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Abstract 

Walking is a very basic activity that a human could do. it requires a person to lift his 

foot, move it forward, and then stepping it down and then doing the same for the other leg. 

Although such an activity is obvious for a regular person, if it were analyzed by engineering 

students, it could be used for something more than going forward. the pressure that is put 

in the ground by the feet could be used in a way that benefit the person, using the concepts 

of piezoelectricity. these concepts would transfer kinetic energy into potential one, and 

with this potential energy, a person could benefit more from just walking. Such a potential 

energy could be used to charge a phone, smart watch, or any small electrical device. We 

aim to make a sneaker that produces electrical energy by using the simple mechanism of 

steps, along with making this sneaker smart. It is hoped that by this project, people, who 

suffers from obesity would be encouraged to do physical activities more. Also, we want to 

take part of "smart clothing" as it is becoming a new trend in the world of technology. But 

mainly, the aim of this project is to provide a simple electrical source for people who live 

in poor countries. Basically, the sneaker contains piezo sensors along with a rectifier and a 

step-up boost to charge a phone and power an Arduino at the same time. It has a Wi-Fi 

chip that allows the phone to be connected to the sneaker. the project is relatively simple 

yet innovative, it required the circuit designing skills for two electrical engineering students 

and the coding and configuring of a computer engineering student, who all hope that 

symbolically by this project, they could take a step forward to a better world. 
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1. Introduction 

It has been many years since electrical energy harvesting has depended directly on 

human labor. The industrial revolution has made it such that people no longer need to exert 

any physical force when it comes to the production line. Although Technology and energy 

harvesting have only developed exponentially since the turn of the twentieth century. With 

this exponential growth we are seeing an equal, and irreversible, growth in harm towards 

the environment and more importantly ourselves. 

But nowadays, technology have evolved to a level where humans may benefit from its 

advancement and at the same time avoid some harmful effects from it. 

Currently, Energy harvesting does not need to depend on clearing large expanses of 

forests or digging up and drilling huge plots of land while the population relaxes at home 

in front of their television sets. Through the utilization of piezoelectricity, it is astonishing 

how much we are able to gain large amounts of electrical energy through our simple day-

to-day activities such as walking errands. 

According to the Mariam Webster Dictionary, the definition of “Piezoelectricity” is 

electricity or electric polarity due to pressure especially in a crystalline substance (such as 

quartz) [1].  It was first discovered by Jacques and Pierre Curie in 1880. The Curie brothers 

discovered that if they applied pressure to a quartz crystal, it creates an electric charge in 

the crystal [2]. This type of electric charge can be considered as energy harvesting and used 

in a way that could be considered as “eco-friendly”.  

1.1. Definition 

“Power sneakers” is a project about producing electric power using the simple activity 

of walking. It depends on the pressure the feet that is put on the shoes to produce electrical 

charges that gets stored in a battery with a USB port to charge mobile phones. These shoes 

are supposed to be connected to the mobile device with an app to inform the user of useful 

information, such as a “steps counter”, “the amount of Voltage produced”, and an 

“overheating notification”. Although for charging the mobile device, it needs to be wired, 
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these shoes could connect with the user’s phone or smart watch via Wi-Fi, which makes 

the shoes “smart shoes”. The charging process is still depending on a wire because 

“wireless charging” technology is yet to be reached regarding such distance between the 

shoes and the pockets of user. We certainly hope it could be done in the near future  

1.2. Problem 

The perceived problem can be simplified into two main components. The first being 

the exorbitant amount of people who suffer from heart disease, type two diabetes, and 

obesity. The second being the third world countries where electric generators are a 

privilege or countries with constant power outages. 

1.2.1. Health Issues 

Our first problem can be defined by the number of people having heart deceases, type 

two diabetes, and obesity. According to the World Health Organization “WHO”, 42.4% of 

school-age children and adolescents aged 5-19 years are overweight [3]. This is a huge 

number and one of the worst in the world. Other statistics from the Institute for health 

Metrics and Evaluation “IHME” shows that ischemic heart diseases and Strokes are still 

the leading causes of death in Kuwait [4].  

 

Figure 1.21: IHME stat on what causes the most deaths in Kuwait. 

The same institution also shows an important stat mentioning that obesity and diet 

related issues are the first two risk factors that drive the most death and disability combined. 
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Figure 1.2: IHME stat on what risk factors drive the most death and disability combined. 

It is also very alarming to see the diabetes rate in Kuwaiti adults. According to the 

International Diabetes Federation “IDF”, 1 in 10 adults in Kuwait have diabetes as the total 

cases of diabetes in adults are 441,000 out of 2,922,000 adults [5]. These are concerning 

statistics to see. 

1.2.2. Third World Countries 

Although The second issue was supposedly about the working-class people in Kuwait– 

they have no time and rely on physical activity to get their minimum wage of 75KD [6]-, 

The actual price of kilo Watt per hour is a very minimal number even with a 500% increase 

that happened two years ago [7]. This fact means that having a self-charging power bank 

does not make financial sense for our workers. Nevertheless, it could save some charging 

time or be used in emergency situations for these workers when they are in the field 

working. 
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Figure 1.23: Cleaners at Kuwait International Airport on strike in 2016 for not receiving two 
months’ salary [8]. 

Now, if a further look is taken, the reason why working class people in Kuwait do not 

have a relatively big problem with electricity is because Kuwait is considered a rich country 

with most of its Kuwaiti citizens live as an upper-mid class, which, of course, means that 

the majority of power load is consumed by these citizens and not the working-class, and 

such a consumption would not be lessened by not charging a phone by the people who give 

their blood and sweat to their work. So, the whole focus went to another side of the world, 

where countries have the majority if its citizens as laborers. 

 

Figure 1.24: African people drinking from an unclean river using a state-of-the-art water 
filter [9]. 

Such countries do not have electricity in the first place, which means that charging a 

cheap phone -if it was afforded or donated- is difficult or cannot be even done. 
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1.3. Solution 

After examining these problems, we believe in trying to help and benefit the general 

population. Although the most effective solution would be related to nutrition and fitness 

for the health issues, it is our humane duty to try to help those who are in need using our 

knowledge and studies in the best possible way, especially after investigating those 

terrifying statistics. So, the idea of “Power Shoes” came to us.  

Although it is sad to see all these health statistics and how they concern whoever care 

about the general public health, it is a complex issue. People who do not do sports can be 

difficult to convince to start doing so. Yet, this project depends on physical activities 

“walking amends” to harvest energy, and that might be a way to encourage people to be 

more physically active. This project is simply a tool that might be used in different ways 

we certainly hope that the energy produced by the shoes could be seen and considered as a 

reward for a good walk or jog that can motivate them to keep on exercising. 

Also, our other main focus is we might help countries where electricity is considered 

as a privilege. For third world countries, where the majority of the population are already 

physically active, this project requires nothing back from them. They only need to wear the 

“Power Sneakers” to harvest energy while doing their required labor and day-to-day 

activities. This, of course, means that these shoes should not affect the ability to walk for 

long distances or disturb the mechanism of steps. Furthermore, it needs to be as cheap as 

possible so that they afford it or even save money if they combine the price of a shoe, a 

tiny electric generator, a charger, and a power bank. 

