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ABSTRACT 
This research paper is about the creation of a program for attendance marking using face recognition, which takes the concepts 

of the Haar Cascade algorithm created by Viola and Jones and the LBPH classifier developed by Timo Ahonen et al. Each 

student’s data was collected by a program interface that also took photos of each student for face detection and recognition to 

take place. The success of the program was it was able to detect each student correctly with an accuracy of 91%. This program 

has been successfully implemented in the last 12 months. 
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Introduction 

In the modern world, computer technology has become deeply intertwined with daily life, transforming how individuals interact 

with systems and automating numerous processes. One such innovation is face recognition technology, which has emerged as a 

crucial tool for identifying individuals based on facial features. This technology holds vast potential for applications in security, 

attendance systems, and beyond, due to its non-intrusive and efficient nature. 

The traditional methods of attendance management, such as manual entry, RFID cards, and fingerprint systems, often suffer from 

various issues like human error, susceptibility to manipulation, and inefficiency. Face recognition-based systems offer a more 

reliable solution by leveraging the distinct and immutable characteristics of the human face, thus enhancing accuracy and reducing 

fraudulent practices. 

The field of face recognition has evolved significantly over the years, with pioneering contributions from researchers who sought 

to address challenges such as image blur, posture variations, and occlusion in video-based face recognition (VFR). These challenges 

are particularly prevalent in surveillance video, where faces often appear distorted or obscured, complicating the task of reliable 

recognition. 

The Haar Cascade algorithm, introduced by Viola and Jones, revolutionized real-time object detection by utilizing Haar-like 

features. These features are computed as differences in pixel intensities between rectangular regions and are highly effective in 

detecting edges, lines, and other critical patterns in images. The algorithm employs a cascaded classifier approach, allowing it to 

rapidly discard non-facial regions and focus computational resources on promising areas, thereby enhancing detection speed and 

accuracy. (Viola & Jones, 2001). Meanwhile, the Local Binary Patterns Histogram (LBPH) classifier, based on the Local Binary 

Pattern (LBP) method introduced by Ojala et al. (1996), was designed to analyze texture in images through pixel comparisons in a 

local neighborhood. The LBP operator compares the intensity of a central pixel with its surrounding pixels, encoding the relationship 

into a binary pattern, which is then converted into a decimal value, called the LBP code (Ojala et al., 1996, p. 53). 

The LBPH method, later applied to face recognition by (Pietikäinen et al), works by dividing the face image into multiple regions. 

For each region, LBP codes are computed, and a histogram is created that reflects the distribution of local patterns. These histograms 

are concatenated to form a feature vector representing the face. This approach provides robustness to variations in lighting and facial 

expressions, making it suitable for face recognition in dynamic environments. (Pietikäinen et al., 2004, 470) 

This research aims to leverage the strengths of the Haar Cascade algorithm and LBPH classifier to develop a face recognition-based 

attendance system capable of handling real-time video processing. By integrating these technologies, the system seeks to improve 

the accuracy and efficiency of attendance tracking, providing a scalable solution for various applications. 

The integration of the Haar Cascade algorithm and LBPH classifier addresses key challenges in video-based face recognition, 

offering a powerful combination that enhances the reliability of face detection and recognition. This research not only contributes 

to the advancement of face recognition technology but also demonstrates its practical utility in streamlining attendance processes 

and improving organizational efficiency. 
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By exploring the potential of these innovative algorithms, the study lays the groundwork for future developments in biometric 

systems, positioning face recognition technology as a critical component of modern digital infrastructure. 

 

Haar Cascade Algorithm for Object Detection 

The Haar Cascade algorithm, introduced by Viola and Jones in 2001, is widely used for real-time object detection, particularly face 

detection. It operates through three main stages: feature extraction using Haar-like features, efficient computation using an integral 

image, and object detection via a cascade of classifiers. 

 

1. Haar-like Feature Extraction 

Haar-like features are rectangular patterns that capture intensity differences between regions of an image. These features are used 

to detect edges, lines, and patterns. Unlike pixel-based methods, Haar-like features use adjacent rectangular regions to capture the 

contrast between light and dark areas. While the original paper does not provide a formula, it describes the features as a combination 

of simple rectangular structures (e.g., edge and line features) applied to different areas of the image (Viola & Jones, 2001) 

 

 2. Integral Image for Fast Calculation 

Rectangle features can be computed very rapidly using an intermediate representation of the image which we call the integral 

image.2 The integral image at location x, y contains the sum of the pixels above and to the left of x, y, inclusive 

 
 

where ii(x, y) is the integral image and i(x, y) is the original image. Using the following pair of recurrences:  

 
 

(where s(x, y) is the cumulative row sum, s(x, -1) = 0, and ii(-1, y) = 0) the integral image can be computed in one pass over the 

original image. (Viola & Jones, 2001). This enables real-time performance. 

