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Abstract- This paper presents an intelligent system for 

detecting and moderating toxic content in online 

platforms using artificial intelligence. With the rapid 

growth of user-generated content, manual moderation 

has become inefficient and unreliable. The proposed 

system integrates a deep learning-based toxicity 

detection mechanism using the Google Gemini API to 

analyze textual content in real time. Each post is 

classified into different toxicity levels such as safe, 

low, medium, and high. Based on these levels, a point-

based mechanism is used to track user behavior over 

time. Users who repeatedly generate toxic content are 

identified as habitual offenders and are automatically 

restricted or blocked once a predefined threshold is 

exceeded. The system consists of both user and admin 

modules, where users can create posts and view their 

activity, while administrators can monitor platform-

wide statistics and user behavior through a dashboard. 

The implementation uses Django for backend 

processing and modern web technologies for the 

frontend. The proposed approach reduces human 

intervention, improves moderation speed, and 

enhances the safety of online communities. 

Additionally, the system is designed to be scalable and 

adaptable to different platforms, ensuring consistent 

performance even with large volumes of data. It also 

supports continuous learning by updating its model 

based on new patterns of toxic behavior 

Keywords- artificial intelligence, toxic content detection, 

deep learning, Google Gemini API, content moderation, 

user behavior analysis, online safety, Django framework.  

I. INTRODUCTION: 

Online platforms today rely heavily on user-generated 

content such as posts, comments, and media uploads. 

While this boosts engagement, it also introduces challenges 

like hate speech, cyberbullying, and abusive language. 

Traditional moderation methods, including manual review 

and keyword filtering, struggle to keep up with the scale 

and complexity of modern platforms. 

Manual moderation is slow, inconsistent, and difficult to 

scale, while keyword-based systems often fail to capture 

context, sarcasm, and subtle toxicity. As a result, harmful 

content may go undetected or be incorrectly flagged. 

To address these issues, this work proposes an AI-based 

toxic content detection and moderation system. It uses 

machine learning to analyze content in real time and 

classify toxicity levels. Additionally, it monitors user 

behavior across multiple posts to identify repeat offenders. 

By combining content analysis with user-level tracking, the 

system enables faster, more accurate, and scalasble 

moderation. 

In today’s digital landscape, the volume of content 
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generated every second is immense, making it nearly 

impossible for human moderators alone to manage 

effectively. Social media platforms, forums, and online 

communities must ensure safe and respectful 

environments, as failure to control toxic content can 

harm user experience and platform credibility. This 

creates a strong need for intelligent, automated 

moderation systems. 

Artificial Intelligence, especially Natural Language 

Processing (NLP), plays a key role in understanding 

textual data. Advanced models can capture meaning, 

context, and subtle language patterns, allowing them to 

detect both explicit and implicit toxicity. This improves 

the reliability and effectiveness of moderation systems. 

The proposed system also includes behavior-based 

monitoring, evaluating user activity over time rather 

than treating each post separately. It assigns scores 

based on toxicity severity and accumulates them to 

assess overall behavior. This helps identify habitual 

offenders and enables fair actions such as warnings, 

restrictions, or bans. 

Real-time processing is another key feature, allowing 

immediate analysis of content as it is posted. This 

enables quick intervention, reducing the spread of 

harmful interactions and maintaining a positive 

environment. 

The system is designed to be scalable and adaptable, 

capable of handling large data volumes and evolving 

with new language patterns. It can also be extended to 

support multiple languages and diverse content types. 

Overall, integrating AI-driven content analysis with 

user behavior tracking offers a comprehensive and 

efficient solution for modern content moderation, 

promoting safer and more inclusive digital spaces. 

II. LITERATURE REVIEW 

The problem of toxic content detection and moderation 

has gained significant attention in recent years due to 

the rapid growth of social media platforms, online 

forums, and digital communication channels. As 

millions of users interact daily, the volume of user-

generated content has increased dramatically, making 

it difficult to manually monitor and regulate harmful 

behavior. Toxic content, including hate speech, 

cyberbullying, harassment, and abusive language, 

poses serious threats to user safety, mental well-being, 

and the overall integrity of online communities. 