Another way to use this tool is in emergency cases where a person might need to 

immediately use a specific electric device which its battery is dead, just plug the wire in 

the shoes and connect it to the phone and charge it so that you could be able to use it.   

These shoes also should feel as much comfortable as possible without disturbing the 

wearer at all and unfortunately such an idea require a space for the project’s components. 

Therefore, there must be a box on the side of the shoe as a container of some of the 

components that would not fit in the shoe.  
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1.4. Objectives 

• To understand the concepts and applications of piezoelectricity. 

• To use the knowledge given by core courses like: ELEG270+L, ELEG310+L, 

ELEG320+L, CPEG330+L, CPEG340+L, and CPEG350. 

• To design a piezoelectric circuit that could be implemented in a sneaker. 

• To be able to produce enough power to act as a voltage source. 

• To make the sneaker “smart”. 

• To be able to connect the shoes to a mobile application using Wi-Fi and make a 

“Personal Area Network”. 

• To overcome problems related to the design of the sneakers. And see which sneaker 

design is more convenient. 

• To overcome problems related to the design of the sneakers. 

• To detect any overheats and act accordingly to it.  
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1.5. SWOT Analysis 

This is a simple SWOT analysis to let us estimate how this project will turn out to be 

with a consideration of Strength, Weaknesses, Opportunities, and Threats. It is an effective 

way to reconsider all aspects of the project and determine if it is worth making or not. 

Table 1: SWOT analysis. 

1.6. Conclusion 

After briefly defining the concept of Piezoelectricity, the main problems were 

discussed with statistics to show how serious they are. Also, making a project to help 

people, who are in need became an objective to us, which made us start thinking about the 

project we want to make. So, A list of objectives were made to clarify what we wanted to 

make and “Power Sneakers” is the project. After that, a SWOT analysis table were made 

in order to legitimize the project and show a clear path for the next step, which is literature 

survey, where the makers would read and analyze six IEE journals in order to gather ideas 

and get inspired to make this project.  

Strengths Weaknesses 

• Eco-friendly. 

• Encourages a healthier life. 

• Uses kinetic energy to make 

potential energy. 

• It needs to be wired to the device. 

• A box of components is on the side 

of the shoe. 

• Water resistivity is very low. 

Opportunities Threats 

• Uncommon technology. 

• Cheap components. 

• Could be upgraded. 

• A humanitarian project. 

• “Power banks” are cheap. 

• Not enough energy is harvested. 

• Could ruin the sneakers design. 
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2. Literature Review 

2.1. Introduction 

In this chapter, we will read, analyze, and compare several academic journals so that 

we inspire from them to make our project and gather ideas from. Luckily, using the IEEE 

website, we found a lot of journals about piezoelectricity and are similar to our project a 

total of six. Initially, there were 20 journals that we chose from these journals. The other 

journals were filtered out and excluded based on relevance, usefulness, and date of 

publishing. 

2.2.  Journals Surveyed 

The journals were organized in a way that it starts from the general idea of 

piezoelectricity and its mechanism, right to a project that is similar to ours. These are the 

summaries of the IEEE journals that were surveyed: 

2.2.1. Hybrid Vibration Energy Harvester Based on Piezoelectric and 

Electromagnetic Transduction Mechanism 

While other journals discuss the use of either piezoelectric or electrostatic principles 

for energy harvesting, this journal discusses a hybrid-based energy harvester. The paper 

speaks to integrating both piezoelectric and electromagnetic transducers in an attempt at 

harvesting vibratory energy. In the journal’s discussed method, four pole magnets are 

arranged on a piezoelectric cantilever beam which produces a strong magnetic field over a 

stationary coil. Any external vibrations will excite both piezoelectric and electromagnets 

such that electrical energy is generated. The harvester was found to produce 3.5 mW from 

the electromagnetic transducer, and 2.2 mW from the piezoelectric transducer at loads of 

30 and 50 ohms respectively [10]. 
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Figure 2.1: Experiment device diagram. 

2.2.2. Generation and storage of Electrical Energy from piezoelectric 

Materials 

 This journal provides knowledge on how energy may be extracted from 

piezoelectric materials to be stored in an energy storage device, in order to later supply 

an electrical device. Simulations using MATLAB Simulink are provided as well as real 

experimental results. The results presented are based on piezoelectric-ceramic PZT 

using different configurations. Once in series where the voltage was stepped up, and 

once in parallel where the current needed to be increased. The parallel configuration 

was found to be more important for battery charging. Results of this journal also 

showed that proper battery capacitance is significantly important to power transfer. The 

final conclusion of the paper stated that these designs are practical for energy supplying 

of low power devices [11]. 

 

2.2.3. Energy Harvesting Using Piezoelectricity  

This research paper talks about harvesting energy from pressure exerted on the 

ground due to walking. The researchers use a piezoelectric sensor which when applied 

with pressure produces a DC voltage that is passed through a conditioning source and 

then stored via a rechargeable Lithium-ion battery. The journal boasts an extremely 
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efficient rate at which the storage battery gets charged. The aim of this journal is to 

help poor areas that are unable to receive electricity on a regular basis, as well as meet 

the rising demand of electrical energy our world demands [12]. 

2.2.4. Implementation of an Energy Harvesting System by 

Piezoelectric Elements Exploiting the Human Steps 

This journal spoke to the construction of an insole that would be suitable for any 

footwear. The research provides data on what points of the foot most pressure is placed 

during walking or running. Based on these points the researchers constructed a circuit 

containing five piezoelectric sensors each placed at a point of greatest pressure on the 

foot.  It was found that there was little to no difference between measurements for the 

right and left foot in terms of power generation. The chosen piezoelectric in the journal 

was based on low cost as well as high robustness [13]. 

 

Figure 2.2: (a) Carbon copy paper used for testing. (b) Pressure on the forefoot.[11] 
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2.2.5. E-Shoes: Smart Shoes for Unobtrusive Human Activity 

Recognition 

 In this journal, the author talks about e-shoes that can be used in our daily life and 

counts and measures our daily routines and applications. There are two approaches to 

sensor the activities which are Obtrusive and Unobtrusive activity recognition. The author 

proposed smart shoes embedded with tiny wireless accelerometer sensors that can track 

low activities such as walking, running, cycling, standing, jumping, kicking. Then the 

author defined the two activity recognition methods. The first approach is obtrusive such 

as computer vision or wearable sensors which are made to detect human activities from a 

sequence of the user motion. On the other hand, the unobtrusive approach is based on 

pervasive sensing attempt to make sensing devices less noticed by the users, and therefore 

allowing the people to naturally perform their activities.  The author hid the sensor inside 

the shoes specifically inside the bas of the shoes which allowed him to track the movement 

of the subject. The name of the sensors that used is LIS3L02AS4 which are shown in figure 

(7). The author also used wireless accelerometer sensors which are shown in figure (8 & 

9) [14]. 

