International Journal of Computer Applications (0975 — 8887)
Volume 187 — No.12, June 2025

Developing a Scalable Al Framework for Moderating
Social Media Content

Anusha Musunuri

Snap Inc

Palo Alto, USA

ABSTRACT

As social media platforms continue to grow in scale and
influence, they are increasingly used to spread not only positive
content but also harmful and inappropriate material. Traditional
content moderation methods, which rely heavily on manual
review, are often expensive, time-consuming, and lack the
scalability required to keep up with the volume of user-
generated content. This has prompted a shift toward automated,
Al-driven moderation systems. In this work, presented is a
technical overview of an Al-powered framework designed to
moderate user content on social platforms efficiently. The
process begins with collecting large volumes of data from
various social media sources, which is then stored in a
centralized database for further processing and analysis. The
next stage involves preprocessing this raw data to eliminate
irrelevant or noisy content, such as advertisements, bot-
generated text, and unrelated user comments. This cleaning
step ensures that only high-quality, relevant data is used to train
the machine learning models. Once prepared, the dataset is used
to train deep learning models capable of identifying patterns
and features associated with harmful or policy-violating
content. These models are trained to recognize multiple
categories of toxic content, including but not limited to hate
speech, spam, and explicit imagery. Importantly, the system
incorporates contextual and cultural sensitivity to reduce false
positives and improve classification accuracy across diverse
user bases. Following training, the models are integrated into a
post-level classification pipeline. When a new post is
submitted, it is evaluated by the system and assigned likelihood
scores across different content categories. If the score for any
harmful category surpasses a predefined threshold, the content
is flagged for further action, either for automated removal or
human review, depending on severity and confidence levels.
This framework not only enhances moderation efficiency but
also supports real-time response to violations, helping
platforms maintain safer and more respectful online
environments at scale.
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1. INTRODUCTION

Authors can follow some simple guidelines. In essence, we ask
you to make your paper look exactly like this document. The
easiest way to do this is simply to download the template, and
replace the content with your own material. A proposed Al-
based software system acts autonomously to detect and
moderate inappropriate social media content [1] using the
Design and Implementation. The authoring of the framework
keeps this in mind. The data collection module is the
uppermost component in the framework. Step, this data is pre-
processed, which means converting it into a representation
adjusted for Al to analyze [2]. Analysis of the content, the third

element, which uses natural language processing techniques,
computer vision, and other AI processes to process the
collected data. NLP is used to analyze text data first and then
computer vision to analyze visual data (images, videos). The
first module is Content Analysis, which detects inappropriate
content, including hate speech, nudity, violence, and spam [3].
Finally, in the decision-making module, a rule-based system,
along with machine learning algorithms, classify the content
as appropriate or inappropriate. A rule-based system employs a
predetermined set of rules to detect content that may potentially
breach [4] community guidelines or the platform's terms and
conditions. Once the content is categorized, the moderation
and filtering module kicks in. This module consists of the
decision-making module and the feedback module. It then
responds by taking appropriate action, which may include
flagging the content for review by a human or removing or
warning the user [5]. Central to this system is the user
feedback module. A user also can report inappropriate content
in this module. That content can be used to retrain the machine
learning algorithms to add more accuracy.

