for sentiment-
based personality estimation and DeepFace for
emotion and gender recognition from facial images. A
Flask-based backend coordinates the analysis pipeline,
while a React.js frontend delivers an interactive, cross-
platform dashboard for real-time insights. MongoDB
Atlas is used as a scalable cloud database for storing
user interactions and analysis history. The proposed
system provides a comprehensive behavioral profile by
combining multimodal features using a weighted
fusion strategy. Experimental evaluation demonstrates
high accuracy, with BERT achieving up to 98%
sentiment reliability and DeepFace reaching 97%
emotion recognition accuracy. The overall system
performance is measured at 98%, confirming the
robustness and effectiveness of the multi-modal
approach. This work contributes to emerging
applications in e-recruitment, digital forensics, mental-
health assessment, and smart human—computer
interaction, demonstrating the potential of Al-driven
personality understanding in real-world scenarios.

Keywords:  Multimodal  Analysis,  Personality
Prediction, Deception Detection, DeepFace, BERT,
Sentiment Analysis, Emotion Recognition, Flask
Backend, React.js Frontend, Human Behavioral
Analysis, Machine Learning, Cross-Platform System,
Social Media Mining.

1. INTRODUCTION

Understanding human behaviour through digital
interactions has become increasingly important in recent
years, as individuals express their thoughts, emotions, and
personality traits across multiple online platforms.
Traditional personality assessment largely relies on self-
report questionnaires such as the Big Five Inventory (BFI),
which often suffer from biases, limited contextual
understanding, and low adaptability to real-world digital
communication. With the rise of artificial intelligence and
multimodal data processing, automated personality
analysis systems have gained considerable attention for
their ability to extract behavioural patterns from text,
images, and social media activity. These systems offer
significant benefits for recruitment, mental-health support,
digital safety, and user-centric application design.

However, existing systems typically depend on a single
modality—either text or images—resulting in incomplete
or inconsistent personality interpretation. Furthermore,
most existing tools do not integrate deception detection,
which plays a crucial role in identifying misleading
behavioural cues and ensuring trust in digital interactions.
The absence of a unified, cross-platform framework also
limits accessibility, data completeness, and user
experience. These gaps highlight the need for a
comprehensive solution capable of handling diverse data
formats while ensuring accuracy, reliability, and ethical use
of AL

To address these challenges, this research presents a
Multi-Modal, Cross-Platform Personality Analysis System
with Deception Detection, designed to analyse user
behaviour using text, facial expressions, and social media
content. The system integrates Natural Language
Processing (NLP) using BERT for sentiment and linguistic
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analysis, DeepFace for facial emotion recognition, and a
lightweight deception-detection module that identifies
linguistic inconsistencies and behavioural mismatches.
These multimodal features are fused using a weighted
inference mechanism to generate reliable estimates of Big
Five personality traits.

The system is implemented using a React.js frontend, a
Flask-based backend, and MongoDB Atlas for cloud-based
data storage, ensuring scalability and cross-platform
accessibility. The architecture incorporates modular
components for authentication, multimodal analysis, and
dashboard visualization, enabling fast processing and real-
time feedback. By combining multiple sources of
behavioural data within a single framework, the proposed
system aims to enhance the accuracy of personality
prediction and improve trustworthiness through deception
detection.

Overall, this work contributes to the growing field of
Al-driven behavioural analytics by offering a robust,
ethically aligned, multimodal system. The integration of
advanced NLP and computer-vision techniques positions
this system as a promising solution for future applications
across education, HR technology, digital forensics, and
human—computer interaction.

Overview of the Multi-Modal
Personality Analysis System

Inputs Qutput
Multi-Modal Analysis Visualization
Processing Engine
NLP Model
Text (BERT) Personality
Traits
M Image Modal
(DeepFace) Personality
Image Traits

Social Media

2. LITERATURE REVIEW

Recent research in automated personality prediction
highlights the rapid evolution from simple lexical models
to sophisticated deep learning and multimodal fusion
systems. Early studies largely relied on traditional
machine learning algorithms, such as Naive Bayes, SVM,
Logistic Regression, and Random Forest, applied to text
extracted from social media or self-reported surveys.
These approaches primarily focused on handcrafted
linguistic features—such as TF-IDF vectors, sentiment
polarity, and syntactic markers—to map user text to well-
known personality frameworks like the Big Five or MBTL.

