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ABSTR AC T  
A prototype that attempts to enhance senior citizens' weekly shopping experiences has been created as a 
result of this research. Seniors no longer have to use their physical strength to push or pull the shopping cart 
because the system monitors their every move. This is accomplished by estimating the user's walking 
direction and distance using a variety of sensors, such as a magnetometer and gyroscope. Furthermore, WiFi 
fingerprinting is used to pinpoint the user's location. Experiments have been carried out, and the system's 
overall functionality and tracking accuracy have produced satisfactory results. The smart shopping trolley 
concept has been designed to improve senior citizens' experience by addressing the unique challenges they 
face during the regular and necessary process of grocery shopping. The goal has been to increase senior 
citizens' comfort and convenience when shopping by integrating sensor-based solutions and tracking 
technologies. The successful results of the trials have confirmed the viability and efficacy of this strategy for 
sustainable practices in public health. 
 
© 2022 The Author. Published by Sugisaka Masanori at ALife Robotics Corporation Ltd. 

                    This is an open access article distributed under the CC BY-NC 4.0 license 
(http://creativecommons.org/licenses/by-nc/4.0/). 

 

1. Introduction 

Shopping can be particularly challenging for senior 
citizens, especially when it involves buying groceries. 
Many elderly individuals prefer to shop for themselves, 
even though options like helpers and online shopping are 
available, and they rely on assistance for carrying their 
bags home. The rise of the Internet of Things (IoT) and 
its extensive use in wireless communication is a direct 
result of the growing interest in integrating different 
systems, driven by technological advancements. In a 
variety of electronic gadgets and technologies, including 
smartphones, smart cars, smartwatches, and even smart 
homes, the word "smart" has grown in popularity. In 
keeping with this development, the ideas of "smart 
trolleys" and "smart shopping" have surfaced to offer 
seniors useful assistance. Smart trolleys with RFID 

technology make it simple to scan items as they are added 
to the trolley. The gathered data can be sent to the counter 
via ZIGBEE communication, cutting down on the 
amount of time people must wait in lines. Additionally, 
the use of RFID technology in smart trolleys can increase 
security by facilitating cashless transactions. 

Recent research has focused on enhancing shopping 
experiences through RFID-integrated systems, 
particularly for elderly individuals. These systems aim to 
improve efficiency, reduce physical strain, and provide 
contactless purchasing options [1]. One prototype tracks 
elderly shoppers' movements using sensors and WiFi 
fingerprinting, eliminating the need to push or pull 
shopping trolleys [2], [3]. Another system, KONARK, 
utilizes RFID-equipped carts to enable faster checkouts 
and real-time purchase tracking, while also providing 
valuable data on customer interests to store owners [4]. 
The integration of RFID and sensor networks has shown 
promise in developing in-home elder healthcare systems, 
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addressing the needs of an aging global population [5]. 
These technologies offer potential solutions for 
improving accessibility, reducing direct contact during 
pandemics, and enhancing overall shopping experiences 
for elderly consumers [1], [2], [6].  

 
Furthermore, IoT standards must be implemented in 

order for purchased items, payment systems, and data 
collection to all work together successfully. This 
guarantees seamless connectivity and interoperability 
between the different elements that make up the 
purchasing process. The wireless telecommunications 
industry is witnessing a sharp increase in the Internet of 
Things (IoT) domain [7], [8]. Its goal is to free computers 
from direct human intervention so they can communicate 
with their environment and obtain information about 
objects and devices [9]. According to a report [10], 
Moderate data transmission speeds, low cost, and 
frequency range operation between 100MHz and 5.8GHz 
define Internet of Things. This development in wireless 
technology provides consumers with an adaptable and 
affordable communication option.  A recent report [11], 
[12]. O’Neill in [13] predicted that by the year 2020, 
There will be 50 billion or more internet-connected 
devices, which will lead to an abundance of features. 
Research into the creation of smart shopping concepts has 
increased as a result of the growing need for convenient 
shopping experiences and the rising demand for 
technology. Fundamental functionalities such as tracking 
the user, navigating shopping routes, and preventing 
collisions with obstacles are integrated into these carts. 
With the use of this technology, elderly people should no 
longer have to deal with the physical strain and 
challenges that come with shopping, making the 
experience more comfortable and joyful. One of the main 
goals in the development of smart shopping trolleys has 
been the advancement of autonomous navigation. 
Scholars have been investigating diverse methodologies 
to facilitate self-navigating smart shopping trolleys. An 
automated smart cart system for contemporary shopping 
malls, for instance, was showcased, along with methods 
controlled by Android applications [7]. Thanks to 
developments in autonomous navigation, elderly people 
can now navigate the store without using their hands 
because the trolleys can now move on their own. The use 
of intelligent shopping carts in senior care offers a 
number of significant improvements and advantages. 
Other recent reports in [14], [15] describe a 
microcontroller-based smart trolley system for mega 
malls. Instead of having to wait in line to check out, 
customers can use a barcode scanner to automatically 
scan products and view running totals on an LCD display. 
The significance of RFID-based trolleys is underscored 
by a comprehensive analysis of 136 published papers in 
Scopus, highlighting the pivotal role these technologies 
play in enhancing efficiency and functionality within 
various industries. These studies collectively emphasize 
the transformative impact of RFID technology on 
inventory management, supply chain logistics, and 
customer service. The integration of RFID systems in 

trolleys has shown substantial improvements in tracking, 
monitoring, and managing goods, leading to streamlined 
operations and reduced errors. This not only bolsters 
productivity but also contributes to sustainable practices 
by minimizing waste and optimizing resource allocation. 
In alignment with the United Nations Sustainable 
Development Goals (SDGs), particularly SDG 12 
(Responsible Consumption and Production), the adoption 
of RFID-based trolleys promotes resource efficiency, 
transparency in supply chains, and sustainable 
consumption patterns. By utilizing RFID technology in 
trolleys, organizations can enhance operational efficiency 
while advancing sustainable practices that align with 
global objectives for responsible consumption and 
production. Fig.1 illustrates the distribution of these 
publications in the last two decades. 