The last module is the reporting and tracking module that
provides on-the-fly and historical reports regarding the
activities of content moderation [6]. Thus allowing platform
owners to track the framework performance and necessary
upgrades. There are several Al tools and technologies used to
develop this framework, and the Al model comprises a few
skills, components, etc., which can be tuned and fine-tuned to
your business requirements. Close collaboration is required
with the owners of those platforms to understand their
particular needs and guidelines and adapt the framework
accordingly [7]. Designing and building an Al-based
framework for Social Media Content Moderation is a
challenging and necessary tool for identifying and removing
inappropriate content quickly. With further development of Al
tools, this model holds the potential to improve the moderation
of content on social media sites significantly. In this paper, we
present a SMART (Social Media Al Runtime Toolbox)
framework that may help us create a new, optimal architecture
for the online surveillance of toxic content and a suitable
monitoring of toxic impact relying on an Al-based analysis.In
this paper, we propose a SMART (Social Media AI Runtime
Toolbox) framework that could help us generate a new,
efficient design for the online monitoring of harmful content
and its appropriate detection of deleterious effects based on an
Al-based analysis. That said, there remain a number of
technical challenges to be solved before such a framework can
be designed and built effectively. Technical issues related to
Als include, among others, bias and model limitations.
Because Al models are trained on existing data sets, any bias in
the existing data set will cause the model to embody this bias
as well. For instance, say the training set is biased towards
content from a particular area or language. So, this Al model
is not going to catch content in other parts of the globe or
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different languages. This, in turn, could lead to unfair content
moderation and may also censor specific groups of people.
Proper selection and timely update of these datasets can go a
long way to remove bias from the AI model and increase its
credibility. A second technical challenge is the rapid evolution
of social media content. Social media is ever-changing, and
new content is being created every day. This poses difficulty
to the Al model because it may not have trained on the most
recent iterations of harmful or offensive language." Because of
this, social media content is constantly changing, and so the Al
model needs to be frequently updated and improved.
Moreover, the Al-powered content moderation tool must be
deployed while keeping the issues of scalability and efficiency
in check. That calls for solid groundwork as well as strong
figuring power, both of which are costly to execute and
maintain. In addition, there is also privacy issues related to
using Al-led frameworks to moderate social media content.
To do this, the Al model necessarily needs to be trained on user
data, but then, where does this leave the privacy and security
of'that data? It can be essential that correct policies are in place
so that data is never used when not required and that privacy
and data are only used in the absolute minimum needed to reach
the objectives. The question of transparency and explain
ability of Al decision-making is also fundamental.
Expandability will help users and content creators better
understand why their content was moderated while they have
the right to appeal any Al model made moderation decision.
This necessitates the framework to have a system in place to
interpret and justify the output given by the Al model. An Al-
Driven Framework for Quality Assurance of Social Media
Content | Proceedings of the International Conference on
Artificial Intelligence and Computer Vision The nature of this
advice is grounded in both careful consideration of the potential
impact of any framework introduced now as well as the
necessity for it to be continually improved to enhance its
effectiveness and fairness. The main contribution of the
research has the following:

1. This study's main contribution is that it serves as one step
toward building an Al-guided framework for social media
content moderation. This makes it a vital addition as it proves
effective in addressing the increasing online hate speech, cyber
bullying, and fake news making their way into this online
world, and the need for moderation of such content is the prime
purpose of this technological evolution.

2. The proposed Al-based framework enhances the efficiency
and accuracy of social media content moderation. With
millions of posts created on social media platforms each day,
human moderation can be both overwhelming and error-prone.

3. Using a ZK-proof protocol, the researchers have also
outlined a privacy-preserving method for content moderation,
considering the privacy rights of social media users.

2. RELATED WORK

Tomas Et al. [8] discuss content moderation accountability and
platform responsibility in monitoring and controlling content
shared on their network. This involves deleting harmful or
inappropriate content and ensuring everything and everyone on
it abides by community standards and laws. It goes a long way
in creating a safe and healthy online space. However, content
moderation of this kind can also transfer immense market
power to the platforms themselves, which get to decide what is
seen and reshaped in the first place. Helbergeret al. [9] covered
The European Al Act, a piece of legislation that the European
Parliament is discussing in regards to regulating the
development and use of Al in Europe. It covers rules on high-

International Journal of Computer Applications (0975 — 8887)
Volume 187 — No.12, June 2025