 

Figure 2.23: LIS3L02AS4 sensor 
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Figure 2.24: wireless accelerometer sensor 

 

Figure 2.25: wireless accelerometer sensor circuit 

2.2.6. Smart-shoe self-powered by walking 

In this journal, the author talks smart shoes and how it can be implemented using 

energy harvesters. The author used electrodynamic energy harvester to harvest the energy. 

After the research, the author concluded that the device needs at least 951 W for it to 

measure the acceleration of one axis with a sampling rate of 30 Hz in figure (10). The smart 
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shoes can harvest the power of walking which is considered as a slow movement. In 

addition, the harvester will harvest at a sampling rate of 30 Hz. The human body can output 

at least 67 W of power from walking. The energy harvester harvests the energy by the small 

displacements that it makes and the low frequency motion such as walking, breathing and 

other human activities. The harvesting step happens in two steps which are when the foot 

strikes the ground and when the foot leaves the ground and that will cause a displacement 

which allow the harvesters to harvest the energy produced. When the integration inside the 

shoes works with the electronics attached to it, it can produce up to 1.55 mJ of energy. The 

author mentions the components needed for the full system to work which are the energy 

harvester in figure (10), the power management unit (PMU) in figure (11). The last part is 

a gateway to collect the energy data needed. The electronics that are in the system have 

two roles. The first role is rectifying and regulating the voltage which is produced by the 

harvester and that will power the microcontroller and the sensors. The second role the 

measurement of acceleration and sending the data to the gateway for the data to be stored 

which will become a step counter [15]. 

 

Figure 2.26: Example of an energy harvester used mentioned in the journal 
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Figure 2.7: Power management unit 
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2.3. Comparative Study 

Here, the reasons why these journals are useful to use will be mentioned as well as the 

difference between each journal in a comparative study table. 

Table 2: Comparative Study 

number name Date of 

publish 

About Conclusions 

1 Hybrid vibration energy harvester 

based on piezoelectric and 

electromagnetic transduction 

mechanism 

2013 Discussed a hybrid-

based energy harvester 

Integrating Piezoelectric and 

electromagnetic transducers 

to harvest about 5.7 mW of 

power 

2 Generation and storage of electrical 

energy from piezoelectric materials 

2017 Simulations on how 

energy is harvested from 

piezoelectric materials 

Parallel configuration was 

found to be more important 

for batter charging. 

3 Energy harvesting using 

piezoelectricity 

2015 An application of how 

energy could be 

harvested using 

piezoelectricity    

Walking could produce DC 

voltage that would be stored 

efficiently in a Lithium-ion 

Battery 

4 Implementation of an energy 

harvesting system by piezoelectric 

elements exploiting the human 

steps 

2017 Discussed the pressure 

points from foot onto 

shoes. 

Finding the pressure points 

allowed greater energy 

harvesting. 

5 e-shoes: smart shoes for 

unobtrusive human activity 

recognition 

2017 A microprocessor with a 

wireless connection in 

the shoes   

How smart shoes could 

benefit tracking humans’ 

activities 

6 Smart-shoe self-powered by 

walking 

2017 Electrodynamic energy 

harvester could be used 

to power smart shoes. 

1.55mJ of energy can be 

produced by the 

implementation of this 

technology in the shoes. 
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The first journal “Hybrid Vibration Energy Harvester Based on Piezoelectric and 

Electromagnetic Transduction Mechanism” contains a basic vibration energy harvester 

model on which this project’s team members may look to such that a better understanding 

of energy harvesting is gained. Also available in the journal are useful equations that relate 

output power to input variables such as displacement, mass, damping, and resonant 

frequency of the energy harvester. 

As for the second journal, “Generation and Storage of Electrical Energy from 

Piezoelectric Materials” provides useful MATLAB Simulink designs that may act as a 

basis from which this team will work from. The provided waveforms for the piezoelectric 

voltage may be helpful when comparing obtained results such that this team will know 

what to expect during testing. Furthermore, equations for power and current are also 

provided in the research  

This team feels that the third journal “Energy Harvesting using Piezoelectricity” is 

helpful in that it supplies a working prototype model, complete with components and 

efficiently designed circuitry for the DC-DC converters and charging circuit. The 

knowledge provided in this journal regarding charging is seen as extremely helpful and a 

possible transition the circuitry to fitting within a shoe will be investigated. 

The fourth journal, “Implementation of an Energy Harvesting System by Piezoelectric 

Elements Exploiting the Human Footsteps”, the focus was on the pressure points when a 

footstep occurs. This journal is very useful for the project if its design should be kept as 

simple as possible with a lot of messing the design of the shoes.  

As for the fifth journal “E-Shoes: Smart Shoes for Unobtrusive Human Activity 

Recognition”, an actual complete implementation of the microprocessors can be seen in 

the journal. This journal may not be related to piezoelectricity, but it is needed to provide 

us with ideas for Capstone II as our aim is not to just harvest energy and store it in a shoe, 

but to make the shoe smart as well. This journal gave us a good example of microprocessors 

that are useful and other components as well as the size measurements. It will be help us a 

lot for the actual implementation of the project. 
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The sixth journal “Smart-Shoe self-powered by Walking”, a complete energy 

harvesting system can be seen implemented in the shoe. There is also a getaway signal sent 

from the shoe to be received by a mobile or a smart watch. Along with the previous journal 

that showed the microprocessors, needed to make the shoe smart, this journal contained 

equations that are useful for us and it is a great way to starting point to develop the project 

and gather all the components needed. 

2.4.  Conclusion 

In this chapter, six journals from IEEE were summarized, analyzed, and then compared 

with each other along with a seeing how useful they are to our project. These journals were 

very helpful to get an idea of how the project could be made, the technologies that can be 

used, and the components needed for it to be done.  
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3. System Design 

3.1. Introduction 

In this chapter, we are discussing the components which are used and implemented in 

this project as well as system architecture. This chapter include the prices of each 

component and why they are chosen along with some alternatives of them. 

3.2. Hardware 

3.2.1. Piezoelectric Sensors 

Piezoelectric sensor is a device that uses the piezoelectric effect, to measure 

changes in pressure, acceleration, temperature, strain, or force by converting them to 

an electrical charge. The prefix piezo- is Greek for 'press' or 'squeeze'.  

