


IOP Conference Series: Materials Science and Engineering

PAPER • OPEN ACCESS

Preface
To cite this article: 2020 IOP Conf. Ser.: Mater. Sci. Eng. 879 011001

 

View the article online for updates and enhancements.

You may also like
The 1992 General Conference of the
Condensed Matter Division of the
European Physical Society
V Šmid

-

Tributes to colleagues-

Preface-

This content was downloaded from IP address 103.112.189.13 on 09/01/2023 at 07:39

https://doi.org/10.1088/1757-899X/879/1/011001
https://iopscience.iop.org/article/10.1088/0031-8949/1992/T45/E01
https://iopscience.iop.org/article/10.1088/0031-8949/1992/T45/E01
https://iopscience.iop.org/article/10.1088/0031-8949/1992/T45/E01
https://iopscience.iop.org/article/10.1088/1755-1315/33/1/011003
https://iopscience.iop.org/article/10.1088/1755-1315/782/1/011001
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsubo-SUR-vNU5UsxrOqS8agRPTs6GgOUB7AUE2e1GT0-1Bnd_rD2bPGssoYxvd0DwZSd0p-Io9v6cQupXVjO2RAmSKvVWMcPuwtSrL_Aoni4ClKueA30NgUVb38QJ6TQxutNhXS4L_SA8D4gjj9Vdq4EDR_U4CCixpR47errr3ucERuxDkOpcKlTx1prdowYvIpJBnkW_3ZYOShB3A9q7MgapObcuvhkz3wjpmbXlwsWmpHmn90cXmLoa05NMYeq2CUzl6IpELIkjFHZ498YBsgNsGN-FnakcI2mJn7MSj42A&sai=AMfl-YRmfAHeJHnT1DlHtQ4uTp6010xo-lsx0Ba5vCDtmzyeWkgNjoY4McVtLtSatsv_nK_fQ4_9_gkZ9IclK7FGlw&sig=Cg0ArKJSzJPtAC-juK7v&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/toyota-fellowship%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3D2023ECSTYIF


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

INCITEST 2020

IOP Conf. Series: Materials Science and Engineering 879 (2020) 011001

IOP Publishing

doi:10.1088/1757-899X/879/1/011001

1

PREFACE 

It is our great honor and pleasure to introduce the Proceedings of the 3rd 

International Conference on Informatics, Engineering, Science, and Technology 

(INCITEST 2020). The event is valuable and meaningful since it brings together 

scientists, engineers, researchers, practitioners, students, and civil society 

organization representatives to nurture research networks between universities and 

industries. With its main theme on “Humanized Technology, the Digital Journey to 

Win Competition”, this event is expected to serve as a platform of gathering for 

anyone interested in exploring potential solutions and answering issues and 

challenges to enter the 5.0 society. Amid the worldwide spread of the novel 

coronavirus (COVID-19) and the uncertainty surrounding the end of this pandemic, 

there are several issues we should describe as follows: 

1. Universitas Komputer Indonesia (UNIKOM) as the organizer of INCITEST 

2020 will hold the conference on 11th June 2020 in an online or virtual 

format. The organizing committee will manage the conference from our 

campus which is located in Bandung, West Java Province, Indonesia. 

2. In this correlation, we should adhere to the regulation of the government of 

West Java Province and the government of the Republic of Indonesia which 

currently is implementing Large-Scale Social Restrictions to reduce the risk of 

virus transmission. Therefore, the online conference is considered the best 

way we can do to serve our participants concerning the fact that people 

safety is second to none. In this condition, there is no specific date deemed 

safe to which we could postpone the conference until either worldwide travel 

or crowd-gathering is safe again. We have all put so much effort in preparing 

the papers, organizing the event, as well as conducting the review process, 

working on the program, and everything surrounding it that we feel very 

motivated to pull this through 

3. The conference is divided into two sessions: plenary and parallel sessions. In 

the plenary session, we will use zoom as the media. Besides, to assure the 

dissemination of the conference to all participants, we will also broadcast the 

plenary session live using Open Broadcaster Software (OBS) connected to 
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YouTube live streaming and IG TV.  Moreover, we will use live chat on 

YouTube and Google forms for the discussion session. 

