
 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260272547 Volume 8, Issue 2, March-April 2026 1 

 

A Computer Vision-Based System for Exam 

Sheet Digitization and Performance Analysis 
 

Patan Sarithaj1, K. V V N S R Gowtham2, Ch. Naga Venkata Kumar3,  

K. Bhargava Ram Gopi Chand4, G. Sai Vardhan Kumar5 
 
1M. Tech, Asst. Professor, Department of Information Technology, Kallam Haranadhareddy Institute of 

Technology (Autonomous), Chowdavaram, Guntur, Andhra Pradesh, India 
2,3,4,5Kallam Haranadhareddy Institute of Technology, Chowdavaram, Guntur - 522019, Andhra Pradesh, 

India 

 

Abstract 

Manual processing and data entry of exam sheets are time-consuming and error-prone, particularly in 

institutions handling large student populations. This paper presents an automated Exam Sheet Digitization 

and Performance Analysis System (ESDPAS) that integrates computer vision and Optical Character 

Recognition (OCR) to extract and analyse information from scanned or digital exam sheets. The system 

employs YOLOv8 for precise region detection, OpenCV for image preprocessing, Tesseract OCR for text 

extraction, and Pandas for data handling and analytics. Extracted data including student names, roll 

numbers, branch, and marks is structured and stored in an Oracle SQL database. The system generates 

detailed performance reports and interactive data visualizations, providing valuable insights into academic 

trends and enabling educators to make data-driven decisions. The proposed system minimizes manual 

effort, improves evaluation accuracy, and offers high scalability suitable for large institutions. 
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1. Introduction 

Academic excellence demands fair, efficient, and transparent assessment systems. However, traditional 

result processing relies heavily on manual evaluation, which is inherently prone to human error, 

inconsistencies, and administrative delays. With increasing student enrolments in higher education 

institutions, the scalability limitations of manual grading have become increasingly apparent. 

Institutions are now adopting automated evaluation solutions that leverage artificial intelligence, deep 

learning, and computer vision to streamline the grading process. By employing Object Detection models 

such as YOLOv8 alongside OCR engines, critical exam data including student identifiers and marks can 

be accurately detected and extracted from scanned exam sheets without human intervention. 

This paper presents an end-to-end system for exam sheet digitization that preprocesses images using 

advanced OpenCV techniques, detects structured regions with YOLOv8, extracts textual data via 

Tesseract OCR, stores records in an Oracle SQL database, and generates comprehensive performance 

analytics dashboards. The proposed system directly addresses the challenges of speed, accuracy, and 

scalability that plague conventional evaluation methods. 
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2. Literature Survey 

Significant research efforts have been directed toward automating academic evaluation processes using 

image processing and machine learning techniques. 

 

Authors 

& Year 

Application Approach / 

Method 

Strengths Limitations Technology 

Lee & 

Kim, 

2018 

OMR System 

for MCQs 

Template-based 

detection with 

adaptive 

thresholding 

98% accuracy 

for standard 

OMR sheets; 

fast processing 

Limited to pre-

defined templates; 

fails with custom 

formats 

MATLAB, 

Image 

Processing 

Toolbox 

Zhang & 

Wang, 

2019 

Handwritten 

Exam 

Recognition 

CNN-LSTM for 

character 

recognition 

92% accuracy 

on handwritten 

answers 

Requires large 

training datasets; 

computationally 

expensive 

TensorFlow, 

CNN-LSTM 

Patel et 

al., 2021 

Document 

Image 

Processing for 

Assessment 

Multi-stage 

pipeline: 

preprocessing, 

segmentation, 

recognition 

15% accuracy 

improvement 

with skew 

correction 

Performance drops 

with 

wrinkled/damaged 

sheets 

Canny edge, 

Hough 

transform, 

scikit-image 

Singh et 

al., 2022 

AI-Powered 

Performance 

Analytics 

ML models for 

grade prediction 

and trend 

analysis 

89% precision 

identifying at-

risk students 

Requires historical 

data; privacy 

concerns 

Scikit-learn, 

Pandas, Dash 

 

The literature highlights a clear gap: while individual components such as OCR, object detection, and 

analytics exist, an integrated end-to-end pipeline combining YOLOv8-based region detection with 

automated performance reporting has not been widely explored for exam sheet digitization. The proposed 

system bridges this gap. 

 

3. Proposed System 

The proposed Exam Sheet Digitization and Performance Analysis System (ESDPAS) addresses 

limitations of existing single-component approaches by integrating a full pipeline from image acquisition 

to analytics reporting. The system preprocesses exam sheet images using advanced techniques and 

employs YOLOv8 for precise region detection, ensuring accurate extraction of all key data fields. 

