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Abstract - In recent times, due to the widespread of 

COVID, where keeping one's distance from others in public is 
mandatory, it would be more efficient if we could limit 
human interaction in public places like stores. A well-
trained machine which is capable of doing a wide range of 
tasks can reduce human engagement. A chatbot is an 
application that replicates human interaction through NLP, 
they are constructed in such a way that users cannot 
identify whether they are receiving a response from a 
machine or a real human. This research paper introduces an 
Artificial Intelligence-based Shop Assistant which can be 
implemented in the shops as an interactive kiosk, which 
detect whether the person is wearing a mask as an 
authentication and then gives access to a chatbot for 
product search. It takes input from a customer in form of 
speech and text, supporting multiple languages and 
provides with enquired information about the product - 
stock, prices, discounts, etc. Kiosk can redirect the customer 
to the designated selves where the enquired products are 
placed. This system will even alert the shop manager when 
product availability is reducing. At the same time, it 
increases customer engagement as the customer can access 
information about a wider range of products than physically 
searching for it which reduces human dependency. This 
system can also be used for direct and indirect marketing to 
promote products. Data analysis of the searched data 
provides insights into the best and worst-performing 
products, which aids in sales forecasting and inventory 
management. 
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1.INTRODUCTION 
 
COVID pandemic started in late 2019 and within a year it 
has affected more than 180 million and led to the death of 
over 3.8 million people worldwide. The disease’s spread is 
still ongoing in numerous parts of the world as of June 
2021. Controlling future epidemics will include social 
distancing initiatives [1]. Maintaining social distance is not 
only a choice but also a necessity as a result of an 
unanticipated shift caused by COVID [2]. Because the 
human footprint is higher in public settings, the viruses 
are more likely to propagate there. To reduce human 
intervention, an Artificial Intelligence-based Kiosk system 
can be implemented that does not require any form of 
human-to-human interaction to break the chain. In this 

research article, we presented a web-based kiosk system 
with relevant Graphical User Interface (GUI) which can be 
deployed in shops and utilized as an automated shop 
assistant, with numerous functions that will lessen 
dependency on human assistance. The suggested system's 
features are explained further below. 
 
Mask detection functionality works as an authenticating 
system for this kiosk, which will let the customer enquire 
about the product only if the customer is wearing a mask 
else the system would not let the user use the kiosk. 
Computer vision is used to train the mask detection model, 
which is used to discern between items, categorize them, 
and order them based on the trained data points. 
Previously, Computer Vision was solely intended to 
replicate human visual systems until we discovered how 
an Artificial Intelligent model can be used to augment the 
functionality of a system [3].  Classifiers from 
Convolutional neural networks (CNN) are also employed 
in the proposed model, resulting in a model with 
considerably greater accuracy with the same quantity of 
test and train data [3]. Regardless of the layout of the 
visual recorded by the computer vision, the model can 
track the face.  
 
 The kiosk is trained with a natural language processing 
model which can take input from customers in the form of 
text and speech in various supported languages. A 
database is created by the system admin which contains 
all the products with their corresponding amount and 
aisle number (location) where the products are stocked 
up.  The kiosk will be able to analyze and process the 
user's request and fetch the required data from the table. 
The entity is extracted from the user's request which is 
then matched with the database and then the data is 
retrieved and produced to the customer.  
 
The queries that are entered into the system are saved in 
our database, which can then be retrieved and utilized to 
analyze product sales and trends. The dataset is subjected 
to exploratory data analysis in order to better understand 
the pattern of the data and discover the data points. In this 
system, we have analyzed the data we collected 
to determine the product's trend over a specific period of 
time, as well as the word cloud, which makes it easier to 
analyze on-demand products and determine the time 
period when users are most active, which can be used for 
product marketing and endorsement. To increase the 
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reach time of the ads, the ads should be placed at the time 
when the active time of the system is high [4]. 