4. The plenary session will be chaired by one moderator who will not only be 

critically summarizing the keynote presentations but also handling 

participants’ enthusiasm in asking any possible questions. In doing so, the 

participants will be following the conference at their respective personal 

corners through YouTube live streaming and IG TV. 

5. The plenary session will be presented by our keynote speakers in online 

format (via Zoom) from each country such as Prof. Abdulkareem from 

Malaysia, Prof. Yuto Lim from Japan, and Irfan Dwi Sumitra, Ph.D. from 

Indonesia. Each keynote has 45 minutes duration including the discussion 

session.  

6. Following the success of INCITEST 2018 and 2019, the enthusiastic 

responses to the call-for-papers in the third INCITEST were increasing. More 

than 450 papers were submitted to the organizing committee from both local 

and foreign participants.  A peer-review process has been conducted to all 

the articles based on their originality and quality, resulting in 347 accepted 

papers to be presented.  

7. Of 347 accepted papers, 216 of them will be presented via Zoom in the 

duration of 10 minutes for each paper. Additionally, 129 papers will be 

displayed in the poster session (the link of the posters will be available on 

the INCITEST website). 

8. The parallel session will be divided into 10 classes; each class will be 

participated by around 21 to 22 presenters. A parallel session chair will 

manage the presentation time and discussion session in each class. Each 

presenter should present their paper within 5 minutes via Zoom. 5 minutes 

after the presentation will be given to each of them for the discussion 

session. 

We hope that with the above arrangement, we can serve our participants in the 

best way we could. The conference's success is also due to the hard work of all 

involved parties. Therefore, the organizing committee would like to express 

appreciation to all supporters, sponsors, and participants for a great contribution to 
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the conference's success.  Many thanks go as well to all of the reviewers who 

helped us maintain the quality of manuscripts included in the Proceedings published 

by IOP. We also express our sincere thanks to the members of the organizing team 

for their hard work. 

Finally, our continuing success of this conference series can be one of indicator that 

we have through our right pathway to realign technology with the best interests of 

humanity. We hope this first time experience of the online conference in the 3rd 

INCITEST will bring fruitful outcomes as well as give the participants great 

experience in an online conference. 

 

Thank you 

 

Best Regards, 

Dr. Poni Sukaesih Kurniati, S.IP, M.Si. 

The Chief of the Conference  
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Abstract. Nowadays, electricity has become a priority in daily life and can even be considered 

as a primary human need. On the other hand, the excessive use of electricity or energy and the 

increase in population is one of the factors that can increase energy requirements. In Indonesia, 
the use of electricity comes from very limited natural resources. Therefore, energy savings 

should be implemented, either by using as necessary or even making an update that can sustain 

existing electrical energy. Apart from saving energy, it would be better to create new energy 

with minimal effort. Like producing energy from daily human activities, one of it is walking. 

The result is the creation of Kinetic Paving material technology that when people step on it will 

produce electricity. The benefits of this technology can create electricity that can be used for 

the environment of this kinetic paving. As for lighting in paving as lighting art or as a source of 

energy for surrounding buildings. Kinetic Paving is applied in pedestrian traffic spaces. This 

energy is expected to help the community and the surrounding environment. This is an update 

that should have been implemented. When natural resources are getting low and energy prices 

are getting higher, we need all these reforms.  

 

1. Introduction 
The population in Indonesia is increasing each day. Therefore, the needs are also increasing. One of 

them is the need for electricity. Electricity is now a primary need in daily life because many things are 

done every day using electricity. The use of electricity in the house or other building functions is not 
effective where the excessive use of electrical energy. So that the energy spent is very much and not 

proportional to the energy produced. So that resources are increasingly depleting. Therefore, we need 

technology that can create its energy. [1] To produce electrical energy, the easiest method is the result 
of the transformation of kinetic energy. The kinetic energy that is easily obtained in the middle of the 

city is the movement of the human itself. It can be concluded that human energy in walking can be 

used as kinetic energy which will be a source of electrical energy. Indonesia is one of the countries 

with quite a large number of young people. Youth tend to have more outside activities than other 
groups. So that at some point the place is quite active with the activities of this young man . This can 

be an advantage in terms of creating electrical energy from kinetic energy. 

