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Table 1  Quantitative model between quality and production parameters and the evaluation parameters

S 2 S B B Py T oA
Quality Production . Confidence Confidence . N Bias (% ) : mean,
parameter parameter Model coefficient interval level bq??{ﬁ;ﬁ?or standard (SD),
maximum
%, -0. 1232 +0. 0541 8.8x107¢
%y -0.2136 +0.0508 5.1x107¢ 2.84
¥ %3 -0.3926 £0.0532 2.9x107™ 0.735 0.17
%y 0 +0.0587 0.25 9.08
x5 0 +0. 0640 +0.07
%, -0.2940 +0.0278 7.5x107%
% -0.2341 +0. 0247 2.1x107% 4.50
¥, 23 —0.4970 +0.0259 2.8x107 0.700 0.027
%y —0.1320 +0.0285 4.2x107° 17.05
X5 £0. 0650 +0.0311 3.7x1072
Xy +0. 0758 +0. 0301 1.2x1072
%y —0.0643 +0. 0267 1.6x1072 3.34
¥3 x3 -0.4730 +0. 0280 1.3x107¢ 0.758 0.24
%y 0 +0. 0309 0.39 15.29
x5 0.2198 +0.0337 1.1x107"°
%, —0. 1461 +0. 0293 7.2x1077
%y -0.2030 +0. 0260 1.5x107™ 2.84
¥4 3 —0.4017 +0.0272 1.0x10™ 0.738 0.22
%y 0 +0.0301 0.57 10.02
X +0.0783 +0.0328 1.7x1072

# RMSE =Root mean squared error.



1426 o B Ak 2 Ea8 B

T EAFEERT 0,05 MHGE L AR SEL, i R rp A g i . 5380, th T s S s
PREJZEIE THREARAL B], RERL A RO AR Sy & (SE BRI 7E 107 905, e R b BEA 51
RMSE /AR L6 SR 22 | RV AR PR 8O & TR 22 7 R B (B, SO0 )N, S n BN i o i
MR, RIS IR T 4 A 2 O 22 AR R 25 . AT AR SF IR 253 <5% L 45 A
PR O 22 0 T LARE— 2D U B, DR S0 235 2R 1) g 22 R TE T 32 RS B 2 I DR, BT A
(AT HAT B A B R P . fe KR 22 A B ALK B 17 %, U8B s A7 75 S T 15 2 5 K 1 T 45
R NS SE PR A B R, B2 RAT T R 332 BT L

4 &R

T A PR AR A SRR AN S R 3 B 22 S R B i Rk sl S B AR L AR ST BRI
b Az 7= R B AR L, R P (e HEL IS g R A T A B, S TR 041 L RS R A TE LR ]
EASRER A IR, SCEL T I ]_E AN RE—— XA R AR R A AR e ) AR A ST SR N I R
6 A9 ity DR TR AR W0 BRES AR A SO LB PR RESR AR A5 B0 , W98 1 Tl Ay i A 2 oA, AT T
s AZ S ST , GRS T 7 i B R bR S W B bR AU R R 22 R) B AR ARSI AT
AR BAT B A U RE ) o BB ATl 0 & e AN 3 AT BE 0 A B e, A S B 2 772 IR 55 1 KB a0 Hr s
REBAARTE, K SEE R AT MRS (A 5 ik A R X, Frdsr ik N AR B SRR I 2
SR AR B T — Bl I AT A T58E O T A B, AR Tl A 7 B A4 K o B 5 i BORE B
A —ENSHHE,

References

1 Graham-Rowe D, Goldston D, Doctorow C, Waldrop M, Lynch C, Frankel I, Reid R, Nelson S, Howe D, Rhee S Y.
Nature , 2008, 455(7209) : 8-9

2 Reichman O J, Matthew B, Mark P H. Science, 2011, 331(6018) : 703-705

3 LIU Yan, CAI Wen-Sheng, SHAO Xue-Guang. Science Bulletin, 2015, 60(8) : 694-703
X E, O, #ReE)T. AR, 2015, 60(8) @ 694-703

4 LIU Yan, CAI Wen-Sheng, SHAO Xue-Guang. Science Bulletin, 2015, 60(8) : 704-713

X &, gEocd, B8, AEiEdR, 2015, 60(8) ; 704-713

Tauler R, Parastar H. Angew. Chem. Int. Edit. , 2018, hitp://dx. doi. org/10. 1002/anie. 201801134

Dayal B S, MacGregor J F. J. Process Control, 1997, 7(3) : 169-179

Kettaneh N, Berglund A, Wold S. Comput. Statistics Data Anal. , 2005, 48 ; 69-85

Belthangady C, Royer L. A. Na. Methods, 2019, 16(12) :1615-1625

XuJ, Qin G, Luo F, Wang L, Zhao R, Li N, Yuan J, Fang X. J. Am. Chem. Soc. , 2019, 141(17) : 6976-6985

10 Zhang X, Lin T, Xu J, Luo X, Ying Y. Anal. Chim. Acta, 2019, 1058 . 48-57

11  Bandara D, Hirshfield L, Velipasalar S. J. Near Infrared Spectrosc. , 2019, 27(3) ; 206-219

12 Cooley ] W, Tukey J] W. Mathematics Comput. , 1965, 19 297-301

O o0 3 O W



%510 1 NIRRT ;B RS AR ] T AR 2 Tk Bt 1427

Non-continuous Industrial Data Analysis
Using Discrete Fourier Transform

SUN Xue-Hui' , ZHAO Bing’*, LUO Zhen® , SUN Pei-Jian',
PENG Bin', NIE Cong*', SHAO Xue-Guang **
'( Zhengzhou Tobacco Research Institute of China National Tobacco Corporation, Zhengzhou 450001, China)
*( China Tobacco Henan Industry Co. Lid. , Zhengzhou 450000, China)
*(Research Center for Analytical Sciences, College of Chemistry, Nankai University, Tianjin 300071, China)

Abstract Analysis of big data is hot topic for exploring the contained values, however, the development of
the analytical methods are still a challenging task due to the complexity in structure and variety. In this work,
a method for pre-processing and modeling of the non-continuous industrial data was developed and applied in
the analysis of a dataset for an industrial production during six years. Four quality parameters and five
production parameters were included and the data were collected in batches and sampled in different time and
frequency. Fourier transform was used to obtain the frequency composition of the parameters, and then
reconstructed data for each parameter were calculated by the inverse transform using the same time schedule.
Therefore, the data of all the parameters at the same time points could be obtained and the missing values in
the raw data could be filled, making the reconstructed data suitable for building the model between the quality
and production parameters. Furthermore, the smoothing effect could be observed in the reconstructed data.
Four models were built for the four quality parameters, all of which had a reliable prediction with the mean
bias less than 5% .
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