 
Fig.1 Scopus indexed publications since 2004. (scopus 

generated graph) 
 

As depicted in Fig.1, from 2004 to 2014, there is a 
gradual increase in the number of publications. This 
suggests a growing interest and research in RFID-based 
smart trolleys during this period. Between 2014 and 2020, 
there is a more pronounced upward trend, indicating a 
significant boost in research and development activities. 
The peak in 2020 suggests heightened activity or 
breakthroughs in this field. After reaching a peak in 2020, 
there is a sharp decline in 2021. This could be due to 
various factors such as market saturation, shifts in 
research focus, or external factors like economic 
downturns. However, there is a recovery noted in 2022, 
followed by a slight drop in 2023 but stabilizing in 2024. 
The overall trend from 2004 to 2024 shows an increasing 
trajectory, indicating that RFID-based smart trolleys have 
gained considerable attention over the years and continue 
to be a relevant topic of research. The publications in [16], 
[17], [18] indicates that the use of smart trolley is an area 
that is continuously evolving, with interest levels 
fluctuating but generally on an upward trend. This 
reflects the growing recognition of the potential 
applications and importance of this technology in 
enhancing the shopping experience through 
technological innovations. The analysis suggests that the 
interest in RFID-enabled smart trolleys is dynamic, with 
periods of highs and lows, but an overall increasing 
trajectory. This points to the growing awareness of the 
value this technology can bring in improving the 
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shopping experience for consumers, as technological 
advancements continue to shape and refine the 
capabilities of these smart systems. The analysis 
highlights that the field of RFID integration in smart 
trolleys is one that is continuously being explored and 
developed, with researchers and industry players 
recognizing the significant impact it can have on 
enhancing the shopping journey for customers. The 
fluctuating, but generally rising, interest levels indicate 
that this technology is gaining traction and momentum as 
a means to leverage technological innovations to create 
more seamless and convenient shopping experiences. 
 

This paper presents an innovative smart shopping 
trolley design. The key feature of the proposed smart 
trolley is that it eliminates the need for users to physically 
push or pull the cart. Instead, the smart trolley is designed 
to autonomously follow the user, making the shopping 
experience much easier and more convenient. 
Researchers have developed a novel smart shopping cart 
that addresses a common pain point - the effort required 
to maneuver a traditional shopping trolley. By designing 
the trolley to automatically follow the user, the team has 
sought to alleviate the burden on shoppers, particularly 
the elderly or those with physical limitations. At the heart 
of this smart trolley is the capability to track the user's 
movements and trajectory, and automatically adjust the 
trolley's position and direction accordingly. This 
innovative approach aims to enhance the overall 
shopping journey, freeing up the user's hands and energy 
to focus on their shopping tasks rather than the physical 
exertion of pushing a cart. The introduction of this smart 
shopping trolley concept represents a meaningful step 
forward in improving the shopping experience through 
the integration of advanced technologies. By designing a 
trolley that can independently follow the user, the 
researchers have sought to create a more seamless and 
effortless shopping experience for consumers. 

2. Methodology  

The process of developing an RFID-based smart 
shopping trolley can be broken down into three main 
phases: hardware interface, design process, and 
fabrication and testing. In the initial hardware interface 
phase, the researchers begin by carefully selecting an 
appropriate microcontroller, such as an Arduino or 
Raspberry Pi, based on factors like processing power, 
input/output capabilities, and compatibility with RFID 
modules. Next, they integrate DC motors, choosing them 
based on the required torque and speed for the trolley, and 
design a suitable mounting system. An H-Bridge dual 
motor driver is then chosen and integrated to control the 
direction and speed of the DC motors. The circuit 
schematic is designed to connect the microcontroller, 
motors, and H-Bridge, with the implementation of PWM 
for speed control. Finally, the RFID module is integrated, 
ensuring proper communication with the microcontroller. 
The design process phase starts with a thorough 
requirement analysis, where the team defines the 

functional and non-functional requirements for the smart 
trolley. They then move on to system architecture design, 
creating a high-level blueprint of the smart trolley system, 
including both hardware and software components. The 
software design follows, where algorithms are developed 
for motor control, RFID tag reading, and overall system 
logic. User interface design is the next step, where the 
researchers create an intuitive interface for users to 
interact with the trolley. Finally, a design review is 
conducted to ensure all components are properly 
integrated and the design meets the initial requirements. 
The fabrication and testing phase begins with the 
construction of a physical prototype, where the team 
builds the trolley structure and integrates all the hardware 
components. They then assemble the hardware, 
meticulously ensuring proper wiring and connections. A 
comprehensive testing plan is developed to evaluate the 
functionality of the smart trolley. The researchers 
conduct initial tests to verify motor control, RFID reading, 
and overall system integration, followed by user testing 
in real-world scenarios. The final step involves analyzing 
the test results, identifying areas for improvement, 
implementing necessary modifications, and re-testing the 
system to ensure all issues are resolved. 

2.1. Micro Controller Unit (NodeMCU) 

In this project, the main controller used is the 
NodeMCU micro-controller with the integrated WiFi 
module. An open-source Lua-based firmware called 
NodeMCU is used for the ESP8266 WiFi SoC from 
Espressif, and it features an on-module flash-based 
SPIFFS file system. C programming language is used for 
the implementation of the NodeMCU, simplifying its use 
in IoT projects. The key reason for the selection of the 
NodeMCU is its integrated WiFi module, which allows 
for seamless connectivity and integration with the 
broader Internet of Things (IoT) ecosystem [19], [20]. 
The open-source platform of the NodeMCU, which runs 
on the Lua programming language, has been based on the 
ESP8266 WiFi system-on-a-chip (SoC) from Espressif, a 
leading manufacturer of IoT-focused microcontrollers. 
The SPIFFS (Smart Persistent File System) has been 
utilized for on-module flash-based file storage on the 
NodeMCU. The decision to use the NodeMCU in this 
project reflects the desire to leverage an IoT-centric 
microcontroller that offers built-in WiFi capabilities, 
allowing for seamless integration with various IoT 
applications and services. Furthermore, the C 
programming language implementation of the 
NodeMCU has been found to be a user-friendly and 
accessible option for developing IoT-based projects, 
enabling the researchers to more efficiently architect and 
implement the control systems for the smart trolley. 