Such mechanical sensors are made of a sensing element known as a diaphragm, a 

rod, a three-terminal resistor that acts as a voltage divider, and a direct current voltage 

source. During the application of pressure, the diaphragm component to the piezoelectric 

sensor displaces the connecting rod which activates the potentiometer component to the 

sensor that generates an output voltage [16]. Ten of them could be bought by about 1 KD, 

we used four, each of them produces 100mV and 30mA with a slow speed and medium 

pressure. The other type of piezoelectric sensors are the film types. The problem with this 

other type is that film sensors do not generate voltage, it is only a sensor for vibration 

 

Figure 3.1: Piezoelectric Disk Sensors 

https://en.wikipedia.org/wiki/Piezoelectric_effect
https://en.wikipedia.org/wiki/Pressure
https://en.wikipedia.org/wiki/Acceleration
https://en.wikipedia.org/wiki/Temperature
https://en.wikipedia.org/wiki/Strain_(materials_science)
https://en.wikipedia.org/wiki/Force
https://en.wikipedia.org/wiki/Electrical_charge
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Figure 3.2: Mechanical Piezoelectric plates 

3.2.2. Bridge Rectifier 

As the piezoelectric sensors do not produce a steady voltage level -due to the variant 

pressure of steps and time-, while charging a phone requires so, a rectifier with a capacitor 

must be used in the circuit to transfer the voltage from AC to DC.  For the capacitor, a 

value of 47 micro Farad were chosen so that it could Handle enough voltage produced by 

the piezoelectric sensors to charge a phone. For the diodes, 1-N4001 models were chosen. 

 

Figure 3.3: N4001 Diode 
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Figure 3.4: 47 micro Farad capacitor 

 

Figure 3.5: Bridge Rectifier Circuit 

The cost of the whole rectifier, is it was made from a recycled PCB, was about 0.500 KD. 

 

3.2.3. 3V to 5V, 1A Module Step Up Converter Boost USB Charger 

This chip is used to boost up the load produced by the rectifier in order to make the 

voltage and current levels higher so that the power could be transferred to a mobile through 

a USB female port. It is the last component needed so that the user could benefit from the 
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load of the whole circuit.  This module was chosen instead of other alternatives because of 

its voltage and current level, it was chosen so that the project would be able to charge any 

phone, if the load is enough. Its price is about 0.860 KD. 

 

Figure 3.16: Step Up Converter Boost USB Charger Module 

3.2.4. Batteries 

For Batteries, it was required that a 5 volts battery with a current of at least 1000 milli 

Amperes per hours is used for the project, this is because most mobile phones require 5 

volts and 1000mA to charge. After searching the market, and doing a research about 

batteries, a small flat battery that is very similar to the mobile phone’s battery were found 

for the price of 2KD. Because it was 3.7 v and 1000mAh, two of them were bought. 

 

Figure 3.17: the battery used for the project. 

 

 



28 

3.2.5. Microcontroller 

Although the microprocessors market is quite big, we chose Arduino, which is an 

open-source hardware that can be used to make personal or even industrial level projects. 

It could come with starter kits that would help to make the personal project easier. We 

chose Arduino Micro because of the cheap price and also because of its small size. It allows 

faster rates of transferring information than other microcontrollers even though there are 

other microcontrollers available in the market. But, after implementation, it seemed that 

the processing ability of the Micro version is not able to handle the project implementation. 

Nevertheless, the Uno version were bought and used just to be sure the project is working 

without problems, with disregarding the size. The Arduino Uno were bought for 7 KD. 

 

Figure 3.18: Arduino Micro Microcontroller 

An alternative can be seen in the Raspberry Pi zero, which is a low cost, small sized 

computer that plugs into a computer monitor or TV. It is also a microcontroller but with an 

option to install an operating system in it. It is a single board microcontroller with a stringer 

processing ability. Although it is a good alternative, we used the Arduino because the 

Raspberry Pi Zero needs Python language to operate on, compared to C language used in 

Arduino. 
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Figure 3.19: Raspberry Pi Zero 

3.2.6. Infrared Temperature Sensor 

As the temperature of the circuit is a concern, a MLX90614 infrared temperature 

sensor was chosen to be another component in the circuit. It could detect if there is an 

overheat in the system. It works by having a lens called a thermopile, which focus the 

infrared light on a certain object, and then the infrared light is reflected and absorbed. As 

the thermopile absorbs the infrared radiation, it turns it into heat, which means that the 

more infrared emissions, the hotter the thermopile gets. The benefit of this thermometer is 

that it is a no-contact thermometer, which is a reason why it is chosen instead of a contact 

temperature sensor. Another reason is that its accuracy is good (0.5°C) at room 

temperature, with a Measurement resolution of 0.02°C. Its price was 1.5 KD. 

 

Figure 3.10: Infrared Temperature Sensor 
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3.2.7. Voltage Detection sensor 

To detect the voltage levels stored in the battery, this sensor will be used. It is a 

25mm x 13mm chip that can be powered by the Arduino. It has two terminals on a side and 

three terminals on the other one. The two terminals that have screws on them are used to 

measure the voltage, just like a voltmeter, while the other terminals are there to be 

connected to the Arduino to send signals to it and ground it. Its voltage detection range is 

from 0.02445 DCV to 25 DCV.  This sensor will be powered by the Arduino that is 

powered by a battery to detect this battery’s level. Its price is 0.300 KD 

 

Figure 3.3.111: Voltage detection sensor 

3.2.8. Wi-Fi wireless Transceiver Module 

It is necessary that in order to make the sneakers smart, a connection must be 

established between it and a phone or a computer. Since that an objective of this project is 

to make a Personal Area Network, a wireless connection seems to be the goal especially 

that the connection is from the footwear. Such a connection can be made by using Wi-Fi 

technology. A Wi-Fi module which connects the Arduino to the user’s phone seems to be 

the best idea available, especially that a module is already made and widely available in 

the market, which is another reason why this model was chosen. Another reason is that 

since the Bluetooth module were bought and tested, it seemed as it was made as a beta 

version; it shows that there is a connection established without sending the data, so this 
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model were used instead. It is used for remote data acquisition that is required for the user’s 

application. Its Price is 3 KD. 

 

Figure 3.12: Wi-Fi wireless Transceiver Module 

3.2.9. Sneakers 

Of course, since that our project is called power sneakers, this is also a component 

in the project. After a search, it was determined that the bigger the outsole (the underside 

of the shoe), the better. It must be able to fit some components inside it and some on the 

side of it inside a box attached to it. Luckily, our group member Hussain has the biggest 

feet of the group with a size of 48, so he will wear it for testing and so. A couple of the 

cheapest necessary sneakers were bought for 7.5 KD. 

 

Figure 3.13: the sneaker that the project will be implemented on. 
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3.3. Software 

3.3.1. Arduino IDE 

Arduino IDE is an application that let us program an Arduino Uno to implement 

the code which is needed to test the sensors and every other component. It is the only 

application that can be used to program the Arduino microcontroller. It is written in 

Java, C, C++ programming languages. It is compatible with windows and OS Mac, and 

Linux. This program is used instead of a Python because it requires less settings for our 

Bluetooth chip configuration, also because our collective knowledge in C is better than 

Python. 

 

3.3.2. “Blynk” 

 To benefit more from the Arduino, we need to make an application, but fortunately 

there is an already made platform that can be made as an app for Arduino features. “Blynk” 

is a free platform that is available in both the App Store and Google Play, which could be 

used to make customizable mobile apps for the “Internet of Things”. Such a platform is 

perfect for our project because app development is expensive while “Blynk” is free. Also, 

it uses C language, which is the same for the Arduino that we are using.  