 Previous research has shown that excessive use of energy will lead to the extinction of natural 
resources and the possibility of fossil fuels and oil will be depleted around the 21st century. [2] What 

is needed in this research is kinetic paving which is connected to a USB port and street lights. The top 

surface of the paving uses materials from recycled mattresses, athletic tracks or tires where the 
material is flexible. Installation of kinetic paving is quite easy because there is no need for excavation 

and it must be in an area with a high pedestrian level. This kinetic paving works when the pedestrian 

mailto:itaabioso@unikom.ac.id
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walks on one of the paving blocks, the piezoelectric will receive a kinetic force and push down the 

electromagnetic generator and produce 2-4 watts / s of electrical energy per step. This electrical energy 

will be channelled to a USB port that serves to charger a cell phone and to a street lamp that becomes 
an aesthetic visualization of light. With the density of the urban population, every single square can 

get 50,000 steps a day and enough to turn on the lights at the bus stop all night long [3]. 

 The existence of this research is expected to be able to help supply electricity for facilities to the 

surrounding buildings. And with the existence of kinetic paving, it is expected that young people will 

be more active in walking which will affect electricity energy income and as a science and invitation 

to apply the concept of future health for each individual. The research method used is the installation 

of kinetic paving in areas that have a high pedestrian level such as educational institutions, sidewalks, 

parking lots and commercial areas. 

2. Method 

This research method used a descriptive method as a description of the energy benefits of kinetic 

paving. To complete this research, literature studies from national and international reference books as 
well as journals are also used with related discussions on paving, energy, and energy saving.  

 

3. Results and Discussion 

3.1 Paving Block 
Paving blocks or a type of brick but made of concrete that functions as a floor covering. Paving blocks 

have a variety of shapes, but with a lock when installed interlocking between 1 paving with other 

paving. The installation is quite easy and has aesthetic value so that the paving block is always an 

alternative to outdoor floor coverings [4]. 
 

3.2 Energy Saving 

Energy-saving or energy saving is an effort that emphasizes to conserve energy use which mostly 
comes from non-renewable natural resources. Saving energy is also an effort to reduce the yield of 

waste energy in the form of CO2 which is quite dangerous for the surrounding environment. Usually, 

this energy-saving effort is by utilizing resources that can be renewed or which always exist indirectly 
or naturally [5]. 

 

3.3 Kinetic Energy 

Kinetic energy is the energy possessed by an object or device whose movements affect the energy 
produced. The more movements, the greater the energy produced [6]. Kinetic energy movement can 

be vibration or displacement. However, it has a rhythm, strength, and speed of movement that takes 

many forms [7]. 
 

3.4 Piezoelektrik Material 

Piezoelectric is a material in the form of crystals and consists of many chemical elements contained in 

it [8]. This material is gaining in popularity because it has a fairly high energy effect, high strength and 

is resistant to humidity and extreme temperatures which is above 100ºC [9]. The excess effectiveness 

of this material depends on its geometric shape, structure, and thickness [10]. 

 

3.5 Kinetic Paving 

Kinetic Paving is an object or device that utilizes or collects pressure from footsteps and is 

transformed into energy. The energy is stored or directly channelled to something that requires energy 

around the kinetic paving. Paving kinetic will be placed in crowded centre such as in stations, malls, 

pedestrian ways or sports facilities that cover the floor using the pavement [6]. 
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3.6 Utilization of Paving Kinetic 

Paving kinetic when viewed on environmental aspects, there are many positive aspects. Starting from 

the energy source, namely the power from the footrest that previously did not mean anything, but after 

the existence of this paving kinetic technology, the power from the footing is very meaningful because 

of the source of kinetic energy for this technology (See Figure 1 and Figure 2). 

