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Abstract

Continuous measurement of factory water quality is important. Current Received: 27 July 2023
methods of measuring water quality are not efficient enough. In this Accepted: 10 October 2023
research, a new method using the concepts of artificial intelligence and Page Number: 90-101

machine learning has been proposed to solve the mentioned challenges.
The proposed research method has been trained and validated using 472
samples of chemical data in MATLAB software. Each data sample has 6
input attributes (pH, conductivity, water hardness, total water-soluble
solids, free chlorine, and alkalinity) and one output attribute (target).
The parameters of disturbance matrix, precision, accuracy, and
readability have been used to evaluate the efficiency of water quality
measurement. The highest accuracy is related to the random forest
method. The decision tree, simple Bayes, and vector machine methods are
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the same. The most refreshing rate is related to the decision tree method. Key_Words'

The artificial intelligence method of the proposed decision tree with an Quallty_,

accuracy equal to 70%, accuracy equal to 98%, and recall equal to 96% Industrial Water,
compared to logistic regression methods, Naive Bayesian method, Chemical Plant,
support vector machine, and random forest, shows more efficiency and Avrtificial Intelligence

less error.
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Table 1. The confusion matrix used to evaluate the research artificial intelligence method [19].

Diagnostic quality of industrial water used in a chemical plant

Sufficient quality

The actual quality of the
industrial water used in the
chemical plant

Sufficient quality

Insufficient quality

False negative (FN)

Insufficient quality
True positive (TP) False positive (FP)

True negative (TN)
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Table 2. The criteria used to evaluate the effectiveness of the research artificial intelligence method [19].

Accuracy Accuracy = (TP + TN) / (TP + TN + FP + FN) @)
Precision Precision = (TP) / (TP + FP) )
Recall Recall = (TP) / (TP + FN) 3)
F1 F1 = (2 x Precision x Recall) / ( Precision + Recall) 4)
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Figure 1. Confusion matrix of measuring the quality of industrial water used in a chemical plant by the decision tree method.
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Table 3. The results of evaluating the effectiveness of measuring the quality of industrial water used in a chemical plant by the decision
tree method.

False

Accuracy | Precision

True False True
Methods . . "
Negative Negative Positive
Decisi
ecision 25 34 58
tree

Positive

1 70%

98% 96%  96.98%
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Figure 2. Confusion matrix of measuring the quality of industrial water used by the chemical plant by the logistic regression method.
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Table 4. The results of evaluating the effectiveness of measuring the quality of industrial water used in a chemical
plant by the logistic regression method.

False

. Precision
Positive

Accuracy

True False True
Negative Negative Positive
Logistic
o4 57 2 15
regression

44 61% 25% 56% 34.56
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Figure 3. Confusion matrix for measuring the quality of industrial water used in a chemical plant by the Naive Bayesian method.
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Table 4. The results of evaluating the effectiveness of measuring the quality of industrial water used in a chemical plant by the Naive
Bayesian method.

False

.. Recall
Positive

Accuracy Precision

True False True
Methods . . .
Negative Negative Positive
Naive
. 6 53 58
Bayesian

1 54%

98% 86% 91.6%
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Figure 4. Confusion matrix of measuring the quality of industrial water used in a chemical plant by support
vector machine(SVM) method.
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Table 6. The results of evaluating the effectiveness of measuring the quality of industrial water used in a
chemical plant by support vector machine(SVM) method.

True False True
Negative Negative Positive
support vector
ppOTty 7 52 58
machine

False

. Precision
Positive

Accuracy

1 55%

98% 88% 92.73%

Iranian Chemical Engineering Journal — Vol. 23 - No. 135 (2024)



SrSazs ¥
R )_J‘]l o~ l; UL.A.«..M.: )L))g u..wl.,o 9 ool o] ‘W"‘M) u})é
e Lol el LSy () wbg e SleS kGl (i
5 oo e 30 « 5o ol > (6l dabced B OIS e
i Jols s ana > gl covloads @y 25 F1 pliay coro
Weoy Ve b Jolos 280 b poenal &350 Saiian Ghso g,
Jolo | @l (o e 2l oo 59 5 09,5 S
el S )3 Loias hed g, gl adxgil (Cawlos S
L cvlatinilys g oad (i3S (hegl (soleriun Uby) Olyets
dlio 0)90 (Lolan (igo Slahy) lemd olerd AL
ool S 5 ooty o oaile ool 3o i) 3L
el S350 g, L ol 455 S Smae g
o ol caS o lhs palS Cmge oloiins

U sbg Ao o ¥

OERgim Al 9550 Lo ls, 2D (2l 4 (V) Jour o
YL 5 oo, VA il Bolas K by, <l .Calonds aisls
by 3l ol Glsile 5 coo polie Lal toul Lass, b |l
SUS 50 Coro 5 Cdd aF ol adly o il jiaS penal S0
S dn S5 g g S5 (g S ol s (S )8 e
P O Ol premal 350 (nlpl g woalss (A
aslgi sod e pl 0 ls ars dlads G cds jlaae ol ais Ll

J> sl oS oo e Gy 1) lallas (oles jlne cnl @lg50
(oo WNdd G yad Gl 3l g Core Jlre 90 cans dlads oyl
S pd Gl o0 a0 o Sl aS S e e
Oigy Awle JLsodn glsm 5 (60,5 Jlas Lol taslosy,
S O o Jlem 5 Jlae Lol Bas ol ool IS (59, 5
6500 e iloagy € L Lily a5 el lwosls (53,5 Coxa
5 obo sl Lo 3l b_...S).’ céls)o aS o 1o 092 F1 jLso pliay
S50 w0 oolo s (V) Jgaz 0 aS jeblen il Core
P9y e Olsed Wl oo 9 010 [ FL jlade o YL ol

A5 s dnlllas ol jo

A 95y dusllis 5y 90 SLAGEYH L (ibandd LA S (S s (Sats o Sl Ghaie (IS (alijyl Y Jgan

Table 7. Evaluating the effectiveness of measuring the quality of industrial water used in a chemical plant by the methods compared in
the research.

True False True
Methods ] . .
Negative Negative Positive
Decision o5 34 58
tree
logistic 57 2 15
regression
Naive 6 53 58
Bayesian
support
vector 7 52 58
machine
randorm 43 16 50
forest

Fal
a_ s_e Accuracy | Precision
Positive

1 70% 98% 96%  96.98%

44 61% 25% 56%  34.56%
1 54% 98% 86%  91.60%
1 55% 98% 88%  92.73%
9 79% 85% 83%  83.98%
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