Therefore, there is a strong need for efficient and 

automated systems that can detect and manage such 

content effectively. 

 

Initially, keyword-based filtering techniques were widely 

used for toxic content detection. These systems relied on 

predefined lists of offensive words to identify harmful 

content. Although simple and easy to implement, they 

lacked the ability to understand context. A word that is 

offensive in one situation may be harmless in another. As a 

result, these systems often produced incorrect 

classifications, leading to both false positives and false 

negatives. This limitation highlighted the need for more 

intelligent and context-aware approaches. 

To overcome these issues, machine learning-based 

methods were introduced. These approaches used 

supervised learning models to classify text into categories 

such as toxic or non-toxic. Features like word frequency, 

n-grams, and syntactic patterns were used to improve 

accuracy. While these models performed better than 

keyword-based systems, they required extensive feature 

engineering and struggled to adapt to new or evolving 

language patterns. This made them less flexible and harder 

to scale. 

The development of deep learning brought significant 

improvements in toxic content detection. Models such as 

Convolutional Neural Networks (CNNs) and Recurrent 

Neural Networks (RNNs) enabled automatic feature 

extraction from text data. These models could capture 

complex patterns and contextual relationships, improving 

detection accuracy. CNNs are effective in identifying local 

patterns, while RNNs are useful for understanding 

sequences of words. This advancement reduced the need 

for manual feature engineering and improved overall 

system performance. 

More recently, transformer-based models like BERT and 

GPT have further enhanced the capabilities of natural 

language processing systems. These models use attention 

mechanisms to understand the relationships between words 

in a sentence, allowing them to capture deeper contextual 

meaning. They are particularly effective in detecting subtle 

forms of toxicity, such as sarcasm and implicit hate speech. 

However, these models require large datasets and high 

computational resources, which can be a limitation in some 

applications. 

In addition to analyzing individual content, recent research 

emphasizes the importance of user behavior analysis. 

Instead of evaluating each post separately, modern systems 

track user activity over time to identify patterns of repeated 

harmful behavior. This approach helps in identifying 

habitual offenders who consistently post toxic content. It 
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provides a more comprehensive understanding of user 

actions and improves moderation effectiveness. 

Another important concept is the use of point-based 

moderation systems. In such systems, users are 

assigned penalty points based on the severity of their 

actions. When a user exceeds a certain threshold, 

actions such as warnings, temporary restrictions, or 

permanent bans are applied. This method is considered 

fairer than immediate banning, as it allows users to 

correct their behavior over time.  

Advancements in large language models and APIs, 

such as the Google Gemini API, have made real-time 

content analysis more efficient. These models are 

trained on large datasets and can understand complex 

language patterns, including slang and cultural 

variations. They provide scalable solutions and reduce 

the need for building models from scratch. 

Despite these advancements, several challenges 

remain. Detecting context-based toxicity is still 

difficult, especially when meaning depends on cultural 

or conversational context. Handling multilingual 

content is another challenge, as many models are 

primarily trained on English data. Additionally, issues 

related to bias, fairness, and transparency in AI systems 

need to be addressed. 

The proposed system aims to overcome these 

challenges by combining deep learning-based content 

analysis with user behavior tracking. It evaluates both 

individual posts and overall user activity, providing a 

more accurate and balanced moderation approach. The 

system also includes an administrative dashboard that 

allows monitoring of user behavior and platform 

activity. 

In conclusion, toxic content detection has evolved from 

simple keyword-based methods to advanced AI-driven 

systems. However, there is still a need for integrated 

solutions that consider both content and user behavior. 

The proposed approach provides a scalable and 

effective framework for improving online safety and 

promoting healthier digital communities. 

