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ABSTRACT: Hate speech and offensive content pose significant challenges in today's digital landscape, especially
with the rapid expansion of social media platforms. Addressing this surge in harmful rhetoric requires dedicated
research efforts to identify and mitigate instances of hate speech effectively. In our project, we focus on developing a
robust model capable of discerning subtle linguistic nuances and contextual cues associated with hate speech and
offensive language. Our proposed approach revolves around leveraging advanced natural language processing (NLP)
techniques, particularly fine-tuning and preprocessing the Bidirectional Encoder Representations from Transformers
(BERT) model using a carefully curated dataset containing examples of hate speech and offensive content. Through
meticulous training and optimization, our BERT-based model learns to accurately recognize and classify linguistic
patterns characteristic of hateful expressions. The trained BERT model demonstrates impressive performance in
distinguishing between offensive and non-offensive content, thereby contributing to ongoing efforts to combat online
toxicity and foster healthier digital interactions. By harnessing state-of-the-art NLP technologies, our project plays a
crucial role in promoting a safer and more inclusive online environment.

KEYWORDS: Offensive content, label classification, BERT, NLP, LSTM , Speech recognisation.
I.INTRODUCTION

Detecting hate speech and offensive content traditionally relies on manual moderation, a process susceptible to human
fallibility and time limitations.

To address this, an automated method is proposed, leveraging machine learning techniques. The process entails
assembling a comprehensive dataset comprising diverse text samples labeled as either offensive or benign. These
samples undergo preprocessing steps to enhance their suitability for model training. Subsequently, a combination of
BERT (Bidirectional Encoder Representations from Transformers) and LSTM (Long Short-Term Memory) models is
employed for training through supervised learning.

This approach enables the model to learn patterns indicative of hate speech and offensive language. Once trained, the
model can swiftly and accurately analyze incoming content, aiding in the timely moderation of platforms without

excessive delays or oversight.

By automating the detection process, this method offers a more efficient and consistent means of managing offensive
content, contributing to safer online environments.
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II. RELATED WORK

Our A Comprehensive approach for Hate speech and offensive content classification mainly recognizes the text data
from input text and voice input and identifies whether the text data contains offensive content or not. Text recognition
stands as the bedrock of our strategy; wherein sophisticated natural language processing (NLP) methodologies are
harnessed to meticulously parse and comprehend textual content.

Preprocessing assumes a pivotal role in elevating the calibre of input data, especially crucial when engaging intricate
models like BERT and LSTM. Through the integration of these state-of-the-art technologies, we emphasize the
paramount importance of meticulous data preparation to not only enable precise classification but also to curtail the
dissemination of detrimental content across digital platforms, thereby fostering a safer online environment conducive to
positive discourse and engagement.

III. METHODOLOGY

Our methodology for hate speech and offensive content classification hinges on meticulous data curation and
advanced deep learning techniques. Commencing with dataset compilation and preprocessing, we gather a diverse array
of text samples annotated as either harmful or benign. The subsequent selection of BERT and LSTM models
underscores our commitment to leveraging cutting-edge technologies renowned for their prowess in natural language
understanding.

A.3.1 Text Classification:

The pivotal aspect of our methodology involves text classification, where BERT and LSTM models learn to
differentiate between offensive and non-offensive language. We acquire restaurant review datasets containing textual
samples labeled as O or 1 signifying their offensive nature. These datasets undergo preprocessing to enhance their
quality and uniformity, facilitating seamless input into the BERT and LSTM models. During training, the models
autonomously extract pertinent features from the input text, leveraging their deep learning architectures.\

Review Liked

0 Wow... Loved this place. 1
1 Eww 0
2 Crust is not good. 0
3 Not tasty and the texture was just nasty. 0
4 Stopped by during the late May bank holiday of.. 1
5 The selection on the menu was great and so wer... 1
6 MNow | am getting angry and | want my damn pho. 0
7 Honeslty it didn't taste THAT fresh.) 0
8 The potatoes were like rubber and you could te... 0
9 The fries were great too. 1
10 A great touch. 1
11 Service was very prompt. 1
12 Would not go back. 0
13 The cashier had no care what so ever on what ... 0
14 | tried the Cape Cod ravoli, chicken, with cra... 1

Fig 1: Text Classification
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B. 3.2Text Recognition and Voice Detection

1. Text Recognition
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BERT allows the model to learn the complex patterns and variations present in input text to accurately identify context

of the statement provided.

BERT allows the model to comprehend intricate linguistic patterns and nuances within text data, facilitating precise

identification of offensive content.

2. Voice Detection

Speech recognition technology allows the system to analyze spoken language, capturing subtle nuances and patterns to

accurately identify instances of hate speech and offensive content.

