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Abstract

Dust is a serious problem at coal warehouses and processing areas of coal mines in

Vietnam. At present, almost coal mines use high pressure mist machines to suppress dust.

Several coal mines build �xed mist spray systems for dust suppression. These systems are

manually controlled. This could lead to use too much water for suppressing dust and a�ect

negatively coal quality. IoT is a new technology and applied to various �elds such as smart

home, smart city, smart agriculture, smart retail, smart health as well as in industry etc. This

article presents a new IoT model for automatically monitoring and suppressing dust with a

reduction in water consumption. Specially, the proposed model not only automatically

monitoring dust density and warning when it is greater than the limit value but also

automatically adjust open angle of water valve to save water according to the measured

dust density.

The simulation results demonstrate that the proposed model stably operates and uses less

water for suppressing dust. In addition, the system allows to automatically/manually turn

on/o� the water pump as well as water valve according to the dust density. This will save

more water and even energy. Furthermore, in order to protect sensor data when

transmitted over wi� network, we use WPA wi� security protocol, and to reduce e�ects of

noise, Kalman �lter is applied to the proposed system.

 (https://creativecommons.org/licenses/by/4.0/)

This work is licensed under a Creative Commons Attribution 4.0 International License

(https://creativecommons.org/licenses/by/4.0/).

Author Biographies

Cao-Phong Khong, Hanoi University of Mining and Geology

https://ijngc.perpetualinnovation.net/index.php/ijngc/issue/view/43
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


21:02, 17/11/2022 An IoT-based Automatic Dust Monitoring and Suppression System for Coal Warehouses and Processing Areas with a Redu…

https://ijngc.perpetualinnovation.net/index.php/ijngc/article/view/658 3/8

He is the Dean at the Faculty of Electro mechanics (FEM),

HUMG, besides being an Associate Professor at the Department of Automation. Prior

to joining FEM-HUMG, he worked as a PhD student in Electrical Engineering/Power

Electronics and Control of Electrics Drives, TU Darmstadt, Germany for 4 years. He

has a wide range of electronic equipment, power electronics and automation control.

He

has over 10 published research papers in international journals/conferences. Assoc.

Prof.

Cao-Phong Khong got a MS degree in Measurement and Control Techniques form

HUST,

Vietnam. He completed his PhD from TU Darmstadt, Germany. His research interests

are

in electronic equipment, applied power electronics in mining industry, power

electronics

and control of electric drives, and linear motor. He is now a member of HUMG council.

Van-Thinh Nguyen, Hanoi University of Mining and Geology

He is the Deputy-Head of Department of Underground Mining,

Faculty of Mining, HUMG. He has done his MS in Mining Engineering from HUMG.

Next, he has completed his PhD in the �eld of Mining Engineering in 2019. He has

more than 15 years of teaching Experience. He has over 10 published research papers

in

international journals/conferences. He has worked on many research projects during

his

MS and PhD programs as projects at national and ministry levels. His research interests

are in Underground ventilation, e�ect evaluation of coal dust for worker’s health,

applied

informatics in underground mining

How to Cite

Nguyen, D.-H., Khong, C.-P., & Nguyen, V.-T. (2022). An IoT-based Automatic Dust

Monitoring and Suppression System for Coal Warehouses and Processing Areas with a

Reduction in Water Consumption. International Journal of Next-Generation Computing,

13(3). https://doi.org/10.47164/ijngc.v13i3.658

0

0 0

More Citation Formats 



21:02, 17/11/2022 An IoT-based Automatic Dust Monitoring and Suppression System for Coal Warehouses and Processing Areas with a Redu…

https://ijngc.perpetualinnovation.net/index.php/ijngc/article/view/658 4/8

(https://scholar.google.com/scholar?

q=10.47164/ijngc.v13i3.658)

0

(https://europepmc.org/search?

scope=fulltext&query=

(REF:10.47164/ijngc.v13i3.658))

References

1. webhost. 2007. Free web hosting - host a website for free with cpanel, php. https://

www.000webhost.com/. (Accessed on 05/24/2021).