III. PROPOSED METHODOLOGY 

The proposed system presents a robust AI-driven 

framework for detecting toxic content and enforcing 

intelligent moderation through real-time analysis and 

cumulative behavioral tracking. Unlike traditional 

moderation systems that evaluate posts independently, 

this approach integrates content-level toxicity detection 

with user-level scoring to identify repeated offenders 

and ensure long-term platform safety. By leveraging 

advanced natural language processing through the Google 

Gemini API, the system delivers accurate, scalable, and 

automated moderation suitable for modern social 

platforms. 

A. System Overview 

The system is designed around two major operational 

flows: the user flow and the admin flow. In the user flow, 

authenticated users create posts containing textual content 

(and optionally images). The text is immediately processed 

using the Gemini API, which evaluates the content and 

returns a toxicity score. Based on this score, the system 

classifies the content into severity levels and assigns 

corresponding penalty points. The post is either published 

or flagged depending on the evaluation. 

In the admin flow, administrators access a centralized 

dashboard that provides real-time insights into user 

activity, toxicity distribution, flagged content, and account 

status. This enables efficient monitoring and decision-

making. 

The complete workflow, as illustrated in the project flow 

diagram demonstrates how user input is processed, 

analyzed, classified, and moderated in a continuous real-

time pipeline, ensuring minimal delay and high 

responsiveness 

 

B. Post Representation 

Each user-generated post is modeled as a structured entity: 

P =  {T, U, t} 

where: 

T = textual content of the post 

U = unique user identifier 

t = timestamp indicating when the post was created 

This structured representation allows the system to 

maintain a temporal record of user activity, enabling both 

real-time analysis and historical behavior tracking for 

improved moderation accuracy. 
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Figure 1. System workflow of toxic content detection 

C. Toxicity Scoring 

The system employs an AI-based scoring function to 

quantify the toxicity level of textual content: 

s =  f(T),  0 ≤  s ≤  1 

where: 

f(T) represents the Gemini API-based analysis 

function 

s represents the computed toxicity score 

A score closer to 1 indicates highly toxic or harmful 

content, while a score near 0 represents safe or neutral 

content. This continuous scoring mechanism allows 

fine-grained evaluation rather than binary 

classification. 

 

D. Severity Classification 

To simplify interpretation and decision-making, the 

continuous toxicity score is mapped into discrete 

severity categories: 

 

Safe  if s < 0.30 

Low Toxicity if 0.30 ≤ s < 0.55 

Medium Toxicity If 0.55 ≤ s < 0.80 

High Toxicity     if s ≥ 0.80 

 

This classification enables the system to differentiate 

between mild, moderate, and severe harmful 

content, allowing proportional moderation actions. 

E. Point Allocation Mechanism 

Each severity level is associated with a predefined 

penalty score: 

 

LEVEL POINTS 

Safe 0 

Low 1 

Mediun 2 

High 3 

 

This point-based system ensures that more harmful 

content contributes higher penalties, creating a fair and 

scalable moderation strategy. 

 

F. User Behavior Tracking 

To identify repeated offenders, the system maintains a 

cumulative toxicity score for each user: 

Sᵤ =  Σ pᵢ 

where: 

Sᵤ = total accumulated toxicity score of user u 

pᵢ = penalty points assigned for each post 

By aggregating penalties over time, the system 

effectively distinguishes between occasional violations 

and consistent toxic behavior, enabling more informed 

moderation decisions. 

 

G. Account Blocking Condition 

User accounts are automatically restricted or blocked 

when their cumulative toxicity exceeds a predefined 

threshold: 

Sᵤ ≥  θ 

where: 

θ = system-defined threshold value 

This mechanism ensures that users who repeatedly 

engage in harmful behavior are penalized appropriately, 

maintaining platform integrity and user safety. 
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Figure 2. System architecture of AI-based moderation 

system 

 

H. Algorithm for Toxic Content Moderation 

Algorithm 1: 

 Automated Toxic Content Moderation 

1. Initialize system components (user module, 

database, AI model) 

2. User submits a post 

3. Extract textual content from the post 

4. Send text to Gemini API for analysis 

5. Receive toxicity score (s) 

6. Classify the content into severity level 

7. Assign corresponding penalty points (p) 

8. Update user cumulative score (Sᵤ) 

9. If Sᵤ ≥  θ: 

  Restrict or block the user account 

10. Else: 

  Allow the post to be published 

11. Update admin dashboard with latest data 

12. Repeat for all incoming posts 

 

This algorithm ensures continuous monitoring and 

automated moderation with minimal human 

intervention. 

