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Extracting Answer Bubbles from Multiple-Choice Answer Sheets
Using SegFormer and Image Analysis Techniques

Eng. Mohammed Ahmad Ali
Supervision: Dr. Alida Isber Dr. Suhel Hammoud

ABSTRACT

This study aims to develop an efficient and accurate system for
extracting answer bubbles from multiple-choice answer sheets using
semantic segmentation techniques. especially, the deep learning model
SegFormer-B0. The model was trained on images with a fixed size
(1024x1024 pixels) utilizing the AdamW optimizer and the
CrossEntropyLoss function. The results demonstrated outstanding
performance, with accuracy reaching 0.9977, recall 0.9961, precision
0.9970, F1 score 0.9965, and intersection over union (loU) 0.9931,
indicating the model’s high capability in accurately delineating the
boundaries of the answer box.

The study also employed an adaptive algorithm to detect question row
boundaries, utilizing horizontal projection and red channel analysis (Red
Channel Projection) to accurately segment and separate the rows. A
fallback mechanism was implemented to ensure the robustness of the
segmentation process in cases where clear boundary indicators were
absent. In the final stage, the DBSCAN clustering algorithm was used to
accurately detect and locate the answer bubbles, further enhancing the
reliability of the results and ensuring the system's suitability for practical
use in automated grading applications within educational environments.

Keywords: Optical Mark Recognition (OMR), Transformers, SegFormer,
Semantic Segmentation, Projection Techniques, Answer Bubbles,
Automated Grading.
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