2. Akshatha, M. and Kavyashree, M. 2020. Survey paper on various methods of

automating the water system using dust sensor to suppress the dust in mining.

International Journal of Engineering Research and Technology (IJERT) 9, 05, 1–24. DOI:

https://doi.org/10.17577/IJERTV9IS050716 (https://doi.org/10.17577/IJERTV9IS050716)

3. Arduino. 2008. Arduino - home. https://www.arduino.cc/ (https://www.arduino.cc/).

(Accessed on 05/24/2021).

4. CEM. 2019. Decision no. 1459/qd-tcmt dated november 12, 2019 promulgating a guide

to calculation and publishing of vietnam air quality index (vn aqi).

http://cem.gov.vn/storage/news (http://cem.gov.vn/storage/news) �le

attach/QD%201459%20TCMT%20ngay%2012.11.2019%20AQI.pdf.

5. Chang, S. and Jeong, K. 2017. A mobile application for fne dust monitoring system. In

2017 18th IEEE International Conference on Mobile Data Management (MDM). IEEE,

336–339. Cheng, X., Cao, M., and Collier, M. 2008. An on-line detection system for coal

mine dust. DOI: https://doi.org/10.1109/MDM.2017.55

(https://doi.org/10.1109/MDM.2017.55)

6. In 2008 7th World Congress on Intelligent Control and Automation. IEEE, 4166–4171.

7. Choi, H.-S. 2018. Application for outdoor dust monitoring using rf wireless power

transmission. In 2018 10th International Conference on Knowledge and Smart

Technology (KST). IEEE, 196–199. DOI: https://doi.org/10.1109/KST.2018.8426196

(https://doi.org/10.1109/KST.2018.8426196)

8. Choi, W., Hwang, D., Kim, J., and Lee, J. 2018. Fine dust monitoring system based on

internet of things. In 2018 International Conference on Information and

Communication Technology Robotics (ICT-ROBOT). 1–4. DOI:

https://doi.org/10.1109/ICT-ROBOT.2018.8549878 (https://doi.org/10.1109/ICT-

ROBOT.2018.8549878)

9. Corporation, S. 2006. Gp2y1010au0f compact optical dust sensor. Tech. Rep. E4-

A01501EN, SHARP Corporation. 12.

10. Ankur Gupta, Purnendu Prabhat, & Deepak Garg. (2018). A Framework for the Smart-

City Nerve Center. International Journal of Next-Generation Computing, 9(1), 73–79.

https://scholar.google.com/scholar?q=10.47164/ijngc.v13i3.658
https://europepmc.org/search?scope=fulltext&query=(REF:10.47164/ijngc.v13i3.658)
https://doi.org/10.17577/IJERTV9IS050716
https://www.arduino.cc/
http://cem.gov.vn/storage/news
https://doi.org/10.1109/MDM.2017.55
https://doi.org/10.1109/KST.2018.8426196
https://doi.org/10.1109/ICT-ROBOT.2018.8549878


21:02, 17/11/2022 An IoT-based Automatic Dust Monitoring and Suppression System for Coal Warehouses and Processing Areas with a Redu…

https://ijngc.perpetualinnovation.net/index.php/ijngc/article/view/658 5/8

https://doi.org/10.47164/ijngc.v9i1.139 (https://doi.org/10.47164/ijngc.v9i1.139)

11. Corporation, S. 2014. Application note of sharp dust sensor gp2y1010au0f. Tech. Rep.

OP13024EN, SHARP Corporation. 6.

12. Cunha, F. 2020. A simple kalman �ter implementation — by felipe cunha — towards

data science. https://towardsdatascience.com/a-simple-kalman-�lter-implementation-

e13f75987195 (https://towardsdatascience.com/a-simple-kalman-�lter-

implementation-e13f75987195). (Accessed on 05/24/2021).

13. denyssene. 2018. Github - denyssene/simplekalman�ter: A basic implementation of

kalman �ter for single variable models.

https://github.com/denyssene/SimpleKalmanFilter

(https://github.com/denyssene/SimpleKalmanFilter). (Accessed on 05/24/2021).