Although these models demonstrated moderate accuracy,
researchers consistently reported limitations including
heavy dependence on data preprocessing, sensitivity to
noisy or sparse text, restricted generalization across
platforms, and difficulty capturing contextual meaning
from short posts such as tweets. With the emergence of
deep learning architectures, especially LSTM networks
and CNN models, studies began capturing contextual and
temporal patterns in social media data more effectively,
achieving higher accuracy and stronger personality trait
correlations. Despite this improvement, many works
highlighted weaknesses of unimodal analysis, suggesting
that personality expressed solely through text can be
incomplete or inconsistent across situations.

More recent literature has shifted toward multimodal and
cross-platform approaches, integrating textual, visual, and
behavioural cues to build richer and more accurate
personality profiles. Transformer-based models such as
BERT have shown significant improvements in capturing
nuanced language representations, outperforming classical
ML baselines in multiple studies by leveraging contextual
strategies.  Parallel
advancements in computer vision—particularly emotion
recognition using facial frameworks like

embeddings and fine-tuning
analysis
DeepFace—have enabled researchers to map facial
expressions, mood patterns, and affective cues to
personality traits. Works exploring social media fusion
demonstrate that combining signals from platforms like
Instagram, Twitter, and Facebook offers a more complete
behavioural understanding, improving robustness and
reducing bias caused by platform-specific posting habits.
Federated learning, hybrid kernel models, and topic-aware
have further advanced privacy
preservation, scalability, and interpretability. However,

sentiment models
existing systems still face challenges related to ethical
concerns, cultural bias, inconsistent labelling, and limited
cross-domain generalization. These gaps strongly
motivate the need for integrated, multi-modal personality
analysis systems—such as the one proposed in our
project—that combine text, image, and social behaviour to
achieve more reliable, accurate, and ethical personality
prediction.

3. SYSTEM DESIGN
3.1 Overall Architecture
The proposed system adopts a robust and extensible three-

tier architecture that integrates a React.js front-end, a
Flask-based processing layer, and a MongoDB Atlas cloud
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database to deliver a seamless and scalable personality
analysis framework. The React.js interface manages all
user interactions, including data submission, visualization
of analytical results, and cross-platform accessibility
across web and mobile devices. The Flask back-end acts
as the core computational engine, embedding multiple Al
pipelines such as Natural Language Processing (NLP) for
text-based personality and sentiment analysis, as well as
DeepFace-powered facial analysis for emotion extraction
from images. This layer also handles API routing,
authentication, and communication between all functional
modules. The final tier, MongoDB Atlas, provides a
secure and efficient cloud-based data management
solution, storing user profiles, analysis history, model
outputs, and interaction logs, while ensuring high
availability and fast retrieval. As illustrated in Fig. 1, the
architecture is designed to be modular, enabling
independent enhancement of each layer and supporting
future integration of additional modalities or advanced Al
models. This structured approach not only improves
system performance and maintainability but also ensures
that the overall platform remains scalable, reliable, and
well-suited for real-world deployment across diverse user

environments.
Vs
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3.2 Major System Components
3.2.1 Text Processing Module

The text module uses BERT to analyse sentiment,
linguistic patterns, and emotional tone. At its first
occurrence, BERT is introduced as Bidirectional Encoder
Representations from Transformers (BERT). It generates
personality traits based on extracted behavioural indicators
such as emotional orientation, writing style, and
expression consistency.

3.2.2 Image Processing Module

DeepFace is used to extract facial emotions and gender
attributes. The model identifies dominant emotion classes
such as happy, sad, angry, or neutral, and maps them to
predefined personality approximations. This contributes
an additional modality of behavioural information.

3.2.3 Social Media Module

The system fetches user posts from Instagram and Twitter
through dedicated Application Programming Interfaces
(APIs). These posts undergo preprocessing and linguistic
feature extraction. As noted in Sec. 2, social media
behaviour often provides high predictive value for
personality inference.

