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Abstract: Facial mask detection can be used for ATM centers where it is prohibited to wear a mask, in any situation where there is
a need to identify the facial mask this proposed method can be used. Proposed method uses template matching algorithm to detect
the facial mask. Many times when person are visiting hospital it is made compulsory to wear a mask to protect themselves from
any contagious disease. In such scenario template matching based facial mask detection algorithm can be used. This paper propose
the algorithm and also provides the review of various techniques.
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. INTRODUCTION

Face recognition has emerged as a fascinating subject in image processing and computer vision. It has a wide range of
applications, from facial motion capture to face identification, which requires the face to be recognized with high accuracy at first.
Face detection is becoming increasingly important today because it is utilized not just on photos but also in video applications such
as real-time surveillance and face detection in videos. With the developments of Convolutional networks, high accuracy picture
classification is now attainable. After face detection, pixel level information is frequently required, which most face detection
algorithms cannot offer[1].

Template Matching is a high-level machine vision algorithm that detects image portions that match a predetermined template.
Advanced template matching algorithms enable the detection of template occurrences regardless of orientation or local brightness.
Template Matching approaches are versatile and simple to apply, making them one of the most used ways of object localization.
Their applicability is mostly restricted by available processing capacity, as identifying large and complicated templates can be time-
consuming. Following Figure 1 shows that single apple is the template image and second is target image and third image shows the
box around apple without green leaf. So this shows the basic limitation of template matching algorithm which is it can only detect

the image which is provided as template.
n | !

Fig.1 template image, target image and detected image.

Template matching uses the concept of normalize cross-correlation. The main concept of template matching is to find small
signal from the big signal. Normalized cross-correlation (NCC) is an improved version of the standard cross-correlation method that
includes two new features: The results are insensitive to variations in global brightness, i.e. constant brightening or darkening of
either image has no effect on the outcome (this is accomplished by subtracting the mean image brightness from each pixel value).
The final correlation value is scaled to the [-1, 1] range, so that the NCC of two identical images is 1.0, whereas the NCC of an image
and its negation is -1.0.
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Where f is the image, t is the mean of the template,?u,v is the mean of f(x,y) in the region under the template.

Semantic segmentation takes image as an input and produces output as regions of interest or structure. Following image
shows example of semantic segmentation where first image is given as an input, second image represents structures, curves, lines
and regions and third image represents the output of semantic segmentation.
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Fig.2 input image, region or structured image and semantic segmented image.

Il. LITERATURE REVIEW

This section represent various facial mask detection techniques. The main novelty of paper lies in the combination of NCC with
semantic segmentation. Combining template matching with semantic segmentation itself is very interesting area to explore. Paper [2-
5] represents the template matching technique for various purpose. Paper [6-9] represents the use of semantic segmentation algorithm.
Initially, researchers concentrated on the edge and grey value of the face image. Paper [10] was built on a pattern recognition model
using prior knowledge of the face model. Adaboost [12] performed well as a training classifier. The famous Viola Jones Detector
[13] was a breakthrough in face detection technology, dramatically improving real-time face detection. Viola Jones detector enhanced
Haar [11] traits but failed to address real-world challenges and was influenced by aspects such as face brightness and face orientation.
Viola Jones could only discern well-lit frontal faces. It didn't perform well in low-light situations or with non-frontal photographs.
Because of these challenges, independent researchers have been working on developing new face identification models based on
deep learning in order to achieve better outcomes for various facial circumstances. This paper has constructed our face identification
model using the Multi Human Parsing Dataset [16], which is based on fully convolutional networks and can detect the face in any
geometric condition, frontal or non-frontal. Convolutional Networks have long been used to classify images. AlexNet [14] and
VGGNEet [15] are examples of typical topologies that use stacked convolutional layers. AlexNet, with 5 convolutional layers and 3
fully connected layers, won the ImageNet LSVRC-2012 competition, but VGGNet outperforms AlexNet by replacing big kernels
with 3x3 multiple kernels sequentially.

I1l. PROPOSED SYSTEM

Proposed system is based on hybrid technique. First of all semantic segmentation is applied on the input image which segments
the face and mask in two various layers. Mask layer shows the clear image of mask. For template matching various masks image can
be cropped and stored as template image to use as database. The template of mask can be gathered in tilted position. So template
dataset which can be prepared with around 500 various masks image in various position. Then the model can be trained to estimate
that whether there is mask or not in the input image. Following proposed algorithm can be used.

Step 1: Input the image F(x, y)

Step 2: Perform Preprocessing for noise removal from the input image F(x, y)

Step 3: Perform segmentation
Choose the initial threshold value t;

Segment the image F(X,y) into two regions F1(x,y) and F2(x,y)

Find the mean of the pixel F1(x,y) and denote as m1

Find the mean of the pixel F2(x,y) and denote as m2

Now consider threshold t=(m1+m2)/2 and then go back to step b

. Continue till [tj-ti+1| <=t

Step 4: After segmentation get Mask segmented image M(x, )

Step 5: Apply template matching and apply normalized cross correlation

Step 6: Perform matching and detect and draw bounding box on input image by detecting mask
Step 7: Measure the accuracy
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Figure 3: Block diagram of proposed system

IV. ANALYSIS

Accuracy of the system can be checked with false positive and false negative rate. A true positive result is one in which the
model accurately predicts the positive class. A real negative, on the other hand, is a result in which the model correctly predicts the
negative class.

A false positive is an outcome in which the model forecasts the positive class inaccurately. A false negative is an outcome in
which the model forecasts the negative class inaccurately.

There are two possibilities that if there is no facial mask in image but still a bounding box is shown and if there is actually facial
mask in the image but system does not show bounding box.

V. CONCLUSION

This paper propose hybrid method for facial mask detection. This method uses segmentation and template matching algorithm both. Proposed
method uses template matching algorithm to detect the facial mask. Many times when person are visiting hospital it is made
compulsory to wear a mask to protect themselves from any contagious disease. In such scenario template matching based facial
mask detection algorithm can be used. This paper propose the algorithm and also provides the review of various techniques. The
main finding of the paper lies in the novel algorithm for facial mask detection which use segmentation and template matching
algorithm.
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