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Project Title: RNN-based Text Classification for Sentiment Analysis
Objective: 
To build and deploy a Recurrent Neural Network (RNN) model for classifying text data into predefined sentiment categories.
Problem Statement:
 The need exists for an automated system capable of classifying textual data into different sentiment categories (e.g., positive, negative, neutral). Manual classification is time-consuming and prone to human error. This project aims to address this by developing a robust and accurate text classification model using RNNs.
Proposed Solution: 
A recurrent neural network (RNN), specifically an RNN with an embedding layer, will be trained on a labeled text dataset to learn patterns and features indicative of different sentiment categories. The trained model will then be used to classify unseen text data. The application will be deployed using Streamlit for easy access and interaction.
Dataset Description: 
The dataset, "alldata_1_for_kaggle.csv", contains text data and corresponding labels representing different sentiment categories. The exact nature of these categories (e.g., positive, negative, neutral) is not explicitly defined in the provided code, but is inferred to be three categories based on num_classes = 3. The dataset is preprocessed to create numerical sequences for model input. Encoding is handled through a custom word-level tokenizer.
Methodology:
1. Data Preprocessing:
· Text is lowercased and tokenized using whitespace.
· A custom vocabulary is created by counting word frequencies.
· Each sentence is converted to a list of word indices based on this vocabulary.
· Sequences are padded to a fixed length (max_len = 100) to ensure uniformity.
2. Model Design:
· Embedding Layer: Converts word indices into dense vector representations (embedding dimension = 64).
· RNN Layer: A basic nn.RNN layer with hidden dimension = 128 and 1 layer.
· Fully Connected Layer: Maps RNN output to 3 sentiment classes.
· Softmax Activation: Produces probabilities for each sentiment category.
3. Training Details:
· Loss Function: nn.CrossEntropyLoss()
· Optimizer: torch.optim.Adam
· Epochs: 5
· Batch Size: 32
· Device: Automatically selects GPU if available
· Model Checkpoint: Saved as rnn_classification_model_weights.pth

Tools and Technologies:
· Python
· Streamlit
· Pandas
· PyTorch
· scikit-learn 
· Tokenizers library
Model Architecture:
The model consists of:
1. Embedding Layer: Maps word indices to dense word embeddings.
2. RNN Layer: Processes the sequential word embeddings.
3. Fully Connected Layer: Maps the RNN output to the number of sentiment classes.
4. Softmax Activation: Produces class probabilities.

The specific RNN type used (e.g., LSTM, GRU) is not specified in the code, and is assumed to be a basic RNN based on nn.RNN.
Application Deployment: 
The model is deployed using Streamlit, allowing users to select a text sample from the dataset and obtain a sentiment prediction.
App link: - https://huggingface.co/spaces/YAMITEK/Text_Classification_using_RNN
Future Scope:
· Incorporate more advanced RNN architectures (LSTM, GRU) for improved performance.
· Perform hyperparameter tuning to optimize model accuracy.
· Include detailed evaluation metrics (precision, recall, F1-score, confusion matrix).
· Explore different preprocessing techniques, such as stemming or lemmatization.
· Implement more sophisticated tokenization methods.
· Expand the dataset to improve model generalization.
· Develop a user interface for inputting custom text for classification rather than limiting to the dataset.
Conclusion: 
This project demonstrates the development and deployment of a basic RNN-based text classification model using Streamlit. The current implementation, however, lacks detailed training, evaluation, and analysis, which limits the ability to fully assess its performance and potential. Further development is needed to improve model accuracy and provide more comprehensive results.
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