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Abstract 

A face recognition system is to perform a match face image using the face extraction method. There are 

many applications used in various algorithms and implemented in many programming languages, but 

still difficult to implement on web-based applications using the PHP programming language. The 

purpose of this research is to produce a website-based application focused on the face recognition 

section. The author will limit the system only to detect the front view of the face, main goal is to get a 

fairly high level of accuracy. There will be a feature to find where the face is located. The research 

method used is a laboratory experiment where the search system scheme based on face recognition will 

produce the appearance of several faces that have the closest Euclidean distance values from grades 1st 

to 5th. The results from the comparison of the test image with the training image based on Line Edge 

Detection and Euclidean Distance calculation concluded that the system can be implemented in 

searching of similarity and recognizing the face. 
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INTRODUCTION 

Face recognition is something that grows rapidly in the field of information and 

communication technology such as artificial intelligence, expert system, and computer vision, 

one of the implementations of the expert system is developed by Kusrini et al. (2020) which 

develop for agriculture purpose, and many systems based on facial recognition have been 

implemented for various purposes, such as; login application (Alam & ShahzahanAli, 2020), 

attendance system (Mekala et al., 2019). The widespread use of the computers in everyday life 

have brought these devices as versatile assistants for humans. One of them is in the security 

field, such as to unlock the key of the security system using biometric facial recognition. A 

security system that uses a facial recognition system becomes more difficult to breach because 

the identification process involves a unique identification method, namely face identification, 

than only people whose faces are recognized and have rights are allowed to pass this system. 

Computer vision has become one of the objects of research developed rapidly around the 

world, one of the things that have been widely applied is facial recognition technology, many 

experiments on facial recognition, try to understand and characterize the existing 

representations and processes. The process and face recognition are still unattainable goals due 

to various obstacles encountered, such as lighting problems, and changes in the pattern of angel 

image capture, even though face recognition has become a hot topic of discussion in the last 

two decades, this field has progressed and quite fast. 

https://creativecommons.org/licenses/by-sa/4.0/
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The facial recognition process carried out by a computer or an emphasis machine has 

become one of the developments in an artificial neural network where this recognition has 

output like what is done by the human senses until the face is well recognized, this process is 

not only required related information with the object or target but also can distinguish 

information from the characteristics of other objects. The human face has prominent features 

and can distinguish one another, it has a big problem, where data based on the real world 

becomes difficult to be used as information by computers or machines, due to several things as 

follows; The face is multidimensional, these features will be very different depending on the 

perspective, the face contains various facial features (emotions), an image is two-dimensional, 

while the world is three-dimensional. This causes some information to be lost when the image 

is formed, an image can contain many objects it, and these objects overlap each other, the value 

contained in a pixel is influenced by various things and it is difficult to prevent this effect from 

occurring (Although it looks easy for humans to recognize, it is very difficult for computers. 

Various methods for facial recognition have been widely studied by scientists both at 

home and abroad. Li and Li (2019), Alam & ShahzahanAli (2020), and Rai et al. (2020), also 

Nikhilesh (2018) conducted facial recognition research using JavaScript. According to 

Archilles and Wicaksana (2020), and Khan et al. (2019) used FaceNet deep convolutional 

network model. The research of Rahmadi et al. (2018), Tuncer et al. (2019), Pereira and Kuhn 

(2020), Lyanpen et al. (2019), and Tabassum et al. (2022) used wavelet transformation, but 

Gao and Leung (2002), Kagawade and Angadi (2019) used edge map mapping as a face 

recognition method. It is different method which used by Pang et al. (2019), and Saad et al. 

(2019) they uses the Haar-like and Wu et al. (2021) combine Haar and  Euclidean distance 

methods, while Abidin (2018) uses the Haar Cascade Classifier Algorithm which is 

implemented using Matlab, while Nordin and Fauzi (2020), Mekala et al. (2019), Sutabri et al. 

(2019) implements facial recognition by implementing the Attendance system. In this study, 

we will use the Line Edge Detection method for image feature extraction, and the calculation 

of the Euclidean Distance function for face recognition which is implemented in the search 

system. Face detection in a digital image has played an important role in the last decade, with 

field applications such as law enforcement and security. Although face detection is a very easy 

thing for human eye, making the process run automatically for computers requires the use of 

various image processing techniques, then this process requires a robust algorithm to be 

implemented. Edge is a sudden (large) change in the intensity of the grey degree over a short 

distance (Gao & Leung, 2002). It is the difference in intensity that shows the details in the 

image. Edges can be oriented in any direction, and this direction varies depending on changes 

in intensity. 

