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ABSTRACT: Advanced Footstep Power Generation System that harnesses kinetic energy from human footsteps to
generate electricity. The system integrates RFID technology for seamless charging of devices and intelligent light
control. As individuals walk on the embedded piezoelectric sensors, electrical energy is generated and stored in a power
storage unit. The RFID module enables users to charge their devices, while also controlling the lighting system to
optimize energy efficiency. This sustainable and renewable energy harvesting system offers a promising solution for
powering devices in public spaces, reducing reliance on traditional energy sources and promoting a greener
environment.
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L. INTRODUCTION

The world is witnessing an unprecedented surge in global energy demand, driven by rapid urbanization,
industrialization, and population growth. This escalating energy demand has led to a significant increase in greenhouse
gas emissions, primarily due to the reliance on fossil fuels as the primary source of energy. The resulting climate
change, environmental degradation, and energy insecurity have become major concerns globally. In response,
researchers and scientists are exploring innovative and sustainable solutions to meet the world's growing energy needs
while minimizing the environmental impact.

One such innovative solution is the harnessing of kinetic energy generated by human footsteps, which has emerged as a
promising area of research in the field of renewable energy. The concept of generating electricity from footsteps is
based on the principle of piezoelectricity, where certain materials generate an electric charge in response to mechanical
stress, such as pressure or vibration. By embedding piezoelectric sensors in flooring materials, it is possible to capture
the kinetic energy generated by human footsteps and convert it into electrical energy.

The Advanced Footstep Power Generation System takes this concept a step further by integrating Radio Frequency
Identification (RFID) technology to enable wireless charging of devices and intelligent lighting control. This system
has the potential to revolutionize the way we think about energy generation, particularly in high-traffic areas such as
shopping malls, airports, and public spaces. By harnessing the kinetic energy generated by human footsteps, this system
can provide a sustainable and renewable source of energy, reducing reliance on traditional energy sources and
promoting a greener environment.

This paper presents a comprehensive overview of the Advanced Footstep Power Generation System, highlighting its
design, functionality, and potential applications. The system's architecture, component selection, and operational
principles are discussed in detail, along with its advantages, limitations, and future scope. The paper also explores the
potential benefits of integrating RFID technology, including wireless charging and intelligent lighting control, and
discusses the challenges and opportunities associated with the widespread adoption of this technology.
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II. LITERATURE SURVEY

Research on piezoelectric energy harvesting has made significant strides, with Arvind et al. [1] proposing the
generation of power from human locomotion through circular piezoelectric transducers in pedestrians to light street
lights, while Ghosh et al. [2] expanded on this by exploring electricity generation from footsteps in urban areas using
gears and shafts based on Faraday's law. Building on this, Meirer et al. [3] developed a piezoelectric shoe system for
podiatric sensing, targeting athletes and patients, and Akshat Kamboj et al. [4] designed a footstep power generator that
stores energy in 6-volt batteries for use in lighting. Furthermore, Bae et al. [5] demonstrated that optimized
piezoelectric tiles could generate significant energy from foot traffic in public spaces, supporting Duflou et al.'s [6]
emphasis on footstep energy harvesting as a key contributor to urban sustainability. In a similar vein, Gao et al. [7]
introduced an IoT-enabled footstep system to enhance energy capture and resource allocation in urban areas, which
aligns with Khan et al.'s [8] review of footstep energy technologies, highlighting challenges and the potential of hybrid
systems for future improvements.

1. METHODOLOGY

The methodology for the Advanced Footstep Power Generation System using RFID for charging and light involves a
systematic approach to design, develop, and deploy the system. Firstly, pieczoelectric sensors will be embedded in the
flooring material to capture the kinetic energy generated by human footsteps, which will be converted into electrical
energy using a power harvesting circuit. An RFID module will be integrated with the piezoelectric sensors to enable
charging of devices and intelligent lighting control. The system will also include an energy storage unit, such as a
battery or supercapacitor, to store excess energy generated by the system. The system operation will involve footstep
energy harvesting, RFID-based charging, intelligent lighting control, and real-time energy monitoring. A prototype of
the system will be developed and tested in a controlled environment to evaluate its performance, and user testing and
feedback will be gathered to identify areas for improvement. Finally, the system will be deployed in high-traffic areas,
such as shopping malls, airports, and public spaces, and regular maintenance will be performed to ensure optimal
performance and longevity, with upgrades and updates incorporated regularly to enhance the system's features and
functionality.
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Fig.1: Block diagram of Advanced Footstep Power Generation System

The Fig.1 shows the working of Advanced Footstep Power Generation system.

e Piezoelectric sensor is a device that utilizes the piezoelectric effect to convert mechanical stress, such as
pressure, vibration, or acceleration, into electrical signals.

e Rectifier converts the AC voltage generated by the piezoelectric disk into DC voltage, which can be used to
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power the circuit.

e  Battery stores electrical energy, providing power to the circuit.

e Buck converter Converts higher voltage input(12V) to a lower voltage output (5V) suitable for the circuit.

e ESP8266(NodeMCU) acts as the microcontroller, controlling the overall operation of the circuit and Communicates
with other components and processes data.

e Relay switches on or off a device connected to it, such as a mobile charging port or a light.

e RFID Reads RFID tags, which can be used for identification.

e LCDdisplay displays information to the user, such as current status and user prompts.

IV. EXPERIMENTAL RESULTS

The experimental results of the advanced footstep power generation system using RFID for charging and lighting
showcased its efficiency in harnessing mechanical energy from footsteps. The system used RFID tags with unique user
names, enabling personalized access to the harvested energy. When a user’s RFID tag was recognized, the system
allocated energy for charging or lighting based on their needs. This approach ensured secure and efficient energy
distribution, with real-time tracking of individual consumption. The system performed reliably across various
environments, making it suitable for high-traffic areas like transportation hubs and shopping centers, offering a
sustainable and user-oriented solution for energy harvesting.

Fig.2 shows assembled Hardware components of Advanced Footstep Power Generation System.

Fig.3: Mobile phone is charging by identifying user at a time
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Fig.4: Light turn on by identifying user at a time

The Fig.3 and 4 shows the output of the Advanced footstep power generation system. Where, the Fig.3 and Fig.4
represents the mobile phone charging and the light on respectively.

V. CONCLUSION

In conclusion, the Advanced Footstep Power Generation System using RFID for charging and light represents a
groundbreaking innovation in harnessing renewable energy from human footsteps. By leveraging cutting-edge
technologies, this system demonstrates a viable and sustainable solution for generating electrical energy, wirelessly
charging devices, and intelligently controlling lighting systems. With its potential to transform the way energy is
generated and utilized in various settings, this system offers a promising future for reducing our reliance on traditional
energy sources, mitigating environmental impacts, and creating a more sustainable and energy-efficient world.
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