2.2. DC motor 

A DC motor in use would have just two terminals. 
These terminals lack polarity because their only means of 
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connection is a coil. Only the motor's direction will 
change if the connection is reversed. 

2.3. Inertial gyro sensor 

To help us monitor rotation, we have incorporated a 
gyroscope—a specialized sensor—into our suggested 
design. The accelerometer that is integrated into this 
sensor is pretty smart; it measures the speed at which an 
object moves in a straight line. Thus, the gyroscope 
provides information on the angular rotation of the user, 
whereas the accelerometer provides information on the 
user's linear movement. We can precisely detect and 
comprehend the user's movement by merging these two 
sets of data. This sensor is ideal for our project because it 
is affordable and small, which is another fantastic feature. 
We wanted to make sure that the parts we selected are 
both reasonably priced and functional.  

2.4. H-Bridge dual motor controller L298N 

The motor's current flow must be reversed in order to 
control the direction in which the motor rotates. The most 
popular way to accomplish that is with an H-Bridge 
circuit. Four switching components, either transistors or 
MOSFETs, make up an H-Bridge circuit. The motor is 
positioned in the middle, creating an H-shaped 
arrangement. The direction of the current flow and, 
consequently, the direction in which the motor rotates can 
be altered by simultaneously activating two switches. The 
L298N is utilized in this project as a dual H-Bridge motor 
driver, enabling simultaneous control of two DC motors' 
speeds and directions. 

3. Design and fabrication 

In the world of shopping trolleys, various types have 
been introduced over the years. However, a more 
advanced solution has been developed through this 
project - a smart shopping trolley that aims to bring 
unprecedented convenience to the shopping experience. 
The key innovation lies in the integration of Wi-Fi 
technology, which allows users to control the shopping 
trolley using their smartphone. Through a real-time Wi-
Fi connection established between the trolley's micro-
controller and the user's smartphone, seamless guidance 
and navigation of the trolley have been made possible. 
All the user needs to do is install a dedicated app on their 
smartphone and use it to send commands to the micro-
controller via the Wi-Fi signal. This effortless interaction 
between the user and the trolley is akin to having a 
personal assistant catering to one's shopping needs. 
Imagine the ease of simply tapping a few buttons on your 
phone to direct the trolley to your desired destination 
within the store. This level of control and convenience 
has been made a reality through the technological 
advancements incorporated into this smart shopping 
trolley project. The seamless integration of Wi-Fi 

connectivity and the smartphone-based control interface 
have transformed the traditional shopping trolley into a 
more intelligent and user-friendly companion, enhancing 
the overall shopping experience for the end-user. Yet, we 
didn’t just prioritize convenience. Ensuring the safety of 
both the user and the trolley was also a priority for us. In 
order to enhance the safety features of the smart shopping 
trolley, an ultrasonic sensor has been integrated right at 
the front of the device. This sensor is essential in 
preventing mishaps and potential damage from abrupt 
stops or collisions. The ultrasonic sensor detects sound 
waves by bouncing them off objects and then listening for 
the echoes that return. The sensor measures the distance 
between the trolley and any obstacles in its path precisely 
by analyzing the time it takes for the sound waves to 
travel and return. This enables the trolley to use the 
signals it sends and receives to modify its movement and 
prevent any collisions. The smart shopping trolley now 
combines the ease of smartphone-controlled Wi-Fi 
technology with the extra security and safety features 
thanks to the integration of the ultrasonic sensor. The 
sensor's ability to detect and respond to obstacles in the 
trolley's path ensures a secure and seamless shopping 
experience for the user. With this added layer of safety, 
the smart shopping trolley aims to provide users with a 
reliable and confident shopping companion. The 
integration of the ultrasonic sensor, alongside the 
smartphone-controlled Wi-Fi functionality, has 
transformed the traditional shopping trolley into a more 
intelligent and user-friendly solution, effortlessly guiding 
the user through the store while avoiding obstacles along 
the way. In essence, this smart shopping trolley project 
has been designed to enhance the overall shopping 
experience by offering both convenience and safety, 
giving users a sense of control and peace of mind 
throughout their shopping journey. The operation of 
ultrasonic sensor has been shown in Fig. 2. 

 
Fig.2 Obstacle detection via ultrasonic sensor 

 
     Fig. 2 depicts the working principle of an ultrasonic 
sensor used for obstacle detection. The key components 
of this system are the transmitter and the receiver. The 
transmitter, a small rectangular device with a red dot, is 
responsible for emitting ultrasonic waves, represented by 
the curved lines radiating outward. As these waves 
encounter an obstacle, such as an object or another entity, 
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they bounce back, creating a reflected wave or echo, 
which is then detected by the receiver - another small 
rectangular device similar to the transmitter. The 
reflected waves, shown as dotted lines returning to the 
sensor, symbolize the ultrasonic waves bouncing off the 
object and reaching the receiver. By measuring the time 
it takes for the waves to travel and return, the sensor can 
accurately determine the distance between the device and 
the obstacle, as indicated by the markings on the 
horizontal line. This seamless integration of sound wave 
transmission, reflection, and distance calculation allows 
the ultrasonic sensor to detect and respond to any 
obstacles in its path, enabling the system to adapt and 
navigate accordingly. 

