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ABSTRACT

In the modern era, convenience and efficiency have become essential aspects of
daily life, and grocery shopping is no exception. The traditional shopping expe-
rience, characterized by long queues and time-consuming checkout processes,
can be frustrating and inefficient. To address these challenges, the TechTrol-
ley has emerged as an innovative solution, leveraging Bluetooth and radio fre-
quency identification (RFID) technology to revolutionize the grocery shopping
experience. With the help of TechTrolley, customer can seamlessly complete the
shopping by scanning and purchasing the products, controlling the trolley with
the use of controller integrated in application, getting details of the products and
price in the application and over LCD display embedded on the trolley, complete
the checkout process at billing counter. With the need to implement, we need an
RFID tag, ESP32, LCD display, L298N motor driver and battery to implement
the motion features of a trolley, database for storing the user and product details,
a bridge network through router to establish the network between admin, user
and the trolley in order to invoke the real time updates.
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1. INTRODUCTION
The traditional grocery shopping experience is often hindered by long queues, manual billing errors,

and inefficiencies that frustrate customers. Despite advancements in retail technology, significant gaps remain
in streamlining the checkout process and enhancing the overall shopping experience. Existing solutions have
focused on product scanning techniques such as radio frequency identification (RFID), barcodes, and quick
response (QR) codes, with improvements in automated billing systems and theft prevention methods. However,
these systems often lack comprehensive integration, leading to unresolved issues in operational efficiency, data
integrity, and user convenience.

The integrated smart trolley system utilizing Arduino Nano and RFID for automated billing, enhanced
by weight sensors to verify item placement. The integration of Arduino microcontrollers allows seamless
communication between components, while internet of things (IoT) enables real-time data transmission and
remote monitoring. Limitations include scalability issues, potential RFID misreads, dependency on weight
sensor accuracy, and higher costs due to additional hardware [1]. Mundada et al. [2] proposes smart trolley
system enhanced with load cell technology for improved item detection and billing accuracy, controlled by
Arduino. Some of the disadvantages include high dependency on load cell calibration, potential mechanical
failures, increased system complexity, and higher maintenance requirements.
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Smart trolley system using Raspberry Pi and cloud-integrated wireless sensor networks to enhance
shopping experiences via IoT. Network dependency, potential latency issues, data privacy concerns, and higher
setup costs due to cloud integration can deteriorate the operational efficiency of the system [3].

RFID-based automatic billing trolley system, Perumal et al. [4] streamline the supermarket checkout
process. Limitations include RFID tag collision, limited reader range, potential interference from other elec-
tronics, and security concerns regarding RFID data. This research outlines an IoT-based smart shopping trolley
that uses various sensors and IoT technologies for an improved shopping experience and automated billing
[5]. System that employs QR code mapping for position localization, combined with computer vision and IoT
for enhanced functionality. Limitations include dependency on camera accuracy, potential QR code scanning
issues, higher computational requirements, and real-time processing challenges [6]. IoT-based smart shop-
ping trolleys with automated billing and item detection features to enhance shopping convenience. Limitations
include dependency on mobile apps, potential system failures, high implementation costs, and integration chal-
lenges [7], [8]. Smart trolleys aimed at preventing theft and ensuring social distancing, along with integrating
LPG level monitoring for safety. Limitations involve high initial costs, potential privacy concerns, dependency
on continuous monitoring, and integration complexity [9]-[11].

