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Abstract: This paper experimented with the combination of the Haar-Cascade Classifier and Local Binary
Pattern Histogram in creating a Face Recognition System using Python programming language. Images
were gathered using Python script from the 10persons selected while facing the camera. Each individual
had 1000 photos that were used to train a model. Another Python script was created for training,
identification and recognition. The overall efficiency rating of the model was 84% which denotes a
practical recommendation for utilization. The findings of this study contribute as a reference for further

development of face recognition with other image classification algorithms.
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I. INTRODUCTION
In this digital age, the combination of Artificial Intelligence (AI) and machine vision pointed to significant innovations
in face recognition technology [1]. While this area of recognizing humans has gained interest from researchers,
continuous exploration of facial features in images or video frames in localized datasets [2][3]. This crucial procedure
serves as the cornerstone of many applications, from strengthening security systems to improving user interfaces for
interactive software.This paper examines the integration of two potent tools—the Local Binary Pattern Histogram
(LBPH) and Haar-Cascade Classifier—within the Python programming environment to accomplish precise and
effective face recognition.
Face Recognition is a branch of computer vision and pattern recognition that evolved to meet the demands of security
and authentication applications [4][5].From enhancing the security of our devices to reshaping the landscape of
surveillance and biometrics, the implications of this technology are intense [6].This can be applied to law enforcement
to track and apprehend individuals of interest [7]. With this, the ability to accurately pinpoint key facial attributes
within a crowded scene can make a substantial impact on public safety [8]. The crucial experiment to localize the data
sources needed for training in machine learning is essential to add more insights to this application.
The purpose of this study is to experiment with the two indispensable components: the Haard-Cascade Classifier and
LBPH, implemented using Python programming language. The Haar-Cascade Classifier is a computer vision-based
object detection which has a proven capability of locating objects in an image of video frames [9][10]. The detected
features are formed as a classifier to discriminate between positive and negative samples[9][10]. On the other hand,
LBPH constitutes a texture-based approach that centers on capturing intricate patterns in the identified regions in faces
from an image [10]. Lighting variation in an image or video qualityis well-suited to use the LBPH algorithm [10].
Throughout the study, ten local individuals participated in forming the classes for datasets. The generation of sample
images for the class representation is obtained from the script generated using Python programming language with the
integration of OpenCV libraries along with TensorFlow. The datasets were trained based on a machine-learning
approach to create a model. The face recognition was evaluated using the efficiency of the system as to its detection in

real-time.
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II. METHODOLOGY

2.1 Hardware
TABLE I: Hardware requirements
Hardware Components Specification

CPU Intel® Core™ i7-8700 CPU @ 3.20Ghz
3.18Ghz

Memory 16 GB RAM

Storage 1 TB HDD

GPU 6GB NVIDIA GTX-1660

Scanner Epson L3210

2.2 Software
TABLE III: List of software

Name License
64-bit Windows 10 Proprietary
Anaconda Navigator 2.3.2 Open-Source
Spyder 5.3.3 Open-Source
Python 3.9.15 Open-Source
OpenCYV 4.6.0 Open-Source
Tensorflow 2.10.0 Open-Source

2.3 Dataset Gathering

Gathering and preparing a dataset for machine learning involving local personalities is one of the challenging tasks.
This paper created a Python script designed to generate images from a person facing the camera. The dataset was
composed of ten local individuals labeled for class representation with 1000 face images per class. The samples of
images are shown in Fig. 1.
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Fig. 1. Sample of the face images generated by Python script

2.4 Development Process

The development process of face recognition with the combination of the Haar-cascade classifier and LBPH
strengthens the power of compute vision and machine learning to achieve an efficient recognition system [9][10]. It
originated with the preparation of a different and well-organized dataset containing samples of images from local
personalities. The dataset was generated from a datasetCreator.py file. The variable declared was incharge of the
number of sample imagesthat could be generated during the data gathering. The powerful Python libraries such as
OpenCV are instrumental in forming the foundation for training and testing the model. After the model was created it
was tested for its identification and recognition in real-time. The validation of the testing process was evaluated using
the model’s efficiency.
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2.5 Efficiency Analysis of the System

Ten attempts of the individual to face the camera for identification and recognition. The detected face images are
divided by the total number of attempts, multiplied by 100%. The calculated mean scores from the detection and
recognition represented the overall efficiency of the system

Effici _ #of face images detected 100%
fficiency = # Total number of attempts °

II1. RESULTS AND DISCUSSION
3.1 Face Detection and Recognition
Fig. 2 presents the detected face in the developed face recognition system. It represents the region of interest defined
and matches against the database.