 
2. OVERVIEW OF THE PROPOSED SYSTEM 

 

Fig - 1: Overview of Kiosk Model 

 
The user will approach the kiosk for help, which will be 

augmented by our Artificial Intelligence Chatbot. When a 

user approaches the Kiosk, a front-facing camera is used to 

determine if the customer is wearing the mask by 

computer vision. The user will be denied service if they 

are not wearing a mask. This is accomplished through the 

use of a CNN-based face detection model. When it's 

confirmed that the user was wearing a mask, they'll be 

directed to a chatbot screen where they can ask questions 

in the form of voice. The frontend system, which also 

serves as a kiosk, will transform voice queries to text using 

speech-to-text techniques, and then send the query to the 

backend server, where natural language processing 

technologies will be used to determine the intent and 

entities. For instance, the user asks “Where can I find some 

Breakfast?”, here the Intent will be to “BUY” and the entity 

will be “BREAKFAST”. This intent and entities will invoke a 

REST API call to a NodeJS server which acts as a layer 

between the database and Kiosk [5]. The database has all 

the information regarding a particular product, when the 

NodeJS server queries about a product it receives all the 

information regarding that particular product and 

generates a response to be sent to the kiosk which the 

user can interpret. 

 
3. METHODOLOGY  
 
3.1 Mask Detection for user authentication 
 
The proposed Artificial Intelligent based system includes 
face mask screening to prevent customers from entering 
the shop without a mask. This works as the authentication 
system for our kiosk model, a customer can not access the 
chatbot until computer vision system detects the customer 
is wearing a mask 
 

3.1.1 Data collection and processing 
 
The sources [6][7] provide image datasets divided as Mask 
and Without Mask, which are then used to train and test 
the algorithm. The mask dataset has 2602 pictures, 
whereas the non-masked dataset has 2604 images. Image 
augmentation [8] is a technique for modifying pictures in 
terms of magnification, rotation range, and other 
parameters, resulting in a greater number of data points 
and hence improved algorithm accuracy.  The images are 
transformed to a certain size(50x50) and color 
scale(greyscale) as the extra details in the image captured 
by computer vision are unnecessary and will increase the 
processing time of the model. This transformation will 
ensure consistency across all pictures in the collection, 
which speeds up the on-camera live recognition. 
 

3.1.2 CNN used for Face Detection 
 
A Convolutional Neural Network is a Deep Learning 
method that takes an input image and assigns priority to 
various aspects in the image based on learnable weights, 
which are often provided by the developer in the form of 
training and testing data allowing it to distinguish one 
from the other [9]. In the proposed model, there are two 
convolutional layers and the pre-processed greyscale 
images of 50x50 are passed into the first convolutional 
layer which consists of 200 kernels of 3x3 image matrix 
which is fed into the second convolutional layer which 
consists of 100 kernels of 3x3 image matrix, both the 
layers are followed by Relu (Rectifier unit) and Pooling 
Layers. Max pooling layer of size 2x2 image matrix is used 
in this model which is used to extract the maximum 
dominant features that are present in the kernels, this 
layer also works as a noise suppressant which is 
important for reducing the extra and irrelevant features 
present in the kernels [10]. After the image is passed from 
both the convolutional neural network layers, it is further 
passed to the classifier stage. In the classifier layer, the 
convolutions are flattened which is connected to a dense 
layer of 50 neurons. A dropout layer is added in the 



              International Research Journal of Engineering and Technology (IRJET)                e-ISSN: 2395-0056 

             Volume: 08 Issue: 07 | July 2021                 www.irjet.net                                                   p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 2674 

intermediate stage to reduce overfitting in our model. The 
convolutions are further classified into two neurons for 
‘Mask’ and ‘No Mask’ which are also known as label 
classes. The SoftMax technique is used for the 
classification. Categorical cross-entropy is used to find out 
the loss of the model while training and testing the 
datasets as we have two categorical outputs and lastly 
Adam Optimizer is used for gradient descent, this is a high 
accuracy optimization method with the usage of low 
memory. 
 

