
Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed 

under the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-

commercial use, distribution, and reproduction in any medium, provided the original work is properly cited 

  

 

  

 

First International Conference on Computer Engineering  

   International Journal of Scientific Research in Science and Technology 

Print ISSN: 2395-6011 | Online ISSN: 2395-602X (www.ijsrst.com) 

Volume  5 Issue 8, November-December-2020 

 

 

183 

Understanding Customer Behaviour in Shopping Mall by indoor tracking and 

QR Identification 
Shreyas Tembhekar1, Rohan Sambhudas1, Shubham Yerunkar1, Vinita Sangle1, Prof. Chaitanya Bhosale2 

1,2Department of Computer Engineering, Dr. D. Y. Patil School of Engineering, Lohegaon, Maharashtra India  

 

ABSTRACT 

 

The prosperity of various indoor data tracking technologies makes possible for the large collection of tracking 

data in indoor spaces such shopping malls. Much of the focus has been on several fundamental problems such 

finding the ideal location, indoor shopping mall model, products requirements and understanding the patterns 

of shopping behavior of customers to facilitate higher growth in sales and to analyze strategies to efficiently 

manage the customer data, this paper attempts to analyze customer behavior from a unique indoor tracking 

data, which will promote the convergence between various applications and the underlying data. In particular, 

this paper uses the alternative method for indoor tracking and customer data by using QR code technology 

which uniquely differentiates each customer, collectively stores data and provides organized purchased product 

data, wherein we cluster users into several groups and summarize the most characteristic behaviors of each 

cluster. Last but not least, we analyze customer’s individual behaviors through two aspects: 1) the K-means 

clustering algorithm is used to reveal concentrated region for the attributes required to analyze and 2) a 

summary of all the purchase data classified into categories required by user are generated. 
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I. INTRODUCTION 

 

In recent years, the data mining field has become a 

very important concept in business and marketing 

sector. One such sector is the shopping malls and 

complexes which require the analysis and 

understanding the customer purchase pattern and 

behavior towards the products. This project aims to 

provide a concrete solution to analysis and tracking of 

customer behavior and its analysis using machine 

learning. Although a considerable amount of research 

has focused on the management [1] and analysis of 

indoor tracking data [2], we still have a relatively 

limited understanding of the customer to become the 

loyal consumer behaviors in an indoor space (e.g., a 

shopping mall). To fulfill this crucial void, in this 

paper, we aim to introduce a unique indoor tracking 

technique with the help of QR code technology. Both 

the data and relevant analysis can serve as the 

building blocks of future study and applications 

which can serve the purpose to generate maximum 

efficiency for the shopping malls from the data 

obtained from this paper.  The usage of QR code 

technology [3] is implemented to allocate unique 

identification to each customer entering the shopping 

mall. All the purchases made by the  Customer are 

recorded in the database by scanning the QR code at 

the time of purchase and linking it to allocated 
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customer. The purchase details are then analyzed 

based on machine learning techniques to generate 

results which facilitate the growth of the shopping 

centers. This paper provides a combined solution to 

store customer data for marketing and to analyze it 

for better development of strategies and 

improvements in the business sector. 

 

II. LITERATURE SURVEY 

 

 In this section, we give a brief overview of several 

core issues involved in dealing with indoor tracking 

data and Indoor Localization. To obtain accurate 

positions of tracked objects serves as the foundation of 

other relevant issues. Over the past several decades, a 

variety of techniques have been proposed for indoor 

localization, which can be classified into two 

categories: active and passive. The former kind of 

techniques require tracked persons to participate 

actively, while the latter estimate the position based 

on the variance of a measured signal or video process. 

Since the former are able to capture the semantics 

associated with indoor entities and the movements 

enabled or disabled by such entities. In a separation of 

different space models into a multi-layered 

representation is introduced so as to reflect the 

internal structure of an indoor space as well as the 

characteristics of sensors and transmitters. Indoor 

Data Indexing. Given tremendous indoor tracking 

data collected by one or more techniques, numerous 

indexing methods have emerged to meet the demands 

for efficient and scalable spatial query processing. To 

cope with the challenges posed by various 

applications, researchers have presented a variety of 

querying methods for indoor objects.  