The website is an application on the internet, the website can be run via the HTTP 

(Hypertext Transfer Protocol) protocol which makes it possible to transfer data in the form of 

text, images, animations, videos, or other files. This application has grown rapidly since it was 

first introduced by Sir Tim Barners Lee in the 1990s, and until now this application has been 

used by all humans for purposes of education, government, business, and so on. Website is an 

application on the internet network as a delivery medium and it is very easy to use, it has 

customized through various programming languages such as PHP (Hypertext Pre-processor), 

Java, Dot Net, this paper tries to offer web-based facial recognition, and also proposes 

algorithm in implementing facial recognition using face detection dan Euclidean distance 

calculation in pure PHP, then the application will be easy to use and can be used on any 

platform. 

 

METHOD  

We use the experimental laboratory method in collecting data and analysing it for this 

research. The paper will be focused on the calculation of the training image with the database 
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image and compare them using Euclidean Distance. The training image will be captured by the 

system and transferred in image processing using Line Detection and compare the training 

image and database image using Euclidean Distance, and then show the result in the last 

process. 

There are several algorithms used for any purpose one of them is Algorithm K-NN which 

is used to classify the hoax news about covid-19 (Hidayat et al., 2021), Euclidean Distance is 

the most commonly used metric to calculate the similarity of 2 vectors. Euclidean distance 

calculates the root of the square of differences between 2 vectors (the root of square differences 

between 2 vectors). Digital image processing using the Euclidean distance method in terms of 

recognizing images is calculated by Colour intensity (σ), Average score (μ), Entropy (e), 

Energy (E), Homogeneity (H), and Contrast (C) 

The image recognition based on the above criteria can be described with the following 

calculations: The instance for calculating Euclidean distance can be shown below, if two 

vectors are known: 

 

𝑎 = [𝑎1,  𝑎2, 𝑎3,   . . . . . . . . . . ,  𝑎𝑛] 
𝑏 = [𝑏1,  𝑏2, 𝑏3,   . . . . . . . . . . . . ,  𝑏𝑛] 

(1) 

 

The Euclidean distance between the two vectors is 

 

‖𝑎𝑏‖ = √(𝑎1 − 𝑏1)2 + (𝑎2 − 𝑏2)2 + (𝑎3 − 𝑏3)2+. . . . . . . . . (𝑎𝑛 − 𝑏𝑛)2 
 

(2) 

 

If n are images, each has characteristics formed by the following vectors: 

 

𝐶1 = [𝜎1   𝜇1   𝑒1   𝑝1   𝑐1   ℎ1] 
𝐶2 = [𝜎2  𝜇2  𝑒2  𝑝2  𝑐2  ℎ2] 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
𝐶𝑛 = [𝜎𝑛  𝜇𝑛  𝑒𝑛  𝑝𝑛  𝑐𝑛  ℎ𝑛] 

(3) 

 

The calculation algorithm on image processing using Euclidean Distance is processed by 

the calculation which shown on the formula number (1), (2) then (3), the input data in this paper 

are obtained from images captured via a webcam and registering it in the database, then the 

image will be calculated the vector in the image using the formula which has been mentioned, 

whereas the test image as database is stored, writer uses a set of facial representation images 

for testing. 

 

RESULTS AND DISCUSSIONS 

Result 

The input data is obtained from images captured via a webcam by registering a database, 

in this study the writer uses a set of facial representation images for testing, then the image will 

already be available. The design of the system is expected to be used to recognize or distinguish 

a face from a collection of faces that have been recognized, application will study the edge 

texture of the existing face shape, and then will calculate the distance between the test image 

and the training image contained in the database, the distance between the training image and 

the shortest test image has the dominant similarity. The application made will be designed so 

that it can find the position of the face in an image, the use of input images is expected to be 

more flexible. This capability is also expected to increase the accuracy or accuracy of the 

recognition that will be carried out.  
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The application will be more focused on the face recognition section, Writer limits it only 

to the front view with the main goal is to get a fairly high level of accuracy, there will be a 

feature to find where the face is located, a system based on facial recognition will produce the 

appearance of several faces that have the closest Euclidean distance value from grades 1 to 5, 

this system can be used on multiplatform using a web-based, the users only need a web browser 

application to access it. This system is built using; PHP Programming Language version 5.6, 

MySQL Databases, Apache Web Server, and Google Chrome Browser 

 

 

Figure 1. Registration process and saving to database 

 

The framework of the algorithms we offer is as follows; take data in the form of photos 

or capture photos that represent faces facing forward, do face detection, crop face detection 

results so that 90% of the image is a face representation, perform edge mapping on the image, 

calculate the distance between the test image and the training image using the Euclidean 

distance method, the closest comparison between the test image and the training image is the 

image that has a dominant similarity, the face-based search query will produce a maximum of 