Human-friendly smart trolleys with automatic billing and e-health integration, aiming to enhance
shopping efficiency and overall experience. Additionally, mobile applications linked to these trolleys provide
online shopping options, product availability updates, and streamlined payment processes, catering to both
in-store and remote shoppers. Various studies have implemented RFID readers and infrared (IR) sensors to
track product addition and removal, improving both security and convenience. The use of RFID and ZigBee
technology has been utilized to create shopping cart frameworks that automatically track and charge items
for clients, and a framework utilizing a Raspberry Pi device, barcode scanner, and LCD display has been
implemented to automate sales, especially during peak times Yadav et al. [12], Hanooja et al. [13]. Anand et al.
[14] present a smart trolley that follows lines using RFID technology, with a focus on navigation and tracking
capabilities enhanced by Mecanum wheels for improved movement [15]. Naveenprabu et al. [16] discuss
an IoT-enabled smart trolley system featuring RFID and Bluetooth for automated billing, direction control,
obstacle avoidance, and integration with an Android app. Perarasi et al. [17] introduce a smart billing trolley
that uses IoT technology, incorporating RFID, LCD displays, and limitations include dependence on internet
connectivity, potential direction control failures, complexity in integration, and higher costs due to additional
hardware. “Cartsmart,” a trolley that follows customers using RFID and a Raspberry Pi, displaying information
on an LCD to enhance the shopping experience [18]. Patel et al. [19] propose an advanced trolley system for
retail shopping, utilizing RFID and sonar navigation to follow users and avoid obstacles while maintaining
data privacy. An artificial intelligence (AI) based trolley for assisting visually impaired shoppers, incorporating
RFID, Bluetooth, and object recognition for improved shopping assistance [20]. Gadgay et al. [21] create
a smart shopping trolley that uses RFID, Bluetooth, and Arduino UNO for automated movement, displaying
information on an LCD. Sutagundar et al. [22] describe an IoT-based system for shopping malls, employing
RFID, ESP8266 Wi-Fi, and a central billing unit to enhance the shopping process. Mobile autonomous robotic
trolley for shopping malls, featuring RFID detection and alerts for expired products [23]. Devipriya et al. [24]
develop a smart store assistant for visually impaired customers, combining RFID technology and a smart glove
with Bluetooth for enhanced shopping navigation. Smart shopping cart equipped with IoT capabilities and a
robotic arm, using RFID and a node MCU controller for efficient navigation and item management, facing
challenges like robotic precision, mechanical failures, and high costs [25].

Challenges remain with the TechTrolley system, particularly with RFID reliability in cluttered envi-
ronments and potential Bluetooth connectivity issues. Existing system possess the capability of storing the
limited records and also the security of the system is not upto the mark. The system also lacks scalability
for large inventories and integration with existing store systems. Future improvements could address these by
enhancing the database accessibility of the information of users being stored, making the contactless payments
can play a vitol role in giving the optimized services. Also the use of latest technologies in terms of database
manipulation in order to create, update and access the TechTrolley which increases the operational efficiency
of the system. Considering all the limitations being analyzed and the TechTrolley interprets the use of API
through which the updates can be done within a second. Network devices such as router can be used as to
establish the local connection between the user, admin and the trolley, utilizing the mean of connection-less
services. This system introduces a local server for secure user registration and checkout, real-time API updates,
and an automated cart management system using a servo motor.
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2. METHOD
TechTrolley system begins with defining system requirements and designing the architecture, as de-

picted in the provided diagram. The key components of the system include the ESP32 microcontroller, RFID
reader, Bluetooth module, LCD display, buzzer, motor driver, and servo motors. The hardware setup involves
meticulous wiring and integration of these components to ensure seamless operation. While implementing the
TechTrolley, ensuring the right use of hardware component can lead to the better solution.

2.1. System architecture
ESP32 microcontroller acts as the central controller, receiving inputs from the RFID reader and Blue-

tooth module and sending commands to the motor driver, servo motors, LCD display, and buzzer. RFID reader
configured to automatically detect RFID tags attached to products, allowing for quick and efficient item scan-
ning. Bluetooth module facilitates communication between the ESP32 and an Android smartphone, enabling
remote control of the trolley via a dedicated app. LCD display: shows real-time information, including scanned
items and user messages, enhancing the user experience. Buzzer provides auditory feedback when products
are scanned. Motor driver and servo motors control the trolley’s movement and the opening/closing of the cart
for product addition/removal. Local server stores and manages user information, product lists, and purchase
histories. Android application interfaces with the trolley for control and real-time updates. As shown in Figures
1 and 2, the TechTrolley system architecture comprises ESP32, RFID, and Bluetooth modules, integrated for
efficient functioning as general components and circuit diagram.

