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Abstract. This article describes a developed application for identifying individuals in the Java programming 

language. For recognition of image templates, the OpenCV library was selected. Based on the methods that the 

OpenCV library classes offer, a program with a graphical user interface for detecting faces has been developed. 
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1.Introduction 

Alan Kay said: “People who are really serious 

about their software must create their own hardware” 

[1]. This expression is also suitable for ensuring your 

own safety. A country that is truly serious about its own 

security must create its own security software and 

hardware. This means that each country must create its 

own devices for the recognition, processing, 

identification and analysis of data obtained from video 

and photo cameras of outdoor surveillance and other 

monitoring devices for private and public sectors.Since, 

if these devices were purchased abroad, this can lead to 

information leakage, because the device can be 

controlled remotely by the manufacturers of this 

device. To ensure confidentiality and complete control 

of security systems by your own government agencies, 

you must create your own software for the recognition, 

processing, identification and analysis of information. 

Therefore, creating an application for recognizing and 

identifying certain image patterns, such as people's 

faces, partially solves this problem. 

2.Development of an application for facial 

identification 

In the process of developing a program for face 

recognition, the following sources were analyzed: 

● Existing face recognition approaches used 

by Google, Apple and Samsung to authenticate users 

and face recognition in photos and videos; [2-4] 

● modern principles of security systems for 

face recognition and identification; [5,6] 

● neural networks that are used to process and 

analyze video and photos; [7.8] 

Algorithms based on existing approaches have 

been developed. A high-level Java programming 

language is used to create this application. The choice 

of this particular programming language is that the 

operating system of many devices, such as cell phones, 

televisions, drones, camcorders, cameras is Android, 

which is written in Java. Thus, it is possible to integrate 

the created program into a device that uses Android. 

Also programs written in Java are portable. After 

compiling the program on the computer, it is possible 

to run the bytecode of the program on all devices that 

have a Java Virtual Machine. [9] Next, it was necessary 

to choose a library that will recognize image templates. 

Currently, Java does not have its own libraries for 

recognizing image templates. A third-party OpenCV 

library (Open Source Computer Vision Library, an 

open-source computer vision library) was chosen - a 

library of computer-vision algorithms, image 

processing and general-purpose open-source numerical 

algorithms. [10] Implemented in C / C ++, also 

developed for Python, Java, Ruby, Matlab, Lua, and 

other languages. It can be freely used for academic and 

commercial purposes. The authors of this library are 

Intel Corporation. [11] OpenCV includes the following 

tools: 

● image processing (filtering, geometric 

transformations, color space conversion); 

● input / output of images and videos, machine 

learning models (SVM, decision trees, learning with 

stimulation); 

● recognition and description of flat 

primitives; 

● motion analysis and object tracking (optical 

flow, motion patterns, background removal); 

● detection of objects in the image (finding 

faces using the Viola-Jones algorithm, recognizing 

HOG people), calibrating the camera, searching for 

stereo matching and 3D processing elements. [12] 

Next, the task was to install and connect the 

OpenCV library during application development. The 

tricky part was connecting the library to the application. 

Since there was no detailed user manual. However, 
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with the release of version 11 of Java, its own Java 

library, JavaFx, a 3rd generation library for creating 

programs with a graphical user interface, was not 

included in the standard list of Java libraries and also 

became third-party. Therefore, Java has written very 

detailed instructions on how to connect and use third-

party libraries when developing programs in various 

integrated development environments, including 

Eclipse, in which the application was developed. 

These instructions were also suitable for 

connecting OpenCV. After connecting and configuring 

all the necessary components, the next stage began - 

creating the application. 

Based on the methods that the OpenCV library 

classes offer, a program was developed with a graphical 

user interface for detecting faces from a web camera 

and photos. 

The graphical interface of the program consists of 

two buttons of the checkbox category for selecting face 

detection algorithms, Haar and Local Binary Templates 

(LBP). Also, the Start camera button, which starts the 

web camera only after selecting one of the recognition 

algorithms. In the center is a frame in which video from 

a web camera will be broadcast. The graphical interface 

was created using SceneBuilder 2.0 (Figure 1). 

 

 
Figure 1. Creating a graphical user interface for the program using SceneBuilder 2.0. 

 

The program itself consists of 3 classes 

FaceDetection.java, FaceDetectionController.java, 

Utils.java and a FaceDetection.fxml file created using 

SceneBuilder 2.0. These classes are illustrated in 

Figures 2, 3, 4. The Utils.java class stores methods for 

using OpenCV objects in JavaFX. The 

FaceDetectionController.java class is responsible for 

the type of application, the application logic is also 

implemented here. This class contains 7 class variables: 

a button for turning the camera on and off, a frame 

where the image from the camera is illustrated, 2 

buttons for choosing the LBP or Haar algorithms. 

Methods for starting or stopping the camera 

(startCamera), receiving a video stream (grabFrame), 

an algorithm for controlling, detecting, tracking faces 

(detectAndDisplay) are also stored. This method uses 

an object of class Mat to obtain an image from the 

camera. It then converts the image into an object for 

LBP or Haar algorithms. After this object has been 

processed, coordinates are recorded. Next, rectangular 

frames are created that will indicate faces in the camera 

image. These rectangles are stored in the array. The 

updateImageView method retrieves new frames 

received from the camera. The haarSelected method 

loads a trained set of algorithms for face recognition 

based on the Haar algorithm. The lbpSelected method 

loads a trained set of face recognition algorithms based 

on the LBP algorithm. These methods are the main 

methods of this program. The main class for the 

application FaceDetection.java is a descendant of the 

Application class creates and processes the main 

window with its resources (style, graphics). This 

window processes the video stream and looks for a 

person’s face using Haar or LBP algorithms. When a 

person is found, it is framed. It consists of 2 methods: 

start and main. The start method creates the main panel 

of the program, on which there are buttons for starting 

the camera, choosing Haar or LBP algorithms. There is 

also a panel on which the image received from the 

camera is located. This camera transmits and updates 

the image in real time. Also, this method sets the 

dimensions of the panels, the colors of the program. 

The main method starts the program using the start 

method. After the methods and classes are defined, they 

can be used for training and forecasting [13-16]. 

Figures [2-4] show code fragments that implement 

classes in Java. 
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Figure 2. The FaceDetection.java class. 

 

 
Figure 3. The FaceDetectionController.java class. 
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Figure 4. The Utils.java class. 

 

Figure 5 shows the operation of the application and finding faces using the LBP algorithm. 

 

 
Figure 5. Face recognition using the LBP algorithm. 

 

Figure 6 shows the operation of the application and finding faces using the Haar algorithm. 
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Figure 6. Face recognition using the Haar algorithm. 

 

3. Conclusion 

The developed application can be used to identify 

and locate people by scanning files from video cameras 

that are located in public places. Since this procedure 

will be completely automatic, it can help to find certain 

people, and will also save time for government 

agencies. 

Also, the application can be integrated into the 

operating system of drones and used in search and 

rescue operations, in agriculture, and other fields. 
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