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Abstract-The problem with the design of the 

currently used Candy Dispensers is in malls is that 

they are mechanical meaning that it is a very 

tedious procedure because the customer needs to 

follow certain steps in order to get the candy. We 

gained initial ideas by researching current candy 

dispensers to come up with this design We then 

took what we found and made the most user-

friendly product possible. For this project we 

created a candy dispenser for a class. This Candy 

Dispenser holds candies based on the likings of the 

people. Through facial recognition it will display 

the individual’s favorite candy. In the future this 

project can further be extended on a broader 

perspective by using gesture recognition with the 

goal of interpreting human gestures via 

mathematical algorithms and also by creating a live 

Candy Vending Machine using IOT based 

hardware. 

 

Keywords— Face Recognition, Face Detection, 

Convolution Neural Network, Displaying Favourite 
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1. INTRODUCTION 

       In this paper we will discuss about the program 

developed hat will display the image of a candy 

based on an individual’s preference. We have 

implemented this project using facial recognition 

algorithms that will be applied to the datasets 

collected. These algorithms will be further 

discussed in detail.  

       In Face recognition we identify a person or 

verify his/her identity using the facial structure and 

its individual regions. In the recent years 

segmented facial regions, such as forehead, eyes, 

nose, mouth, chin and the distance between them 

has caught the attention of various researchers. 

Features extracted from the individual regions and 

the distance between these are found to be unique 

for every person. These facial measurements are 

then found to be constant once a person get mature 

and is only slightly affected even if the face is 

rotated or tiled playing a role in face recognition. 

       The main idea is to divide the individual 

regions and get the definite features for every 

person. Calculating the exact distance and the 

relative positions is a great challenge in image 

processing. Holistic feature generation technique 

contains less discrimination details whereas 

geometrical measurements found to be more 

distinguished for an individual. Face features can 

be extracted automatically or manually from the 

specific individual regions and then it is given to 

system for performing recognition. Face 

recognition can successfully recognize an 

individual’s face, only when the images are 

obtained under certain prescribed conditions. When 

face images are captured under varying poses, 

lighting, expression and with accessories the 

performance of the system degrades. 

       In this paper we propose the approach of 

geometric measurements of the different face 

regions such as eyes, nose, and mouth. Directional 

information is calculated using Fast Wavelet 

Transform. Real Dual Tree Discrete Wavelet 

Transform (DT-DWT) is used to generate whole 

face information for strong multi resolution and 

multi directional approach for pose and expression 

invariant face recognition. Fusion is done using 

magnitude of detailed sub bands at each level of 

real Dual tree discrete wavelet transform (DT-

DWT).Each face image is described by a subset of 

http://jespublication.com/


www.jespublication.com Page No:95 

 

Vol 11, Issue 4 , April/ 2020 

ISSN NO: 0377-9254                                  

  

 

 

 

 
 

band filtered images containing coefficients of DT-

DWT which characterize the face textures, In order 

to capture better multi-orientation information in 

face images Fusion of detailed sub bands is used to 

obtain overall texture features of an image at each 

resolution We fused sub bands into small sub-

blocks, from which we extract compact and 

meaningful feature vectors using statistical 

measures such as feature variance. Mean and 

standard deviation is used as a feature measure to 

calculate feature variance. 

       We will calculate geometric measurements 

(area) of face regions, directional information and 

then we fuse it with the Real Dual Tree Discrete 

Wavelet Transform. Selesnick Real Dual-Tree 2D 

wavelet transform is implemented using two 

critically sampled DWTs in parallel on the same 

image.  

 

STEPS: 

 

1) Proposed Work:  

       The task of the proposed system is to capture 

the face of each person and store it in the database 

for displaying its favourite candy. Students face 

should be captured in such a way that all the 

features are recognized. The working mainly is that 

the video captured data is converted into image to 

detect and recognize it further. Further the 

recognized image is provided with its favourite 

candy. The Proposed Work consists of the 

following steps:  

(1) Capturing the video: Camera is used to capture 

videos of the frontal images of the students of the 

class. 