Figure 1. General components Figure 2. Circuit diagram

The TechTrolley system incorporates a comprehensive array of hardware components meticulously
integrated to enhance the shopping experience. At the heart of the system is the ESP32 microcontroller, serv-
ing as the central processing unit. The ESP32 is chosen for its versatility, combining Wi-Fi and Bluetooth
capabilities, which are essential for real-time communication and control. This microcontroller manages data
from various sensors and controls the movement of the trolley. As shown in Figures 3 to 5, the system hardware
includes the ESP32 microcontroller, L298N motor driver, and HC-05 Bluetooth module.

Each user is assigned a unique RFID card, which initiates the shopping process by interacting with
the RFID reader integrated into the system. The RFID reader, capable of reading both passive and active tags,
ensures efficient and accurate tracking of items placed in the trolley. This reader can scan tags without requiring
direct line-of-sight, enhancing user convenience and operational efficiency.

L298N motor driver module can drive up to four DC motors or two DC motors with directional and
speed control, thanks to its L298 motor driver IC and 78M05 5V regulator. The motor driver receives commands
from the ESP32, facilitating smooth and responsive navigation of the trolley. This setup is powered by a robust
battery module, ensuring all components function seamlessly throughout the shopping process.

The HC-05 Bluetooth module plays a crucial role in facilitating duplex communication between the
user’s mobile device and the trolley. This module allows users to control the trolley’s movements through a
dedicated mobile application, providing commands such as forward, backward, or turning directions. The real-
time interaction between the user and the trolley is further enhanced by a 16x2 LCD display mounted on the
trolley. Initially displaying a “waiting for user” message, the LCD screen transitions to a personalized welcome
message once the user scans their RFID card. It continues to update the user with details of scanned products
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and the total cost, ensuring constant awareness of their shopping progress. Additionally, the system includes
a buzzer for auditory feedback when products are scanned, and two buttons for incrementing or decrementing
product counts in the cart. A servo motor is used to control the cart’s opening and closing mechanism, adding
another layer of convenience for the user. All these components are networked through a local server that
stores and manages user information, product lists, and purchase histories. This server ensures continuous
data synchronization with the mobile application via an API, providing a cohesive and user-friendly shopping
experience. The integration of these diverse yet complementary hardware components is pivotal in realizing
the efficient and innovative functionality of the TechTrolley system.

Figure 3. ESP32 microcontroller Figure 4. L298N motor driver

Figure 5. HC-05 Bluetooth module

2.2. Working environment
The PostgreSQL database environment is the backbone of data management in the smart shopping

trolley system. Figure 6 ensures that the database is hosted locally and configured to ensure secure and efficient
data retrieval. The database is structured to handle various entities, including users, products, and transaction
records. Tables are created for each entity, with fields corresponding to attributes such as user ID, product ID,
timestamps, and transactional data. The database is hosted locally and configured to ensure secure and efficient
data retrieval, insertion, and updates. The use of SQL queries enables precise control over data interactions,
supporting complex operations such as product lookup, user verification, and checkout processing.

The flask framework was employed for developing the API, which acts as the intermediary between
the user interface and the backend database. The API endpoints, shown in Figure 7 are designed to handle
HTTP requests for various operations, including user authentication, product scanning, and transaction
completion. The Android application, serving as the user interface, interacts with these API endpoints to
display relevant information on the user’s device. The UI is crafted to be intuitive, guiding users through the
shopping process with real-time updates on product details, cart contents, and total cost. The seamless in-
tegration of the API with the UI ensures that data flows smoothly between the trolley, user devices, and the
admin system.

