© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002

IOT Based Smart Shopping Cart Using QR Code with
NODEMCU

Ms.D.SWATHIY, Vinay, Kiran Naik?, Gopi Krishna®
!Assistant Professor Dept. OF ECE, TKR College Engineering and Technology, Meerpet, Hyderabad
23 Dept. OF ECE, TKR College of Engineering and Technology, Meerpet, Hyderabad

Abstract—As technology continues to evolve, especially
with the rise of the Internet of Things (lIoT), our
everyday experiences including how we shop are being
transformed. One area that’s ripe for change is the
supermarket. Anyone who has waited in a long billing
queue or struggled to find staff assistance knows
how frustrating traditional shopping can be. To
help solve these common problems like crowded
checkout counters, limited staff, and outdated
inventory systems this project introduces a Smart
Shopping Cart powered by QR code scanning,
NodeMCU, ESP32-CAM, and loT technologies. The
aim is to make shopping faster, easier, and smarter.
Each QR code contains key details about the item,
such as its name, ID, and price. When you scan a
product, the system instantly reads this
information and sends it wirelessly to a cloud
server or directly to your smartphone via a mobile
app. As you shop, your phone displays everything
you’ve added to your cart along with the total cost in
real-time. When you’re done, you can even pay
directly through the app, skipping long queues and
avoiding the hassle of manual billing
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I INTRODUCTION

Smart Shopping Cart Using QR Code with
NodeMCU and loT is an innovative solution
designed to improve the traditional shopping
experience. Instead of waiting in long lines or
dealing with outdated billing systems, customers
can use a smart cart equipped with a QR code
scanner (ESP32-CAM), NodeMCU (ESP8266),
LED indicators, LCD display, and IR-based
switches. When a product’s QR code is scanned, its
details are processed and sent wirelessly via MQTT
to a mobile app, which updates the cart in real time
and handles billing. This system reduces checkout
times, improves inventory tracking, and enhances
the overall efficiency of store operations.

1. LITERATURE SURVEY

Over time, smart retail technologies like RFID,
Zigbee, and barcodes have been used to automate
shopping, but each had limitations such as high
cost, low accuracy, or poor scalability. Earlier
projects, while innovative, lacked features like real-
time billing, mobile integration, or ease of use. Our
current project builds on these by using cost-
effective. QR code scanning with the ESP32-
CAM, NodeMCU ESP8266  for  cloud
communication, and MQTT protocol to connect
with a mobile app. This allows customers to scan
items, track their total in real time, and make
cashless payments easily. Added features like an
LCD screen and gesture-based controls make the
system more user-friendly. It benefits both shoppers
and store managers by reducing manual effort,
enabling instant billing, and offering real-time
inventory tracking delivering a smart, automated,
and efficient retail solution.

I1. EXISTING SYSTEM

Over time, smart retail technologies like RFID,
Zigbee, and barcodes have been used to
automate shopping, but each had limitations such
as high cost, low accuracy, or poor scalability.
Earlier projects, while innovative, lacked features
like real-time billing, mobile integration, or ease
of use. Our current project builds on these by
using cost-effective QR code scanning with the
ESP32-CAM, NodeMCU ESP8266 for cloud
communication, and MQTT protocol to connect
with a mobile app. This allows customers to
scan items, track their total in real time, and make
cashless payments easily. Added features like an
LCD screen and gesture-based controls make the
system more user-friendly. It benefits both
shoppers and store managers by reducing manual
effort, enabling instant billing, and offering real-
time inventory tracking delivering a smart,
automated, and efficient retail solution.
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(AVA PROPOSED SYSTEM

To address the common frustrations of traditional
retail shopping, a Smart Shopping Cart system is
being introduced that leverages loT, embedded
systems, and QR code technology to revolutionize
the shopping experience. Instead of standing in long
checkout lines or struggling with self-checkout
kiosks, shoppers can simply scan product QR codes
using a camera (ESP32-CAM) mounted on the cart.
Each QR code contains key product details such
as name, ID, price, and expiry date. The
scanned data is processed by a NodeMCU
ESP8266, which communicates with a mobile app
via the fast and lightweight MQTT protocol. An
LCD on the cart displays real-time product info and
running totals, while LED indicators provide instant
feedback green for successful scans and red for
errors or duplicates. A gesture-based IR switch

allows users to remove items or reset the cart easily.
The mobile app tracks purchases live, shows the
total bill, and enables digital checkout via UPI,
cards, or wallets eliminating the need for physical
queues. A digital receipt is generated, and optional
RFID integration at the exit gate can automate
clearance. Beyond convenience for shoppers, the
system benefits store managers by providing real-
time inventory data, insights into product trends,
and customer behavior analytics. This enables
smarter restocking, personalized offers, and
improved service. Unlike most current retail setups,
which lack real- time connectivity or smart
interaction between the cart, system, and shopper,
this solution fills that gap. Affordable, scalable, and
easy to implement, the Smart Shopping Cart is not
just a tech upgrade it’s a complete transformation of
how modern retail can and should work.
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V. WORKING PRINCIPLE

