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Abstract. In this paper, face detection for multiple surveillance, and tracking has 
been proposed. This object-oriented programming has been used for data collection 
and other research fields. Software is designed to work with any computational 
device with a webcam and with python. With further development, it can also be 
used to fix recording as the camera can be automatically triggered to turn on and 
record the video until the person is visible. The proposed scheme has been verified 
using the Haar Cascade classifier and OpenCV platform. The different face 
detection platform for videos and cameras has been used to perform multiple tasks. 
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1. Introduction 

With an amazing growth of media databases, the basic need for intuitive understanding 

and testing of data about wise systems as it becomes more obvious. Face plays an 

important role in social interaction to express specification and feelings. A living being 

cannot detect a face but a machine can. Therefore, face detection is important for face 

identification, and the position of the head. Face detection uses a set of four different 

templates to define unique features. Templates are used because they can be easily 

processed faster than other methods [1].  

The template is mounted on a section of the image, and the weight is calculated based on 

the pixels below the template. Detecting the face is an important area of investigation in 

the field of science. Face detection is an applied science, which identifies human faces 

[2]. The position of a person’s face is the first step in facial detection. For example, it 

can be used for attendance, surveillance purposes, etc. As MATLAB and OpenCV can 

be used to create such systems. In this paper, a distinct simulation platform has been 

discussed. 
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2. Theory- OPENCV VS MATLAB 

As such, MATLAB is made-up of Java. Therefore, the MATLAB system starts working 

by translating the program and interpreting it into Java. Although, an OpenCV uses the 

functions of C / C++. Consequently, the machine language code is directly provided to 

the computer, which gives a faster performance. The rate ratio reaches more than 80 in 

the case of OpenCV [3]. Any system needs to compile an image, manage, and record key 

features for determining the position of the face. To recognize the seized image, the data 

of numerous properties have to be saved i.e., color, tone, etc. 

A similar type of image can be collected for various purposes using facial 

detection/object detection [4]. Integrating a camera with any computational device, 

which is compatible to run the program can be used to detect faces. With further 

development, the program can be used to detect and calculate race, gender, and probable 

age. The proposed program works by integrating of Haar cascade classifier and OpenCV. 

Face recognition uses a photo from a webcam or video as embedded and extracts the title 

of the target image. Facial features can include facial contours and facial cuts. Face 

detection includes capturing features on the camera [5]. Face detection includes 

background removal and front focus removing any other features other than the face area 

[6]. 

 

3. Methodology  

The OpenCV (Open-Source Computer Vision Library) is a virtual reality computer 

library, developed by Intel and free to use. The library is cross-platform, which focuses 

on real-time image processing. An OpenCV uses the functions of C or C++. Therefore, 

machine language code is directly provided to the computer, which gives faster 

performance. The advanced version of OpenCV (2.0) includes both C and C++ interfaces. 

Tkinter is a Python interface for Tk the most commonly used scripting language for 

testing, prototyping, and GUI development. Tk is an open-source widget kit, used in 

many programming languages to build GUI programs. Python uses Tkinter as a module. 

Tkinter collects C extensions that use Tcl / Tk libraries. Tkinter lets you upgrade desktop 

applications. It is an excellent GUI editing tool for Python. It is compatible with all 

Windows, macOS, and Linux applications. Pre-installed with standard Python library. 

 

This conference paper has been produced with the clear objective of face detection using 

object detection techniques. The proposed face detection model is a computer vision 

integrated with object detection methods. To begin with, in this model, we need to input 

multimedia (image, video) [7].  Tkinter will input the image or video. Now read the input 

image. Now the image will change to Grayscale. The process of conversion in grayscale 

is done as earlier the images had 3 channels (R, G, B). After converting it to grayscale 

only 1 channel is left, which is again easier to computerize and process [8]. We also have 

to add the path of the Haar Cascade classifier of frontal face to detect faces. With the 

support of the Haar Cascade classifier, we detect the faces [9]. At last, we will detect the 

face and a rectangle will be drawn around the face. The proposed output has been 

displayed, as highlighted by a rectangle around the face. 

 

Figure 1 shows the Observation of an object using OpenCV. To detect objects via 

OpenCV we will load the video file, we will segregate the video frame by frame, and 

execute object detection.   
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Figure 2 shows the conversion of RGB to grayscale. RGB images have 3 channels which 

creates a problem for the computer so we change it to grayscale which has 1 channel, 

which is easier to computerize and process. 

