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Abstract
Introduction: The limitation of fresh water resources in the world, especially in arid and semi-arid
regions such as Iran, has inevitably led to the reuse of urban wastewater. One of the most important
indicators of sewage pollution and comparison with different standards for reuse or discharge to the water
resources is TSS. The present study was conducted in 2016 with the aim of estimation of effluent TSS of
Ahvaz wastewater treatment plant using inelegant models.
Material and methods: Regard to costly and time-consuming measurement tests of TSS, the capability
of multivariate linear regression model, Artificial Neural Network (ANN), and Adaptive Neuro-Fuzzy
Inference System (ANFIS) was studied to estimate (TSS) in wastewater treatment plant output by
MATLAB and SPSS 21 software. Accordingly, various compounds of sewage quality parameters were
evaluated during the 8-year statistical period (2008-2015) as input of models in two daily and monthly
modes.
Results: The results of the regression model indicated that the maximum R? for training and verification
were 0.75 and 0.67 in daily and 0.68 and 0.66 in monthly period, respectively. The root mean square error
(RMSE) in this test was 0.033 and 0.025 in the daily period and 0.053 and 0.053 in the monthly period.
The maximum R? in ANN for training and verification were 0.87 and 0.79 in daily and 0.87 and 0.85 in
monthly period, respectively. The RMSE in this test was 0.030 and 0.023 in the daily period and 0.034
and 0.031 in the monthly period. Meanwhile, the maximum R? in ANFIS for training and verification
were 0.91 and 0.83 in daily and 0.89 and 0.87 for monthly period, respectively. The RMSE in this test
was 0.026 and 0.025 in the daily period and 0.031 and 0.028 in the monthly period.
Conclusion: The results confirmed the application of three models is appropriate, but the ANFIS was
considered as a more appropriate model.
Keywords: Wastewater, Total Suspended Solid, Regression, ANN, ANFIS
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Table3- Multivariate linear regression results for different daily TSS architectures

Verification RMSE | Training RMSE | Verification R? | Training R?
[+ Y£O [+ ¥0) Nias At Structure 1
Lo YSY o VES Nians NN Structure 2
.- YOS YA N2y <IVYA Structure 3
o[- YO¥f /o YYY VAl /Yoy Structure 4
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Table4- Multivariate linear regression equations for daily and monthly TSS

Equation Structure | Index | Row

0.807 Tury, + 0.362 TSS;, + 0.05 One |"TSSp| 1
0.788 Tury, + 0.376 TSS, — 0.071 SVI + 0.027 Two | TSSp | 2
0.802 Tury, + 0.43 TSS;, — 0.063 SVI — 0.052 Tur; + 0.034™ Three | TSSp | 3
0.809 Tury, + 0.423 TSS;, — 0.059 SVI — 0.058 Tur; + 0.055 EC, + 0.05 | Four | TSSp | 4
0.743 CODy, + 0.503 TSS,, + 0.072 One | TSSy | 5
0.642 COD}, + 0.564 TSS;, — 0.319 SVI — 0.039 Two | TSSy | 6
0.383 COD}, + 0.527 TSS, — 0.325 SVI + 0.339 Tur; — 0.027 Three | TSSy | 7
0.379 CODy, + 0.691 TSS;, — 0.284 SVI + 0.4 Tur; — 0.161 Tur, +0.003 | Four | TSSy | 8

(input) i —**** (settling basin) (primal ) P -*** (Month) M-**  (Day) D-*
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Table5- Artificial Neural Network model results for different daily period architectures

Verification RMSE | Training RMSE | Verification R? | Training R?
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Table 6- The results of the model of adaptive neural fuzzy inference system for different daily
period architectures

Verification RMSE | Training RMSE | Verification R? | Training R?
o[- YOy o[ ¥\Y IV IA+ Structure 1
<[eYEY </+Ya) < IVY < IN¥ Structure 2
<[-YO4 <[eYYY <IAY <IAA Structure 3
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Figure 2- Comparison of ANN values with observation values of daily output TSS at verification stage
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Figure 3- Comparison of the values of ANFIS system with observation values of daily output TSS
(verification)
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Table 7- Multivariate linear regression results for different monthly TSS architectures

Verification RMSE | Training RMSE | Verification R? | Training R?
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Table 8- Artificial Neural Network Model Results for Different Monthly Architectures

Verification RMSE | Training RMSE | Verification R? | Training R?
NI <[ ONY <IVA <IN~ Structure 1
e PAA NBLY -IYA -IA Structure 2
JYSY SJeYAN -IA - IAY Structure 3
A e YEN <IN -IAY Structure 4
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Figure 4- Comparison of linear regression values with observation values of monthly output TSS
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Figure 5- Comparison of ANN values with observation values of monthly output TSS (verification)
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Table 9- The results of the model of comparative neural fuzzy inference system for different
monthly architectures
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<[ YOf <[ YAD IA+ <IN Structure 1
[ XYY <[+ YOA <IAN -IN¥ Structure 2
R [YYE -IN¥ -IN? Structure 3

<[+YYA AR <IAY <IAQ Structure 4




il Slgnl OO ail-ahal 29y TSS (peess

Y7y

50 60
+ . =
g 40 p &b 40
g 30 * =
= L7 3 20
; 2 20 - —
A 0
Z 10 il
o

0 5101520253035404550
(mg/1) Observentional TSS

234567 8 9101112131415161718192021222324

Time (Month)

Observentional @~  =s+e=- Neural Network

(emiwcono) ailale 0,95 29,5 TSS Slanlive yolie L ANFIS sy 5| ol jyolio duglio -5 JS5

Figure 6- Comparison of ANFIS values with observation values of monthly output TSS
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