 

3. Adaboost and Cascade of Classifiers 

Adaboost selects the most important Haar features, combining them into strong classifiers. The cascade of classifiers starts with 

simple classifiers to reject unlikely regions quickly, applying more complex classifiers in later stages. Each stage hi(x) is defined as: 

 

 
 

Regions passing all stages are classified as containing the object. (Viola & Jones, 2001) 

Local Binary Patterns Histogram (LBPH) Algorithm 
The Local Binary Patterns Histogram (LBPH) algorithm, adapted from the Local Binary Pattern (LBP) method introduced by Ojala 

et al. is widely used for face recognition due to its effectiveness in capturing local texture information. It is particularly robust against 

changes in lighting conditions and facial expressions by focusing on local patterns of pixel intensity rather than absolute values 

(Pietikäinen et al., 2004, 469). The LBPH algorithm proceeds as follows: 

 

1. Grayscale Conversion: 

   - The input image is first converted to grayscale, as LBP operates on intensity values rather than colour information. 

 

2. Image Division: 

   - The grayscale image is divided into non-overlapping regions (referred to as "blocks" in (Pietikäinen et al., 2004), not necessarily 

3x3 pixels as mentioned earlier. These regions can vary in size depending on the implementation. 

 

3. Local Binary Pattern Calculation: 

   - For each pixel in a block, the LBP operator compares the intensity of the central pixel with its neighbouring pixels (typically 8 

neighbours in a 3x3 grid). A binary code is assigned based on whether each neighbour's intensity is greater than or equal to the 

centre pixel's intensity. 

   - The resulting binary pattern is then converted into a decimal value, referred to as the LBP code. (Ojala et al., 1996, p. 52). 

 

4. Histogram Computation: 

   - For each region, a histogram of LBP codes is computed, capturing the frequency of each unique LBP pattern within that block. 

This histogram represents the texture information for that specific region (Pietikäinen et al., 2004,470 ). 
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5. Feature Vector Formation: 

   - The histograms from all regions are concatenated into a single feature vector that describes the texture distribution across the 

entire face image. This feature vector is used to represent the face for recognition purposes. (Pietikäinen et al., 2004, 470) 

 

6. Face Recognition: 

   - The feature vector of the input image is compared to feature vectors in the database using a distance metric, such as the Chi-

square or Euclidean distance, to identify the closest match (Pietikäinen et al., 2004, 472). 

 

Methodology 

1. Data Collection and Storage: 

○ The process began by collecting detailed information about each student, including stream, year, semester, name, 

gender, section, roll number (as the primary key), email, date of birth, contact number, and address. 

○ This data was stored in a MySQL database to manage student records efficiently and to use it for fetching student 

information during the attendance process. 

 

 

2. Face Detection Using Haar Cascade: 
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○ The Haar Cascade algorithm was used to detect faces in the 100 photos taken of each student. Haar-like features 

were used to scan each image and detect regions where a face was likely present, using rectangular regions to 

identify features such as edges and lines. 

○ The face region was then cropped from the image for further processing, discarding other irrelevant parts. 

3. Grayscale Conversion for LBPH Classifier: 

○ After detecting the face, the images were converted to grayscale, as LBPH (Local Binary Patterns Histogram) 

works on intensity patterns rather than colour. 

○ This conversion helped simplify the image data and prepared it for training the classifier. 

Original image:      Cropped Image: 

                     

 

4. Training the Classifier: 

○ The LBPHFaceRecognizer_create() function from OpenCV was used to train the classifier on the grayscale 

images of each student's face. 

○ The classifier was trained using the 100 grayscale photos of each student and stored as an XML file for future 

real-time use. 

 

5. Real-Time Face Detection and Grayscale Conversion: 

○ During the attendance marking process, the detectMultiScale() function from the Haar Cascade algorithm was 

used to find rectangular regions in the live camera feed, which might contain a face. 

○ The captured image was converted to grayscale in real time, and this grayscale face was fed into the classifier. 

○ Simultaneously, the live feed of the student’s face was shown, with a bounding box drawn around the detected 

face. 
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6. Face Recognition Using LBPH Classifier: 

○ The LBPH classifier, which had been trained earlier, identified the student based on the grayscale image fed in 

real time. The classifier breaks the image into local patterns and compares these to the stored model of each 

student's face, identifying the student if a match is found. 

7. Fetching Student Info and Displaying: 

○ Once the student’s identity is recognized by the LBPH classifier, the primary key (roll number) is used to fetch 

additional student information from the MySQL database, such as name and section. 

○ This information, along with a bounding box around the face, is displayed on the screen. 

 

8. Attendance Logging in Excel: 

○ The student’s attendance is marked in an Excel sheet, recording the name, section, time, and date of attendance 

marking. 
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Proof of Result 
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This program was implemented in school around August 2023. This program was further tested on a personal device between the 

period July 2024 to September 2024. The attendance of 110 students was checked but only the correct attendance of 100 students 

was marked correctly. The 10 students were not recognized by the program hence their attendance was not marked. This gives us 

an accuracy of roughly 91%.  

 

Conclusion 
This paper detailed the development of a Face Recognition-Based Attendance System using the LBPH algorithm and Haar Cascade 

classifier. The system automates the attendance process by recognizing students' faces in real-time, making it accurate and efficient. 

By using grayscale images and the LBPH algorithm, the system can handle varying lighting conditions, while Haar Cascade ensures 

quick and effective face detection. 

The system integrates with MySQL for managing student data and logs attendance in Excel, making it user-friendly and scalable. It 

reduces the need for manual attendance, cuts down errors, and prevents proxy attendance. 

In summary, the face recognition system offers a reliable, automated solution for attendance tracking, improving both accuracy and 

convenience. Future improvements could focus on handling more complex scenarios like partial face coverage or diverse 

environments. 
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