In order to properly integrate the ultrasonic sensor into 
the shopping trolley, the necessary electrical connections 
must be established. This involves connecting the power 
supply (VCC) and ground (GND) pins of the sensor to a 
5V power source, ensuring the sensor receives the 
required power. Additionally, the trigger input (Trig) pin 
is linked to a digital output on the trolley's 
microcontroller, which is responsible for initiating the 
ultrasonic wave transmission. Correspondingly, the echo 
(Echo) pin is connected to a digital input on the 
microcontroller, allowing it to detect and process the 
reflected ultrasonic waves. This integration of the 
sensor's power, trigger, and echo connections with the 
trolley's microcontroller enables the seamless operation 
of the obstacle detection system, allowing the trolley to 
adapt its movement and ensure a safe shopping 
experience for the user. 

A particular method is used to calculate the exact 
distance between the shopping trolley and any obstacles 
that are detected. This entails briefly pulsing the 
ultrasonic sensor's trigger pin to a high level, usually for 
ten microseconds. The system then waits for a high-level 
signal to be detected on the echo pin following this trigger 
pulse. The time it takes for ultrasonic sound waves to 
move from the sensor to the obstruction and back again 
is represented by the duration of this high-level echo 
signal. The system can precisely calculate how close the 
trolley is to the identified obstacle by examining this 
response time and the length of the echo signal. The 
trolley's ability to measure distance enables it to detect 
and steer clear of obstacles, providing users with a 
seamless and safe shopping experience. Here's how to 
calculate the distance: 
 

𝐷𝐷 =  𝑇𝑇 × 𝜗𝜗 = 𝑇𝑇 × 0.034𝑐𝑐𝑐𝑐/µ𝑠𝑠     (1) 
 

Where D is a distance , T is a time and ϑ is the speed of 
sound. 
 
The prototype layout is illustrated in Fig. 3. As depicted 
in this diagram, the microcontroller unit, two motors, 
motor controller, and ultrasonic sensor, are 
interconnected as the primary elements of our suggested 
configuration. 

 
Fig.3 Schematic creation for the envisioned 

trolley 

The Node MCU, which is well-known for its 16-bit 
RSIC and energy efficiency, is used as a controller 
because of its convenient WiFi module and integrated 
ESP-12, which simplify the control procedure. The CPU 
clock speed of the ESP-12 is 80MHz, with a maximum 
value of 160MHz possible. The DC motors are connected 
to the microcontroller via the L298N motor controller. A 
9V battery is used in parallel to power the microcontroller 
and the L298N motor controller. The movements of the 
trolley are defined by the programming of the controller, 
as shown in Table 1. 

Table1: Motor control instruction 

Motor Movement Right moto Left motor 
Turn right  NA High 
Turn Left  High NA 
Forward Low High 
Backward High Low 

The control commands are transmitted to the 
microcontroller via the application developed using the 
MIT App Inventor. The block functionality of the 
designed application is illustrated in Fig. 4. The 
underlying working principles of an ultrasonic sensor 
deployed for the purpose of obstacle detection are herein 
expounded upon. A detailed dissection of the system's 
constituent elements is warranted to elucidate the sensor's 
modus operandi. The component responsible for emitting 
the ultrasonic waves is identified as the transmitter, 
depicted as a compact, rectangular device with a 
prominent red dot, ostensibly denoting the point of sound 
emission. These outward-traveling waves, represented by 
the curved lines emanating from the transmitter, 
constitute the original sound impulses. When these waves 
encounter an object, or obstacle, in their path - in this case, 
a dark gray cubic form - they are reflected, generating the 
echoed waves illustrated by the dotted lines returning to 
the sensor. The receiver, a complementary compact 
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rectangular component akin to the transmitter, is tasked 
with the detection of these reflected waves. 

 
Fig.4 The controlling function block of the app 

The construction of the suggested prototype is depicted 
in Fig. 5. 

 
Fig.5 The constructed model 

4. Conclusion and Future Work 

   A smart shopping cart specifically designed for 
senior care has been successfully designed, 
manufactured, and tested. The outcomes have been 
extremely satisfying, proving that the suggested 
solution is effective. With the use of cutting-edge 
technology, the smart trolley can identify the gait 
patterns of senior citizens and follow them on its own. 
This eliminates the need for users to push or pull the 
trolley physically, making shopping more 
comfortable and convenient. It has been determined 
that there is room for future development and 
expansion of the smart shopping trolley. The 
incorporation of GPS technology is one potential area 
of future investigation. Instead of being restricted to 
indoor use, the GPS-enabled trolley can precisely 
determine its location both indoors and outdoors, 
simplifying user navigation and facilitating the 
trolley's return to its initial position. With this 
improvement, users would have even more flexibility 
and convenience, which would improve the 
effectiveness and enjoyment of their shopping trips. 
To sum up, the intelligent shopping cart designed for 
senior care has demonstrated encouraging outcomes, 
providing a convenient and support-oriented method 
of shopping. Future versions of the trolley could 
benefit from the addition of GPS technology, which 
would increase its adaptability and functionality and 
give senior shoppers a more comfortable and 
seamless shopping experience 

 
References 

1. A. Yong, M. E. Rana, and K. Shanmugam, "Improved 
shopping experience through RFID based smart 
shopping system," in 2022 International Conference on 
Decision Aid Sciences and Applications (DASA), 2022: 
IEEE, pp. 635-644.  

2. M. Mastaneh et al., "Empowering Elderly Individuals 
through the Intelligent Shopping Trolley," in 人工生命
とロボットに関する国際会議予稿集, 2024, vol. 29: 
株式会社 ALife Robotics, pp. 183-187.  

3. H. O. C. Houng, S. Sarah, S. Parasuraman, M. A. Khan, 
and I. Elamvazuthi, "Energy harvesting from human 
locomotion: gait analysis, design and state of art," 
Procedia Computer Science, vol. 42, pp. 327-335, 2014. 

4. S. Pradhan, E. Chai, K. Sundaresan, S. Rangarajan, and 
L. Qiu, "Konark: A RFID based system for enhancing 
in-store shopping experience," in Proceedings of the 4th 
International on Workshop on Physical Analytics, 2017, 
pp. 19-24.  

