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Abstract: The Smart Shopping trolley design represents a slice- edge result aimed at revolutionizing the
traditional shopping experience through the integration of advanced technologies. concentrated on the
ESP32 microcontroller, this innovative shopping wain incorporates a sophisticated array of detectors,
including IR and ultrasonic detectors for mortal discovery and shadowing, RFID technology for product
identification and automatic pricing, and cargo cells for precise weight monitoring. A DC motor, coupled
with a motor motorist IC, ensures flawless wain movement, while a stoner-friendly display module provides
real- time feedback on the trolley status. This design not only showcases independent wain navigation but
also introduces features like automated pricing and load cautions, promising to review and elevate the
effectiveness and enjoyment of ultramodern retail shopping
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I. INTRODUCTION

With the birth of huge supermarkets and shopping promenades, manually arranging and handing of products to guests
as well as homemade bill computation sounded impracticable and insolvable. therefore, bar law- grounded shopping
came into actuality. But it too, has its own limitations and there's compass for development. In the period of smart, we
need to up the game for shopping as well and switch to smart shopping. Allowing of making robots, you might come up
with ideas similar as line shadowing, handicap avoider, anti-drop Robot, terrain monitoring Robots, etc. But what we're
going to make moment, is a robotic trolley that follows an object, bus billing and cargo checking relentlessly. The
introductory function of this robotics is simple; it simply follows you. It goes forward as you go forward; when you
stop moving, it stops as well. We used ultrasonic detectors to identify the moving direction of the object. Then we
created an algorithm which will move the robot forward when the object is moving forward within the programmed
range and backwards in the same manner. This design shall affect into a new shopping experience and shall reduce the
sweats made and the time spent by an average paperback to a considerable extent. This design might also compliment
the emergence of a smart shopping trolley

II. LITERATURE REVIEW
Smart Shopping Trolley using QR Code and ESP32Cam [1]
This system end to save the time consumption, veritably dependable, low cost and fluently manageable that are
enforced with rearmost technologies like Esp32 and QR law. It makes shopping briskly by snappily relating product
and billing them. This model can be mounted on all shopping trolley.

Shopping Trolley with Automated Billing Using Arduino [2]

This design is cost effective and friendly for the guests to avoid the billing by standing in the long ranges for a longer
time. It can made guests can themselves overlook the products without any help of homemade billing. The total price of
the products is displayed consequently. It has comported of RFID, Arduino Nano, Node MCU esp8266, GSM module
and TV screen.
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Follow Me Smart Shopping Trolley [3]

This paper presents a smart shopping wain that can follow the client automatically using ultrasonic and IR detectors.
The wain is equipped with two ultrasonic detectors at the front and two IR detectors at the reverse. The ultrasonic
detectors are used to descry the distance between the wain and the client, while the IR detectors are used to descry the
direction of the client. The wain is controlled by an Arduino Uno microcontroller, which uses the detector data to
calculate the speed and direction of the wain.

Automatic Human Follower Trolley with Smart Billing [4]

This paper proposes an automatic mobile trolley, a wheeled robotic shopping wain equipped with ultrasonic detectors
and an RFID detector for smart billing. It autonomously follows mortal movement without homemade control,
enhancing shopping convenience. The trolley operates via a microcontroller unit for effective robotization.

Smart Shopping wain with Automated Billing Using Arduino [5]

This paper presents the development of a smart shopping wain with an automated billing system using an Arduino
microcontroller. It integrates RFID for product identification, weight detectors for force operation, and a stoner-friendly
interface to enhance shopping effectiveness. The system enables real- time cost computation, reducing checkout time
and streamlining the process. Experimental results punctuate its effectiveness in optimizing the shopping experience
and advancing retail robotization technologies.

2.1 Objectives

1.The main ideal of proposed system is to make offline shopping further intriguing and futuristic.
2. Give a technology acquainted result at low cost.

