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Abstract: The change trend of multi-index of wheat reflects the deterioration state of storage quality, while the
predicted multi-index data will produce large errors due to its correlation and interaction. For this reason, an
improved Long Short-Term Memory and Generative Adversarial Network(LSTM-GAN) model is proposed. The
deterioration trend of different time series data of multi-index is predicted by Long Short-Term
Memory(LSTM) network, and the improved model may reduce comprehensive prediction error by using
Generative Adversarial Network(GAN) according to the correlation of multi-index. Finally, the prediction
results obtained by optimizing the objective function and model structure. The experimental analysis shows
that the training sequence length and structural parameters of the optimization model can effectively reduce
the error of the prediction result. The deterioration of wheat quality under certain conditions will increase the
prediction error of multi-index. Therefore, the influence of environmental changes during storage period on
multi-index data should be fully considered. The comprehensive error of the LSTM-GAN model is reduced by
9.745% compared with the LSTM prediction and lower than multiple comparison models, which can improve
the prediction of wheat quality indexes.
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2R SZIR IR ], LSTM M 45 (145 ¥ 2 Hul
DRGSR~ A R, RIEAR SCLSTM-GAN
BALK R AT IGP & DK E. BR&EEHm
FAp 2 C A B0 TR R 1 R K MR FE B e
IR . SR FH A R LS TM-G AN R 7R 25 7 2 %
(K& EMa M Eon10, BEZEBN2), kit
WA R I RN PP 104 R I — A0 80t 22 $5 b B s
BEAT NS5 ST (520, FELSTM-G AN R s
R BER A Adam 7T EERAL S ST R, IHEIZR 7
WK N2, 4, 6FISHS 2 A48 bR 1 TR 5% 22 24
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Feo, MYNLRE D PR BE N4, g iR
B ESRIE TE/NRE, MIISGE D FK
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AR R (mgKOH/100 g)  16.00  30.50  23.18  4.24

R T& M (s) 365.00 630.00 482.81  69.36

VIR (ml) 19.50  62.00  40.11  13.94

RHE(%) 0 97.00  71.29  28.96
HEHNIE (U /g) 1400.00 4100.00 3171.35 667.93
5% (us/(cm-g)) 25.50  60.50  39.11 8.75

* 2 BEREIGEOKEREWN

WK 2 4 6 8
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R T Ul 0.325 0.263 0.228 0.277
UUREAE 0.356 0.447 0.336 0.407
REFH 0.652 0.530 0.483 0.511
WEA NG 0.424 0.455 0.402 0.415
% 0.412 0.324 0.329 0.374
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)R T I RS S BCEPRMENS T BUAE, Rt
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IR 2 TR 45 5 . F AT SN, 3R 1/ NFE 1)
SRR ZE 7 582.042, 1.9745011.943, "EA1%H W
A 2 R
4.3 LSTM-GANSE M #EBIFUNIRZEXTEE

9 PUHSE AR SCABE RS AE T JHAth B Fomm A5 284 vy o
WP 2=, (AR A /N2 2 AR AR 5t 1R F
LSTM. Z e mABIARIM L SR ) AL ] A
(Support Vector Regression, SVR)!, N TH#iZ
W 2% (Artificial Neural Network, ANN) Jx i
MR (Grey Model, GM)MiX 5 Ff & F F A L 1)
THEAE RV AT, AL S B0 AT e T
13 A RIS B P 25 SR 3R 5 s« H SVRAR
AR AR ) A% ph 8 LSTM-GANR AR 35 2 %0
AL R P K N6 Bas E N2, BEME T
ANHHN10; LSTM, SVR, ANNAILSTM-GANIX
AFPREIRY SR AR R (R I 2R 5

50 1, LSTM-GANBLAF £ $5 hr B 15
THRMOGERZE2.158, B HLSTMAAERY [ 48 &%
7£2.391P#1K 70.233, HEREIRTT 179.745% . X2
P T A SRR DL 22 8 bk B0 B 2 S0 TN /N 22 i 5 1)
B aS, FFEEALSTMEKRRAK L 18 hr 75 4
HiRZE, MARKLSTME LR EE W &Z HArK
HEMA, ST B RFARKIREZE, H
I, ALSTM-GANSA & H TN Z 48 bR i
W23 o

X EEAS R R TR 1) 22 A 3 A Ab AR AR T &5 51 % B0

R 4 TEFNDEZIEBFTUMIRENLL

T Lil] 557

N iR A 0.275 0.295 0.315
Kot T AU 0.305 0.290 0.255
I 0.360 0.320 0.245
KRR 0.422 0.419 0.428
A 0.390 0.350 0.365
HE% 0.290 0.300 0.335

x5 FRIEEFAIRES L

LSTM-GAN LSTM ##[FJ)H SVR ANN GM

Jilsf gl 0.275 0.285  0.290 0.303 0.326 0.386
Ry B 0.305 0.329  0.577  0.405 0.402 0.511

VLREAE 0.410 0.482  0.563 0.366 0.459 0.498
KRR 0.488 0.553  0.611  0.467 0.466 0.559
A 0.340 0.378  0.604 0.469 0.460 0.452
5% 0.340 0.364  0.331 0.372 0.373 0.413
LRI 2.158 2391 2976 2.381 2.484 2.817

R FSR AR IO R 2 B T A RE bR, Wi 2
Bk 2 e A Ja B A LSTM, LSTM-GAN, 244 A
H, SVR, ANNMGM AR5 FahR, 500015
Z R T % 70.553, 0.488, 0.611, 0.467, 0.46641
0.559, XFMRZE N FEH 555 N13.760%,
22.602%, 20.531%, 8.505%, 18.756%F119.837%,
AL, A3RTE/NEE 5T 2 4R AR TN 256 45 2R ) AE 1
P, B R ZFF AN F AR AR 73 AT T 4 A7 2 B A
iprik=an

5 LHRIE

BEXE/INZE b S e A TN R R VG . Th R
P2 AR R P2 AR R SR B R ZE I ), AR
H 7 — A N S LS TM-C AN R ] T £
FRAR T 3B o SEEG AT R B & 4 B 2RI P&
FE R Ba & |2 45 W S 4030 A B T B AR 0 45 SR i) iR
7, /NEZIRRREEE TR HHE G B RE
ERE—EES, FIFEEREZ T I5E 6%
ZHARARER NG DK B ML 574k
S A N R AR AR AR R S
1, XoF Bl TROIAR R0 S BB R IR /N 22 b o 7E Ik 30 1)
AT IR AR,  FITE 2 Fr AR T S 7S 4 5 R i
IS H B PR B AR AN 22 PR AR B I I R s 48X
EE A3 B AS RIS Y B TR0 52 22, S I LSTM-GAN
B LS TM T 2 P A R R R 22 T B 179.745%,
HGAREMTLMERIE, SVR, ANNAGMT
BRY, AT R /N 2 AR AR T 45 SR AR
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