 

Figure 3.114: Blynk Diagram. 
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3.4. System Architecture and Flow Chart 

 

Figure 3.15: System architecture for the electrical circuit. 

This is was the basic system diagram for Capstone I. It contained some of the main 

components that will be used to make the project, specifically the power circuit. The 

sensors are an AC voltage input that goes to a bridge rectifier, that will transform the 

voltage to DC and store it in a capacitor. It will then, through a push button, send the 

stored voltage to a battery that could be useable. 

After doing more research on the component, it turned out the previous diagram is 

not useable, the push button should be in series instead of parallel configuration. It 

would make a short circuit if it was in parallel configuration. Also, the battery capacity 

is not enough. But, most importantly, the Arduino connection was missing along with 

its sensors. So, here is the new system diagram that will be implemented in the project: 
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Figure 3.16: System Architecture for the project 
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Also, this is a flow chart that describes the rest of system. It includes the Arduino along 

with its function as well as the charging port with the converter. 

 

Figure 3.17: Flow Chart of the system 
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Conclusion 

In this Chapter, the main components were determined based on the journals read, 

including some alternative options to them. A System architecture were established. Then 

the total price for these main components required, which are 4 mechanical piezoelectric 

sensors and one film sensor, a bridge rectifier, 3V to 5V step-up converter, a battery, an 

Arduino Uno, Infrared Temperature sensor, Voltage Detection sensor, Wi-Fi module, and 

a couple of pair of sneakers. Along with these components, some wires, a push-button 

switch, and an on-off switch were bought in addition to the list. The total budget is 

calculated to be around 23 KD. In the next chapter, there will be some a test for the 

piezoelectric sensors along with the implementation of the project. 
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4. Testing and Implementation 

4.1. Introduction 

In this chapter for Capstone I, testing the components was the focus. And for Capstone 

II, the whole implementation of the project was done along with the calculated values that 

justifies our results. Also, the code for both the Arduino and Blynk were made to make the 

sneaker smart. 

4.2. Testing 

 The sensors that were used in the testing were vibration sensors. They were connected 

to the Arduino to test them and see if it will give us different voltages that depends on the 

pressure we made. 

 

Figure 4.1: testing the vibration sensor 

A 1M Ω resistor and four male-to-male wires were used. To test the sensors as the 

sensors cannot be stepped on due to its connection with the board, a method of flicking 

was used instead. It then showed the results as can be seen in the next figure. 
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Figure 4.2: Sensor flicking results 

It showed different results as different strength of flicks were applied to the sensors. 

These values were generated as the sensor were connected with a 1M Ω resistor, this test 

was made as a vibration test to see if we are in the right track in terms of the code and the 

component. Even though it was not very useful, it was still a good practice for us. 

The real test happened when a mechanical piezoelectric sensor was connected to a 

multimeter, the values were recorded in put in a chart, were the y-axis is the voltage level 

and the x-axis is the number of the pushes that were made on the disk. 

 

Figure 4.13: Voltage Flow Chart 
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4.3. Implementation 

 To start with the implementation, the first step was to remove the lower side of the 

sneakers to put the Piezoelectric sensors in it. This was a difficulty for us as most sneakers 

manufactures make them in a way that they cannot be separated. After searching for the 

right sneakers, which are the ones list in chapter three, the lower side of them got separated 

to put the piezoelectric in them. 

 

Figure 4.4: the sneaker as it got opened. 

 

Figure 4.5: the piezo sensors configuration 

Although the places of these sensors were studied and one of the pressure points 

were right before the toes. But, after trying to place them there, the sensors could break 
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easily. So, they were placed behind, in the thick part of the sneaker, from the heel to the 

middle of the foot. 

These sensors are connected in both parallel and series connections in the same way 

it seems in the system architecture. The aim of this configuration is to not make any voltage 

drop and to add both voltage and current levels. As one piezoelectric sensor produces 100 

mV and about 30mA, two of this in parallel would produce the same level as mentioned 

before. Then, as the both pairs are connected in series with the other, the total voltage and 

current generated are 200 mV and 60 mA. The level of current could be increased by 

increasing the speed of the steps.  After connecting that, the red and black wires that are 

output of the piezoelectric sensors were connected to positive and ground terminals of the 

Bridge rectifier, which transfers the AC input to a DC, and stores the steady voltage and 

current in the Capacitor. This is table 4.1 where measurements were taken right before the 

charge goes to the rectifier. 

Table 3: values calculated of steps 

Step 

number 

volt in 

mV 

Current 

in mA 

Power in Watt 

1 200 50 0.01 
 

2 203 52 0.010556 
 

3 207 53 0.010971 
 

4 214 56 0.011984 
 

5 217 57 0.012369 
 

6 230 60 0.0138 
 

7 235 63 0.014805 
 

8 242 65 0.01573 
 

9 250 66 0.0165 
 

10 259 67 0.017353 
 

11 270 69 0.01863 
 

12 298 72 0.021456 
 

13 310 74 0.02294 
 

14 332 77 0.025564 
 

15 340 79 0.02686 
 

16 352 80 0.02816 
 

17 359 81 0.029079 
 

18 364 84 0.030576 
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19 371 89 0.033019 
 

20 380 92 0.03496 
 

21 397 93 0.036921 
 

22 400 96 0.0384 
 

23 411 101 0.041511 
 

24 412 104 0.042848 
 

25 416 107 0.044512 
 

26 418 110 0.04598 
 

27 420 113 0.04746 
 

28 424 116 0.049184 
 

29 427 120 0.05124 
 

30 430 121 0.05203 
 

31 433 124 0.053692 
 

32 435 127 0.055245 
 

33 438 130 0.05694 
 

 

 

Figure 4.16: a flow chart that describes the voltage and current level of each step 
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Figure 4.7: the power calculations 

So, as energy = power x time, if a regular person takes o.6 seconds to walk a single 

step, he would produce about 0,012 watt per second on his first step.  

Also, it would require from about 240 steps to 407 to produce 3.7V and 1000 mAh, which 

is the rate required to fill up one battery without powering the Arduino. 

This is an estimation that was made be observing the rate of change by the steps in 

the table above, in the ideal world, 3.7v/0.2v = 18.5 steps and 1000mA/50mA = 20 steps, 

which is not accurate. So, the rate of change was examined to see how much actually a step 

could produce. It was found that if it takes approximately 22 steps to generate 400 mV as 

it can be seen in the table, along with the 18.5, which is the ratio, it was found that 407 

steps are required to generate 3.7v. Also, if we examined the current and used the same 

method, it is 240. 

 There is a push button that is pushed when a step is taken place. This button is 

connected between the capacitor and the load, which is the battery. It is used to make a 

closed circuit when the person is stepping. The push button is used to separate the capacitor 

and the load from each other when there is no need to charge the load ‘battery”. 
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 The next component is the battery. It is the second most important part of the circuit; 

it is put so that it could store power to power up the Arduino as well as to send the other 

power to the charging port. But, before the Arduino and the charging port, there is an on-

off switch to send or stop sending power.  