      

Figure 1. Object Observation using OpenCV       Figure 2. RGB image converted to  grayscale 

3.1 Methodology for face detection of the proposed work 

Faces can be detected via different multimedia input. Here is a detailed flowchart for 

face detection via a pre-recorded video or live input using the webcam. When the video 

feed is received, it will be converted into grayscale. Then the Cascade comes into action 

and detects all the facial features. At last, the output is displayed on the screen with a 

rectangular box around the face. We all know videos are made up of frames, which are 

still images. Therefore, it will perform face detection for each frame in a video [11]. The 

following is a description of the methodology used to detect faces (Figure 3).  

 

 

Figure 3. Working on Proposed System 

 

4. Software and Hardware used 

 

Operating system - windows 10 

Processor – AMD Ryzen 7 4800H 

GPU – NVidia RTX 3050  

Memory - 8 GB 

Compilers - Anaconda, VS Code 

Scripting Language - Python 3.10 

Camera – ASUS USB 2.0 Webcam 

Libraries: OpenCV, Tkinter 
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Figure 4 is the classification of different types of face detection. Face detection can be 

performed with different techniques i.e., Feature base and image base [12]. 

   

   Figure 4. Classification of face detection   Figure 5. The time needed to process frames by different 

algorithms 
 

Figure 5 depicts the OpenCV_Haar algorithm that needed the shortest time to process 

video. On the other hand, MTCNN took the longest [13]. 

The main use of object detection is to estimate and detect a target from either a video or 

an image. It is used in image detection, counting, and face recognition. Object detection 

includes, Image processing, ML, AI, and Pattern Recognition [14-15]. 

5. Application of the software  

Take a video input from the user using the webcam. Input can be live or recorded and 

use OpenCV and Haar Cascade to process the input. When a face is found in a video, the 

OpenCV library will provide a drawing process for face links. 

 A Haar-cascade section is used to find the face. 

 The frames of the input video are captured by the camera and are stored in 

temporary memory. 

 To show the output a window is created using the OpenCV output function, 

which shows the live or recorded frames in motion while analyzing them in a 

live format. 

 

6. Result and Analysis  

Image or face caught by a webcam with the help of OpenCV has produced a rectangular 

classroom that keeps track of facial links. The OpenCV library example has been created 

and converts the image to grayscale. Load the cascade, at last, it will detect the face and, 

the output will be shown with a rectangle around the faces.  The algorithm has been 

compared in Table 1, with the existing state-of-the-art. 

Table 1. Different algorithm comparisons 

  
Ref Algorithm Application of the work Performance 

6. 

 

Haar Cascades At first, it took time, but after 

the translation, it did not take 

long. 

It is very well organized and 

used widely. 
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12. 

 

Finding via motion It takes time to detect a face. It is less reliable than any 

other algorithm. 

      13. Finding via color images It takes a lot of time and is 

hard to execute. 

Finds skin circle over the 

entire image 

Proposed 

work 

OpenCV_Haar with 

Tkinter 

It is the fastest among all as 

we can input numerous 

multimedia with the help of 

Tkinter.

It is very well organized and 

used widely. 

 

OpenCV_Haar with Tkinter, our model will be more efficient as we have introduced 

Tkinter, which will increase the rate of performance as we can input multimedia 

(image/video) easily. After inputting the image, Haar Cascade will analyze the facial 

features. The Haar Cascade is well organized and does not take time. This system is 

efficient because we can get results easily as multimedia input will be very fast.  

Figure 6 is the result; the rectangle drawn around the face is desired output. With the 

help of OpenCV, we will get desired output with the help of different parameters such 

as imread, imshow, and cvtcolor. 

 
Figure 6. Result of face detection via input image 

In this paper, we have discussed and compared various techniques for using face 

detection. It identifies Haar Cascades as the most effective way to get a face detected. 

 The functions of Haar cascades provide better accuracy in facial expressions. 

 Edge and drawbacks of OpenCV and MATLAB are discussed. 

 Several algorithms are compared. and we found Haar cascade as the best 

method to get a face detected. 

 Face detection working with future goals and references is discussed. 

7. Conclusion  

A face detection system has been proposed. Simulation results verified the proposed 

scheme for the detection of a person’s face. The paper shows image processing, using 

OpenCV. The proposed scheme shows potential for the application in face recognition 

and mask detection.  The proposed work can be used in numerous places whether it is a 

municipal station or any public place. By introducing a face-to-face program at every 

station and comparing the refugee ranks around the world, police departments may be 

able to control crime cases. 
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