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Abstract

Handwritten academic answer scripts pose persistent challenges for optical character recognition
due to high variability in handwriting styles, inconsistent layouts, scan artifacts, and the frequent
presence of non-textual elements such as mathematical expressions, diagrams, and tables. Despite
recent advances in transformer-based OCR architectures and large-scale multimodal vision–language
models (VLMs), their reliability on full-length handwritten examination scripts remains insufficiently
studied.

This undergraduate research project investigates the performance of classical OCR engines
(Tesseract, EasyOCR), transformer-based models (TrOCR), and contemporary VLMs on a curated
dataset of real handwritten university answer sheets. A unified evaluation framework is developed
using Word Error Rate, Character Error Rate, ROUGE-L, BLEU, and embedding-based semantic
similarity measures to assess both transcription accuracy and contextual fidelity. Model performance
is analyzed across diverse content types, including continuous prose, mathematical notation, labeled
diagrams, and structured tabular layouts.

By systematically benchmarking these models under identical preprocessing and evaluation condi-
tions, the study identifies key limitations of existing OCR and multimodal approaches for handwritten
document understanding. The findings provide a reproducible foundation for downstream applica-
tions such as grader-assist systems and automated educational assessment, while highlighting the
need for controlled and auditable NLP pipelines in high-stakes academic contexts.

Project Status and Outcomes
This work is an ongoing undergraduate thesis scheduled for completion in June 2026. The project has
resulted in a curated dataset of handwritten examination scripts, a reproducible evaluation pipeline, and
comparative analysis of OCR and vision–language models. The outcomes are intended to inform future
work on automated academic assessment systems.
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