 

Figure 4.8: the switch that is connected to the battery 

After this switch, the power goes to two parts, the first one being the Step-up converter. 

It is used to boost both the voltage and current to levels that would be able to charge the 

phone.  

 

Figure 4.9: step up converter and USB female port. 
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 This side is responsible of charging the phone, while the other side, which takes 

about 3.3v and 1000 mAh, which with it two sensors are connected, the voltage sensor and 

the infrared temperature sensor. 

 

Figure 4.10: the micro Arduino that were used in the implementation before changing to 
Uno. 

Let us assume that it is wanted to use the Arduino for about 45 minutes, the formula for it 

is: 

0.1 𝑥 2700

3600
= 0.075  

So, 750 mAh are required to power up the Arduino for 45 minutes. But this is also an 

estimation as both these other sensors and Modules connected to the Arduino need voltage 

to operate. Nevertheless, the Arduino’s Voltage source actually comes from the Voltage 

sensor, it works like a windsock that allows air to pass through to the other end so that it 

can measure the speed of wind. So, every component or sensor related to the Arduino is 

connected to the same wire as the output of the voltage sensor, and all of them are 

connected to the VCC port (3.3v). 
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Figure 4.11: Voltage detection sensor 

This voltage sensor is connected right back at the battery to get the voltage levels in it to 

know how much is there to charge. This detection would be used in Blynk to show voltage 

levels 

 

Figure 4.12: infrared sensor that is pointed into the battery. 

along with the voltage sensor comes the temperature sensor. Although it can be pointed 

to a certain point, it is placed in the box because there are other components that could heat 

up, not just the batteries. This information was supposed to be sent to the phone using the 

Bluetooth module. 



46 

 

Figure 4.13: Bluetooth Module. 

Here, a new problem was faced. The data could not be sent to the phone. It seemed that the 

Bluetooth worked from the computer as the Arduino code were set, but there was no 

connection established with the phone. As for the application, this is the users screen 

without the connection: 

 

Figure 4.1.14: a screenshot of Blynk with no connection. 



47 

Nevertheless, the charging circuit were working well and was able to charge a small 

vaping device. Here is the figure: 

 

Figure 4.115: the charging circuit is working. 

 Then, the Bluetooth Module were replaced by the Wi-Fi module. Luckily, the code 

was the same except few minor modifications, like making a user and password entry while 

writing the code, Fortunately a connection were made. 

 

Figure 4.1.16: Wi-Fi Module that replaced the Bluetooth Module 
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 But another problem emerged. The Arduino did not work without the computer that 

were used to configure it. It seemed like the power generated is not enough, even after the 

calculations. In Figure 4.13, the LED light were only the charging module light. So, the 

Arduino Micro were removed and replaced by and Arduino Uno, which is a bigger version 

of it. Luckily it worked. Here are the results: 

 

Figure 4.117: The Arduino is working along with the charging circuit. 

 Figure 4.15 were taken with the lights off to show and prove if the LED’s are 

working, here is another picture with the lights on to show a clearer view of the sneaker. 
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Figure 4.18: Lights On, all is working. 

After That, the connection was made through Wi-Fi with the phone, here are some 

screenshots of Blynk: 

 

Figure 4.19: Bkynk after the connection. 
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After the connection, few modifications were made. The most important one is that for 

the temperature of the box to be heated to 31C, it should send a notification to the phone. 

This Temperature Value was chosen for demonstration only, as the notification says: 

“Overheating, Please Switch off”. Even so, when this notification appears, the connection 

between the sneaker and the phone is lost. 

 

Figure 4.19: Overheating Notification. 
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4.4. Conclusion 

In this chapter, a simple test for the piezoelectric sensors were made. The main purpose 

of it is to understand how these sensors work. After that the implementation started to take 

place in the sneakers. There were problems that faced, and we overcame most of them. The 

sneakers are now working with a connection to the phone. Figures were taken to show how 

the project is done and working, along with some calculations of voltage, current, and 

power. 
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5. Evaluation 

5.1. Introduction 

In this chapter, both the project and piezoelectricity will be evaluated using two three 

aspects, the environment aspect, social aspect, and the financial aspect. The main idea 

behind this chapter is to re-examine the main purpose and to re-consider how the idea and 

the project could be used or benefit the world. Also, there are comparations between 

different methods of energy harvesting and then a survey is made to see the reaction of 

random people about the project itself. 

5.2. Environmental Aspect 

5.2.1. Piezoelectricity  

Now, although Piezoelectricity goes back to more than 100 years, its 

applications have been very limited and have not been mainstreamed yet. Humans 

relied on a verity of polluting sources of power so much that the planet earth have 

reached a point in pollution that cannot be reversed. It is definitive that this 

technology needs to be adapted more or get improved to satisfy the level of solar 

energy at least. It is a clean source of energy that could be adapted in such a verity 

of ways that one wonders why it have not been used till now. One of these ways 

was mentioned by our supervisor, Dr. Sayed Esmaeili as a suggestion to be made 

as a project, which is “Piezoelectric Speed Pumps”. It is a very interesting idea to 

be implemented in real life and could be used to energize lamp posts to light from 

the pressure the cars put on speed pumps. Nowadays, some lamp posts in Kuwait 

are actually energized by solar panels, which is a great idea, maybe these solar 

panels could be more efficient in lamp posts on highways due to the lack of shadows 

and our supervisor’s idea get implemented in residential areas were streets have 

speed pumps. This is a simple yet great idea to implement Piezoelectricity in ways 

that does not even require any extra activities other than the daily activities of the 

population. It is a clean way to produce electric power, even that it might not be 
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huge amounts, but it requires nothing extra and could be very useful in poor 

countries without causing any pollution. 

5.2.2. Power Plants Pollution 

It is not a secret that the main cause of pollution is power plants. According to the 

Union of Concerned Scientist, “Power generation is a leading cause of air pollution and 

the single largest source of U.S. global warming emissions. Coal is the worst offender, 

a dirty energy source that produces less than half our electricity but nearly 80 percent 

of all power plant carbon emissions” [17]. 

 

Figure 5.2.1: Power plants are a leading cause of air pollution [18]. 

The impact of these power plants on the environment should be prevented as much 

as possible and there is no other way to prevent it except using clean sources of energy. 

The main concerned parties are the only ones responsible and can encourage stopping 

this pollution. “right now, we are moving toward a natural gas-dominated electricity 

system, but an over-reliance on natural gas has significant risks and is not a long-term 

solution to our energy needs. Like coal, it is a fossil fuel that generates substantial 

global warming emissions, and has other health, environmental, and economic risks” 

[19], says the Union of Concerned Scientists. 
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5.3. Social Aspect 

In a way to evaluate the project socially, a survey was made in 

www.surveymonkey.com to see a reaction from people and analyze it. There were 100 

participants (the limit for participants of a free survey) and in general, most of the opinions 

were positive and people were impressed with the idea with few exceptions. 