Fig. 2. Sample of detected and recognized face image

3.2 Efficiency Analysis Result

An efficiency rate of 84% indicates that the model successfully identified and recognized human faces from the camera
in realtime. However, factors such as dataset size, diversity and quality of the image used can all impact the result.
While not perfect, this level of accuracy is often considered satisfactory. The results of the evaluation are presented in

Table III.

TABLE IIIII: results after the system evaluation

Classes Total Number Number Images Efficiency
of Attempts Detected
Person 1 10 9 90%
Person 2 10 8 80%
Person 3 10 7 70%
Person 4 10 8 80%
Person 5 10 9 90%
Person 6 10 9 90%
Person 7 10 8 80%
Person § 10 9 90%
Person 9 10 9 90%
Person 10 10 8 80%
Average Efficiency 84%
IV. CONCLUSION

This research on facial recognition marks a positive turning point with an average efficiency score of 84% across 10
classes. This degree of precision illustrates the method's efficacy in identifying faces within a varied collection of local
personalities. Although the score is not perfect, it still demonstrates the combined Haar-Cascade Classifier and Local
Binary Pattern Histogram (LBPH) method potential and points to its applicability for real-world uses. Further,
exploration of the different image classifications is necessary to increase the performance of the model.

<
© D

Copyright to IJARSCT DOI: 10.48175/IJARSCT-11956 b R 782

www.ijarsct.co.in | 2581-9429 |
’a)L IJARSCT /2




(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 1, June 2023
REFERENCES

[1]. Ni, T., Shen, Y, and Yu, F. The Influence of Artificial Intelligence on Art Design in the Digital Age. JOUR,
2021, vol. 2021 https://doi.org/10.1155/2021/4838957

[2]. Ali, N. et al., A Real-Time Framwork for Human Face Detection and Recognition in CCTV Images, JOUR,
2022, https://doi.org/10.1155/2022/3276704

[3]. Yang, Ming-Hsuan & Kriegman, David & Ahuja, Narendra. (2002). Detecting Faces in Images: A Survey.
Pattern Analysis and Machine Intelligence, IEEE Transactions on. 24. 34 - 58. 10.1109/34.982883.

[4]. Kortli Y, Jridi M, Falou AA, Atri M. Face Recognition Systems: A Survey. Sensors (Basel). 2020 Jan
7;20(2):342. doi: 10.3390/s20020342. PMID: 31936089; PMCID: PMC7013584.

[S]. Olszewska, J. 1. (2016). Automated Face Recognition: Challenges and Solutions. InTech. doi: 10.5772/66013

[6]. Hill, D., O’Connor, C. D., & Slane, A. (2022). Police use of facial recognition technology: The potential for
engaging the public through co-constructed policy-making. International Journal of Police Science &
Management, 24(3), 325-335. https://doi.org/10.1177/14613557221089558

[7]. L. Best-Rowden, H. Han, C. Otto, B. F. Klare and A. K. Jain, "Unconstrained Face Recognition: Identifying
a Person of Interest From a Media Collection," in /[EEE Transactions on Information Forensics and Security,
vol. 9, no. 12, pp. 2144-2157, Dec. 2014, doi: 10.1109/TIFS.2014.2359577.

[8]. Eman M, Mahmoud TM, Ibrahim MM, Abd El-Hafeez T. Innovative Hybrid Approach for Masked Face
Recognition Using Pretrained Mask Detection and Segmentation, Robust PCA, and KNN Classifier. Sensors.
2023; 23(15):6727. https://doi.org/10.3390/s23156727

[9]. Song A. etal. A Comparative Study of Multiple Object Dection using Haar-Like Feature Selection and Local
Binary Patters in Several Platforms, JOUR, 2015, https://doi.org/10.1155/2015/948960

[10]. Selvi, S.S., Sivakumar, D., Sowmiya, S., Suba, K., & Raja (2019). Face Recognition Using Haar-Cascade
Classifier for Criminal Identification. Otieno, E.O. Computer Vision through the Raspberry-PI: Counting

Objects
Copyright to IJARSCT DOI: 10.48175/IJARSCT-11956 7 \ssN 783
www.ijarsct.co.in 4| 2581-9429 |2

B\ IJARSCT ¢/