risk Al applications and a ban on Al systems that can
manipulate human behavior. It still sounds less like — but this
is crucial to investigating. Further, it highlights the necessity of
upholding transparency and accountability , which are vital for
obtaining fair and impartial journalism. Stoycheff et al., as
described by[10], cookies are tiny files that keep track of a
user's authentication information, browsing history and website
preferences. These cookies help make the user experience
more efficient and tailored. But as the internet has grown and
with its surveillance and content moderation issues, cookies
are also an essential factor in user privacy. And that is how they
track you — a cookie can make you an online star or a pariah,
something that governments and private companies can use to
censor and track content. This can influence the so-called
"chilling" effects: users must feel restricted before sharing their
thoughts because they have a fear of being monitored and
censored. Kiritchenko, S., et al. This survey has already been
discussed in [11], and it explores the prevalence of abusive
language on the Internet and also the impact of this
phenomenon on ethical and human rights considerations.
Emphasis is placed instead on how such language targets and
harms individuals, especially women, people of color and
those from other marginalized communities. It examines
current measures taken to counteract this issue, such as policies
and laws, and how effective these measures are in safeguarding
the rights and, where necessary, the safety of those affected.
Stockman et al. [12] describe how Tech companies shape
public discourse, the production of knowledge, and the way we
interact through social media, among other things. As these
platforms grow more ubiquitous in our daily lives, questions
have emerged about how they affect public interest (in capital
P, capital I) and democracy. The state here plays a vital role in
helping govern these platforms through regulations and
policies aimed at protecting users' rights and interests,
promoting competition and ensuring accountability and
transparency. Ittefag, M., et al. It is well-discussed that
propaganda and misinformation circulating on social media
have become the main hindrance to polio eradication efforts in
Pakistan [13]. Misinformation and falsehoods surrounding the
polio vaccine have reduced vaccine acceptance and coverage
in some populations. This is causing more polio cases in those
countries and impeding efforts to eradicate the disease. This
fight against polio has turned around due mainly to an
awareness of the fact and targeted social media campaigns that
combat misinformation and tout the safety and effectiveness of
the vaccine. Grimme C. et al. [14] have written regarding the
new automation for social bots, detailing the recent evolution
in Al/automation technology that has resulted in the
transformation of social bots from easy-to-detect to intelligent
communicators[15]. Thanks to Al, these bots can now have
much more natural, conversational interactions, adapting to
context and being more human-like in responding to user
inputs.

3. PROPOSED MODEL

This model is proposed for the design and implementation of
an Al-driven framework that potentially positively related
activities for social media content moderation are performed
using artificial intelligence (AI) techniques and tools to
automate and improve the content moderation process on social
media platforms. Data collection, data analysis, and decision-
making are the primary aspects of this framework. The
framework will collectively collect a large amount of social
media text, images, and video data in one step of collecting data
from multiple sources like users, posts, comments, profiles.

yk,p = k.p +Zk,p’
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It extracts text and visual information from the images and
interprets the post based on context and intent. Step three in
the framework is decision-making, where a combination of A.I.
models, user preferences and platform policies are used to
recommend the proper action for each piece of content. It
could be in the form of deleting, flagging or warning the
content. It will help refine the framework’s biases and results
through Al training that is adjusted by user feedback and new
data, thereby progressing the accuracy and efficiency of the
artificial intelligence models. It will aid in reducing bias and
optimizing the moderation process over time. It will also
feature a way for moderators to manually review flagged
content and make human decisions in borderline cases through
the user interface. This interface will help you see real-time
insights and analytics, which means you will be able to identify
the trends and the type of content that is shared on the platform
more effectively.

3.1 CONSTRUCTION

This method involves selecting smaller subsets of data for
manual annotation.It then uses this annotated data to feed it into
the ML model. By gradually tuning and testing the model, this
method enhances performance across the board and lessens the
dependency on manual labeling of large datasets.
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Identify Patterns and Correlations in Data to Determine
Behavior Determination This can be done on different kinds
of data, i.e., customer behavior or fraud etc. PII is typically
sensitive information that can include names, addresses and
social security numbers. The data is further encrypted and
secure through the use of ID salts such that, without the salts,
it is nearly impossible for unauthorized users to access or
decode PII. FIG 1: Shows the Construction Model.
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Fig 1: Construction Model

Databases, spreadsheets, social media platforms, customer
transactions, etc. Make use of multiple data sources: It is
possible to get a much better analysis of your information if you
have access to different sources of data. It also requires a lot of
data to train the system to learn and refine the model to identify
trends and make predictions. System training plays a critical
role in developing efficient and reliable data analysis and
projection models.