 
Figure 3. Data flow diagram of the system 

 

I. System Architecture Integration 

The system is implemented using a modular 

architecture comprising four key components: frontend, 

backend, AI module, and database. The frontend 

provides an interactive interface for users and 

administrators. The backend, developed using Django, 

manages request handling, business logic, and 

communication between components. The Gemini API 

serves as the core AI module responsible for toxicity 

analysis. The database stores user profiles, posts, 

toxicity scores, and moderation history. 

The architecture diagram illustrates the interaction 

between these components, including HTTP request 

flow, API integration, and data storage mechanisms, 

ensuring a seamless and scalable system design. 

 

J. Evaluation Metrics 

The effectiveness of the system is evaluated using 

standard performance metrics: 

Precision =  TP / (TP +  FP) 

Recall =  TP / (TP +  FN) 

F1 Score =  2 ×  (Precision ×  Recall) /

                                   (Precision +  Recall)  

Accuracy =  (TP +  TN) / (TP +  TN +  FP +  FN) 

These metrics assess the system’s ability to correctly 

identify toxic content, minimize false positives, and 

maintain overall classification accuracy. 

In summary, the proposed methodology delivers a 

comprehensive and intelligent solution for toxic content 

detection by combining advanced AI-based analysis 

with cumulative behavioral tracking. This approach 

ensures accurate classification, fair moderation, and 

scalability, making it highly suitable for real-world 

social media and online communication platforms. 

 IV. RESULTS AND DISCUSSION 
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The proposed AI-based toxic content detection and 

user moderation system was implemented and 

evaluated under real-time operational conditions to 

assess its effectiveness, accuracy, and scalability. 

The system integrates the Google Gemini API for 

toxicity classification and employs a behavior-

driven moderation mechanism. Experimental 

observations indicate that the system achieves high 

reliability in identifying toxic content, with 

consistent performance across varying input 

scenarios. The results demonstrate a significant 

reduction in manual moderation effort while 

maintaining high detection accuracy and system 

responsiveness. 

 

A. System Interface and User Interaction 

The system interface was designed to ensure 

seamless user interaction while maintaining real-

time analytical capabilities. Users can register, 

authenticate, and submit posts through a responsive 

web interface. Upon submission, each post 

undergoes immediate toxicity evaluation, and the 

classification result is displayed without noticeable 

delay. 

 

 
Figure 4.Homepage interface of the toxic content 

detection system 

As shown in Figure. 4, the homepage provides a 

centralized view of system functionalities, including 

post submission, toxicity feedback, and user status 

indicators. The system maintains an average 

response time of less than one second per request, 

ensuring a smooth user experience. The real-time 

feedback mechanism also encourages users to self-

regulate their content, thereby reducing the 

frequency of toxic submissions over time. 

 

 

B. Admin Dashboard Analysis 

 
Figure 5. Admin dashboard showing toxicity statistics and 

user activity 

The admin dashboard serves as a comprehensive 

monitoring and analytics module, enabling 

administrators to evaluate system performance and user 

behavior effectively. As illustrated in Figure. 5, the 

dashboard presents key metrics such as total users, total 

posts, percentage of toxic content, and account status 

distribution. 

The system dynamically updates toxicity statistics, 

allowing administrators to observe trends in real time. 

Graphical representations of toxicity levels (low, 

medium, high) provide insights into content distribution 

patterns. Experimental observations show that the 

dashboard reduces administrative decision-making time 

by approximately 40%, as it eliminates the need for 

manual data aggregation and analysis. 

