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ABSTRACT 

 

This research addresses the growing need for efficient digitization of handwritten information within 

document-intensive domains, particularly in the mortgage industry, where documents often contain a 

combination of printed and handwritten content. The proposed system integrates advanced neural 

architectures, combining Convolutional Neural Networks (CNNs) for hierarchical feature extraction 

and Bidirectional Long Short-Term Memory (BiLSTM) networks for sequential modelling. A pre-

trained VGG16 model is employed through transfer learning to capture complex visual patterns in 

handwritten text, improving generalization across diverse handwriting styles. The model adopts a 

segmentation-free approach and utilizes the Connectionist Temporal Classification (CTC) loss 

function. 

To further enhance decoding accuracy, the study incorporates Word Beam Search (WBS), which 

leverages lexicon constraints to generate contextually meaningful predictions. In addition, a domain-

specific language model tailored to mortgage documentation is integrated to refine recognition outputs 

by incorporating contextual and semantic understanding of field-specific vocabulary. The framework 

is evaluated on multiple datasets, including domain-specific mortgage data, demonstrating superior 

performance compared to traditional and baseline deep learning models. Experimental results indicate 

notable improvements in recognition accuracy, along with substantial reductions in Word Error Rate 

(WER) and Character Error Rate (CER). The study also examines the influence of hyperparameters, 

optimization strategies, and regularization techniques on model performance. 

In conclusion, the proposed deep learning-based HTR framework presents a scalable and efficient 

solution for handwritten data extraction in domain-specific environments. 
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