 

Fig – 2: Overview Mask Detection 

 
3.1.3 Training and testing of the model 
 
The model was trained using training data for the first 
80% of the data points and test data for the remaining 
20%. Both with mask and without mask data are included 
in the data points. The constructed algorithm is put to the 
test throughout 20 epochs (iterations) and the results are 
present in Table 1. 

Table - 1: Loss and accuracy percentage produced 

Epoch Loss Accuracy Val_Loss Val_Accuracy 

1 0.5900 0.6751 0.5467 0.7316 

2 0.5670 0.6983 0.4805 0.7844 

3 0.5214 0.7400 0.4564 0.8273 

4 0.4978 0.7553 0.3884 0.8416 

5 0.4408 0.7939 0.3333 0.8790 

6 0.4032 0.8219 0.3032 0.8845 

7 0.3900 0.8242 0.3218 0.8812 

8 0.3910 0.8222 0.2742 0.8922 

9 0.3611 0.8489 0.2674 0.9032 

10 0.3529 0.8480 0.2681 0.9131 

11 0.3392 0.8478 0.2752 0.8779 

12 0.3436 0.8564 0.2456 0.9098 

13 0.3232 0.8622 0.2358 0.9065 

14 0.3169 0.8681 0.2432 0.9142 

15 0.3327 0.8556 0.2437 0.9043 

16 0.3245 0.8628 0.2208 0.9219 

17 0.3046 0.8675 0.2109 0.9197 

18 0.2986 0.8772 0.2208 0.9098 

19 0.2992 0.8753 0.2342 0.9123 

20 0.2902 0.8808 0.2128 0.9285 

 
Graph 1 depicts the accuracy model which shows the data 
accuracy curves for testing and training datasets. Both the 
datasets accuracy are nearly comparable, showing that the 
model can almost accurately predict live data with 
minimal overfitting 

 

Graph - 1: Accuracy model 

Graph 2 depicts the data loss model. After each epoch, data 
loss decreases, and the training and testing data sets 
produce equivalent findings which is an ideal situation 
[11].  

 

Graph - 2:  Loss model 

The model's accuracy (Fig 3) was determined to be 92.85 

 

Fig - 3: Output of accuracy of model 
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3.1.4 Implementation and results  
 
A hardware webcam is used to video capture in real-time. 
Cascade classifier, which is a pre-trained model provided 
by OpenCV [12] is used to extract the region of interest of 
the image and crop it out and transformed it into a 50x50 
image size and that live image is passed through the 
trained CNN model which labels the input into two 
classifications. Following successful implementation, we 
can see that when the individual is wearing a mask, the 
face in real-time will be labeled as "Mask," and when the 
individual is not wearing a mask, the face is labeled "No 
Mask." 
 

4.1 NLP for Interactive Chatbot 
 
4.1.1 Naive Bayesian Classifiers 
 
Naive Bayes' classification, a probabilistic classifier which 
is derived from Bayes' theorem which is used for 
classifying the data into multiple segments. For example, 
for the dataset used here, the data are classified into 
categories like 'Buy' and 'Return'. This classifier is based 
on Bayes' theorem (Fig 4) which is to find the probability 
of Ck given that event X is true evidence. P(Ck ) is the 
event occurring when there is a finite amount of outcomes 
that can occur at equal probability and P(x|Ck ) is the 
probability after the evidence is seen[13]. 

Fig - 4 : Bayes Theorem 
 

4.1.2 Training and Testing of datasets 
 
A dataset of input data has been created manually which is 
further divided into training and testing data. 80% of the 
data in the database is used for training the model and 
20% is used for the test the same. Supervised learning is 
used to train the data, which refers to labeling input and 
desired output together. Classification technique is used to 
create this model which efficiently maps data into its 
target category. It can recognize the intents of the 
sentences passed by the user and can categorize it into the 
target category. This algorithm asserts the training data 
and a function is created, which is required to map into 
new sentences [14]. An accurate model will allow the user 
to determine proper results for new data which are not 
passed in training datasets. Table 2 shows a few examples 
of data passed into the training dataset. 

