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Detection and Analysis of Structural Elements in Multiple-Choice
Answer Sheets Using YOLO v11 — An Applied Study on Real-World

Data
Eng. Mohammad Ahmad Ali
Supervision: Dr. Alida Isber Dr. Suhel Hammoud
ABSTRACT

This study aims to develop an automated system for detecting and
analyzing structural elements in multiple-choice answer sheets using
computer vision techniques and the YOLO v11 model. The system focuses
on detecting four essential components within the exam sheet: vertical
markers, horizontal markers, the student ID box, and the exam test form
box. It also incorporates a dual-stage geometric correction mechanism
(Affine + Perspective) based on a set of 69 internal reference markers, with
the goal of rectifying the sheet and eliminating distortions caused by

suboptimal imaging conditions.

The model was trained on a real-world dataset from the University of
Homs, comprising approximately 9,400 exam sheets captured using
scanners and mobile phone cameras. The data labeling process utilized the
Label Studio tool, and the annotation process was expedited by leveraging
machine learning-assisted labeling (ML-Assisted Labeling). The results
showed that the mean Average Precision (mAP) at an Intersection over
Union threshold of 0.5 (IoU=0.5) reached 99.5%, while the mean Average
Precision across loU thresholds in the range [0.5:0.95] reached 93.64%.
These results demonstrate the system’s effectiveness in adapting to
variations in answer sheet designs and diverse imaging conditions.

Keywords: YOLO v11, answer sheets, skew correction, computer vision,
Label Studio
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