14. Google. 2012. Firebase. https://�rebase.google.com/ (https://�rebase.google.com/).

(Accessed on 05/24/2021).

15. Gupta, S. and Gupta, M. 2021a. Deep learning for brain tumor segmentation using

magnetic resonance images. In 2021 IEEE Conference on Computational Intelligence in

Bioinfor- matics and Computational Biology (CIBCB). IEEE, 1–6. DOI:

https://doi.org/10.1109/CIBCB49929.2021.9562890

(https://doi.org/10.1109/CIBCB49929.2021.9562890)

16. Gupta, S. and Gupta, M. K. 2021b. A comparative analysis of deep learning approaches

for predicting breast cancer survivability. Archives of Computational Methods in

Engineering , 1–17.

17. Gupta, S. and Gupta, M. K. 2021c. Computational model for prediction of malignant

mesothe- lioma diagnosis. The Computer Journal . DOI:

https://doi.org/10.1093/comjnl/bxab146 (https://doi.org/10.1093/comjnl/bxab146)

18. Gupta, S. and Gupta, M. K. 2022a. A comprehensive data-level investigation of cancer

diagnosis on imbalanced data. Computational Intelligence 38, 1, 156–186. DOI:

https://doi.org/10.1111/coin.12452 (https://doi.org/10.1111/coin.12452)

19. Gupta, S. and Gupta, M. K. 2022b. A review on machine learning techniques for the

diagnosis of cancer. Recent Innovations in Computing , 289–296. DOI:

https://doi.org/10.1007/978-981-16-8248-3_23 (https://doi.org/10.1007/978-981-16-

8248-3_23)

20. Gupta, S., Gupta, M. K., and Kumar, R. 2021. A novel multi-neural ensemble approach

for cancer diagnosis. Applied Artifcial Intelligence, 1–36. DOI:

https://doi.org/10.1080/08839514.2021.2018182

(https://doi.org/10.1080/08839514.2021.2018182)

21. Gupta, S. and Kumar, M. 2021. Prostate cancer prognosis using multi-layer perceptron

and class balancing techniques. In 2021 Thirteenth International Conference on

Contemporary Computing (IC3-2021). 1–6. DOI:

https://doi.org/10.1145/3474124.3474125 (https://doi.org/10.1145/3474124.3474125)

22. Hajizadehmotlagh, M. and Paprotny, I. 2019. Miniaturized wearable respirable dust

mon- itor (weardm) for underground coal mines: Designs and experimental

evaluation. In 2019 IEEE SENSORS. IEEE, 1–4. DOI:

https://doi.org/10.1109/SENSORS43011.2019.8956817

(https://doi.org/10.1109/SENSORS43011.2019.8956817)

https://doi.org/10.47164/ijngc.v9i1.139
https://towardsdatascience.com/a-simple-kalman-filter-implementation-e13f75987195
https://github.com/denyssene/SimpleKalmanFilter
https://firebase.google.com/
https://doi.org/10.1109/CIBCB49929.2021.9562890
https://doi.org/10.1093/comjnl/bxab146
https://doi.org/10.1111/coin.12452
https://doi.org/10.1007/978-981-16-8248-3_23
https://doi.org/10.1080/08839514.2021.2018182
https://doi.org/10.1145/3474124.3474125
https://doi.org/10.1109/SENSORS43011.2019.8956817


21:02, 17/11/2022 An IoT-based Automatic Dust Monitoring and Suppression System for Coal Warehouses and Processing Areas with a Redu…

https://ijngc.perpetualinnovation.net/index.php/ijngc/article/view/658 6/8

23. Hasheminasab, F., Aminossadati, S., Bagherpour, R., and Amanzadeh, M. 2017. Fibre-

optic based sensors for dust monitoring. In 2017 2nd International Conference for

Fibre- optic and Photonic Sensors for Industrial and Safety Applications (OFSIS). IEEE,

33–38. DOI: https://doi.org/10.1109/OFSIS.2017.22

(https://doi.org/10.1109/OFSIS.2017.22)

24. ITU-T. 2012. Recommendation itu-t y.2060: Overview of the internet of things. Tech.

rep., International Telecommunication Union. 6.

