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loss = autoencoder.evaluate(X weighted, X weighted)
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X pred = autoencoder.predict(X weighted)
print("Original vs Recanstructed:®)
print(np. concatenate([X weighted[:5], X pred[:5]], ads=1))

1212 = s 1215/step

Original vs Reconstructed:
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[-8.79824382 -1.18683521 -0.88776978 5.17314244 8.77172464]
[-8.79824382 -1.18683521 -6.85966288 5.17314244 8.77321917]]

ond bl (29,5 5 539,9 Amlie Y S
g b 4 Sl Je s Ll
o Jae ol jo S o3 s u5elil 1, (accuracy) cés
o el 1085 e wo,Slee byl gl ool lxs
o &S uSSlgl slaJos asle daosls (g5l ol

10SS ijlo oo Sogdl Lulyds o ion g (55lwdds
Sibosl a3 Joo jadzr aas oo (LaS &S Cel (5 lne
HLad g wugb, oo LO2 wile Jame slaosls G
5 s pals &y, el oo 10SS Jlogas ousy b el
5 ol s et s Ju ofhe sy
L oan¥T (2als gly Ledly aige Ol seiien
a2 oo lid ]y Jaw cdo A S LS camline

Loss over epochs

100 4

156 4

Training Loss
S o Validation Loss

=33

150 4

148 4

0 0 0 60 8o 160
thachs

(accuracy) cés A g

Aol o lp Gl slalas @595 Hloged
Slp 1 Sl Jae bawgs ol o ol a8
Olad s, des asle e bayll 5l Sy e
olas 1y Uas mujer loges 1 IS oo oo LeiCO2
Jow o Gl owyp Sl ohad b loges ol aes o
wole e o:l it o alulid 5 b 2 5Ll o
g onl Jelos b ol ko by i 51 SBlil b



oY i 50,005 uae a5l S8 @ Ledly i eolanul b slails IS slo san¥T 5 &l w55k 00l 5 (> )b

9 ) 6La)im:> )’| oolarul b G’a..m le.cboolo J..\.';.g‘
SO02 4 CO2 (MG812) . (DHT22)cusb,

a4 ESP32 5, &,k 5l g oo (5,51ae>(MQ136)
ol Gilwo S 5l e 00 o0 Jle,iGOOgle Sheets
Sk Jow SO oyl ¢ CSV LB LJB o lacols
U wgbee Jie (Autoencoder) 138 5e,045

255 bl oY la s
4o B yho ojb po plazg s ndle x50k Jue
Gy ledl angy o owmsplis a5 oS o oy

G00gle « Tsame b >g,5 ol ! (S0l Lrals
Lo....;)L. J)....S Sy ‘QT u.uL..u‘ P9 0 Ju)ISheetS

SalS g Lewdly zhow gilwaig @lp 1) oY oledass

A5 o Jlac] laoan,V
Q""le 6‘)‘1’ ksoﬁ)ls 9 4'3‘)9193 J‘>°‘) ‘i) allis U"‘
slesl Coynl slog ks oS5 Gk 5l e (Sl
Rl Jols bl s co &l Ll 5 (pile (5 250b
9 S e (Glep oS Sop 4 Wl Lol
S sog0e Cdlas yp Glowas A3 ate @l Sl tals
LSLQ°}5> 5o d.vl...wo U)Lim.c J.’> 6‘).' ...\)‘ysa 9 0)‘0 ).».v ‘)
o) Gl @z L0818 solatwl 550 calise
P S glecdin S oy, e Al ((gudod
Jol> cany bame (s)lub g (Sogll S slags jolis

- Ogds

[1] Zhu X, Yang J, Huang Q, Liu T. A review on
pollution treatment in cement industrial areas: from
prevention techniques to python-based monitoring
and controlling models. Processes. 2022 Dec
13;10(12):2682.

[2] Hatton PV, Hurrell-Gillingham K, Brook IM.
Biocompatibility of glass-ionomer bone cements.
Journal of dentistry. 2006 Sep 1;34(8):598-601.

[3] Smith DC. Medical and dental applications of
cements. Journal of biomedical materials research.
1971 Mar;5(2):189-205.

[4] Dorozhkin SV. Calcium orthophosphate cements for
biomedical application. Journal of Materials Science.
2008 May;43(9):3028-57.