3.Model Training

When training a speech and text detection model, BERT model, provides a deep and powerful architecture for
learning complex patterns which can be fine-tuned for hate speech detection. For instance, researchers can fine-tune
pre-trained language models like BERT using TensorFlow's APIs to adapt them to the hate speech classification task.

Layer (type)

Output Shape

Param #

Connected to

text (InputlLayer)

[(None, )]

bert_preprocess_layer (BERTPre {'input_word_ids':

processLayer)

(None, 128),
*input_mask’:
e, 128),

(Non

“input_type_ids':

(None, 128)}

bert_encoder_layer (BERTEncode {'encoder outputs': @
[(None, 128, 768),

rLayer)

(None,

128,
5 128,
, 128,
, 128,
5 128,
, 128,
, 128,
5 128,
, 128,
, 128,
s 128,

'default’

768),

‘sequence_output’:
(None, 128, 768),
'pooled_output': (

{1

['text[e][e]"]

['bert_preprocess_layer[@][0]",
"bert_preprocess_layer[@][1]",
"bert_preprocess_layer[0][2]']

None, 768)}
bidirectional (Bidirectional) (None, 256) 918528 ['bert_encoder_layer[@][14]']
dropout (Dropout) (None, 256) 0 ['bidirectional[@][0]']
dense (Dense) (None, 1) 257 ['dropout[0][0]']
precision recall fl-score support
7] 0.87 9.88 0.88 68
1 9.89 9.87 .88 71
accuracy .88 9
macro avg 0.88 9.88 0.88 9
weighted avg 0.88 0.88 0.88 9

Fig: precision and accuracy of trained data
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pe=s
=

7% - accuracy: 0.6898 - precision: .69 - recall:

0.2614 - accurcy: 0,886 - precision: 0.9186 - recall,

D.1176 - accuracy: 0.9578 - precision; 0.9418 - recall

0,038 - accuracy: 0.9940 - precision; 0.9945 - recall,
curacy: 09643 - vl precision: 8.9778 - val_ recall: 0.9565
Epoch 5/5
ccuracy: 10080 - precision: 1,608 - recall:

Fig 2: Accuracy of classification model
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Fig 3: Graph for model predictability
IV. RESULTS
Our approach for Hate speech and offensive content classification mainly recognizes the text data from both input
text, voice input and audio file input and draw linguistic patterns which helps in classification of given input to check

whether the given input text data contains offensive content or not by using machine learning model BERT
transformers model.
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Sentiment Analysis
Live Audio Recording
TextInut Audio Input
Stat Repording
Btertert Upload audio fle:
Chonse Fie | No fie chosen Stp Reouring

s e

Fig 4: Final page for Input selection

Sentiment Analysis
Live Audio Recording
Text Input Audio Input
Start Recording
Enter text: Upload audio file:
he is very nice: | Choose File | Mo file chosen Stop Recaring

Analyze

Fig 5: Input page for Non offensive Text input

Sentiment Analysis Result

The Sentence is Not Offence

Fig 6: Output for Non offensive Text input
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Sentiment Analysis

Live Audio Recording

Tt Input Audio Input

Fig 7: Input page for offensive Text input

Sentiment Analysis Result

The Sentence s Offence

Fig 8: Output for offensive Text input

Sentiment Analysis

Live Audio Recording

Text Input Audio Input

Fig 9: Input page for Non offensive Audio input
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Sentiment Analysis Result

The Sentence s Not Offence

Fig 10: Output for Non offensive Audio input
V. CONCLUSION

In conclusion, our study on hate speech and offensive content classification using machine learning models like Bert,
especially for the text and voice input classification. Using advanced long short term memory models and curated
datasets, significant progress has been made in accurately identifying and classifying offensive content from given
input.

Applying natural language processing to hate and offensive content classification has tremendous potential to
revolutionize text classification and improve online environment. Through the utilization of advanced deep learning
techniques like the BERT model, we have achieved significant strides in hate speech classification. Our methodology
harnesses the power of BERT to efficiently analyse textual data, providing a reliable assessment of offensive language
presence.

Demonstrating robust performance across various contexts, our approach underscores the versatility and efficiency of
deep learning methods in addressing the complexities of hate speech detection. Moreover, we have prioritized both
accuracy and efficiency in our classification systems, employing state-of-the-art methodologies to ensure reliable
outcomes.

By leveraging cutting-edge technologies and rigorous validation processes, we have established a framework that not
only effectively identifies hate speech but also minimizes false positives and false negatives. This highlights the
potential of deep learning models like BERT in mitigating online toxicity and fostering safer digital environments.
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