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Calculation of Optimal VOCs Emission Reduction Based on Improved SEIRS
Model in Cloud Environment

Abstract

Abstract: Volatile organic compounds (VOCs) emissions in different regions are correlated and
influenced. In order to minimize the impact of VOCs on the atmospheric environment and achieve
synergistic governance of VOCs regions, an optimal emission reduction model is established with the
maximum VOCs emission reduction as the primary goal. An improved SEIRS infectious disease dynamics
optimization algorithm considering environmental pollution(SEIRS-CE) is proposed and the model is
solved in cloud environment. Taking Xi'an city as an example, the SEIRS-CE algorithm is used in Ali cloud
server to calculate the emission reduction of VOCs associated with 13 meteorological monitoring
stations in Xi 'an city and compared with the traditional intelligent optimization algorithm. The results
show that the established VOCs optimal emission reduction model is scientific and feasible. Compared
with the contrast algorithm, the SEIRS-CE algorithm in cloud environment can solve the VOCs optimal
emission reduction problem with faster convergence speed, higher solution accuracy, lower probability of
falling into local trap, with high concurrency, high security, high sharing, and provide reference for the joint
prevention and control of VOCs among the government.
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&=Rand(0.1, 0.2), y=Rand(0.2, 0.4), 6=Rand(0.3,
0.5), 6,=Rand(0.3,0.5), u,=Rand(0.3,0.5).
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P, AT LLIE B SEIRS-CE 5k 14 R lesitE, HAE
AR I AT 2 SR 22] -
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E, Lv Ny no —AEOLT, @i E=0.01~0.001,
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BAR R HRRE R R
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AR BT B 2 R 55 2 AR N = IR A AL,
fii H Apache fiik 5% & #5 @ W 2% , fif H Python F/l
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FRIGHRWNER3 iR, BEIHEHEEWE 6
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Table 2 Time complexity calculation table of the SEIRS-CE

algorithm
HrfE I ) 32 4% RGO
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Table 3 Cloud environment requirement list
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Table 4 Parameter settings of the SEIRS-CE algorithm
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PRMRIRIVEREL iy g, 13
g2 - B A
P e NET ORI, HUEM/MER

FERA L, £=0.001

2.3.2 VOCs BARIRHAEI R
{i H SEIRS-CE %% 3K fif VOCs 5 fIt 8 HE 15
A, SRESIRWT.

VOCs V,=0.05, VOCs U=0.3, X(0) = [X,(0),
X,(0), -+, X,(0)]';

FOR i=1 TON

X (0)=max(F(X,(0))), X (1)=X(0);

FOR j=1TO 4

a=Rand(0, 1);
SUM=a+a,+a,+ta,, S(0) =a,/SUM, E(0) =a,/
SUM, I(0)=a,/SUM, R(0)=a,/SUM ;
SEIR(0)=GetSEIR(S(0), E(0), I(0), R(0));
SUB  TranferInformation(i,
operator N HE- %
FOR j=1 TO n
4 p=Rand(0, 1); /p N5 RIVRAERER F
Wi i) s Pt
IF p<E, THEN
P HEF operator it 5Hov, (1)
ELSE
v, (O=x, (t=1);
END IF
END FOR
END SUB

0/l

operator,

RGN
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FOR =1 TO G //JF4 SEIRS-CE 5%k AR
2222 N B TNEIE 1~ 1~ o~ By Bis
Lor &~ ps 05 0,
FOR i=1 TON
FIHRQOTHHE SO, E(f), 1), RMOVIK
SEIR(?)
IF SEIR(t-1)=S THEN
IF SEIR(t)=S THEN
Tranferinformation(i, S-S, t);
ELSE IF SEIRi(t)=E THEN
TranferInformation(i, S-E, 1) ;
ELSE
V(6=X(t=1), SEIR(t)=SEIR(t-1);
END IF
ELSE IF SEIR(t-1)=E THEN
IF SEIR(t)=E THEN
TranferInformation(i, E-E, t);
ELSE IF SEIR(f)= THEN
TranferInformation(i, E-I, t);
ELSE IF SEIR(t)=S THEN
TranferInformation(i, E-S, t);
ELSE
V(6)=X(t-1), SEIR(t)=SEIR(t-1);
END IF
ELSE IF SEIR(t—1)=I THEN
IF SEIR(t)=1 THEN
TranferInformation(i, I-1, t);
ELSE IF SEIR(f)=R THEN
TranferInformation(i, I-R, t);
ELSE IF SEIR(#)=S THEN
TranferInformation(i, I-S, ) ;
ELSE
V(6=X(t=1), SEIR(t)=SEIR(t-1);
END IF
ELSE IF SEIR(t~1)=R THEN
IF SEIR()=R THEN
TranferInformation(i, R-R, t);
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ELSE IF SEIR(t)=E THEN
TranferInformation(i, R-E, t);
ELSE IF SEIR(t)=S THEN
Tranferinformation(i, R-S, t);
ELSE
V(0=X(t-1), SEIR(t)=SEIR(t-1);
END IF
END IF
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Fig. 7 Geographical distribution map of meteorological monitoring points in Xi 'an city
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5 WA 1462A JR AR SR REUE
Table 5 Original air quality data of monitoring point 1462A

