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Abstract: Face detection and tracking has been a crucial and a lively analysis field as a result of it offers 

several applications, particularly in video investigation, biometrics, or video writing. The goal of this project 

is to implement a real time system on Associate on FPGA board to observe and track somebody's face. The 

face detection algorithmic rule concerned with 7color-based skin segmentation and image filtering. The face 

location is set by scheming the centroid of the detected region. A software package version of the algorithmic 

rule was severally enforced and tested on still footage in MATLAB. Though the transition from MATLAB to 

Verilog isn't as swish needless to say, experimental results proven the accuracy and effectiveness of the real 

time system, even underneath varied conditions of lights, facial poses, and skin colors. All calculation of the 

hardware implementation is finished in real time with stripped procedure effort, so appropriate for power-

limited applications. 
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I. INTRODUCTION: 

Face detection and following is that the method of deciding whether or not, a face is there in a picture not 

like face recognition, that distinguishes completely different human faces, face detection solely indicates 

whether or not, a face is there in a picture. Additionally, face following determines the precise location of 

the face. Face detection and tracking has been an energetic analysis space for an extended time as a result of 

it's the initial vital step in many various applications, like video investigation, face recognition, image 

enhancement, video coding, and energy conservation. There is square 3 common applications of face 

detection in real system like security systems and for content-based coding. In security systems, the 

accuracy and responsibleness of face observation is important because it should properly detect the facial 

regions of licensed users from a predefined image info, which is able to then permit the system to perform 

face identification to grant them access, and contrariwise. The strategy wants to deliver the goods the 

specified level of responsibleness would usually utilize Associate in utilize algorithmic rule of high 

complexness, which can incur higher prices and better expense in terms of memory usage and procedure 

time. Content-based coding is employed primarily in video communications like video conferencing over 

the web. Throughout a video chat, the item of interest is that the user’s face instead of the background. A 

face detection application can change localization of the face, that later on permits for allocation of a lot of 

knowledge bits to encrypt the face instead of the background. This is often called content-based coding. 

Thus, the decoded facial image can seem clearer at the expense of a rather blurred background. Video two 

communication is typically tried in real time, which suggests that the face detection algorithmic rule should 

be much efficient, or it's going to have an effect on video performance. Therefore, the strategy used for such 

applications ought to be quick, reliable, and easy to implement. Accuracy and exactitude of face detection 

http://www.jetir.org/
mailto:ksmohite9@gmail.com,
mailto:asmali@tkietwarana.ac.in


© 2022 JETIR July 2022, Volume 9, Issue 7                                                                     www.jetir.org (ISSN-2349-5162) 

JETIR2207536 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org f256 
 

isn't as vital here as in security systems; however, computation time is vital. However, it's fascinating to be 

told however a face detection and tracking system permits power and energy to be saved. Suppose one is 

looking at a tv and dealing on different tasks at the same time. The face detection system is for checking 

whether or not the person is wanting to watch directly at the TV. If the person isn't directly watching the TV 

among a while (i.e., fifteen minutes), the TV’s brightness is reduced to save lots of energy. Once the person 

turns back to seem at the TV, the TV’s brightness is often inflated back to original. Additionally, if the 

person appearance away for too long (i.e., over one hour), then the TV are mechanically turned off. 

 

II. OVERVIEW OF FACE DETECTION: 

 

Face detection could be a terribly active analysis topic within the field of laptop vision and pattern 

recognition, that is wide applied within the identity authentication man-machine interface, video 

communication, computer game, management of confidential files, content-based retrieval, and lots of 

different aspects. Therefore, it needs that the face detection system ought to be with robust ability to all or 

any environments. Consistent with, the goal of face detection is to work out whether or not their area unit 

have any faces within the image and, if present, come back the image location and extent of every face. The 

challenges related to face detection may be attributed to the subsequent factors: 

 

i) Pose: the pictures of a face vary because of the relative camera-face pose (frontal, 45 degrees, profile, top 

down), and a few faces expression like a watch or the nose might become partly or all occluded.  

 

ii) The presence or absence of structural components: face expression like beards, moustaches, and glasses 

might or might not be there and there's an excellent deal of variation among these parts together with form, 

color, and size, facial features. The looks of faces are directly suffering from a person’s facial features.  

 

iii) Occlusion: Faces is also partly occluded by different objects. In a picture with a bunch of individuals, 

some faces might partly hinder different faces.  