The loT-based Smart Shopping Cart using
NodeMCU and QR code technology works by
automating  product scanning, billing, and
communication through an integrated system. Each
store product is labeled with a QR code containing
key details like name, price, and ID. A camera
module (ESP32-CAM) on the cart scans these QR
codes, and the data is sent to the NodeMCU
ESP8266 microcontroller, which processes the
information. The cart includes a 16x2 LCD display
to show product details and a running total, while

LEDs indicate successful (green) or failed (red)
scans. A gesture-controlled IR switch allows users
to remove items or reset the cart. Using the MQTT
protocol, the NodeMCU transmits data to a
connected mobile app in real time. The app displays
a live shopping list, total cost, and provides a
secure digital payment option. Once payment is
made, a digital receipt is generated, and, if RFID
is integrated at the exit, the system can automate
gate clearance. This smart cart improves shopping
efficiency, minimizes errors, and provides real-time
insights for both customers and store operators.
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VI. RESULT

The smart shopping cart system using
NodeMCU and QR code technology successfully
demonstrates how shopping can be made faster,
easier, and more efficient with the help of loT. By
scanning a QR code, users can log in or connect to
their account, and as they add items to the cart, the
system keeps track of everything in real-time. This
eliminates the need to stand in long billing queues,
as the total cost is calculated instantly and can be
paid through a digital method. The NodeMCU
microcontroller effectively connects all
components, such as the scanner and display,
making the cart responsive and interactive. In
real-world tests or simulations, the system has
shown that it reduces waiting time, improves
accuracy in billing, and enhances the overall
shopping experience. It's a strong proof-of-concept
for how technology can simplify everyday tasks
like grocery shopping, paving the way for smarter
retail environments in the future.

This setup mimics a smart shopping cart or basket
where:
e Shoppers scan products using the camera
or scanner.
e The system logs items and displays
quantity/pricing on the LCD.
e Buttons allow manual interaction (e.g.,
remove an item, reset cart).
e LEDs provide quick visual feedback for
actions.
Such systems aim to reduce checkout times and

enhance shopping convenience by automating the
billing process inside the cart itself.

Smart Store

Sr. No|Item Name|Rate[Quantity|Amount
1 Item A 10 ||6 60

2 Item B 20 |1 20

3 Item C 30 |1 30

4 Item D 40 |1 40

Total 11150

This image above shows a billing table for a
system called "Smart Store", related to a
supermarket or smart shopping system.

e It lists purchased items with their serial number
(Sr. No), item name, rate (price per unit),
quantity, and amount (rate x quantity).

e The Total at the bottom sums up the total bill,
which in this case is 150.

e  For example:

o Item A costs 10 units each, and 6 units
were bought, so the amount is 60.

o Item B costs 20, with 1 unit purchased, so
the amount is 20.

o And so on for Item C and Item D.

This type of table would typically be generated by a
smart shopping cart or self-checkout system at a
supermarket, allowing customers to automatically
keep track of their purchases and costs without
manual cashier billing.

VII. OUTPUT
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Smart Store

Sr. No ‘ Item Name

1 Ice Cream

2 V Ice Cream

3 http://192.168.0.191/scan?data=Rice, 120

4 Ice Cream

5 APPLE

6 MILK

T MILK

8 DAIRY MILK

9 BANANA

10 MILK

1 APPLE

Total

‘ Rate ‘ Quantity ‘ Amount
10 1 10
15 1 ' 15
20 ' 1 20
25 1 25
30 1 30
35 1 35
40 f ' 40
45 1 45
50 1 ' 50
55 1 ' 55
60 ' 1 60

395

Payment Done Successfully!

‘ Clear Cart ‘

VIII.  CONCLUSION

The Smart Shopping Cart project is built using QR
codes, NodeMCU, ESP32-CAM, and IoT and it’s
designed to make shopping faster, easier, and
smarter. In today’s world, where people value
speed, safety, and convenience, this system solves
some of the biggest problems in retail, like long
checkout lines and manual billingShoppers simply
scan product QR codes using a camera (ESP32-
CAM) right on the cart. As soon as an item is
scanned, the cart instantly identifies it and adds it
to the bill. The NodeMCU microcontroller sends
all this data to a mobile app through the MQTT
protocol, giving real-time updates on your shopping
total no surprises at the end.Instead of pressing
physical buttons, users can interact with the cart
through a modern, contactless switch useful for
removing items or confirming purchases without
touching anything, which is more hygienic and
user-friendly
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