5 face images that will be displayed based on the comparison of Euclidean values 

 

 
Figure 2. Face recognition process 

 

Figure 1 and 2 are the process of inputting the test image into the database by capturing using 

the web camera and will be saved in the database MySQL, the stored images are after 

processing by Euclidean distance calculation. 
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Figure 3. Face database after registration 

 

 

Figure 4. Face database after edge detection 

 

Figures 3, and 4 indicate the stored image database that we have explained the framework 

of this system, while the database is obtained from the registration form by the user, the form 

of facial images is to be processed and stored in the database, and the process of cropping in 

the face area and image processing use line edge detection is shown in figure 5.  After 

processing the facial image, the Euclidean distance is calculated, then the test face image will 

be compared with the training face image contained in the database, and the system will look 

for the smallest value of the difference between the test face image and the training face image. 

 

Capture 

 
 

Auto Cropping on Face 

 
 

Line Edge Detection 

 
 

Figure 5. Results of image processing on the system 

 

Discussion 

The search results are limited to only displaying 5 face queries which will be displayed 

with the closest average distance with grades 1 to 5. After the calculation in the table 1, the 

data are stored by system in array, the system will be shown the nearest value of the test image 

compared with the database image, the value of the system show that the image of Db10.jpg is 
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in the first of the result, and db12.jpg is in the second, and the db20.jpg (the same person image) 

shown in the 3rd result of the search system, then db6.jpg, and db18.jpg are shown in the next 

grade. 

The results of image processing using pure PHP programming language, even though it 

is not the first grade, this is due to many factors, like the lighting factors or other factors, this 

system has provided results that can be used for further development. The implementation of 

this algorithm is easy to use in many programming language such as, (Nikhilesh, 2018) 

implement in java environment, (Rai et al., 2020) in JavaScript while (Nordin & Fauzi, 2020) 

implement web based in JavaScript programming language, (Wu et al., 2021), (Abidin, 2018), 

(Saad et al., 2019) in MATLAB, and most of the previous paper are Python (because of there 

are several API and modules in this programming language) but it is very difficult to implement 

in the PHP programming language, the implementation of this system is one of the novelty 

systems in facial recognition according to the previous research.  

 

Table 1. Results of processing analysis and euclidean distance calculation 

No Database Image Euclidean Distance Note Test Image 
1 Db1.jpg 726.20247541172 Not Shown  

Search.jpg 
2 Db2.jpg 99.091955709202 Not Shown Search.jpg 
3 Db3.jpg 445.91380069141 Not Shown Search.jpg 
4 Db4.jpg 67.948769629167 Not Shown Search.jpg 
5 Db5.jpg 396.36782283681 Not Shown Search.jpg 
6 Db6.jpg 8.493596203646 Show in the 4th grade Search.jpg 
7 Db7.jpg 577.56454184792 Not Shown Search.jpg 
8 Db8.jpg 445.91380069141 Not Shown Search.jpg 
9 Db9.jpg 1683.1476476892 Not Shown Search.jpg 
10 Db10.jpg 0.2975683876272 Shown in the 1st 

grade 
Search.jpg 

11 Db11.jpg 520.94056715695 Not shown Search.jpg 
12 Db12.jpg 1.4155993672743 Shown in the 2nd 

grade 
Search.jpg 

13 Db13.jpg 124.57274432014 Not Shown Search.jpg 
14 Db14.jpg 445.91380069141 Not Shown Search.jpg 
15 Db15.jpg 99.091955709202 Not Shown Search.jpg 
16 Db16.jpg 99.091955709202 Not Shown Search.jpg 
17 Db17.jpg 396.36782283681 Not Shown Search.jpg 
18 Db18.jpg 67.948769629167 Shown in the 5th 

grade 
Search.jpg 

19 Db19.jpg 577.56454184792 Not Shown Search.jpg 
20 Db20.jpg 8.493596203646 Shown in the 3rd 

grade 
Search.jpg 

 

CONCLUSION 

The results of the discussion about search systems using Edge Detection and Euclidean 

Distance techniques have shown that the system can be implemented although there are still 

many shortcomings in terms of face recognition, the calculation result between the test image 

and the image database using this technique occupies a significant result, the proof of this 

system shown that the closest calculation of Euclidean distance obtain the recognition of the 

face and it is implemented using pure PHP programming language successfully. The use of the 
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PHP programming language in this paper is shown as an alternative because this programming 

language is widely used for multi-platform, although the precision in future research is hoped 

to be focused on development of this system, because there are many influencing factors such 

as lighting, pixels from the camera, and changes in the pattern of angel image capture. 
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