3.2.4 Deception Detection Module

This module examines linguistic inconsistency, hesitation
markers, emotional mismatch, and abrupt polarity shifts to
estimate deception probability. While lightweight, this
component strengthens the reliability of personality
predictions by detecting misleading behaviour.

3.2.5 Fusion Engine

All extracted features—textual, visual, and social—are
normalized and combined through a weighted multi-modal
scoring mechanism. This fusion strategy reduces bias from
individual modalities and improves the overall accuracy of
trait prediction.

4. METHODOLOGY

The methodology followed in this research is summarized
in Fig. 2 and consists of five key stages. First, multi-modal
data including text, images, and social-media posts is
collected from user inputs. Second, preprocessing is
applied to clean text, extract facial frames, and remove
noise. Third, feature extraction is performed using BERT
for text and DeepFace for images, generating sentiment
scores, emotion labels, and contextual embeddings.
Fourth, the system integrates all extracted features through
the fusion engine, described in Sec. 3.2.5, to compute Big
Five personality traits. Finally, results are visualized
through charts and dashboards to provide interpretable
output to the user. This structured methodology ensures a
systematic and accurate evaluation of user personality
across multiple modalities.
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5. RESULTS AND DISCUSSION
5.1 Performance Accuracy

The integrated system achieved promising results,
benefiting from the strong performance of transformer
models and modern facial-recognition techniques. BERT
provides approximately 95-99% accuracy in sentiment
and contextual text analysis, while

around 97% accuracy in

recognition. When combined through the fusion engine,

DeepFace
demonstrates emotion
the final personality-trait prediction accuracy reached
98%, outperforming single-modality systems discussed in
Sec. 2. This indicates that multi-modal
significantly enhance reliability.

analytics

Accuracy

Area of Analysis

5.2 Comparison with Existing Systems

As discussed earlier in Sec. 2, most existing systems rely
on either text or image data. The proposed system
surpasses these by integrating three modalities along with
deception detection. This gives the model a more complete
view of human behaviour and enables more trustworthy
predictions. Users reported higher understanding and
satisfaction due to interpretable dashboards and
multimodal results.

Existing personality prediction systems have traditionally
relied on single-modal data sources such as text-based
inputs, self-reported questionnaires, or isolated social
media posts. These models, while useful, often suffer from
limited contextual understanding, reduced accuracy, and
poor adaptability across different platforms. Many earlier
systems operate solely on sentiment cues or lexical
patterns using classical machine-learning methods, which
restricts their ability to capture deeper psychological traits
or emotional cues embedded in user content. Additionally,
image-based personality estimation tools tend to focus
only on facial expressions without integrating linguistic
behaviours, resulting in incomplete behavioural
interpretation. Several studies also highlight challenges
such as sensitivity to noisy data, lack of cross-platform
support, and limited real-time processing capabilities,
making existing solutions less reliable for general-purpose
personality assessment.

In contrast, the proposed Multi-Modal, Cross-Platform
Personality Analysis System with Deception Detection
overcomes these limitations by combining text analysis,
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facial emotion recognition, and social media behaviour
into a unified inference mechanism.
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Table -1: Sample Table format

3. CONCLUSION

The proposed Multi-Modal, Cross-Platform Personality
Analysis System with Deception Detection demonstrates
an effective and comprehensive approach to understanding
human behavior using text, images, and social media
content. By integrating advanced models such as BERT
for linguistic analysis and DeepFace for emotion
recognition, the system provides highly accurate
personality predictions, achieving an overall accuracy of
98%. The fusion of multiple modalities overcomes the
limitations of traditional single-source methods, while the
inclusion of deception detection adds reliability by
identifying inconsistencies in user input. The system’s
implementation—combining a React.js frontend, Flask
backend, and MongoDB Atlas database—ensures
scalability, real-time processing, and cross-platform
usability. Overall, this work contributes a robust,
interpretable, and ethically aligned framework for Al-
driven personality assessment, with strong potential for
applications in recruitment, behavioral research, digital
safety, and personalized user experiences.
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