Code uploaded over ESP32 Through Arduino IDE The ESP32 microcontroller is programmed us-
ing the Arduino IDE, which provides a user-friendly environment for writing and uploading code. The code
uploaded to the ESP32 is responsible for managing the trolley’s operations, including motor control, RFID
scanning, and Bluetooth communication. The Arduino IDE allows for easy integration of libraries and mod-
ules, enabling the ESP32 to interact with various hardware components efficiently. The code is structured in
a way that ensures the trolley responds promptly to user inputs and operates autonomously when required.
Debugging and iteration through the Arduino IDE also allow for rapid testing and refinement of the trolley’s
functionalities.
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Figure 6. Database setup

Figure 7. API configuration

A bridge network setup is implemented to ensure that all devices within the system such as the ad-
min computer, user device, and trolley are connected over the same local network. This setup is crucial for
maintaining real-time communication between devices, especially when multiple trolleys and user devices are
active simultaneously. The bridge network allows for seamless data exchange between the mobile application,
the server hosting the API, and the ESP32 microcontroller. Configuring the network to support both wired and
wireless connections ensures flexibility in deployment, while maintaining the stability and speed required for
the system to function effectively in a dynamic shopping environment. Figure 8 illustrates the process of user
connection and the checkout system integrated within the mobile application.
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The TechTrolley begins with the user logging into the mobile application using their IP address and
email. This step initiates the connection between the user’s mobile device and the trolley. Once logged in, the
user is prompted to turn on Bluetooth on their device. The application then displays a list of available devices,
from which the user selects the “HC-05” Bluetooth module associated with the trolley.

The system checks for a successful connection between the mobile device and the trolley. If the
connection fails, the user is prompted to retry. Upon a successful connection, the system displays a “connected
successfully” message on the application, indicating that the trolley is now ready for operation.

Figure 8. User connection and checkout

With the Bluetooth connection established, the user can begin shopping by scanning items using the
RFID reader mounted on the trolley. Each scanned item is automatically added to the user’s cart, with the
details updated in real-time on the mobile application. The user can control the trolley’s movement through the
application, allowing for smooth navigation while shopping. The app provides a list of all items added to the
cart, giving the user a clear overview of their shopping progress. Once the user completes their shopping, they
proceed to checkout by clicking on the “checkout” button within the application. The system then prompts the
user to scan a QR code at the checkout counter, which retrieves the total amount due for the purchased items.
This method ensures a seamless and efficient shopping experience, integrating RFID-based product scanning,
Bluetooth-controlled trolley movement, and real-time data synchronization between the trolley and the mobile
application.
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3. RESULTS AND DISCUSSION
3.1. System implementation and optimization

The implementation of the TechTrolley system in Figure 9 has yielded several significant results.
The use of ESP32 and wireless bridge network establishment within the hardware and software, facilitated by
API communication, has greatly enhanced the retail experience. These advancements have led to optimized
shopping processes, reduced time constraints, and improved user comfort.

Figure 9. TechTrolley

The advantages of smart trolleys are evident. They facilitate faster checkout times by eliminating the
need for manual scanning of each item, thus reducing queues and errors such as double charges [3], [4]. Real-
time inventory management in Figure 10 enables stores to gain insights into customer behavior and product
trends, which helps in optimizing inventory and improving store layout [7], [8]. Additionally, the system
enhances accessibility for people with limited mobility [9].

Figure 10. Real-time updates

3.2. Results analysis
3.2.1. Performance metrics

The TechTrolley system’s performance was evaluated based on several metrics including checkout
speed, accuracy, and user satisfaction. The automated checkout process demonstrated a significant reduction
in checkout time compared to traditional methods. Accuracy improvements were noted with fewer scanning
errors and reduced double charges.