The first question: If you could generate electric energy by simply walking and store 

this energy in your shoes, what would be your reaction? 

 

Figure 5.2: First question’s chart of the answers. 

The first question was a very general question about the idea of the project. It can be 

seen that it caught the attention of the participants except for 7 participants who answered 

“neutral” and one answer of “very negative” out of 100 answers, while most of the answers 

were “very positive”. So, the idea of the project gave 92% positive reaction from the 

participants. 

http://www.surveymonkey.com/
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The second question was: How innovative is the product? 

 

Figure 5.3: Second question’s answer chart 

For the second question, we asked the participants about how innovative the idea of the 

project is. It gave less positive reaction with as 19 participants chose “Somewhat 

innovative” and 2 chose “Not so innovative”, which means it got 79% positive answers 

compared to 92% in the first question. Maybe that is because the idea of the project is not 

extremely new as it started to appear mostly in 2014. Which explains the increasement in 

the “Somewhat innovative” votes. 
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The third question was: When you think about these shoes, do you think of it as something 

you need or don’t need? 

 

Figure 5.4: Third question’s answer chart. 

For the third question, participants were asked if they think they need the shoes or not. 

Still, most of the answers are positive, being 68% but “neutral” is still increasing. It is 

understandable as the majority of the people in Kuwait does not need to relay on 

Piezoelectricity to harvest energy, yet they might need this project to motivate them to 

exercise more.  
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The fourth question was: How would you rate the value for money of the product? 

 

Figure 5.5: Fourth question’s answer chart 

This question was not clear enough, there was a grammar mistake in the answers, and 

it was not clear for participants. It should have said “very expansive, expansive, reasonable 

price, cheap, very cheap”. Due to this mistake, this question will be ignored. 
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The fifth question was: If this product were available today, how likely would you be 

to buy the product? 

 

Figure 1.6: Fifth question’s answer chart 

For the fifth question, there was a tie between “very likely” and “somewhat likely” 

answers. With 34% saying its somewhat likely to buy the product, it is believed that maybe 

as long as the participants does not need the product that much, they would not buy it. Yet, 

if we ignore the neutral section, the positive reviews are still more dominant than the 

negative reviews. 
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The sixth question was: How likely are you to replace your current shoes with this 

Power Bank Shoes? 

 

Figure 5.7: Sixth question’s answer chart 

As for this question, it is answer chart is similar to the chart of question 5, it is a normal 

distribution that is leaning towards the positive side. Participants were not shown any 

image that would clear the answer more or encourage them to replace their current shoes, 

but it still gave a positive review.  
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The seventh question was: How likely s it that you would recommend our new product 

to a friend or a colleague? 

 

Figure 5.8: Seventh question’s answer chart 

For question seven, participants were asked about how likely they are going to 

recommend this product to a friend or a colleague. It gave a very average number as a 

result, right between -100 and 100. This may indicate that even though the project received 

good reviews in general, it is still not a mind-blowing idea for a project. After all, the idea 

of the project still needs to be implemented perfectly and then shown to the participants to 

give more dependable answers. 
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Here are some comments that are left by participants about what things they like 

most about this new product. Although the majority of the comments were positive, we 

have chosen positive and neutral comments out of 83 comments to be included in the report. 

 

Figure 5.9: positive opinions about the project. 

 

 

Figure 5.10: only one comment believe it is a neutral idea, written as a typo "Nuturel" 



62 

 

Figure 5.11: two negative comments saying there are nothing they like to see in the project. 

The comments mostly were impressed with the idea that you can charge a phone 

without carrying a charger or a power bank with you. Others were impressed with the 

project being eco-friendly. Some comments were about the comfortability and the weight 

of the shoes, which is also our concern, which could mean that we chose the right points to 

improve from previous similar projects. 
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5.4. Economical Aspect 

To Discuss this project financially, the budget of the project must be determined. It 

was seen that since all the components including the shoe and the charging wire costs about 

25 KD, it is reasonably priced. This means that the goal of this project can still be achieved, 

which is to design it for third world countries. Now, it is understood that it could be cheaper 

if all the sensors were left out along with the microprocessor (about 15 KD), but the smart 

feature of the shoe would be removed, which could be inconvenient to the first-world 

market. So, a donation of “stripped out of smart features” version will be donated for every 

4 sneakers sold (20% donation out of profit). Unfortunately for us, as we started Capstone 

II, Samsung hinted about producing its own smart shoes [20].  

 

Figure 5.4.12: smart shoes from Samsung 

These smart shoes are a huge threat to our project as we cannot compete with such a big 

company. But, luckily, these smart shoes do not produce any energy while the person is 

walking, which is definitely a benefit in our side. 

 Such a product means that -According to Dr. Esmaeili- that we are in the right track 

with modern technology. This means that making a shoe smart would not be unusual in the 

near future, so we have to make ours smart to tempt more customers to buy it. 

 There is an idea between our group is that if a company wants to adopt and sponsor 

our project, we would try to make the actual sneakers from recyclable materials along with 

a specifically made PCB that is cheaper than all the components we used. In this case, the 

product might be sold for the same price (20KD) while it costs approximately the half, and 
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with it comes a donation of a pair of sneakers that only produces electricity, which would 

be even cheaper, to a poor country. This is a great way to market our product and show its 

humanitarian side to the customer, which is our main cause. 

This idea would benefit both the regular customer and the one in need at the same time. 

It would achieve our goal perfectly. 

5.5. Conclusion 

In this chapter, the aspects and impacts of the project were examined. The group makers 

got a further look about the project and saw its impact environmentally, socially, end 

economically. The main idea adopted in it, piezoelectricity, were considered to be 

compared with other energy harvesting methods. It was clear that it is cleaner, even though 

it is not used more often. Then, a survey was made to see the reaction of people and analyze 

the project’s market. It resulted positively with few modifications that were considered in 

capstone II. After that, the project was examined financially. It was seen that its price was 

reasonable and could be made even cheaper than what it is, but an industrial service is 

needed. Nevertheless, a plan was put in case it is sponsored to make profit from at as well 

as donate it to poor countries. 
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6. Conclusion 

This project was introduced at the first chapter, with a brief definition of 

Piezoelectricity along with a concerning problem that we proposed a solution to, using 

our project. The combination of the technology of piezoelectricity with the problems 

mentioned in the introduction inspired the idea of our project. Then, there were also 

bullet points constructing a list of our objectives from this project as well as a SWOT 

analysis to re-evaluate the project. 

Piezoelectricity is a smart way to harvest energy. It could be used in matters that 

concern the society in ways that could be hardly limited. One of its ways is by including 

it in a shoe to make a charging circuit. The reason behind this project is to help the 

disadvantaged, whether it is a health or resources issue. Although this type of project 

has some threats and disadvantages – it still needs to be wired to a phone and the price 

of power banks are cheap -, the technology of such a project could be implemented in 

ways that would only be beneficial to the world we live in. 

