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Construction and Application of Machine Learning Algorithms in Chemical Wastewater Quality

Prediction Model
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[Abstract] Based on the effluent water quality data of a refining enterprise in Guangdong Province in 2023, a
COD prediction model adapted to high volatility refining wastewater was developed. Bootstrap and random
interpolation were used to fill in the gaps, and Hampel algorithm was used to remove outliers. BP—NN and
SVR models were constructed, and MPSO and GS were introduced to achieve parameter optimization. The
MPSO—-BP—NN model showed the best prediction performance. The R ° of the test set is 0.81, and the MAPE
is 2.58 percentage points, demonstrating outstanding generalization ability. This method can provide relevant
theoretical support for the regulation of sewage treatment systems.
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HEINE 5 WAL 1R 6 TWABBZE. Mz 1 WA, B
VRN Sigmoid, YIZREEEUN Levenberg-Marquardt, %3]
#0001, RAIEMR 1000 e, A MPSO Sidiflt b fh 28 k) 26 A
HEmE, R T 15, BEMERE 100 K, SVR A

L Z MRS, 1%k Gaussian A% R EOM @ IEER I S Fr )
M, c 5 g 8 @2°, D5 U, 2 XEEE, ki
e WAH 0.1, MPSO ATt ¢ 5 g fH.

x1 4 AR K s
H HS (mg/L) TN (mg/L) TOC (mg/L) BODs (mg/L) pH COD (mg/L)
4H3H 17.5 0. 005 7.8 16. 2 4.4 38
47 4H 5.7 0. 005 7.7 14.2 9.4 44
4H5H 11.7 0. 007 8.2 14. 4 3.7 19
4H6H 15 0. 005 7.8 14.3 26 33
4HTH 8.5 0. 003 7.7 9.8 3.6 33
4H8H 11.2 0. 005 7.8 17.6 20 29
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585 BP-NN. MPSO-BP-NN. GS-SVR. MPSO-SVR PYsHs#
FENZEEFMIRE R BT, WAEL R (k2 i) .
MPSO It Ao A5 75 A A5 704 7E 0 S AR 40L& R 0 2 4 T 2024
1 H SRR KEARIZ AR IER B, MPSO-BP-NN A1 7E 5 Y

YA REF @G B, ZL BN REIRERE AL, fRRAH
XHRZE 14.82%, “FHIRZE 2.71%. Wimdkshin 1 B 10 H
COD ZRFEA 1 H 25 H EFHME, MEARIFNE S L E &
JrIA—E, RS mRIRE S 5 A RE

K2 DUSBRAEN A b A T T RE LL R

A R r RMSE (mg/L) MAPE (%) MAE (mg/L) MBE (mg/L)

BP-NN 0. 65 0.81 2. 40 3.73 1. 59 -0.28
MPSO-BP-NN 0.81 0. 89 1.63 2. 58 1.10 -0.25

GS-SVR 0. 67 0. 82 2.07 3.19 1.29 0. 49
MPSO-SVR 0.78 0. 88 1.65 2. 60 1. 11 0.31
3.4 (&% k]

BT ARG TR 2023 4EHAOK R BIAGE, 254
WA KA R SR SR AR, SR T a R R L
MK R TIOIAR AL, S H0H M 43 BT i HS. TN, TOC.
BODsv pH &5 COD Z [AIAH RMEIE T 0. 2, FLGr 2 A% [] )5 g A
TIEME LIREUE BURHIEE B, BiRIgEMiEsE b, SRR P31
75 2K 75 s COD A i N, #4% BP-NN 5 SVR J Ffr gt
B, 5N MPSO 5 GS Ak FvE RS 4, SeiRsh REMW,
MPSO-BP-NN 45 BY7E TG | 15 22 12 il R 5 R 31 B8 7 J7 T ¥
T HoAh A 2, kA R° 25 0. 81, RMSE J9 1. 63 mg/L, MAPE
N 2.58%, 2024 4F 1 H I BEEI0IE B AR JEORH) oA
TN S TR M R A IR ER Re ) ARk, B&
RIFZ A TERE .
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