3.1 System Architecture 

The system follows a modular pipeline architecture. Scanned exam sheets are first passed through an 

image preprocessing module using OpenCV. YOLOv8 then detects bounding regions for student 

information fields and mark entries. Tesseract OCR extracts text from the detected regions. Extracted data 

is mapped to an Oracle SQL database and processed with automated scoring algorithms. A Flask/Django-

based web application serves the analytics dashboard. 

http://www.ijfmr.com/
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3.2 Image Preprocessing Module 

Raw exam sheet images undergo a multi-stage preprocessing pipeline using OpenCV: grayscale 

conversion, Gaussian blur for noise reduction, adaptive thresholding for binarization, and perspective 

correction for skew/rotation alignment. This preprocessing ensures that the YOLOv8 detector receives 

clean, well-aligned input images, maximizing OCR accuracy in subsequent stages. 

3.3 YOLOv8-Based Region Detection 

YOLOv8 (You Only Look Once version 8) is deployed as the object detection backbone to identify and 

localize structured regions on exam sheets including student name fields, roll number boxes, subject 

columns, and mark entry cells. YOLOv8 provides real-time, high-accuracy detection with strong 

generalization across varying sheet formats. Detected bounding boxes are passed as cropped regions to 

the OCR engine. 

3.4 OCR Extraction Module 

Tesseract OCR processes the cropped regions extracted by YOLOv8 to convert image-based text into 

machine-readable strings. Custom post-processing rules handle common OCR correction tasks including 

numeric validation for mark fields and string normalization for student identifiers. Extracted data is 

structured into a Pandas DataFrame before database insertion. 

3.5 Database and Scoring Module 

Extracted data is stored in an Oracle SQL database (Version 21c). Automated scoring algorithms map 

extracted marks to the database schema and compute subject-wise and aggregate scores. The system 

validates data integrity during insertion and generates structured performance records for each student. 

3.6 Analytics and Visualization Module 

The analytics module generates comprehensive performance reports using Chart.js and D3.js 

visualizations embedded in the Flask/Django web interface. Reports include student rank lists, subject-

wise performance distributions, class average comparisons, and pass/fail analytics. The dashboard enables 

educators to identify learning gaps and performance trends with minimal manual effort. 

 

4. System Requirements 

Component Specification 

Programming Language Python 3.8 or higher 

Object Detection YOLOv8 (Ultralytics) 

Image Processing OpenCV 4.x 

OCR Engine Tesseract OCR 

Data Processing Pandas, NumPy 

Web Framework Flask / Django 

Frontend HTML5, CSS3, JavaScript, Chart.js / D3.js 

Database Oracle SQL Database (Version 21c or compatible) 

Operating System Windows 10/11 or Ubuntu 20.04+ 

Processor Intel Core i5 or higher 

http://www.ijfmr.com/
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RAM 8 GB minimum 

Storage 10 GB minimum 

Network 2 Mbps 

Table 1: Software and Hardware Requirements 

 

5. Results and Discussion 

The proposed ESDPAS system was evaluated on a dataset of scanned exam sheets from the Department 

of Information Technology, KHIT. System performance was assessed across three key dimensions: OCR 

extraction accuracy, processing time per sheet, and analytics correctness. 

 

Module Metric Result 

YOLOv8 Region Detection Detection Accuracy 96.8% 

Tesseract OCR Extraction Field Extraction Accuracy 94.3% 

Automated Scoring Score Computation Accuracy 99.1% 

End-to-End Pipeline Processing Time per Sheet < 3 seconds 

Analytics Dashboard Report Generation Time < 5 seconds 

Table 2: System Performance Metrics 

 

YOLOv8 achieved a detection accuracy of 96.8% across varying exam sheet formats and scanning 

conditions. The combination of OpenCV preprocessing and YOLOv8 significantly improved robustness 

against common degradations such as skew, noise, and uneven illumination. 

Tesseract OCR achieved a field extraction accuracy of 94.3% after post-processing. Numeric fields such 

as marks demonstrated higher accuracy than handwritten name fields. The automated scoring module 

achieved 99.1% computational accuracy, with errors limited to edge cases involving heavily damaged 

sheets. 

The end-to-end pipeline processed each exam sheet in under 3 seconds on the reference hardware, 

demonstrating viability for large-scale institutional deployment. The analytics dashboard generated full 

performance reports in under 5 seconds, providing near real-time insights for educators. 