3.2.2. User experience
User feedback indicated a high level of satisfaction with the system’s usability and the convenience of

automated processes through Figure 11. However, some users encountered challenges during the initial setup,
which suggests the need for improved user guides and support.
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Figure 11. User login and connectivity

3.3. Key findings and interpretations
TechTrolley demonstrates several advancements and improvements over previous studies, particularly

in terms of user interface as shown in Figure 12, hardware integration, and data management.

Figure 12. User registration interface

3.3.1. Enhanced user interface and experience
Unlike the RFID-based intelligent trolley system, which relies on ZigBee communication, TechTrolley

utilizes a modern Android application with Bluetooth connectivity. This approach simplifies the interaction
process and provides real-time updates, offering a more intuitive interface for users. Figure 8 illustrates the user-
friendly nature of the TechTrolley app compared to the previous ZigBee-based systems, which were limited in
range and user interaction.

3.3.2. Improved data management
The use of PostgreSQL for database storage, as visualized in Figures 13 and 14, represents a significant

improvement over traditional methods used in earlier projects. This advancement allows for more scalable and
reliable data management, addressing the limitations of previous systems that used less sophisticated database
solutions, and includes user registration and user billing.
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Figure 13. User registration Figure 14. User billing

3.3.3. Checkout system
The implementation of QR code scanning for checkout in TechTrolley, as illustrated in Figure 15,

offers a more advanced and secure method compared to earlier systems that relied on manual or less automated
checkout processes. QR codes are better than barcodes because they can store significantly more data and are
readable from any angle. This feature not only speeds up the checkout process but also enhances security and
accuracy.

Figure 15. Checkout system

3.4. Summary and implications
The integration of ESP32 and wireless technology in TechTrolley has demonstrated significant im-

provements over existing smart trolley systems by enhancing efficiency in checkout processes and providing
a more intuitive user experience. This system leverages real-time data management and automation, address-
ing key issues found in previous solutions. However, challenges such as initial setup costs and the need for
robust network infrastructure persist. Future research should aim to mitigate these limitations by exploring
cost-effective strategies and refining the user interface to further enhance engagement and satisfaction. The
study’s implications suggest that TechTrolley could be a pivotal advancement in retail technology, offering
a more streamlined shopping experience with the potential for widespread adoption as these challenges are
addressed.

4. CONCLUSION
The implementation of TechTrolleys marks a significant advancement in the retail sector, seamlessly

integrating physical and digital shopping experiences. These technologically advanced carts, equipped with
features like automated checkouts, real-time inventory tracking,greatly enhance the efficiency and convenience
of the shopping process. The integration of IoT technology has not only improved the overall customer expe-
rience but has also optimized stock management, benefiting both retailers and consumers.
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The implications of TechTrolley’s success are profound, suggesting a future where shopping becomes
increasingly personalized and connected. As consumer expectations continue to evolve, future iterations of
TechTrolleys could offer even more tailored shopping experiences, with integration into smart home systems
and mobile apps providing a seamless, synchronized experience. Additionally, the potential for incorporating
environmental sustainability features, such as smart waste sorting and eco-friendly packaging alerts, aligns
with the growing emphasis on responsible consumption.

Furthermore, the scope of TechTrolley extends beyond traditional retail environments, with potential
applications in warehouse management and logistics. Future research and development should focus on en-
hancing these systems to anticipate and meet individual preferences, address initial setup costs, and explore
sustainable innovations. Ultimately, the findings from this study indicate that TechTrolleys are not just a step
forward in retail technology but also hold the potential to reshape consumer interactions in the digital age.

REFERENCES
[1] K. Sathesh, P. Kowsalya, E. Aravindraj, S. P. Tej, S. Mahammed, and N. M. Reddy, “Integrated smart trolley system: arduino nano-

based RFID billing and weight sensor augmentation,” in Proceedings of the 2024 10th International Conference on Communication
and Signal Processing, ICCSP 2024, Apr. 2024, pp. 958–963, doi: 10.1109/ICCSP60870.2024.10544371.

