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Abstract
With the development of science and technology and the progress of the times, energy consump-
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tion has intensified, people’s awareness of environmental protection has gradually weakened, and
urban pollution has become increasingly serious. While the overall national strength is advancing
rapidly, many environmental problems have followed one after another. The most representative
one is the problem of urban smog. Smog is a substance that is harmful to human health. It will
harm the human respiratory tract and cause a variety of respiratory diseases. Therefore, the treat-
ment of smog and the prevention of smog are particularly important. This is a process with a long
way to go, and there is no effective way to completely solve the problem of smog pollution. There-
fore, this paper proposes a BP neural network and a long and short-term memory network based
on deep learning to predict haze weather conditions, and optimizes the model to make it more ef-
fective and accurate. Through the introduction of various data with time series characteristics,
such as atmospheric pollutants, influencing factors detected in different spatial geography, and me-
teorological factors, through the operation and integration of the LSTM model, a waveform chart is
formed to intuitively show the future period of time Haze weather conditions in China.
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Figure 1. Schematic diagram of neuron structure
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1.2. BP #0142 %%(BP Neural Network)
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Figure 2. Structure of BP neural network
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1.3. fEIRHEZM4E (Recurrent Neural Network, RNN)
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Figure 3. Typical structure diagram of recurrent neural network
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Figure 4. Unfolding diagram of cyclic neural network structure
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1.4. KHEEHBIZME4 (Long Short-Term Memory Network)
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Figure 5. LSTM neuron structure
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Figure 6. LSTM neuron memory cell structure
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Figure 7. LSTM neuron forget gate structure
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Figure 8. LSTM neuron input gate structure
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¢ =tanh(w,[a_;,x]+b,)
C, = f*c, +i *C
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Figure 9. LSTM neuron output gate structure
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1.5. EF AM RYRZ 4% (Neural Network Based on AM)

1.5.1. FEEHH

FER 1L (Attention Mechanism, AM) 805 AN i —Fuz AT pL], 12— 2 r =, did
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Figure 10. Neural network based on attention mechanism
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1.5.2. EF AM BIMILELEH

MBGSCRTEIERRZ R 48 N LSTM #1276 n] HCIZ B K R AR S, JF HAR R L BE R SR E
A5, WA Attention JZ 11 F & 98 H 8 25 25 T &5 SR (0 52

1) SIATER ML NGB N S 2400, I BAEREMZ o %/ Dropout 24T
BB LR 2R S E R A IR E . Attntion AL ST ABUE R 5. %55 58 K LR K /R AT — A
TGRS TG — /MG 0 AT BAE R AE B B e R LA AT O b EE BT A O IOAL, B S 3R
39811 55 2 TOUIN S 1) 7 500 1) 1 B AR R A

2) ZKAEH Attention HLEIXS 2 MR THHT IR, MING R ERLEE—EMa i, f&disHER
SPHIE R T E LT, TR Attention JEHETH S, W& A,

2. E£F LSTM EZEMEE XS M

AF BRI T 2018 45 1 H 1 HZ 2018 47 12 H 31 H 205 R R 2 A0 2 Ui 2 He 504 1F 5
NEHE, 5 MATLAB 5 55: T LSTM #4828 11 25 58 RSP ASEAL, TR 317 2019 4F 1 H (1) PM2.5
WREEFEAT TR T2 o 9 T HERR TN H PM2.5 3R EE, DASETT 2018 - G5 A0, 5INHTSCHREI M) LSTM
B, My es, LA B OC R BT T .

2.1. #IEALTE (Data Processing)

HUHEF] 2018 4 1 H 1 H~2018 4 12 A 31 HiZH PM2.5. PM10. SO2. CO. NO2. 03_8h. AQI
WEEEAE NSRS, BRIkt 2555 2%, KI5 NIIZREEFINAEE[9]. 1T 80%MEUR/E NUIZREE, J5 20%
MIBHRAVE N IIREE FF 2019 45 1 A 1 H% 2019 4 1 A 31 HiZH PM2.5,PM10. SO2. CO. NO2. 03_8h.
AQI IR JEEAERTIIAE, HHEIAT 217 4% B B I &0l Z (AN A3 — A A B N B R A, 5] 11
SR B ) SR AR A R
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2.2. LSTM #Z& MR A% it (Design of LSTM Neural Network Model)

Al - A& | 59
A Cc D E F
1 391 89 17 1.7 59 53 82
2 a7 99 36 1.2 26 51 80
& 55 108 32 0.8 36 42 79
4 63 71 21 1 36 49 85
5 96 124 20 1 45 75 127
6 140 180 41 1.3 66 57 186
7 169 198 35 1.8 63 19 219
8 105 141 18 0.9 25 72 138
9 39 89 22 0.6 32 67 70
10 39 103 21 0.7 41 65 78
11 54 106 28 0.9 46 56 78
12 56 90 27 0.7 45 52 77
13 78 117 30 0.9 59 46 104
14 94 136 29 1.1 72 47 124
15 180 244 36 1.6 83 40 230
16 209 247 34 2 71 11 259
17 199 213 20 1.3 49 51 249
18 239 290 21 1.8 59 50 289
19 224 286 20 1.6 64 59 274
20 200 247 18 1.6 63 70 250
21 223 273 17 1.3 60 65 273
2.2) 192 260 13 1.3 44 38 242
23 53 84 22 0.7 34 52 73
24 o8 98 24 0.7 34 59 79
25 42 79 30 0.7 32 47 65
26 44 73 26 0.6 27 72 62
27 64 94 23 0.9 34 42 87
28 136 164 24 1.2 37 56 206
29 202 238 18 1.4 47 57 252
30 140 193 25 1.3 61 65 186
Sl 113 179 31 1.1 59 65 148
Figure 11. Part of the original data display
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Figure 12. Flow chart of LSTM model prediction

prepos

EIE TS K

\ LSTMI % 45 g Hi e

v

\ LSTMPFIIHLE VI %

HER T

SIA—ALAb B

1

T oA .\
C w )