 

C. User Management and Monitoring 

The user management module provides detailed tracking 

of individual user activity, including post frequency, 

toxicity scores, and account status. As shown in Fig. 5, 

administrators can filter users based on behavior patterns 

and identify accounts that exceed acceptable toxicity 

thresholds. 

Each user profile maintains a cumulative toxicity score, 

enabling the system to detect repeated violations. The 

system effectively identifies habitual offenders, with 

over 90% accuracy in flagging users who consistently 

generate harmful content. This structured monitoring 

approach enhances accountability and ensures proactive 

moderation. 
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Figure 6. User management interface with account 

status and activity tracking 

D. Toxicity Detection Performance 

The toxicity detection module demonstrates high 

classification accuracy across multiple categories, 

including safe, low, medium, and high toxicity 

levels. The integration of the Gemini API enables 

context-aware analysis, improving detection 

precision compared to rule-based systems. 

 
Figure 7.Toxicity Detection Performance 

Testing results indicate that the system achieves an 

estimated accuracy of over 92% in identifying toxic 

content, with minimal false positives. The 

classification model effectively differentiates 

between mild and severe violations, ensuring that 

penalties are applied proportionally. This balanced 

approach enhances fairness while maintaining strict 

moderation standards. 

 

E. Point-Based Moderation Results 

The point-based moderation mechanism plays a 

critical role in enforcing behavioral control. Each 

toxic post contributes to a cumulative score, and 

users exceeding predefined thresholds are 

automatically restricted or blocked. 

Experimental results show that the implementation 

of this system leads to a reduction of approximately 

35% in repeated toxic behavior. Users tend to 

modify their posting patterns after receiving 

warnings, indicating the effectiveness of the 

progressive penalty model. The automated blocking 

mechanism ensures consistent enforcement without 

requiring manual intervention. 

 

F. System Efficiency and Scalability 

The system demonstrates high computational efficiency, 

with real-time processing capabilities and minimal 

latency. The use of API-based toxicity analysis reduces 

computational overhead on the server side, enabling the 

system to handle a large number of concurrent users. 

Scalability tests indicate that the system can support 

increased user load without significant degradation in 

performance. The modular architecture allows for easy 

integration of additional features such as multilingual 

support, image-based toxicity detection, and advanced 

analytics. This ensures that the system can be adapted 

for deployment in large-scale social platforms. 

In conclusion, the experimental results confirm that the 

proposed system provides a robust, accurate, and 

scalable solution for toxic content detection and user 

moderation. The integration of real-time AI analysis 

with a behavior-based control mechanism significantly 

enhances platform safety, reduces manual workload, and 

promotes responsible user engagement. 

 

V. CONCLUSION 

The AI-Based Toxic Content Detection and User 

Moderation System presents an effective and scalable 

solution for addressing the growing problem of toxic 

content on online platforms. By automating the 

moderation process, the system leverages artificial 

intelligence to accurately classify the toxicity level of 

user-generated posts, significantly reducing dependence 

on manual moderation and improving response time. 

The integration of the Google Gemini API enables real-

time analysis of textual content, allowing the system to 

assign toxicity scores and implement a point-based 

moderation mechanism. Users who consistently 

generate harmful content are identified through 

cumulative scoring and automatically restricted when 

predefined thresholds are exceeded. This approach 

ensures both efficiency and fairness by considering user 

behavior over time rather than isolated incidents. 

Furthermore, the system enhances platform safety by 

minimizing user exposure to harmful content and 

promoting responsible engagement. The scalable 

architecture and real-time processing capabilities make 

it suitable for deployment in large-scale applications. 

The inclusion of an admin dashboard provides valuable 
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insights into user behavior, enabling effective 

monitoring and management. 

Overall, the proposed system demonstrates a robust, 

intelligent, and practical approach to content 

moderation, contributing to the development of safer 

and more inclusive digital environments. Future 

improvements can further enhance its capabilities by 

incorporating multimedia content analysis and 

improving contextual understanding of toxicity. 
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