[2] K. Mundada, A. Gaikwad, D. Deshpande, V. Deshpande, and S. Dhumal, “Enhanced shopping experience: integrating load cell
technology with arduino in smart trolley systems,” in 2nd International Conference on Emerging Trends in Information Technology
and Engineering, ic-ETITE 2024, Feb. 2024, pp. 1–5, doi: 10.1109/ic-ETITE58242.2024.10493733.

[3] K. Naikade and R. Raman, “Enhancing shopping experience with Raspberry Pi and cloud-integrated wireless sensor networks for
smart trolleys in IoT,” in International Conference on Self Sustainable Artificial Intelligence Systems, ICSSAS 2023 - Proceedings,
Oct. 2023, pp. 1086–1090, doi: 10.1109/ICSSAS57918.2023.10331668.

[4] A. Perumal, A. Vinoth, C. N. Krishnan, R. Sriraman, and K. Kumar, “Automatic billing trolley for an enhanced supermarket using
RFID,” in Proceedings - 7th International Conference on Computing Methodologies and Communication, ICCMC 2023, Feb. 2023,
pp. 840–844, doi: 10.1109/ICCMC56507.2023.10083555.

[5] S. Maurya, G. Sahu, A. Yadav, B. Shukla, G. Agrawal, and N. Kumar, “The IoT-based smart shopping trolley system,”
in 2023 International Conference on IoT, Communication and Automation Technology, ICICAT 2023, Jun. 2023, pp. 1–6,
doi: 10.1109/ICICAT57735.2023.10263687.

[6] A. Y. W. Setyanto, F. Ahmad, J. B. Wicaksono, and K. Mutijarsa, “Smart trolley with position localization method based on QR code
mapping using computer vision and internet of things,” in 2022 International Conference on Information Technology Systems and
Innovation, ICITSI 2022 - Proceedings, Nov. 2022, pp. 346–352, doi: 10.1109/ICITSI56531.2022.9970792.

[7] S. Kowshika, S. S. M. Mitha, G. M. Varshini, V. Megha, and K. Lakshmi, “IoT based smart shopping trolley with mobile cart
application,” in 2021 7th International Conference on Advanced Computing and Communication Systems, ICACCS 2021, Mar. 2021,
pp. 1186–1189, doi: 10.1109/ICACCS51430.2021.9441866.

[8] T. K. Das, A. K. Tripathy, and K. Srinivasan, “A smart trolley for smart shopping,” in 2020 International Conference on System,
Computation, Automation and Networking, ICSCAN 2020, Jul. 2020, pp. 1–5, doi: 10.1109/ICSCAN49426.2020.9262350.

[9] D. Shukla and M. Shah, “Smart trolley: a smart solution for theft prevention and social distancing in shop-
ping,” in 7th International Conference on Inventive Computation Technologies, ICICT 2024, Apr. 2024, pp. 1775–1782,
doi: 10.1109/ICICT60155.2024.10544532.

[10] H. V. Parjane, V. S. Andhale, R. K. Vakte, P. M. Bodakhe, M. Sujith, and D. B. Pardeshi, “Smart LPG level monitoring and auto-
matic booking system integrated with trolley,” in 2023 2nd International Conference on Smart Technologies and Systems for Next
Generation Computing, ICSTSN 2023, Apr. 2023, pp. 1–4, doi: 10.1109/ICSTSN57873.2023.10151516.

[11] G. Pradeepkumar, V. Ramesh, A. Karthika, A. Karthikeyan, R. Sacithraa, and K. Vanitha, “Smart shopping trolley based on IoT with
mobile application,” in 2nd International Conference on Sustainable Computing and Data Communication Systems, ICSCDS 2023 -
Proceedings, Mar. 2023, pp. 1221–1225, doi: 10.1109/ICSCDS56580.2023.10104651.