5. M. Moh, L. Ho, Z. Walker, and T.-S. Moh, "A prototype 
on rfid and sensor networks for elder health care," in 
RFID Handbook: CRC press, 2017, pp. 311-328. 

6. I. Elamvazuthi et al., "Development of an autonomous 
tennis ball retriever robot as an educational tool," 
Procedia Computer Science, vol. 76, pp. 21-26, 2015. 

7. V. Shete, A. Shaikh, R. Sawant, C. Singh, P. Sridevi 
Ponmalar, and R. Harikrishnan, "Smart shopping cart for 

https://ieeexplore.ieee.org/abstract/document/9765064/
https://ieeexplore.ieee.org/abstract/document/9765064/
https://ieeexplore.ieee.org/abstract/document/9765064/
https://ieeexplore.ieee.org/abstract/document/9765064/
https://ieeexplore.ieee.org/abstract/document/9765064/
https://ieeexplore.ieee.org/abstract/document/9765064/
https://cir.nii.ac.jp/crid/1390862931515358976
https://cir.nii.ac.jp/crid/1390862931515358976
https://cir.nii.ac.jp/crid/1390862931515358976
https://cir.nii.ac.jp/crid/1390862931515358976
https://www.sciencedirect.com/science/article/pii/S1877050914015087
https://www.sciencedirect.com/science/article/pii/S1877050914015087
https://www.sciencedirect.com/science/article/pii/S1877050914015087
https://www.sciencedirect.com/science/article/pii/S1877050914015087
https://dl.acm.org/doi/abs/10.1145/3092305.3092307
https://dl.acm.org/doi/abs/10.1145/3092305.3092307
https://dl.acm.org/doi/abs/10.1145/3092305.3092307
https://dl.acm.org/doi/abs/10.1145/3092305.3092307
https://dl.acm.org/doi/abs/10.1145/3092305.3092307
https://www.taylorfrancis.com/chapters/edit/10.1201/9781420055009-17/prototype-rfid-sensor-networks-elder-health-care-melody-moh-loc-ho-zachary-walker-teng-sheng-moh
https://www.taylorfrancis.com/chapters/edit/10.1201/9781420055009-17/prototype-rfid-sensor-networks-elder-health-care-melody-moh-loc-ho-zachary-walker-teng-sheng-moh
https://www.taylorfrancis.com/chapters/edit/10.1201/9781420055009-17/prototype-rfid-sensor-networks-elder-health-care-melody-moh-loc-ho-zachary-walker-teng-sheng-moh
https://www.sciencedirect.com/science/article/pii/S1877050915037710
https://www.sciencedirect.com/science/article/pii/S1877050915037710
https://www.sciencedirect.com/science/article/pii/S1877050915037710
https://ideas.repec.org/a/pkp/rocere/v9y2022i2p122-134id3083.html
https://ideas.repec.org/a/pkp/rocere/v9y2022i2p122-134id3083.html


 

242 

visually impaired individuals," Review of Computer 
Engineering Research, vol. 9, no. 2, pp. 122-134, 2022. 

8. W. F. W. Tarmizi et al., "A Particle Swarm 
Optimization-PID controller of a DC Servomotor for 
Multi-Fingered Robot Hand," in 2016 2nd IEEE 
International Symposium on Robotics and 
Manufacturing Automation (ROMA), 2016: IEEE, pp. 1-
6. 

9. P. S. Yadav, V. Agrawal, J. Mohanta, and M. F. Ahmed, 
"A theoretical review of mobile robot locomotion based 
on mecanum wheels," 2022. 

10. H. Bello-Salau, A. J. Onumanyi, D. Michael, R. Isa, C. 
O. Alenoghena, and H. Ohize, "A new automated smart 
cart system for modern shopping centres," Bulletin of 
Electrical Engineering and Informatics, vol. 10, no. 4, 
pp. 2028-2036, 2021. 

11. M. Summakieh and M. Mokayef, "Single wideband 
microstrip patch antenna for 5G wireless communication 
application," Journal of Electrical andElectronics 
Engineering (IJR DO) Volume-1, Issue-4, Paper-2, 2016. 

12. T. Shukla, P. Shrivastava, P. Takke, and M. Ghuge, 
"RFID Based Smart Trolley," IJSART, vol. 5, no. 3, 2019. 

13. S. J. O’Neill, "Making art from self-tracking cycling 
data," Digital Creativity, vol. 29, no. 4, pp. 249-263, 
2018. 

14. S. R. Patil, S. N. Mathad, S. Gandhad, and M. Ellemmi, 
"Smart Trolley with Automatic Billing System using 
Arudino," IAES International Journal of Artificial 
Intelligence (IJ-AI), vol. 2, no. 2, pp. 2268-2273, 2022. 

15. A. A. Aldair, M. T. Rashid, A. F. Halihal, and M. 
Mokayef, "Design of pitch angle controller for wind 
turbine based on pi neurofuzzy model," Indonesian 
Journal of Electrical Engineering and Computer Science, 
vol. 15, no. 3, pp. 1664-1670, 2019. 

16. K. N. F. K. Azir, A. M. Khairuddin, and M. R. C. Beson, 
"Smart shopping trolley using RFID and Arduino uno: A 
conceptual framework," in AIP Conference Proceedings, 
2024, vol. 3135, no. 1: AIP Publishing. 

17. M. Masadeh, E. Alkhdour, H. AbuDiak, and R. Obaidat, 
"Approximate Computing-based Assistive Shopping 
Trolley for Visually Challenged People," International 
Journal of Computing and Digital Systems, vol. 15, no. 
1, pp. 1405-1416, 2024. 

18. M. Jayaprakash, A. H. Juliet, A. J. M. Rani, N. 
Velusudha, S. Lakshmisridevi, and V. S. Pandi, 
"Transforming Shopping with IoT: Exploring the 
Intelligent Way to Design the Smart Trolley using IoT 
Principles," in 2024 IEEE International Conference on 
Big Data & Machine Learning (ICBDML), 2024: IEEE, 
pp. 277-283. 