 

Figure 1.Kinetic Paving in the street 

        

Figure 2. Detail of Kinetic Paving 

Paving kinetic is also a substitute for energy from non-renewable natural resources. Although not as a 

whole, minimizing will be better. So that CO2 emissions will be reduced and air pollution will be 

reduced. Transformed energy can also be additional energy for outdoor facilities or buildings. With the 

existence of kinetic paving, it becomes a source of public education to encourage people to walk more 

frequently instead of using vehicles ineffectively and producing more CO2 emissions. Kinetic paving 

is also a sustainable material so it can be used in a very long term as a technological marker of highly 

advanced kinetic paving (See Figure 3). 
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Figure 3. Diagram of Kinetic Paving 

4. Conclusion 

The results of this study are that energy can still be produced by humans as easily as possible by 

utilizing existing resources. The use of kinetic paving is very useful in producing electrical energy 

which is an alternative energy for facilities and buildings. This kinetic paving will become a material 

technology that will compete with the international market. Kinetic paving is also an educational 

medium for the cloud community regarding energy conversion and material technology. Kinetic 

Paving can be an alternative energy that helps outdoor facilities such as USB ports, street lights, and 

electricity supplies in buildings. Kinetic paving is also a progress in the field of materials technology 

with a sustainable and futuristic approach.  

Acknowledgement 

We would like to thank the parties who’s involved in this research, who helped in the distribution of 

ideas so that the authors can complete the writing of this research well. 

References 

[1] Andayani, I. 2018 Paving Kinetik-Sistem Pemanenan Energi dari Perkerasan Mengubah Energi 

Kinetik Menjadi Energi Listrik. 
[2] Shukla.A, Ansari,S.A, 2018. Energy Harvesting from Road Pavement: A Cleaner and 

  Greener Alternative. International Research Journal of Engineering and Technology 

(IRJET). 
[3] Jose, Tom. Boban, Binoy, Sijo MT. 2013. Electricity Generation from Footsteps; A 

Regenerative Energy Source. International Journal of Scientific and Research Publication. 

[4] Adibroto, F. 2014. Pengaruh penambahan berbagai jenis serat pada kuat tekan paving block. 

Jurnal Rekayasa Sipil (JRS-Unand), 10(1), pp.1-11. 
[5] Godithi, S. B., Sachdeva, E., Garg, V., Brown, R., Kohler, C., & Rawal, R. 2019. A review of 

advances for thermal and visual comfort controls in personal environmental control (PEC) 

systems. Intelligent Buildings International, 11(2), pp.75-104.  
[6] Khaligh, A., Zeng, P., & Zheng, C. 2009. Kinetic energy harvesting using piezoelectric and 

electromagnetic technologies—state of the art. IEEE Transactions on Industrial Electronics, 

57(3), pp.850-860. 
[7] S. Roundy, P. Wright, and J. M. Rabaey,2003. Energy Scavenging for Wireless Sensor 

Networks With Special Focus on Vibrations. New York: SpringerVerlag. 

[8] Shrivastava D, Gorey A, Gupta A, Parandkar P, Dikshit T, 2010. Energy Harvesting via 

Piezoelectricity, International Journal of Information Technology. 



INCITEST 2020

IOP Conf. Series: Materials Science and Engineering 879 (2020) 012152

IOP Publishing

doi:10.1088/1757-899X/879/1/012152

5

 

 

 

 

 

 

[9] Nelson W, Piezoelectric Materials: Structure, Properties and Applications, 2010. New York: 

Nova 

  Science Publishers. 
[10] Hsieh, J. C., Lin, D. T., & Lin, C. L. 2019. The development and optimization of an innovative 

piezoelectric energy harvester on the basis of vapor-induced vibrations. Mechanical Systems 

and Signal Processing, 131, pp.649-658. 