3.2 OPERATING PRINCIPLE

There are four major components: environment, sensors,
actuators and the rule-based system.
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It acts on the current state of the environment (detected by
sensors) and the desired goal (achieved through actuators).
Rule-Based System: When the agent or an algorithm is in a
particular state of the environment, the rule-based system uses
this information to take an action. These rules are pre-
established and work with human programmers or any machine
learning algorithm. This is a pretty effective type of agent in
austere, deterministic environments that are well-modeled by
the rules governing them. Fig 2: Shows the Operating Principle
Model.
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Fig 2: Operating Principle Model

However, such an agent is minimal, as the agent can only do
something for which a rule exists and cannot respond
appropriately in new situations. This is where you learn. As
input, it can use learning algorithms that will help the agent
modify or create new rules according to the environment
through experience and feedback. Learning model-based
agents go one step further by modeling the environment
according to their previous experience and then leveraging the
model to predict future states. This allows the agent to plan and
predict the outcomes of its actions, resulting in more effective
decision-making. Text analytics and text mining — or, more
generally, natural language processing — employs similar
techniques to process and derive meaning from large volumes
of unstructured text data. This process usually involves several
steps, such as using machine learning algorithms to extract
useful features from the text, sentiment analysis to determine
emotions and opinions, and topic modeling to discover
underlying themes and topics. It can also aid in decision-
making through data analytics and improve customer
experience , leading to a competitive advantage.

4. RESULTS AND DISCUSSION

Natural Language Processing (NLP): NLP is a crucial
component of the Al ecosystem for moderating content on
social media platforms.Fig 3: The computation of Natural
Language processing.
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Fig 3: Computation of Natural Language Processing

It has multiple subtasks, such as language detection, text
extraction, slang, dictionary, hash tags, emesis, and colloquial
language. The NLP Model must be able to understand the
meaning behind the input text and detect inappropriate or
offensive content.

Image and Video Recognition: In addition to transcripts, social
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media platforms also host a significant amount of pictures and
videos. Fig 4: Shows the computation of Image and Video
Recognition.
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Fig 4: Computation of Image and Video Recognition

Hence, the framework has to comprise sophisticated image and
video recognition algorithms capable of identifying and
flagging inappropriate content such as violence, nudity, or hate
speech. This justifies the need for the algorithm to be trained
on a diverse dataset to be accurate in all types of inappropriate
content detection.The nature of social media content is real-
time, and the quantity is virtually impossible to manage with
human moderation. Fig 5: Shows the computation of Real-
Time Processing.
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Fig 5: Computation of Real-Time Processing

The Al content moderation framework must have the capability
to react quickly and monitor the content in real-time, as well
as take swift action against harassment and abusive behavior in
its wake. Distributed cloud computing or edge computing
technologies are utilized to enhance the performance and
efficiency of this system.

User profiling and behavior analysis: The framework is
expected to profile users and analyze their behavior to flag
potential patterns of posting inappropriate content.
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Fig 6: Shows the computation of User Profiling and
Behavior Analysis.

One approach is to use techniques like sentiment analysis, user
clustering, and topic modeling on content. The goal is to
identify patterns in user behavior and eliminate any content
they post that may be considered offensive or harmful.

5. CONCLUSION

The proposed framework demonstrates how our approach can
streamline the moderation of user-generated content on social
networking sites by effectively utilizing Al technologies. By
employing Al for content moderation, companies can adopt a
more objective and scalable method compared to the
limitations of traditional human moderation approaches. The
framework consists of three main components: data collection
and annotation, model training, and deployment. By leveraging
advanced algorithms and machine learning techniques, the
framework aims to accurately classify and identify various
types of inappropriate content, such as hate speech, spam, and
fake news. This system can adapt as online content evolves and
can be continuously retrained and improved.In addition to this,
the implementation of this framework also facilitates fairness
in content moderation. The Al-powered framework can
eliminate biased decision-making and discriminatory practices
through unbiased algorithms and diverse datasets. The
framework makes it possible to process vast amounts of content
in real-time and can potentially improve the ability to
moderate massive platforms that have millions of users.
Nonetheless, this framework will be subject to some challenges
and ethical issues that must be adequately regarded in its
design and application. Of course, you have to consider the
quality and nature of the data used to train the Al models, as
well as the risk of Al internalizing human biases and all of the
ethical issues around it, which would be a whole other article.
Furthermore, the Al's decision-making process must be both
transparent and accountable.
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