[5] Mugita SG, Indrasari W, Suhendar H, Marpaung MA.
KARAKTERISASI DAN PENGUJIAN SENSOR
MQ-7 DAN MQ-136 UNTUK PENGEMBANGAN
SISTEM MONITORING KONSENTRASI GAS
KARBON MONOKSIDA (CO) DAN SULFUR
DIOKSIDA (SO2). InPROSIDING SEMINAR

solazwl Flyback ZVS Jow 5l Leod odg lp
WS oo J5ES g o YLl lajldy oS 05l o
79> Wy a1y qmebline (65,1 S 5ile 00l 5
b 5y odgs slp CRT Sl il 5l g 00,8 o YL
53l yshundl i 50 (6 JLail b 0y 00 00 SdgslS Y'Y
Eo b 29,5 5y ey oo SIgglS PV @y (25,5 5L
Sl 0y b ke Gl g ead JHUS e 435
555 Sl SopSl el b wlead canle
oli8l g slals als cel ZVS s5g0ee5 5l eolatul

5 solpiin ol e VY S VY] ses e oaosl
Aas o ol |y Bl 6yl 5 Lewdly sl VY Ss

= |

Lowsdly adss g olool VY Sl

S5 A

Slp o9 pren o 2Lk g oeyn 4 pol dlie
srSoe b e slaals )5 0 (Sogll als
5 oeble @Sl eldl Copnl adiin gl sl
S5 5 oS5 s al 5 il Lawdl
9 b s I9p CodS Bl oals a5 4y )0
b 8l les a5 slaan T iie Ol

Foylols [V 0,90 NPV Sl | Cann ) bauxo g Caodlw ¢ Sl 50 gy



S99 g ol5 gololas

oy

[11] Boakye K, Fenton K, Simske S. Machine Learning
Algorithm to Predict CO2 Using a Cement
Manufacturing  Historic  Production  Variables
Dataset: A Case Study at Union Bridge Plant,
Heidelberg Materials, Maryland. Journal of
Manufacturing and Materials Processing. 2023 Nov
8;7(6):199.

[12] Mishra RK, Reddy GS, Pathak H. The understanding

of deep learning: A comprehensive review.

Mathematical Problems in Engineering.

2021;2021(1):5548884.

[13] Kourti I, Deegan D, Boccaccini AR, Cheeseman CR.

Use of DC plasma treated air pollution control

(APC) residue glass as pozzolanic additive in

portland cement. Waste and Biomass Valorization.

2013 Dec;4:719-28.

¥ 0los ¥ 0,95 INEo¥ Jlo | ot ) bano 3 Condlaw e oyl 3 b o

NASIONAL FISIKA (E-JOURNAL) 2024 Jan 31
(Vol. 12).

[6] Saptiani P, Aziz MH, Iriyanti M, Aminudin A. The
electrical properties characterization of MG-811 gas
sensor toward the temperature alteration of soil
testing chamber. InJournal of Physics: Conference
Series 2019 Nov 1 (Vol. 1280, No. 2, p. 022058).
IOP Publishing.

[7] Yassine A, Singh S, Hossain MS, Muhammad G. loT
big data analytics for smart homes with fog and
cloud computing. Future Generation Computer
Systems. 2019 Feb 1;91:563-73.

[8] Alpaydin E. Introduction to machine learning. MIT
press; 2020 Mar 24.

[9] Schmidhuber J. Deep learning in neural networks: An
overview. Neural networks. 2015 Jan 1;61:85-117.

[10] Yang H. Data preprocessing. Pennsylvania State
Univ. Citeseer. 2018.



s
ey
S
A

2 R 'R
LA

2 Y LA
(% ety oyt

5
ot 3 i 3 Y ! 3 g i il ald

Journal of Research in safety, health and environment/ 2024/ VVol.2/ No.4/ 43-54

Journal of Research in safety, health and environment

Design and Implementation of a Factory Pollutant Monitoring System using

Plasma by Self-Encoding Neural Network

Mohammad Khodadadi Nezhad **, Saba Joudaki 2

! Master of Science, Department of Computer Engineering, Khorramabad Branch, Islamic Azad University,

Khorramabad, Iran.

2 Assistant Professor, Department of Computer Engineering, Khorramabad Branch, Islamic Azad University,

Khorramabad, Iran.

ARTICLE INFO

ABSTRACT

Acrticle history:

Acrticle Type: Research paper
Received: 10 September 2024
Revise: 03 December 2024
Accepted: 28 December 2024
Published: 18 March 2025
*Correspondence:
Saba.joudaki@iau.ac.ir

Keywords:

Internet of Things,
Machine Learning,
Self-Encoding Network,
Plasma,

Industrial Pollutants

A factory pollutant monitoring system using the Internet of Things (loT),
machine learning, and plasma technology has been designed and implemented.
The goal is to effectively reduce pollution and absorb hazardous particles. So,
an ESP32 electronic board has been used along with temperature and humidity
(DHT22), carbon dioxide (MG812-C0O2), and sulfur dioxide (MQ136-S0O2)
sensors to collect data and transmit it to the server via the IoT. The data is
stored in Google Sheets and prepared for modeling after preprocessing. Then,
an Autoencoder network has been used, due to its high ability to reduce
dimensions and eliminate noise, reconstructs the data with minimal error. The
Autoencoder extracts key features of the data to optimize the plasma level and
pollution reduction. The results show that this system performs better in
reducing pollution and energy consumption than traditional methods such as
electro-filters. Also, high efficiency and cost reduction are advantages of this
approach.
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