19. G. S. Ganesan and M. Mokayef, "Multi-Purpose Medical 
Drone for the Use in Pandemic Situation," in 2021 IEEE 
Microwave Theory and Techniques in Wireless 
Communications (MTTW), 2021: IEEE, pp. 188-192. 

20. Khalily, Mohsen, et al. "A new wideband circularly 
polarized dielectric resonator antenna." 
Radioengineering 23.1 (2014): 175-180. 

 
 
 
 
 

 
Authors Introduction 

 
Dr. Mastaneh Mokayef  

She holds a PhD from WCC  at UTM, 
Malaysia. She is serving as an 
Assistant. Prof. at UCSI University. 
She is a member of IET She received 
the Global Distinguished Young 
Scientists Award from IEEE IAS 
2023.  

 
Ms. Muzaiyanah Hidayab  

She completed the bachelor degree 
from UKM in 2009. Her research 
interests includes Artificial 
Intelligent and microcontroller 
system design. 
 

 
Mr. MHD Amen Summakieh 

He earned a B.Eng. degree (Hons.) 
and his master’s degree in 
communication and electronics 
engineering from UCSI University, 
and MMU respectively. he is an 
IEEE HKN member. 
 

 
Dr. M. KA. Ahamed Khan  

He completed his B.Eng studies in 
Electronics and Communication 
Engineering and pursued studies in 
Electronics and Control Engineering 
in India. He later received a Diploma 
in Drives and Controls from Woo 
Sun in Korea in 2014. His academic 
journey culminated in a Ph.D. 
program in the United States in 

Robotics, Power Electronics, and Controls. He is 
acknowledged as a Professional Engineer (PEng) in the 
USA and holds the designation of a Chartered Engineer 
(CEng) in the UK. Moreover, he is a Senior member of the 
IEEE in the USA and a member of MIET in the UK. 

 
 
 
 
 
 