 

iv) Image orientation: Face pictures directly vary for various rotations regarding the camera’s optical axis.  

 

v) Imaging conditions. once the image is created, factors like lighting (spectra, supply distribution and 

intensity) and camera characteristics (sensor response, lenses) have an effect on the looks of a face. 

 

One in every of the foremost vital options of human face’s surface is coloring, for the color image, coloring 

is that the comparatively focused, a stable region within the image. It’s higher to differentiate an individual's 

face from background regions of the coloring. It shows that totally different race, age, sex with totally 

different human facial coloring becoming, however the distinction chiefly concentrates in brightness, if 

during a color house that removes brightness, the various face coloring distribution has agglomeration 

supported this principle, it’s possible to segmental image of the coloring. {skin color|complexion|skin 

color|color|colour|coloring|colouring} segmentation chiefly refers to 2 aspects content color space and 

coloring model. 

 

Face detection is 1st Associate and most vital step and it's necessary for an efficient face recognition system 

to tell apart the face region and also the non-face region of the person of interest. However, it's tough to 

discover the person of interest because it has too several variables, like skin-color, scale, location, 

orientation, pose, facial expressions, illuminations, occlusions and so on. There are 2 approaches for the face 

detection. Among them are feature-based approach and image-based approach. The samples of the feature-

based approach are the color, face geometry, motion analysis, and snakes and so on. For the image-based 

approach, it's addresses face detection as a general recognition downside like face and non-face paradigm 

categories. Chi Zhang and Zhengyou Zhang sorted the face detection approaches are often sorted in four 

classes. Among the classes are knowledge-based ways, feature invariant approaches, template matching 

ways, and appearance-based ways. 
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Categories  
 

Explanations  
 

Examples  
 

Knowledge-based ways  

 

Use human-coded rules to 

see a face supported human 

data. 

Two cruciate eyes, middle 

nose, mouth beneath the 

nose. 

 

Feature invariant approaches  

 

Use face expression that are 

strong to cause and lighting 

variations or rotation. 

Skin colours, edges, and 

shapes  

Template matching ways  

 

Use pre-stored face 

templates to gauge the face 

image.  

 

Correlation between check 

pictures and pre-selected 

facial templates.  

 

Appearance-based ways 

 

Use face models to perform 

the detection.  

Eigenface  

 

Fig 2.1 classes of the face detection approaches 
 

       

Nowadays, the foremost well-liked ways used for face detection is that the appearance-based ways and have 

invariant approaches. During this method, there are 2 problems to contemplate. Among them are the options 

to extract and also the algorithms to use. The samples of the feature kind are Haar-like options and its 

variations, pixel-based options, Binarized options, generic linear options, statistics-based options, composite 

options, and shape options. 

 

III. METHODOLOGY: 

There are 3 main processes concerned within the project. The method consists of distinctive associate of an 

algorithm, the check algorithm with the software package MATLAB, the algorithm converts into Verilog 

language and also the last could be a check run in real time on Alterra DE2 -70 FPGA board. Firstly, the 

algorithm is tested on a static image exploitation MATLAB software package. Many static pictures were 

analyzed exploitation MATLAB software package involving the package operating system window. The 

aim of this step is to get the suitable coding algorithm to create the output face image. Static background 

image dynamic with associate degree aim to create an appropriate algorithm to be tested in real time. Input 

face image is adopted proportional component size of 2500 x 1900 and its a .png format, and it goes into the 

screening method to find lose face - wide importance. during this step, the input face image is converted into 

YCbCr color area conversion formula color. Followed by enlargement filter, connected element labelling, 

projection bar chart, the proportion of crop image size to 2500 x 1900. Once the algorithm has been 

optimized, and also the algorithm can enter exchangeable into Verilog language. Finally, this algorithm is 

hold on within the database hardware and tested in real time. 
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IV. BLOCK DIAGRAM: 

 

 
Fig. 3.1 Block diagram for overall system in MATLAB 

 

 

V. CONCLLUSION: 

The face detection algorithmic rule concerned color-based skin segmentation and image filtering. The face 

location is decided by calculative the centroid of the detected region. A code version of the algorithmic rule 

was severally enforced and tested on still footage in MATLAB. Though the transition from MATLAB to 

Verilog isn't as sleek of course, experimental results proved the accuracy and effectiveness of the real time 

system, even underneath varied conditions of lights, facial poses, and skin colors. 
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