[12] B. K. Yadav et al., “Smart cart: a distributed framework,” in 2020 IEEE International Conference for Convergence in Engineering,
ICCE 2020 - Proceedings, Sep. 2020, pp. 210–213, doi: 10.1109/ICCE50343.2020.9290605.

[13] T. Hanooja, C. G. Raji, M. Sreelekha, J. Koniyath, V. K. M. Ameen, and M. M. Noufal, “Human friendly smart trolley with automatic
billing system,” in Proceedings of the 4th International Conference on Electronics, Communication and Aerospace Technology,
ICECA 2020, Nov. 2020, pp. 1614–1619, doi: 10.1109/ICECA49313.2020.9297439.

[14] J. Anand, N. Mishra, S. S. P. M. B. Sharma, B. M. Joshi, and M. Sangeetha, “E-health assisted smart supermarket,” in Proceedings of
the 2022 International Conference on Innovative Computing, Intelligent Communication and Smart Electrical Systems, ICSES 2022,
Jul. 2022, pp. 1–5, doi: 10.1109/ICSES55317.2022.9914111.

[15] A. A. S. Gunawan et al., “Line follower smart trolley system V2 using RFID,” in Proceedings of 2021 1st International Conference
on Computer Science and Artificial Intelligence, ICCSAI 2021, Oct. 2021, pp. 17–21, doi: 10.1109/ICCSAI53272.2021.9609710.

[16] T. Naveenprabu, B. Mahalakshmi, T. Nagaraj, S. P. N. Kumar, and M. Jagadesh, “IoT based smart billing and direction controlled
trolley,” in 2020 6th International Conference on Advanced Computing and Communication Systems, ICACCS 2020, Mar. 2020,
pp. 426–429, doi: 10.1109/ICACCS48705.2020.9074173.

[17] M. Perarasi, B. Sarala, S. Saraswathi, J. J. Hephzipah, A. D. Nesakumar, and K. Sushmitha, “Design and implementation of direction
controlled trolly for smart billing using IoT,” in 2nd International Conference on Intelligent Data Communication Technologies and
Internet of Things, IDCIoT 2024, Jan. 2024, pp. 105–111, doi: 10.1109/IDCIoT59759.2024.10467869.

[18] J. Francis, P. M. Tony, A. Thomas, and M. M. Mahi, “Cartsmart: customer-friendly shopping for modern times,” in ICCISc
2021 - 2021 International Conference on Communication, Control and Information Sciences, Proceedings, Jun. 2021, pp. 1–5,
doi: 10.1109/ICCISc52257.2021.9484931.

TechTrolley-enhancing the retail experience (Dhananjay Chavan)



1486 ❒ ISSN: 2502-4752

[19] U. Patel, M. Aglodiya, M. Paliwal, A. Shastri, and K. Sabale, “Intelligent trolley system: revolutionizing retail shopping,” in Pro-
ceedings of the 18th INDIAcom; 2024 11th International Conference on Computing for Sustainable Global Development, INDIACom
2024, Feb. 2024, pp. 772–778, doi: 10.23919/INDIACom61295.2024.10498506.

[20] S. Usha, S. Rajalakshmi, M. Kanthimathi, and V. Remya, “Artificial intelligence based trolley for visually impaired peo-
ple,” in 2023 Intelligent Computing and Control for Engineering and Business Systems, ICCEBS 2023, Dec. 2023, pp. 1–5,
doi: 10.1109/ICCEBS58601.2023.10449203.

[21] B. Gadgay, D. C. Shubhangi, and Pooja, “Smart shopping and programmed moving tramcar,” in CSITSS 2021 - 2021 5th International
Conference on Computational Systems and Information Technology for Sustainable Solutions, Proceedings, Dec. 2021, pp. 1–4,
doi: 10.1109/CSITSS54238.2021.9683254.