https://ideas.repec.org/a/pkp/rocere/v9y2022i2p122-134id3083.html
https://ideas.repec.org/a/pkp/rocere/v9y2022i2p122-134id3083.html
https://ieeexplore.ieee.org/abstract/document/7847837
https://ieeexplore.ieee.org/abstract/document/7847837
https://ieeexplore.ieee.org/abstract/document/7847837
https://ieeexplore.ieee.org/abstract/document/7847837
https://ieeexplore.ieee.org/abstract/document/7847837
https://ieeexplore.ieee.org/abstract/document/7847837
https://catalog.lib.kyushu-u.ac.jp/opac_detail_md/?lang=0&amode=MD100000&bibid=4794163
https://catalog.lib.kyushu-u.ac.jp/opac_detail_md/?lang=0&amode=MD100000&bibid=4794163
https://catalog.lib.kyushu-u.ac.jp/opac_detail_md/?lang=0&amode=MD100000&bibid=4794163
https://beei.org/index.php/EEI/article/view/2762
https://beei.org/index.php/EEI/article/view/2762
https://beei.org/index.php/EEI/article/view/2762
https://beei.org/index.php/EEI/article/view/2762
https://beei.org/index.php/EEI/article/view/2762
https://ijrdo.org/index.php/eee/article/view/199
https://ijrdo.org/index.php/eee/article/view/199
https://ijrdo.org/index.php/eee/article/view/199
https://ijrdo.org/index.php/eee/article/view/199
https://ijsart.com/Content/PDFDocuments/IJSARTV5I329490.pdf
https://ijsart.com/Content/PDFDocuments/IJSARTV5I329490.pdf
https://www.tandfonline.com/doi/abs/10.1080/14626268.2018.1516676
https://www.tandfonline.com/doi/abs/10.1080/14626268.2018.1516676
https://www.tandfonline.com/doi/abs/10.1080/14626268.2018.1516676
https://www.researchgate.net/profile/Shridhar-Mathad/publication/358744057_Smart_Trolley_with_Automatic_Billing_System_using_Arudino/links/62138009f02286737cb22bd1/Smart-Trolley-with-Automatic-Billing-System-using-Arudino.pdf
https://www.researchgate.net/profile/Shridhar-Mathad/publication/358744057_Smart_Trolley_with_Automatic_Billing_System_using_Arudino/links/62138009f02286737cb22bd1/Smart-Trolley-with-Automatic-Billing-System-using-Arudino.pdf
https://www.researchgate.net/profile/Shridhar-Mathad/publication/358744057_Smart_Trolley_with_Automatic_Billing_System_using_Arudino/links/62138009f02286737cb22bd1/Smart-Trolley-with-Automatic-Billing-System-using-Arudino.pdf
https://www.researchgate.net/profile/Shridhar-Mathad/publication/358744057_Smart_Trolley_with_Automatic_Billing_System_using_Arudino/links/62138009f02286737cb22bd1/Smart-Trolley-with-Automatic-Billing-System-using-Arudino.pdf
https://d1wqtxts1xzle7.cloudfront.net/70594537/13049-libre.pdf?1632950065=&response-content-disposition=inline%3B+filename%3DDesign_of_pitch_angle_controller_for_win.pdf&Expires=1721819661&Signature=akOCU4Zoyfrl6C3EQv3ioYmogIccvvvDYj0mw5UbucnLp3IqpjkUmFyqh22Xsu8LWGDZDFgTLDdKb3ku%7EwYmDnET8lXVWGLs%7E5oNH1uwvhLb9IgwsnVKPMXSpwl9LSF5m2eYk0ag9sFUh0sm1yAngOUEWdOu2l9F8CNvvmK5Puuo614vvK9wIZzhZMtQurnsU5FX2V7thy0PwRm7BrnR8qfDmIO9x06lAAnBGpBdDrgRgCEpvr3-LhvIAdoNBvJsZhR%7E9RdpoLKFu1lccvVJsau2rxRvkhUt9wncslBlb2ppLvpO1Ty37r9pbsWklHYPZ8SXg0OAgBBBBBk3sHGMQg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/70594537/13049-libre.pdf?1632950065=&response-content-disposition=inline%3B+filename%3DDesign_of_pitch_angle_controller_for_win.pdf&Expires=1721819661&Signature=akOCU4Zoyfrl6C3EQv3ioYmogIccvvvDYj0mw5UbucnLp3IqpjkUmFyqh22Xsu8LWGDZDFgTLDdKb3ku%7EwYmDnET8lXVWGLs%7E5oNH1uwvhLb9IgwsnVKPMXSpwl9LSF5m2eYk0ag9sFUh0sm1yAngOUEWdOu2l9F8CNvvmK5Puuo614vvK9wIZzhZMtQurnsU5FX2V7thy0PwRm7BrnR8qfDmIO9x06lAAnBGpBdDrgRgCEpvr3-LhvIAdoNBvJsZhR%7E9RdpoLKFu1lccvVJsau2rxRvkhUt9wncslBlb2ppLvpO1Ty37r9pbsWklHYPZ8SXg0OAgBBBBBk3sHGMQg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/70594537/13049-libre.pdf?1632950065=&response-content-disposition=inline%3B+filename%3DDesign_of_pitch_angle_controller_for_win.pdf&Expires=1721819661&Signature=akOCU4Zoyfrl6C3EQv3ioYmogIccvvvDYj0mw5UbucnLp3IqpjkUmFyqh22Xsu8LWGDZDFgTLDdKb3ku%7EwYmDnET8lXVWGLs%7E5oNH1uwvhLb9IgwsnVKPMXSpwl9LSF5m2eYk0ag9sFUh0sm1yAngOUEWdOu2l9F8CNvvmK5Puuo614vvK9wIZzhZMtQurnsU5FX2V7thy0PwRm7BrnR8qfDmIO9x06lAAnBGpBdDrgRgCEpvr3-LhvIAdoNBvJsZhR%7E9RdpoLKFu1lccvVJsau2rxRvkhUt9wncslBlb2ppLvpO1Ty37r9pbsWklHYPZ8SXg0OAgBBBBBk3sHGMQg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/70594537/13049-libre.pdf?1632950065=&response-content-disposition=inline%3B+filename%3DDesign_of_pitch_angle_controller_for_win.pdf&Expires=1721819661&Signature=akOCU4Zoyfrl6C3EQv3ioYmogIccvvvDYj0mw5UbucnLp3IqpjkUmFyqh22Xsu8LWGDZDFgTLDdKb3ku%7EwYmDnET8lXVWGLs%7E5oNH1uwvhLb9IgwsnVKPMXSpwl9LSF5m2eYk0ag9sFUh0sm1yAngOUEWdOu2l9F8CNvvmK5Puuo614vvK9wIZzhZMtQurnsU5FX2V7thy0PwRm7BrnR8qfDmIO9x06lAAnBGpBdDrgRgCEpvr3-LhvIAdoNBvJsZhR%7E9RdpoLKFu1lccvVJsau2rxRvkhUt9wncslBlb2ppLvpO1Ty37r9pbsWklHYPZ8SXg0OAgBBBBBk3sHGMQg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/70594537/13049-libre.pdf?1632950065=&response-content-disposition=inline%3B+filename%3DDesign_of_pitch_angle_controller_for_win.pdf&Expires=1721819661&Signature=akOCU4Zoyfrl6C3EQv3ioYmogIccvvvDYj0mw5UbucnLp3IqpjkUmFyqh22Xsu8LWGDZDFgTLDdKb3ku%7EwYmDnET8lXVWGLs%7E5oNH1uwvhLb9IgwsnVKPMXSpwl9LSF5m2eYk0ag9sFUh0sm1yAngOUEWdOu2l9F8CNvvmK5Puuo614vvK9wIZzhZMtQurnsU5FX2V7thy0PwRm7BrnR8qfDmIO9x06lAAnBGpBdDrgRgCEpvr3-LhvIAdoNBvJsZhR%7E9RdpoLKFu1lccvVJsau2rxRvkhUt9wncslBlb2ppLvpO1Ty37r9pbsWklHYPZ8SXg0OAgBBBBBk3sHGMQg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://pubs.aip.org/aip/acp/article-abstract/3135/1/020004/3292323/Smart-shopping-trolley-using-RFID-and-Arduino-uno
https://pubs.aip.org/aip/acp/article-abstract/3135/1/020004/3292323/Smart-shopping-trolley-using-RFID-and-Arduino-uno
https://pubs.aip.org/aip/acp/article-abstract/3135/1/020004/3292323/Smart-shopping-trolley-using-RFID-and-Arduino-uno
https://pubs.aip.org/aip/acp/article-abstract/3135/1/020004/3292323/Smart-shopping-trolley-using-RFID-and-Arduino-uno
https://journals.uob.edu.bh/handle/123456789/5441
https://journals.uob.edu.bh/handle/123456789/5441
https://journals.uob.edu.bh/handle/123456789/5441
https://journals.uob.edu.bh/handle/123456789/5441
https://journals.uob.edu.bh/handle/123456789/5441
https://ieeexplore.ieee.org/abstract/document/10577375/
https://ieeexplore.ieee.org/abstract/document/10577375/
https://ieeexplore.ieee.org/abstract/document/10577375/
https://ieeexplore.ieee.org/abstract/document/10577375/
https://ieeexplore.ieee.org/abstract/document/10577375/
https://ieeexplore.ieee.org/abstract/document/10577375/
https://ieeexplore.ieee.org/abstract/document/10577375/
https://ieeexplore.ieee.org/abstract/document/9607300
https://ieeexplore.ieee.org/abstract/document/9607300
https://ieeexplore.ieee.org/abstract/document/9607300
https://ieeexplore.ieee.org/abstract/document/9607300
https://d1wqtxts1xzle7.cloudfront.net/95903660/14_01_0175_0180-libre.pdf?1671244828=&response-content-disposition=inline%3B+filename%3DPlanar_wideband_circularly_polarized_die.pdf&Expires=1722446671&Signature=fWgYo8qy%7EeJe8fa7Vwwvk88rPjf7p73obVrJmPBNxkB%7E4LAFzA9OWY1TiUXc9DmNQHYgqaoSHkjEAihlBzFYsbKWQWh2167atDSgp1l66zYUgg5reYal1Vcy%7E5phr-5r0AuUAtQlBSd0mxua-zpVXguVZauCHM1sFJmv0EUk74HCFOTDZ0mGAPEZe8e6Mhce0QiVeYTOSxZ6LppFn-WtnvukTAYuC4zWBcK%7EMplm48uWIBLbMRjoxTfZ%7E5aJSawFrse%7EXrVIAKZj1pslaROmw3N3ItBXoNFTxoLvzeARUP3afExidNjFzbn9T9ceFvis3PCiM5jhNoM03FT-b%7EwNQg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/95903660/14_01_0175_0180-libre.pdf?1671244828=&response-content-disposition=inline%3B+filename%3DPlanar_wideband_circularly_polarized_die.pdf&Expires=1722446671&Signature=fWgYo8qy%7EeJe8fa7Vwwvk88rPjf7p73obVrJmPBNxkB%7E4LAFzA9OWY1TiUXc9DmNQHYgqaoSHkjEAihlBzFYsbKWQWh2167atDSgp1l66zYUgg5reYal1Vcy%7E5phr-5r0AuUAtQlBSd0mxua-zpVXguVZauCHM1sFJmv0EUk74HCFOTDZ0mGAPEZe8e6Mhce0QiVeYTOSxZ6LppFn-WtnvukTAYuC4zWBcK%7EMplm48uWIBLbMRjoxTfZ%7E5aJSawFrse%7EXrVIAKZj1pslaROmw3N3ItBXoNFTxoLvzeARUP3afExidNjFzbn9T9ceFvis3PCiM5jhNoM03FT-b%7EwNQg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/95903660/14_01_0175_0180-libre.pdf?1671244828=&response-content-disposition=inline%3B+filename%3DPlanar_wideband_circularly_polarized_die.pdf&Expires=1722446671&Signature=fWgYo8qy%7EeJe8fa7Vwwvk88rPjf7p73obVrJmPBNxkB%7E4LAFzA9OWY1TiUXc9DmNQHYgqaoSHkjEAihlBzFYsbKWQWh2167atDSgp1l66zYUgg5reYal1Vcy%7E5phr-5r0AuUAtQlBSd0mxua-zpVXguVZauCHM1sFJmv0EUk74HCFOTDZ0mGAPEZe8e6Mhce0QiVeYTOSxZ6LppFn-WtnvukTAYuC4zWBcK%7EMplm48uWIBLbMRjoxTfZ%7E5aJSawFrse%7EXrVIAKZj1pslaROmw3N3ItBXoNFTxoLvzeARUP3afExidNjFzbn9T9ceFvis3PCiM5jhNoM03FT-b%7EwNQg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA


 

243 

Dr. Kim Soon Chong 
He earned his Bachelor of 
Engineering, Master of Science, and 
Doctor of Philosophy degrees in 
electrical and electronic engineering 
from UKM in 2012, 2015, and 2019, 
respectively. Presently, he holds the 
position of Assistant Professor in the 
Department of Computer 
Engineering (Artificial Intelligence) 

at UCSI Kuala Lumpur, situated within the Faculty of 
Engineering Technology and Built Environment. His 
research centers on fields like medical signal processing 
and instrumentation. 

 
Dr. Chin Hong Wong  

He works as a Lecturer at Maynooth 
International Engineering College 
at Fuzhou University in China. His 
doctoral degree in Electrical and 
Electronic Engineering was 
obtained from USM in 2017. His 
research pursuits primarily revolve 
around energy harvesting and 
control systems. 

 
Mr. Chua Huang Shen (Mason)  

He has dedicated the majority of 
his professional career to UOW 
Malaysia KDU, where he currently 
holds the position of Senior 
Lecturer in Electronics and 
Electrical Engineering with a keen 
focus on embedded systems, 
renewable energy, and bio-energy. 
He obtained his academic 
foundation from esteemed 

institutions, earning a Master of Science from the 
University of Belfast in 2004 and, previously, a BEng 
(Hons) in Electronics and Control Systems from the 
University of Liverpool John Moore in 2002. Currently, he 
is actively engaged in pursuing a Ph.D. in engineering from 
Universiti Tunku Abdul Rahman (UTAR), further 
enriching his knowledge and expertise. 
 

 
Dr. Abdul Qayyum 

He obtained his Ph.D. in Electrical 
and Electronics Engineering from 
UTP, Malaysia. His doctoral work 
focused on developing deep 
learning algorithms for estimating 
the depth of vegetation and trees 
near power lines for TNB and SESB 
under KeTTHA Malaysia. Prior to 
this, he completed his bachelor's 

degree in computer engineering and a Master's in 
Electronic Engineering in Pakistan. Currently, he serves as 
a Postdoctoral Researcher at Burgundy University in 
France, where his research involves utilizing deep learning 
techniques for analyzing cardiac MRI images. 

 
 
 
 

 


	ARTICLE INFO
	1. Introduction
	2. Methodology
	2.1. Micro Controller Unit (NodeMCU)
	2.2. DC motor
	2.3. Inertial gyro sensor
	2.4. H-Bridge dual motor controller L298N

	3. Design and fabrication
	4. Conclusion and Future Work
	A smart shopping cart specifically designed for senior care has been successfully designed, manufactured, and tested. The outcomes have been extremely satisfying, proving that the suggested solution is effective. With the use of cutting-edge techno...