 

Student ID Name Marks Extracted Computed Score Status 

228X1A1212 K.V.V.N.S.R. Gowtham 85, 78, 91, 88, 76 83.6 Pass 

228X1A1248 Ch. Naga Venkata Kumar 72, 65, 80, 74, 69 72.0 Pass 

238X5A1202 K. Bhargava Ram Gopi Chand 90, 88, 93, 87, 91 89.8 Pass 

228X1A1208 G. Sai Vardhan Kumar 55, 62, 70, 58, 64 61.8 Pass 

Table 3: Sample Exam Digitization Output 

 

http://www.ijfmr.com/
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6. System Architecture and Modules 

The ESDPAS system is structured into five interconnected functional modules that form the complete 

exam digitization and analytics pipeline. 

 

 
Figure 1: System Architecture Diagram 

 

6.1 Image Acquisition and Preprocessing Module 

This module accepts scanned exam sheet images or PDF uploads through the web interface. Images are 

converted to grayscale, denoised using Gaussian blur, binarized using adaptive thresholding, and 

deskewed using perspective transformation. These preprocessing steps ensure consistent image quality for 

downstream processing regardless of scanning conditions. 

6.2 YOLOv8 Detection and Segmentation Module 

The detection module loads a fine-tuned YOLOv8 model to identify and localize all relevant fields on the 

exam sheet. Bounding boxes for student information zones and mark entry cells are extracted as individual 

image crops. These crops are passed to the OCR module in sequence, ensuring systematic coverage of the 

entire exam sheet. 

6.3 OCR and Data Extraction Module 

Tesseract OCR processes each cropped region and outputs raw text strings. Post-processing logic validates 

and normalizes the extracted values: numeric ranges are enforced for mark fields, and string cleaning 

removes OCR artifacts from name and roll number fields. The cleaned data is assembled into a structured 

Pandas DataFrame for database insertion. 

6.4 Database and Scoring Module 

Structured records are inserted into the Oracle SQL database with transaction-level integrity validation.  

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260272547 Volume 8, Issue 2, March-April 2026 6 

 

The scoring module computes subject-wise marks, aggregate totals, percentages, and ranks. Pass/fail 

determination is applied based on configurable thresholds per subject. All computed results are persisted 

in the database for subsequent retrieval and reporting. 

6.5 Analytics and Reporting Module 

The analytics module queries the Oracle database and generates multi-dimensional performance reports. 

Chart.js and D3.js power interactive visualizations including class performance histograms, subject-wise 

box plots, top-performer leaderboards, and at-risk student alerts. Faculty can export reports as PDFs or 

spreadsheets for administrative use. 

 

7. Advantages of the Proposed System 

• High Accuracy and Reliability: YOLOv8 region detection combined with advanced OCR significantly 

reduces human errors in mark extraction and data entry, ensuring consistent and reliable evaluation 

outcomes. 

• Time Efficiency: The automated pipeline processes each exam sheet in under 3 seconds, dramatically 

reducing the time required for manual evaluation and result generation even for large student cohorts. 

• Scalability: The system handles thousands of exam sheets concurrently, making it suitable for 

universities and institutions with high student enrolment. 

• Reduced Manual Workload: Faculty and administrative staff are relieved from repetitive, error-prone 

data entry tasks, enabling them to focus on academic improvement initiatives. 

• Data-Driven Decision Making: Rich visualizations and performance analytics empower educators to 

identify learning gaps, monitor progress, and personalize interventions. 

 

8. Conclusion 

This paper presents an enhanced Exam Sheet Digitization and Performance Analysis System (ESDPAS) 

that integrates YOLOv8-based computer vision with Optical Character Recognition and automated 

analytics for accurate, scalable academic assessment. The proposed system successfully automates the 

complete grading pipeline from raw image input to performance reporting, directly addressing the 

limitations of manual evaluation in terms of accuracy, speed, and scalability. 

Experimental results demonstrate that the system achieves 96.8% region detection accuracy with 

YOLOv8, 94.3% OCR extraction accuracy with Tesseract, and 99.1% scoring accuracy, processing each 

exam sheet in under 3 seconds. The analytics dashboard provides comprehensive performance insights to 

educators with minimal latency. The system has been validated on data from the Department of 

Information Technology, KHIT, and demonstrates strong generalizability across varying exam sheet 

formats. 

Future work will explore integration of advanced handwriting recognition models for subjective answer 

evaluation, development of a dedicated mobile analytics application, and deployment of robust audit trail 

mechanisms to ensure the integrity and accountability of automated assessment outcomes. 
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