(2) Frame conversion: Video is converted into 

frames for better facial recognition. 

(3) Face detection: Face detection is a process in 

which image is searched to check if there is a face 

or not. Image processing cleans up the face after 

finding it for easier recognition. Convolution neural 

network is used for face detection. 

CNN: Convolutional neural network is a deep 

learning model which has hidden layers that have 

convolution and pooling functions with activation 

function for introducing non linearity. CNN also 

called as covnets are used to share parameters.  A 

review of the architecture and training process of 

CNN is provided. Piling of several building blocks 

such as convolution layers, pooling layers and fully 

connected layers .Performance of the model is 

calculated with a loss function under particular 

kernels and weights through forward propagation 

on a training dataset and learnable parameters 

which includes kernels and weights, 

Backpropagation with gradient descent 

optimization algorithm according to the loss value 

these kernels and weights are updated.  

(4) Facial recognition: Following are the steps in 

facial recognition:  

 In the first step we convert the gray level 

image to a black and white level image.  

 In second step we perform the segmentation of 

important facial regions such as eyes, nose and 

mouth.  

 In the third step the areas of different facial 

regions are calculated.  

 In the fourth step directional information is 

calculated using Fast Wavelet Transform.  

 In the fifth step to capture the variations of 

pose, expression, orientations Selesnick’s 

toolbox is used for calculating (level-2) Real 

Dual Tree Discrete Wavelet Transform. Two 

band-pass sub-images at each level is produced 

by (DT-DWT) corresponding to lo-hi, hi-hi 

and hi-lo filtering. After this normalization is 

performed with the help of feature variance.  

  Finally, the fusion is performed of the data 

that is generated from the all the above steps. 

Step 1   Binary Image Formation 

       The gray level information ranging from 0-255 

is present in the gray level image. To convert the 

gray level image to black and white level image all 

the pixels of the image are converted with the 

luminance which is greater than the threshold. The 

threshold for better reconstruction to transform the 

image was set by Otsu’s algorithm. The threshold 

chosen by Otsu’s method minimizes the intraclass 

variance of the black and white pixels. Black and 

White image formation is responsible for 

converting the gray level image to a normalized 

intensity value that lies in the range [0, 1]. By 

Otsu’s method, the gray level values greater than 

the threshold are set to 1 and the gray level values 

less than the threshold are set to 0. For example, 

let’s consider that if the image is of size 112X92, 

then the threshold by Otsu's method is found to be 

0.4627 for the input image. 
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Step 2  Segmentation of facial  

Regions 

       Eyes are an important region of our face. If we 

carefully investigate, it suggests that eyes are 

nearly unique for every individual. Also, there may 

be a possibility that there exists a difference 

between the left and right eye. The left and right 

eye of an individual are segmented by the Proposed 

Approach to capture the meaningful information. 

After doing a lot of analysis it is found that by 

selecting the rows from 31:55 and columns from 

55:78, the eyes region is segmented for the right 

eye region. Rows from 31:55 and columns from 15: 

40 are selected for the left eye region. It is found 

that Mouth, the important organ of our face is 

nearly unique for every individual. Segmentation is 

done by considering the rows from 78:96 and 

columns from 31:70. Nose which is also an 

important organ of our face, is found to be unique 

for an individual. By considering the rows from 

48:75 and columns from 38:62 segmentation is 

done. To make the system invariant to expression, 

orientation and profile, some more regions near to 

eyes are selected. Figures 11,12,13,14 below show 

the different segmented region of the face for the 

binary transformed image. Segmentation is done on 

the black and white level image that we generated 

as explained in step 1. Different segmented facial 

regions are unique because the width, length and 

area differ from person to person. 