25. Jiang-shi, Z., Sheng-li, N., Yan, L., and Yong-guang, Z. 2012. Spray dust removal device

based on the image contrast. In 2012 International Conference on Computer

Distributed Control and Intelligent Environmental Monitoring. IEEE, 638–641. DOI:

https://doi.org/10.1109/CDCIEM.2012.156 (https://doi.org/10.1109/CDCIEM.2012.156)

26. Jovanovic´, U. Z., Jovanovic´, I. D., Petruˇsic´, A. Z., Petruˇsic´, Z. M., and Mancˇic´, D. D.

2013. Low-cost wireless dust monitoring system. In 2013 11th International

Conference on Telecommunications in Modern Satellite, Cable and Broadcasting

Services (TELSIKS). Vol. 2. IEEE, 635–638. DOI:

https://doi.org/10.1109/TELSKS.2013.6704458

(https://doi.org/10.1109/TELSKS.2013.6704458)

27. jtuttas. 2017. Github - jtuttas/esp8266-wpa2-enterprise: Esp8266 in a wpa2 enterprise

network. https://github.com/jtuttas/ESP8266-WPA2-Enterprise

(https://github.com/jtuttas/ESP8266-WPA2-Enterprise). (Accessed on 04/16/2022).

28. Kenneth. 2019. The 4 stages of iot architecture (2020 ultimate guide) — robots.net.

https:// robots.net/tech/4-stages-of-iot-architecture/. (Accessed on 04/27/2021).

29. Khanna, A. and Kaur, S. 2020. Internet of things (iot), applications and challenges: A

comprehensive review. Wireless Personal Communications 114, 1687–1762. DOI:

https://doi.org/10.1007/s11277-020-07446-4 (https://doi.org/10.1007/s11277-020-

07446-4)

30. Molaei, F., Rahimi, E., Siavoshi, H., Afrouz, S. G., and Tenorio, V. 2020. A com-

prehensive review on internet of things (iot) and its implications in the mining industry.

American Journal of Engineering and Applied Sciences 13, 3, 499–515. DOI:

https://doi.org/10.3844/ajeassp.2020.499.515

(https://doi.org/10.3844/ajeassp.2020.499.515)

31. Prostan´ski, D. 2013. Use of air-and-water spraying systems for improving dust control

in mines. Journal of Sustainable Mining 12, 2, 29–34. DOI:

https://doi.org/10.7424/jsm130204 (https://doi.org/10.7424/jsm130204)

32. Ram, G. B., Rao, D. K., Mahammad, E., and Bhanuchander, A. 2018. Coal mine disaster

management robot using iot technology. Int. J. Eng. Technol 7, 3, 1204. DOI:

https://doi.org/10.14419/ijet.v7i3.12294 (https://doi.org/10.14419/ijet.v7i3.12294)

33. Reynolds, I. J. 2020. Iot architecture: 3 layers, 4 stages explained.

https://www.zibtek.com/ (https://www.zibtek.com/) blog/iot-architecture/. (Accessed

on 04/27/2021).

34. Saurabh, K., Mishra, L., Varma, S., et al. 2020. An efcient iot model for on-demand

particulate matter control system in coal mining cities. In 2020 IEEE 17th India Council

International Conference (INDICON). IEEE, 1–7. DOI:

https://doi.org/10.1109/OFSIS.2017.22
https://doi.org/10.1109/CDCIEM.2012.156
https://doi.org/10.1109/TELSKS.2013.6704458
https://github.com/jtuttas/ESP8266-WPA2-Enterprise
https://doi.org/10.1007/s11277-020-07446-4
https://doi.org/10.3844/ajeassp.2020.499.515
https://doi.org/10.7424/jsm130204
https://doi.org/10.14419/ijet.v7i3.12294
https://www.zibtek.com/