Table - 2: Training model example 

Source request Decision 

Will you accept the merchandise as a return Return 

How do I give back this sanitizer? Return 

Where can I find the milk? Buy 

What is the best way for me to return this 
sanitizer? 

Return 

I need some milk  Buy 

Do you have return policy for this product? Return 

Do you have eggs available? Buy 

I cannot find bread here. Buy 

 
4.1.3 Implementation and output 
 

 

Fig - 5: Overview of Chatbot 
In this system, a Bayesian algorithm is used to train the 
dataset to understand the user's intents. The intents are 
primarily words like 'where', 'how', 'when' etc which are 
used to determine the requirement of the user[15]. These 
intents are further used to extract information from the 
user request like 'shampoo', 'milk' etc which are known as 
entities. The entities and intent along with each other 
enable the machine to classify the data into components 
like whether the customer wants to 'return 'or 'buy' the 
entity product [16][17]. 

 
5.1 Sales Analysis and Marketing using 
Exploratory           data analysis   
 
5.1.1 Data collection and Pre-processing 

The backend database stores the customer's inquiries 
about any product in columns such as Text and 
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Timestamp. For cleansing, the data is retrieved from a 
table in a dataset [18]. This procedure is followed to 
maintain consistency across the entire dataset and to 
remove any unnecessary or extraneous data. Extra words 
like 'I', 'Where', 'You', 'there' and many more are stored in 
the list and are removed together from the whole dataset 
using a loop. The words in the list are replaced with 
whitespace and then splitting the sentence using split and 
re-joining the whole sentence.  

5.1.2 Trend Analysis using WordCloud 

It is critical to comprehend customer behavior in order to 
comprehend the pattern of a specific period of time. 
Consumers' purchasing habits are intertwined. From the 
dataset which is created after the preprocessing of the 
input data, the frequency of each product over a given 
time period is assessed, and a word cloud is constructed to 
help visualize the data [19]. Figure 6 shows that a few 
texts are displayed in a larger font than the others. This is 
because the more often searched data is displayed in 
larger font size, while the less frequently searched data is 
displayed in a smaller font size, which clearly displays the 
trend for that period of time. 

 

Fig - 6: WordCloud for Trend Analysis 
 

5.1.3 Data Analysis for Marketing  
 
The customer data that is stored in our internal system 
can be used for direct and in-direct marketing of the 
products. For example, in the dataset created after the 
data is cleaned, we will have columns such as keywords 
(which will primarily consist of products and reviews, if 
any) and the timestamp in which the product is searched. 
We can determine when the kiosk system is most 
frequently utilized and use the kiosk display banner for 
any type of product branding. For example, based on the 
data collected by the system, it can be inferred (Graph 3) 
that the major number of activities is between 11:00 hours 
and 19:00 hours. Whereas, 1:00 hours to 5:00 being the 
lowest for the kiosk activity. So, within the high active time 

period, we can run an advertisement that will be effective 
in increasing product interaction among a large number of 
buyers. 

 

Graph - 3: Kiosk activity time Graph 
 

6. CONCLUSIONS 
 
In this study, a business automation process is proposed 
that reduces any kind of human interaction inside a closed 
space, which has been described as the new normal since 
the outbreak of the pandemic and also lowers the shop's 
operating costs by reducing the shop's reliance on human 
shop assistants. This kiosk is trained to detect whether the 
customer entering the shop is wearing a mask. This 
system uses NLP to understand customer’s queries and 
gives feedback according to the query.  By training the 
model with a variety of different sorts of data and 
enhancing the model's accuracy, the system's computer 
vision can be improved. In the chatbot, a log file will be 
maintained for all the requests which the kiosk is unable 
to process which will be later accessed by the admins to 
train the model in a more efficient way. A constant update 
patch will be required to handle various queries from the 
user.  The data which are stored can also be further 
analyzed to maintain the inventory [20] of the store in a 
more efficient way which will make sure the on-demand 
products are in stock while reducing overstocking of items 
that have fewer sales.   
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