 

 

 
 

Step 3  Area of Facial Segmented Regions 

       After segmenting the different facial regions as 

proposed in the above section, their areas are 

computed as follows: The area calculation is done 

roughly based on the total number of pixels that are 

on in the image, but they may not be exactly the 

same as different patterns of pixels are weighted 

differently. Each pixel is a part of four different 2-

by-2 neighbourhoods. The area calculation of each 

pixel is done by gathering information based on 2-

by-2 neighbourhood using Bit Quad Patterns as 

explained by Pratt and William. The figure below 

shows segmented facial regions along with its 

corresponding area. To get the values in required 

range, normalization of the different areas is done 

by dividing it with 7000.  

 

 

Step 4  Fast Wavelet Transform 

      Fast Wavelet Transform is useful in edge 

detection and helps in capturing directional edges 

in face recognition. Fast wavelet transform is 

defined as the linear combination of double 

resolution with copies of themselves via series of 

expansion. Facial features are extracted using Fast 

Wavelet transform to make the system direction 

and expression invariant. The horizontal, vertical 

and diagonal coefficients are given in detail & it is 

performed using ‘sym4’. The detail coefficients can 

be retrieved by convolving rows of image with 

high pass filter and then down sampling. To get the 

diagonal and vertical coefficients, the columns are 

then convolved with high pass filter and low pass 

filter. The rows are convolved with the low pass 

filter followed by down sampling & the columns 

are convolved with high pass filter and low pass 

filter to get horizontal and approximation 

coefficients. The speed is 2 times when compared 

with Discrete Wavelet Transform. The figure 

below shows the result of Fast Wavelet Transform 

of the face image after convolving with the 

wavelet. The information of facial details such as 

Eyes, Nose, Mouth and Ear is provided by 

horizontal coefficients. The information of the face 

structure is provided by vertical coefficients. 
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Step 5 Dual Tree Discrete Wavelet Transform 

       We get 3 detail subbands excluding the 

approximation subband at each level in 2D DWT. 

First two wavelets are aligned in vertical and 

horizontal directions and the third wavelet has no 

ruling orientation in 2D DWT.  Checkerboard 

artifact is created by mixing two diagonal 

orientations. Dual tree (2 tree) structure which is 

contained in each subband is used to form two 

different orientations in Real DT-DWT.As shown 

in the figure above in Real DT-DWT the six 

wavelets are oriented in six distinct directions and 

free of checker board artifact 

 

 

Directional multiscale decomposition of the gray 

level whole face image up to level 2 is performed 

in step 5. In order to make the system capable for 

holding various expressions, and to cope up with 

the problems of orientation, illumination and pose, 

Real Dual Tree Discrete Wavelet Transform 

(Selesnick’s Technique) is used. Corresponding to 

lo-hi, hi-hi and hi-lo filtering, a (DT-DWT) 

produces two band-pass sub-images at each level. 

Six band-pass sub images of size [64x64] and eight 

bandpass sub images of size [32x32] giving total of 

14 images generated using real DT-DWT (level 2) 

are generated & used for a face image of size 

[128x128]. Using the statistical measure, the 

features from 14 band-pass sub images are 

extracted. To normalize the data and to get the 

facial description, feature variance is used. It is 

calculated as follows:  

 By reshaping each band image to 64x64 and 

then stacking, generate the face image vector 

from the training dataset.  

 Let the reshaped image vectors face images 

that are generated be  

 

 Calculate the mean image from the training 

set, and it is defined by 

 

 This vector is used to differentiate each face 

from the average 

 

 Calculate the standard deviation as 

 

 Finally generate Feature vector by dividing 

each vector of  with standard deviation 

of corresponding image vector. 

Step 6  Fusion 

The multiscale description information of the 

whole face image data as explained in the above 

step, generates the Facial Description Vector. 

Finally, the fusion is performed by segmentation of 

facial regions in step 2, finding the area of 

segmented facial regions & stacking the vector 

with the geometric normalized measurements 

explained in step 3, Fast Wavelet Transform edge 

gradient information as explained in step 4 and 

facial vector as explained in step 5.  
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