  Then, six journals similar to our project were gathered from the official IEEE 

website. They were read, analyzed, and then compared to each other. These journals 

helped in constructing a clearer path to design our project. were put in the report so that 

it could benefit and inspire the makers of this project to get new ideas. 

The main idea was to design a relatively cheap charging circuit that could benefit the 

less privileged; the charging mechanism is from steps so that it would not require 

anything more than what is already done by normal working-class people. This would 

be done with piezoelectricity in our project. Also, it should include a microprocessor 

to allow a connectivity with a mobile phone to benefit more for the features available.  

 In chapter three, the components for the project were chosen with figures included, 

as well as a system diagram for the project. This chapter is the first chapter that involves 

physical work. The price of the were determined, which was not expensive at all. 
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 As for chapter four, the components were tested, and the values were measured 

using a multimeter.  

 For chapter five, the project and the concept of piezoelectricity were evaluated 

environmentally, socially, and economically. The evaluation showed that 

piezoelectricity should be implemented more than it is now. Moreover, there is a 

positive review about the project that made us want to continue with it or even publish 

our report. Also, reasons were given on why this project should be sponsored to an 

industrial level.  

Here is a list of the problems faced during making this project: 

• Soldering errors. 

• Bluetooth module does not connect with phone. 

• Arduino Micro do not work. 

• Burned Voltage Sensors. 

• Thin sneakers could not be implemented on. 

• Does not charge big phones. 

• A dead zone from 0 to 3 volts. 

Lastly, here are some work to be implemented in the future: 

• Wireless charging between the phone and the pocket of the user. 

• Smaller components. 

• All the components are left inside the shoes. 

• Flexible PCB for the convenience of runners. 

• A specifically made and designed piezoelectric sensor that could generate more 

power. 

• Faster charging rate. 

• Its own mobile application with a smart watch feature. 
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• Shoes made from recycled materials to strengthen the promotion of being eco-

friendly. 

• A better water and shock resistivity. 
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Appendix 

RTherm therm; // Create an IRTherm object to interact with throughout 

 

float newEmissivity = 0.98; 

 

String tempReading = String(therm.ambient(), 2); 

 

#define BLYNK_PRINT Serial 

#include <ESP8266_Lib.h> 

#include <BlynkSimpleShieldEsp8266.h> 

// You should get Auth Token in the Blynk App. 

// Go to the Project Settings (nut icon). 

char auth[] = "fe2be4fab2324df2aee284b4464cfdfa"; 

// Your WiFi credentials. 

// Set password to "" for open networks. 

char ssid[] = "VIVA-4G-LTE-90E1"; 

char pass[] = "VIVA952959"; 

//Hardware Serial on Mega, Leonardo, Micro... 

//#define EspSerial Serial1 

// or Software Serial on Uno, Nano... 

//#include <SoftwareSerial.h> 

//SoftwareSerial EspSerial(2, 3); // RX, TX 

// Your ESP8266 baud rate: 

#define ESP8266_BAUD 115200 

ESP8266 wifi(&Serial); 
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#include <Wire.h> 

int val11; 

float val2; 

 

BlynkTimer timer; 

 

// this constant won't change: 

const int  buttonPin = A3;    // the pin that the pushbutton is attached to 

const int ledPin = 13;       // the pin that the LED is attached to 

 

// Variables will change: 

int buttonPushCounter = 0;   // counter for the number of button presses 

int buttonState = 0;         // current state of the button 

int lastButtonState = 0;     // previous state of the button 

 

 

WidgetLCD lcd(V5); 

 

void temp() 

{ 

  // You can send any value at any time. 

  // Please don't send more that 10 values per second. 

  Blynk.virtualWrite(V3,tempReading); 

} 
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void voltage() 

{ 

  // You can send any value at any time. 

  // Please don't send more that 10 values per second. 

  Blynk.virtualWrite(V2,val2); 

} 

 

void voltageCalc() 

{ 

    float temp; 

    val11=analogRead(1); 

    temp=val11/4.092; 

    val2=(temp/10); 

    //Serial.println(val2); 

} 

 

void button() 

{ 

  // You can send any value at any time. 

  // Please don't send more that 10 values per second. 

  Blynk.virtualWrite(V1,buttonPushCounter); 

} 

 

void buttonFunction() 

{ 
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// read the pushbutton input pin: 

  buttonState = analogRead(buttonPin); 

 

  // compare the buttonState to its previous state 

  if (buttonState != lastButtonState) { 

    // if the state has changed, increment the counter 

    if (buttonState <=  200) { 

      // if the current state is HIGH then the button went from off to on: 

      buttonPushCounter++; 

      Serial.println("on"); 

      Serial.print("number of button pushes: "); 

      Serial.println(buttonPushCounter); 

    } else { 

      // if the current state is LOW then the button went from on to off: 

      Serial.println("off"); 

    } 

    // Delay a little bit to avoid bouncing 

    delay(50); 

  } 

  // save the current state as the last state, for next time through the loop 

  lastButtonState = buttonState; 

 

 

  // turns on the LED every four button pushes by checking the modulo of the 

  // button push counter. the modulo function gives you the remainder of the 

  // division of two numbers: 
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  if (buttonPushCounter % 4 == 0) { 

    digitalWrite(ledPin, HIGH); 

  } else { 

    digitalWrite(ledPin, LOW); 

  }   

} 

 

void tempretureRead() 

{ 

  if (therm.read()) // On success, read() will return 1, on fail 0. 

  { 

 

   tempReading =   String(therm.ambient(), 2); 

   Serial.println(tempReading.toInt()); 

 

  } 

} 

 

void warning() 

{ 

   

  if ( tempReading.toInt() >= 29) 

  { 

    Blynk.notify("Over Heating, Please Switch Off"); 

  lcd.clear(); //Use it to clear the LCD Widget 

  lcd.print(0, 0, "Over Heating"); // use: (position X: 0-15, position Y: 0-1, "Message you want to 

print") 
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  lcd.print(0, 1, "Switch Off"); 

  } 

} 

 

void setup() 

{ 

 pinMode(buttonPin, INPUT_PULLUP); 

 // Debug console 

 Serial.begin(9600); 

 delay(10); 

 // Set ESP8266 baud rate 

 Serial.begin(ESP8266_BAUD); 

 delay(10); 

 Blynk.begin(auth, wifi, ssid, pass); 

 

   lcd.clear(); //Use it to clear the LCD Widget 

  lcd.print(4, 0, "Hello"); // use: (position X: 0-15, position Y: 0-1, "Message you want to print") 

  lcd.print(4, 1, "World"); 

 

 therm.begin(); // Initialize thermal IR sensor 

 therm.setUnit(TEMP_C); // Set the library's units to Farenheit or C 

 timer.setInterval(1000L, voltage); 

 timer.setInterval(1000L, button); 

 timer.setInterval(1000L, temp); 

 timer.setInterval(2000L, warning); 
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} 

void loop() 

{ 

 Blynk.run(); 

 timer.run();  

 buttonFunction(); 

   voltageCalc(); 

   tempretureRead(); 

    

} 