Some remarkable contributions in the survey of the 

Customer behavior analysis and related aspects are 

also included.[4] in his study mentioned Street 

markets in developing countries constitute an integral 

part and exhibiting the ethnic image of the habitat of 

the local economy. The shopping malls had 

intercepted the traditional marketplace culture and 

instrumental in shifting the consumer behavior in 

urban areas. In this paper discussed how consumer’s 

decision-making styles shift towards shopping at mall. 

It concluded with specific suggestions for reducing 

conflicts and increasing cohesiveness with regard to 

shopping behavior between shopping malls and street 

markets. [4] strategically analyzed the Indian retail 

industry. This identified the drivers which were 

affected the growth of the Indian retail market, looks 

at the major factors affecting the retail business and to 

carry put the SWOT analysis of organized retail in 

india. The results of the study depicted that 

infrastructure, economic growth and changing 

demographics of consumers were the major driver of 

organized retail in india. In this study stated location 

of the retail store, management style and adequate 

salaries to personnel enhanced the effectiveness of 

retail business. Some  studies mentioned future 

competition between mall operators so they redefined 

nature of business. They sated Indian families 

shopping had become more of an emotional 

experience than habitual low involvement consumer 

behavior. The purpose of the paper was to examine 

the impact of entertainment facilities in Indian malls 

on shopping behavior. The researcher findings 

suggested that entertainment facilities in malls 

contributed to drawing traffic to Indian malls.[5] in 

their paper presented consumers satisfaction level as 

experienced by the shopping centre offer. They stated 

the relationship between shopping centre image 

attributes and the consumer satisfaction, loyalty, The 

Study results indicated specific shopping centre image 

attribute were positively related to consumer 

satisfaction and loyalty. Consumer’s intensions were 

examined regarding potential shifts in their behavior 

due to economic crisis. 

A bar code is an optical machine-readable 

representation of data related to the object to which it 
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is attached. Originally barcodes systematically 

represented data by varying the width and space of 

parallel lines, and may be referred to as linear or one-

dimensional (1D).Bar codes consist of bars and spaces 

that vary in width. The bars and spaces on a bar code 

correspond to numbers and letters that represent 

descriptive data. In 1994 Denso Wave5 started using a 

type of bar code for their robots industry. It spread 

over to the car manufacturing industry. We never 

really saw the potential that had QR Code technology. 

Unlike the standard bar code system in use today, QR 

codes are far more powerful and can contain much 

more information. While out current bar-coding 

system holds information only one-way, QR Code [6] 

holds into both vertically and horizontally. In 

comparing the current bar-coding system with QR 

Codes [7], we also note that QR Code is really about 

convenience. In order to access the information 

contain within our current barcode system, we need a 

special scanner. The type of scanner and system isn’t 

cheap. Therefore, you don’t saw them in households 

and the system’s use continues to be restricted to 

retailers and larger businesses. 

Multiple researches were made which contributed 

towards the development of what stands today as a 

solid foundation towards develop of this paper which 

marks the contribution from the previously 

conducted survey.  

 
 

 

III. METHODS AND MATERIAL  

A. ARCHITECTURE LAYOUT 

 

 
 

B. MODULES 

 

The system is divided into 3 modules which represent 

the data collection phase, the data processing and 

manipulation phase and finally the output generation 

phase. 

The primary data gathering phase begins at time 

when the customer enters the shopping mall. The 

person is allocated a unique custom generated QR 
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code wrist band to carry along and present it while 

any purchase being made during their shopping 

journey in the mall. This generated unique code 

carries the Customer data which includes the name 

details, age, contact details and other required 

attributes which are linked to the QR code. This sets 

up the base structural layout in the database for all 

the customers which visit the shopping mall.  

The customer provides the QR code for scanning at 

the indoor shop inside the mall which assigns all the 

product data to the scanned QR code. The Mall 

employee assigns the details for product(s) purchased 

by the customer along with the shop ID linked with it. 