3. Ameliorate the speed of purchase.

4. To make another strong option for Online Shopping in future also

II1. Materials and Method
3.1 Block Diagram
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The ESP32 serves as the brain of the trolley, managing inputs from sensors, controlling the motors, and processing data
for the display and billing system. Its Wi-Fi and Bluetooth capabilities allow for potential connectivity with mobile
apps or cloud systems for enhanced functionalities, such as tracking shopping lists or bill payment.
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16x2 LCD Display

The 16x2 LCD provides real-time feedback to the shopper by displaying essential information such as the total weight
of the items in the trolley, scanned product names, prices, and the total bill amount. This ensures transparency and
assists the shopper in monitoring their purchases.

DC Gear Motors (x2)
These motors drive the trolley forward, backward, and allow for turning based on the input from the human-following
system. The gear motors provide sufficient torque to move the trolley smoothly, even when fully loaded with groceries.

Ultrasonic Sensor

The ultrasonic sensor is responsible for maintaining a safe distance between the trolley and the shopper. It detects the
distance and sends data to the ESP32, which adjusts the speed and direction of the motors to follow the shopper
accurately.

IR Sensors (x2)

These sensors enhance the human-following system by detecting obstacles in the trolley's path, ensuring that it avoids
collisions. They are also used for fine-tuning the movement to track the shopper more precisely by differentiating
between the user and surrounding objects.

Load Cell + HX711 Module

The load cell measures the weight of items placed in the trolley, and the HX711 module amplifies this signal,
converting it into data that the ESP32 can read. This system allows the trolley to automatically calculate the total load,
which is crucial for generating accurate billing.

RFID Reader
The RFID reader is used for product scanning. When an item is placed in the trolley, the RFID reader scans its tag and
adds it to the bill. This eliminates the need for manual scanning at checkout, speeding up the shopping process. The
product information is displayed on the LCD, and the bill is updated in real-time.

Buzzer

The buzzer provides audio feedback during various operations, such as confirming a successful product scan, alerting
when the load is too high, or warning the shopper of an obstacle. This improves the interaction between the shopper and
the trolley.

Motor Driver Module (L298N or Similar)
The motor driver controls the DC motors based on commands from the ESP32. It regulates the speed, direction, and
braking of the motors, enabling the trolley to follow the shopper accurately and smoothly.

12V Battery
The 12V rechargeable battery provides power to the entire system, ensuring that the trolley can operate autonomously
for extended periods without needing frequent recharges. It powers the motors, sensors, and microcontroller.

3.2 Working of System
When a client approaches a smart trolley and turns it on, the trolley will start to follow the stoner no matter which
direction they're walking in and will also descry any obstacles in its path. The Arduino Uno, ultrasonic detector, and
infrared detector used in this system. The model uses an ultrasonic detector to descry people. With a range in the
prototype of between 10 cm. The model uses two IR detectors to direct(turn) the trolley a left- side IR detector and a
right- side IR detector.
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When the trolley turns on, an ultrasonic detector detects a person in front of it. When that person moves, the detector
begins to follow that person while maintaining a 10 cm space between the stoner and the trolley in the prototype. also,
the trolley rotates to the left when a mortal turns to the left, thanks to an IR detector on the left side. In a analogous
manner, when a person turns to the right, an IR detector on the right side activates, turning the trolley to the right. The
trolley automatically stops if the person stops moving. The prototype trolley's range is from 10 cm, so when the person
in front of it moves past that distance, the trolley likewise stops automatically.

3.3 Expected Result

This prototype will provide the customers a user-friendly shopping cart that would enhance the shopping experience.
And also, the customers don’t have to wait in the long queue for paying the bill and push the trolley. The customers just
have to scan the product and the product details are displayed which makes it reliable and convenient for the customer.
The customer can also enjoy shopping without pushing the trolley themselves

IV. CONCLUSION
The project will be developed within low cost, low power consumption. With our project, customers can enjoy
shopping without pushing shopping trolley themselves. We are using sensors on the trolley which will track the human
and will move at the maintained distance. It will stop when the customer will stop and there is a RFID reader fixed on
the trolley to keep the track for the total amount and it can be paid by smartphones. In this chapter we will discuss about
some suggestions for future improvement of automatic trolley.
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