L PM, (ng/m’) PM,(ng/m’) SO,(ng/m’) NO,(ug/m’) O,(ng/m’) CO(mg/m")
u, ,(0) u,,(0) u,5(0) u, ,(0) u, (0) u, (0)
11.01 27.0 108.0 11.0 51.0 100.0 0.7
11.02 35.0 97.0 13.0 57.0 87.0 1.0
11.29 80.0 99.0 9.0 49.0 64.0 1.0
11.30 92.0 110.0 7.0 51.0 86.0 1.4

£o6  SMILAFIRINSH

Table 6 Parameters of 5 optimization algorithms
A% ZH
DE BT F=0.5, ZZXMHRE=03, FNFEHEDE =13, FIEFECEN=100
GA B R=0.01, FAFEETIEYE =13, FEEE N=100
PSO IR R E e =c,=0.5, R THE%n=13, K THN=100
R K BSITE =03, KA L =0.5, JBANEFEE R R 5=0.98, PHHERE=0.5, &K=t
TIRH=100, FEAFREFIEY R =13, FREFEE N=100
cs 584 H N=100, F4EF =13, SEHKIMEP=025, =1

AFSA

F7 202141 B &M S s aE s 2T H51E

Table 7 Average value of optimal emission reduction scheme at each monitoring point in January 2021 mg/m’
Wil xigwiy  SEIRS-CE DE GA PSO AFSA cs

1462A 1.166 4 1.078 4 0.8256 1.0790 1.064 0 1.023 7
1463A 1.059 4 1.0320 0.907 9 0.9410 1.013 8 1.0229
1464A 1.1939 0.5000 1.3507 0.566 9 1.0729 0.933 4
1465A 1.094 6 1.0819 0.862 1 0.941 1 1.213 8 1.023 9
1466A 1.1156 1.079 4 0.8523 0.988 3 1.1537 1.023 2
1467A 1.203 9 1.082 1 1.183 4 1.0121 1.0711 1.023 9
1468A 1.2495 1.0821 0.990 4 0.9324 1.144 7 1.0212
1469A 1.089 7 0.983 8 1.007 2 0.799 9 0.8029 0.924 6
1470A 1.1620 1.081 9 1.0309 0.828 3 1.1524 1.023 8
1471A 1.083 8 1.081 1 0.823 8 1.009 4 0.9029 1.023 3
1472A 1.0379 1.0379 1.0523 0.769 8 0.514 4 0.979 8
1473A 1.078 1 1.081 8 1.062 3 0.8639 0.973 8 1.023 6
1474A 0.920 1 1.078 5 0.8728 1.094 9 1.149 4 1.018 7
P2 3.2854x107 4.267 5%107 3.897 2x107 5.608 5x107 6.589 2x10™ 3.488 3x107

MFE T LAEH, SEIRS-CEHRIETHMARIN Kok BT R4 s P, H5SEhrs s &
Hobr ok B B0 T Homh s s, DU A 5k, UEBA T SEIRS-CE 8k e & i 45 A
1462A 4|, SEIRS-CE HiEfH 3|1 VOCs A7 . LA I A2 1462A Jy i, il id SEIRS-CE 5
Zhfl, DE. AFSAFIPSO Hikikz, CSHE VLA MM &G 440 SR ik & 5 SeBRHE
Bk, GABEEERZ, Frxf AN admrrfad  ExX B 9 FrR. 6 B E By e i skt 2k an
FKotr. MEI8E I, SEIRS-CEHEMITHS: K 10K,
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