The shop ID allows us to uniquely identify the indoor 

path and tracking data for the customer visited shops 

only where the purchase was made which generates 

the tracking data exclusively for shopping 

requirements of the customer and their pattern along 

choice of purchased products. 

 The data gathered provides the segregated data 

which includes all the history about a particular 

customer which can be accessed anytime for any 

assessment by the system admin which in this case 

will be the Mall analysts and manager. [8] 

The Data gathered from all the customers is analyzed 

by using machine learning techniques and algorithms 

to obtain the pattern of customer behavior. The 

indoor tracking data is used to determine the best 

regions which are visited by the customers visiting 

the mall.  

The graphical output is presented based upon 

multiple factors such age group, gender, amount spent, 

quantity of products, category of products purchased. 

Also, further study can be used to determine the time 

spent by customers in the shopping mall and the 

loyalty of customers based upon their purchase 

history to decide advertisement campaigns as well as 

offers for specific customers.  

 

 

C. PROCESS 

 

 
 

K-means algorithm is an iterative algorithm that tries 

to partition the dataset into K pre-defined distinct 

non-overlapping subgroups (clusters) where each data 

point belongs to only one group. It tries to make the 

intra-cluster data points as similar as possible while 

also keeping the clusters as different (far) as possible. 

It assigns data points to a cluster such that the sum of 

the squared distance between the data points and the 

cluster’s centroid (arithmetic mean of all the data 

points that belong to that cluster) is at the minimum. 

The less variation we have within clusters, the more 

homogeneous (similar) the data points are within the 

same cluster. 

 K-Means Clustering  

1. Choose the number of clusters (K) and obtain the 

data points  

2. Place the centroids c_1, c_2, c_k randomly  

3. Repeat steps 4 and 5 until convergence or until 

the end of a fixed number of iterations 

4. for each data point x_i:- find the nearest centroid 

(c_1, c_2  ... c_k) - assign the point to that cluster  

5. for each cluster j = 1..k - new centroid = mean of 

all points assigned to that cluster 

6. End 
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Abbreviation list 

Q – QR code 

D – Customer data set 

S – SQL database storage 

S` - SQL database after product data 

P – Product Purchase Data 

R – Graphical Result set 

 

Module 1: Data Collection from Customer 

Input D into S 

Check for all conditions 

If (true) 

Allocate Unique Q 

Else 

Re-enter D to S 

Generate Q 

 

Module 2: Product purchase data 

Scan Q 

If (true) 

Input P into S 

Else 

Rescan Q 

Store into S 

Generate S` 

 

Module 3: Result Generation 

Algorithm for data analysis 

Run 

K-means cluster algorithm on S`  

Input S` to Generate R 

 

IV. RESULTS AND DISCUSSION 

 

To understand and analyze the influence of retail 

store location and category on consumer’s shopping 

behavior.  

To obtain Customer data which attributes to their 

behavior of purchasing in shopping malls. 

To understand the factors that influence the buying 

behavior of consumers while shopping for products in 

organized format. 

To offer suggestion to retailers to maximize the 

service output to customers at shopping mall. 

To collect ample amount of filtered customer data for 

any future promotional and advertisement activities 

Implementation of QR identification and scanners for 

individual customer purchase tracking instead of 

RFID system and sensors. Tracking of items or 

products purchased by customer with up to 100% 

accuracy. Real-time generated unique QR-code Band 

for each customer to track data. Implementation of UI 

application portal to provide data and generate result 

in a graphical format. Increased accuracy of result to 

provide more feasible and accurate analysis of 

customer data. 

 

V. CONCLUSION 

 

This project will benefit shopping malls and 

businesses to adopt new technology and increase the 

consumer traffic. It is cost effective solution to 

medium sized business as compared to the individual 

hosted solution. This application establishes that the 

use of QR code in shopping malls can greatly 

influence fast and efficient shopping analysis pattern 

of customers. 

This enables the owners to access real time 

information about their customer product purchase 

statistics by simply scanning for their required QR 

code. Importantly, the system will enable accurate 

statistical and graphical data report and reliable data 

mining for the shopping mall on both consumer and 

product information in a organized format by the use 

of QR code technology. 
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