[22] A. Sutagundar, M. Ettinamani, and A. Attar, “Iot based smart shopping mall,” in Proceedings of the 2nd International Conference on
Green Computing and Internet of Things, ICGCIoT 2018, Aug. 2018, pp. 355–360, doi: 10.1109/ICGCIoT.2018.8752971.

[23] M. Sanap, P. Chimurkar, and N. Bhagat, “SMART-smart mobile autonomous robotic trolley,” in Proceedings of the
International Conference on Intelligent Computing and Control Systems, ICICCS 2020, May 2020, pp. 430–437,
doi: 10.1109/ICICCS48265.2020.9120972.

[24] D. Devipriya, V. S. Sri, and I. Mamatha, “Smart store assistor for visually impaired,” in 2018 International Conference on Advances
in Computing, Communications and Informatics, ICACCI 2018, Sep. 2018, pp. 1038–1045, doi: 10.1109/ICACCI.2018.8554676.

[25] A. D. Anitta, S. S. Guddad, A. S. Anusha, K. Yanamala, and S. S. Sahithi, “Smart shopping cart using IoT and robotic arm,” in
Proceedings - 2021 International Conference on Design Innovations for 3Cs Compute Communicate Control, ICDI3C 2021, Jun.
2021, pp. 301–305, doi: 10.1109/ICDI3C53598.2021.00067.

BIOGRAPHIES OF AUTHORS

Dhananjay Rajendra Chavan is a student at Mumbai University, Completed B.E in
Computer Engineering. In free time, he enjoy playing online games, cricket, and solving problems.
He is passionate about technology and enjoy working on projects that combine modern technologies
to solve real-world problems. You can check out some of his work on LinkedIn and GitHub profiles.
He can be contacted at email: dhananjay.chavan15599@sakec.ac.in.

Roshan Mahadev Sherekar is a graduate student at Shah and Anchor Kutchhi Engi-
neering, affiliated by Mumbai University. His research topics include artificial intelligence, having a
deep understanding of computer network and software engineering. He has pursued minors degree in
artificial intelligence and machine learning from Mumbai University. He can be contacted at email:
roshan.sherekar15608@sakec.ac.in.

Sarthak Praveen Khudbhaiye completed a Bachelor of Computer Engineering in Mum-
bai University. He enjoys working on projects that leverage modern technologies like Android devel-
opment and Python to solve real-world problems. He is also keen on cooking and working out. You
can explore more about his work on his LinkedIn and GitHub profiles. He can be contacted at email:
sarthak.khudbhaiye15586@sakec.ac.in.

Prof. Jaya Zalte is an assistant professor who received her M.E. in Computer Engineer-
ing from Vidyalankar Institute of Technology, Mumbai. She is currently pursuing her Ph.D. from
Parul University. With a deep passion for education, she has been dedicated to mentoring students
and guiding them in their academic and research pursuits. Her research interests include emerging
technologies in computer science, with a focus on optimizing algorithms for better performance. She
actively participates in academic conferences and workshops to stay updated with the latest advance-
ments in the field. She has her expertise in big data analytics, software engineering, and machine
learning. She has guided more than 40 under graduate students. She can be contacted at email:
jaya.zalte@sakec.ac.in.

Indonesian J Elec Eng & Comp Sci, Vol. 37, No. 3, March 2025: 1476–1486

http://orcid.org/0009-0006-8717-2762
http://orcid.org/0009-0006-0730-3735
http://orcid.org/0009-0004-4649-922X
http://orcid.org/0000-0002-4118-3734
https://scholar.google.co.in/citations?user=13wAacUAAAAJ&hl=en

	Introduction
	Method
	System architecture
	Working environment

	Results and Discussion
	System implementation and optimization
	Results analysis
	Performance metrics
	User experience

	Key findings and interpretations
	Enhanced user interface and experience
	Improved data management
	Checkout system

	Summary and implications

	Conclusion