21:02, 17/11/2022 An IoT-based Automatic Dust Monitoring and Suppression System for Coal Warehouses and Processing Areas with a Redu…

https://ijngc.perpetualinnovation.net/index.php/ijngc/article/view/658 7/8

https://doi.org/10.1109/INDICON49873.2020.9342085

(https://doi.org/10.1109/INDICON49873.2020.9342085)

35. Stokes, P. 2018. 4 stages of iot architecture explained in simple words — by paul

stokes— datadriveninvestor. https://medium.datadriveninvestor.com/4-stages-of-iot-

architecture-explained-in-simple-words-b2ea8b4f777f

(https://medium.datadriveninvestor.com/4-stages-of-iot-architecture-explained-in-

simple-words-b2ea8b4f777f). (Accessed on 04/27/2021). techover�ow. 2021. Esp8266

wpa eap minimal example – techoverfow. https://

techover�ow.net/2021/01/19/esp8266-wpa-eap-minimal-example/. (Accessed on

05/24/2021).

36. Tongnoi, N. and Parnklang, J. 2007. Portable dust monitoring unit using qcm. In 2007

International Conference on Control, Automation and Systems. IEEE, 1374–1377.

37. Trinh Tuan Duong, N. N. L. 2019. A study on kalman �ter in processing signals from

gp2y1010au0f dust sensor — journal of science & technology - hanoi university of in-

dustry. https://vjol.info.vn/index.php/dhcnhn/article/view/46891

(https://vjol.info.vn/index.php/dhcnhn/article/view/46891). (Accessed on 05/24/2021).

38. Wang, M., Zhang, Q., Tai, C., Li, J., Yang, Z., Shen, K., and Guo, C. 2022. Design of pm2. 5

monitoring and forecasting system for opencast coal mine road based on internet of

things and arima mode. Plos one 17, 5, e0267440. DOI:

https://doi.org/10.1371/journal.pone.0267440

(https://doi.org/10.1371/journal.pone.0267440)

39. Zeroday. 2015. wif - nodemcu documentation. https://nodemcu.readthedocs.io/en/

(https://nodemcu.readthedocs.io/en/) release/modules/wi�/. (Accessed on

05/24/2021).

Address

Perpetual

Innovation Media

Pvt Ltd.

5006, Hauz Qazi,

Near Canara Bank,

Delhi-6

Phone:

095604044488,

https://doi.org/10.1109/INDICON49873.2020.9342085
https://medium.datadriveninvestor.com/4-stages-of-iot-architecture-explained-in-simple-words-b2ea8b4f777f
https://vjol.info.vn/index.php/dhcnhn/article/view/46891
https://doi.org/10.1371/journal.pone.0267440
https://nodemcu.readthedocs.io/en/


21:02, 17/11/2022 An IoT-based Automatic Dust Monitoring and Suppression System for Coal Warehouses and Processing Areas with a Redu…

https://ijngc.perpetualinnovation.net/index.php/ijngc/article/view/658 8/8

Academic Free Theme 

by openjournaltheme.com (https://openjournaltheme.com)

09990893093

info@perpetualinnovation.net

Home (https://ijngc.perpetualinnovation.net/index.php/ijngc)

Current Issue

(https://ijngc.perpetualinnovation.net/index.php/ijngc/issue/view/35)

Archives

(https://ijngc.perpetualinnovation.net/index.php/ijngc/issue/archive)

About the Journal

(https://ijngc.perpetualinnovation.net/index.php/ijngc/about)

Announcement

(https://ijngc.perpetualinnovation.net/index.php/ijngc/announcement)

Editorial Team

(https://ijngc.perpetualinnovation.net/index.php/ijngc/about/editorialTeam)

https://openjournaltheme.com/
https://ijngc.perpetualinnovation.net/index.php/ijngc
https://ijngc.perpetualinnovation.net/index.php/ijngc/issue/view/35
https://ijngc.perpetualinnovation.net/index.php/ijngc/issue/archive
https://ijngc.perpetualinnovation.net/index.php/ijngc/about
https://ijngc.perpetualinnovation.net/index.php/ijngc/announcement
https://ijngc.perpetualinnovation.net/index.php/ijngc/about/editorialTeam

