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ABSTRACT: We present our system to sort out the images into different folders according to the face of the person
found out in the input image. Face detection is an unavoidable step in the system where face is to recognize. This paper
proposes detection of face with the help of You Look Only Once (YOLO) and face recognition by using Convolutional
Neural Networks(CNN.) Faces are detected in one regression problem with YOLO, so it is computationally faster and
cheaper. Once the faces are detected, they are processed through a face recognition algorithm. Convolutional Neural
Networks are used to correctly classify the face into the germane folders. For the classification, the faces detected
through YOLO are passed through various convolutional layer to correctly recognize face by using various feature
maps.
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I. INTRODUCTION

Advancement in technology has been taking place in a very rapid manner, the department of human computer
interaction as well advanced quite a lot. Classify images have also been quite trending in recent years. Also facial
recognition has been booming field of research. Facial recognition is recognizing the face of some germane person
according to given trained model, by taking in consideration some attributes of facial features. Facial recognition has
been widely used in various fields, for security reasons, for tagging people on Social media. Recently Facebook has
also developed a feature where we would be able to obtain information about where our photo is used even if we
haven’t been tagged in the same. The very same advancement would be very useful for us.

However, our system deals with mixture of photos given to the model and then by considering the training obtained by
the model, it will properly classify the images into various folders. This model will be helpful for segregating the tons
of images that our to be classified according to the person given in that photo. This model on the small scale could be
used for separating images in the folder which contains all the family pictures, or say suppose for partitioning the
photos at a wedding function.

The proposed system works in two stages 1) Face detection 2) Face recognition

Firstly, the input image will be worked upon with a face detection algorithm, the detection algorithm will put a
bounding box around the objects detected as people. The object detection algorithm, You Look Only Once (YOLO) [3]
will be first used to detect the people in given input image. In the past years, many face detection algorithms [2] have
been used, it could be either feature based or image based. Feature based algorithms detect face using facial features
like edges, motion, point distribution models and many other. And the image based algorithm for face detection involve
neural network, statistical approach. However YOLO out performs all of them. In terms of real-time performance, with
the support of a GPU, YOLO-PC re-trains a deep convolutional neural network to detect face at more than 40 fps
(frames per second)[9] .

Later, when the face is correctly detected in the input image, it will be passed through a facial recognition algorithm.
The facial recognition algorithm will then be able to classify the image into the respective person’s name. Here we will
use Convolutional neural network (CNN) algorithm [5]. CNNs use a variation of multilayer perceptrons designed to
require minimal pre-processing. Relatively less pre-processing is required by the CNN as compared to the various
alternative image classification algrorithms.
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Il. PROPOSED METHOLOGY

The system proposed by this paper will work in three phases:

1) Face Detection using You Look Only Once(YOLO)

2) Face recognition using Convolutional Neural Network(CNN)
3) Classification using Softmax

2.1 YOLO Algorithm

The YOLOI1] looks upon the input image as a single regression problem. Straight from image pixels to the bounding
box is viewed as single problem. YOLO scans the image in one go.

1. YOLO divides the image into S X S grids.

2. The bounding boxes are responsible for predicting upto 5 bounding boxes.

3. For each bounding box the class is predicted along with it prediction score.

4. The number of the bounding boxes we get will be 13 X 13 =169, and each grid producing upto 5 bounding boxes.
Therefore a total of 169 X 5 = 845 bounding boxes in total

5. Most of the bounding boxes will have very low confidence score, and in the end only the bounding boxes crossing
a certain threshold value would be included. For face detection threshold value of 30 sounds good enough.

6. Each bounding in Yolo predicts 5 parameters : x,y,w,h and confidence.
The (X, y) coordinates represent the center of the box relative to the bounds of the grid cell. The width and height
are predicted relative to the whole image. Finally the confidence prediction represents the 10U between the
predicted box and any ground truth box

7. YOLO algorithm has a convolutional network used : convolutional 3X3 kernel and a max pooling of 2X2 kernal.

2.2 Convolutional Neural Network

Convolutional neural networks [5] were introduced to deal with all loopholes of simple neural networks.
CNNs are feed-forward networks, they have the ability of extracting topological properties from the
unprocessed input image without any pre-processing needed. Therefore, these networks integrate feature
selection into the training process [3]. Furthermore, CNNs are able to recognize patterns with regard to
robustness to distortions, extreme variability. Also simple geometric transformations like translation, scaling,
squeezing, rotation, noise and stroke width [6, 7].CNN has a structure which includes convolutional layer, max
pooling layer, flattening and fully connected layer.

2.2.1  Convolutional layer

Convolutional layer is the layer which applies a convolutional operation to the input image. Basically this
where activation function is performed, between the input image and the feature detector. The feature detector
is a 3 X 3 matrix, the convolutional layer compresses the original input image. The value of the stride
shouldn’t be very small or very large. Normally for the facial recognition stride of 1 works fair enough. No
doubt certain information is lost but the important information is retained. We have many filters maps as we
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have classify the input image on basis of various features. The convolutional layers are lined up one after the
one.

Relu

The function of the ReLu layer is to increase the non-linearity in our model. ReLu is a rectifier and it includes
units which employ rectification.
The ReLu function is defined in mathematically form as
f(x)=x+=max(0,x)
where X is the input to a neuron
To reduce the the linearity all the negative values are replaced by 0. This breaks the linearity of the input
image.

Max Pooling

Pooling layer is used to reduce the dimensionality measure of activation mapping. The pooling layer reduces
the spatial dimensions. The depth isn’t lost due to pooling in CNN. In addition the computation power
increases as well. Max-pooling simply outputs the maximum value within a rectangular neighbourhood of the
activation map. The position of this layer is generally between the convolutional layers.

Flattening

Flattening layer is the one of the most simple layers in CNN. The output, that is, the pooled feature map which
is stored as an 2-D array is converted to a 1-D array. The purpose of flattening is so that it is suitable to feed
the further data for classification into the neural network.

Fully connected layer

The final layer, Fully Connected Layer (FCL) term refers to that every filter in the previous layer is connected
to every filter in the next layer. The main purpose is to combine the features into more attributes that predict
the classes in a better way. The input to this layer is the flattened layer and gives output by specifying the class
the image belongs to.

Softmax
To make sum of the probability of the different classes getting predicted equal to 1, we introduce the softmax
layer.

Softmax layer is mathematically defined as :

ExTw_,-
Ply=jlx)= ————
k= EX "h"*

Algorithm used :

1. Detect the faces in an image of S*S grid.
2. Put a bounding box around the faces detected.
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3. Convert all the imagesto 16 X 16 X 1,32 X 32 X 1, 64 X 64 X 1.
4. Add the convolutional layers to classify between the predefined classes.
5. Later, to correctly classify the faces into appropriate folder using Softmax function.

111. CONCLUSION

This paper reprsents face recognition using YOLO and CNN Architecture, for face detection YOLO is used and image
classification CNN is used. Now, the mixture of input images can be classified into the different folders according to
the name of the person. The image whose final value doesn’t reach the specified threshold value are put in a
anonymous folder, which contains all the unclassified images. The minimum threshold value for classification could be
adjusted according number of training images available, it again depends on the number of folders. So the burden to
categorize the mixture of input image is reduced.
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