12. LSTM R BTN R A2

DOI: 10.12677/csa.2021.117190

1861

RGXIRE =SS


https://doi.org/10.12677/csa.2021.117190

2.2.1. ByERY
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AIRERAEICA(0, 1), R 0 A1 1 SRR, N b —/NE0E s B0k n] DASEIX —ThRg,
%ﬁ? 0, W%t 1, anfR/hT- 0, Mgt 0. & WLIK JLRRISGE B 30 ReLU, Lsaky Relu, TanH A1 Sigmoid,
e E& A 13 Frox.
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Figure 13. Four common activation function images
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Figure 14. Sigmoid function image

14. Sigmoid & E{&
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R AN
sigmiod(x):lﬂfX
XA BRHOE AN R AR, B AE&IE T s, Ml EEr T 0; B A E&ix TIE s,
i ERIET 1, A=A XA BRI T T W .
2) Tanh &%
Tanh BRECZE x SHFEH N ANVE BUETE, y oot BRI A R 5 -1 B L Va BN, & n sk s g an
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Figure 15. Tanh function graph
15. Tanh && 2 & &

HEAN:
eX _ e*X
ta”h(x)“g?1;;7
5 sigmoid BRECAEE, tanh B8 FE NV EIE, JELE x BT TR LS EE IELH N, K
B SHEIE T2,

2.2.2. HLRH
PR BB SRR TG 552 PRE R Z20E, WIE EARR S, RASCERALH B bR, 02k BB ok
A — AR R T 5 J B 2 LA AR R A N, AR U, AR AR SRR BN R, I AN TR ) F
BONER, [ ZWERANGT, N T ARS8 SRR R Ry, 358 S Hu T gt e &, 46 /MR R
A EBEHBB TR IRERBE, AXA
Z:—l( Yi — yi )2

L(9.y)= -

Horpr §ORTMPAF LR, n RUIGEMFEANE, L(T,y) MBRRE. [FH, Bz
RINGREE R MR, B HRZE MR ZRah R HSE -

2.2.3. HiiLsE

TRPE 2 ) T BRI (R AN S R AT N 2, DAL 2SR A 28 9 2 11 B BT F 281 1 b AN ] 2>
f—F LE, ERERZ RN, w5 S S, MBI MR ZR B 1, 56
LTS RAFVERE . W LI AL 28 A BEALER T % (SGD). Momentum. Adagrad. Adadelta. RMSprop
A1 Adam.

SGD FAAEAR T LART S IT A oK, BB BB BE 2 SIS, X e — MO B I 5%, B
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HE R — AR BT SRR T T, XN ) AR Ok ok B R R AR

BEHLUER B T B4 5072:(SGD) AT LUK Hi AR s 3 B/ ME, 10 L FREEAR, RO —AMEAR, &R
B BRIz A, fET AR R B, AEAE SRR B/ ME, SGD R LABRE M e H d5 /R .

SR BEALG FE R BRvE A7 — 2k, S 2 o) 5652 SUMAR/INIE, DGRt fEmh 2wt an i
S ) RE R RS, IR R B2 4k, X AT RE SN A48 RAER, 308 BUR BB S fE
ELOS QEI & B TNER W N AT LB

Rk, AS VR S2ie B8 Adam SEAE R M L, B 454 7 Momentum A1 RMSprop (4L
s KR LA R B 2 1 — R AR AL S, NGRS AT AR Ko e AR AZE T, TR EIE R ST,
ARG IR 2] %, $Em e T, W WAE ST, N B A R R A B s I 25
224, FFIEERIERYEZE

G R IR Z BT A, ERTIAREAR, S5ehrfl H OB 2, EUIZad 2 g dn s
(I /D Bl IR IR TR K 22 7= A X LR, AR SCRT R R /092 /& Dropout, 3X AN 7775 & 1E N
H)—Fpo ENZRERE, GUOEREBSBENUER — &, R FHWETT, REHETIIZ,
TXAE AT LAGRE o B A LR

T, SHI A RRAE IR . KRG ZIGENGMERERES, BaRIE
& BARF R SHG  EINGREEE RO IE A T R R I A R FTIE LS, R E M I Zrid 2
H, O TR GR AR AR G, R EHR I K2, EIZRER A, SR v e,
AR AR B . ACEE E RTASGE 1 ) 70 = Fh— M By 2R B SR B i, LR A T D)
FEE 2 (B AT 2 IR e SR 40 108, XS0 TR b LA, %4 T Dropout J5i%.

3. SLIE9r#r(Experimental Analysis)
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