EHSRE

Control and Decision

— i 2 i R B A AR R T AZ P 4 % R TV R B 7 A
R, R

FIHASC:
HORHE, X RN, — s 23 DI ] A P A AR N2 I 4 B FE Tl 9l 1y R[], 2 il 5 25, 2022, 37(1): 77-86.

TEZRIR]IE View online: https://doi.org/10.13195/j.kzyjc.2020.0901

BT BRSO HAB S EE

Articles you may be interested in

T B2 B 1T iR T ik LRk

A survey of action recognition methods based on graph convolutional network

P S5 2021, 36(7): 1537-1546  https://doi.org/10.13195/j kzyjc.2020.0514

BET s Ay > O A T 7 vk
Method of stock prices forecast based on proximal reinforcement learning

P 5P 2021, 36(4): 967-973  https://doi.org/10.13195/j. kzyjc.2019.1245

A ) Tl AN F5 8 P 194 5 A P A BT RS SR M R

Customized generative adversarial data imputation model for industrial soft sensing

Pl 5 HIK. 2021, 36(12): 2929-2936  hitps://doi.org/10.13195/j kzyjc.2020.0974
FET AP T2 100 265 A 405 T 281 T 3 e s 25 3 )

Metro short—term traffic flow prediction with ConvL.STM
5P, 2021, 36(11): 27602770  https://doi.org/10.13195/j.kzyjc.2020.0501

TR 7 2] 5| G Y AR P A ST N 1 P 205 2 350 A7 i F9 00
Load forecasting of buildings using LSTM based on transfer learning with variable source domain

P 5P, 2021, 36(10): 2328-2338  hitps://doi.org/10.13195/j.kzyjc.2020.0215


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0901
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0514
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1245
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0974
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0501
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0215

W37% W = % 5 xR Vol.37 No.1
20224 1 H Control and  Decision Jan. 2022

— BT == T E B E BT HRIC I 2% K EL Tl B & i

WAAR, AR AT
(WL R FHIRlE S TREZEE, B 310027)

O ORI RE SR T Tl 2 A X T wf DL 0 1 5 A e 1 ek e R, R o R 4 ) S5
AR T IR, IR IE SR 2N B R R, FEAR R BRI 7 58 2 A0 24N o7 278 & W) A BRI 1) 25 18] 5%
FHeNE I FR A By 1R, IX PRI A R (A2 AR AT A T R M R IR T, AL SO & A R BR T
X IR G 2 HA) 272 20 T A RN o B3 B ) F) 243 1) S R HEAT A AR . 0T sk, 82 H — g =2 i ) 0 P 2 AP J 30
1847 M 4% (graph convolution long short-term memory networks, GC-LSTM), £ F T Tl il &7 5. KA £ i#iE
I¥R) 245 &2 A e P A5 IO 285 1) 725 1) 9% SR A2 908 B8 77 -5 K A2 N 48 B I I3 5% R 2 2T Re T AR 4 &, X F2 HEAT I 25 Bl
[ 272 >3 DASE RO & 52 . BAARTT 5, e 25 H T 0 4 5T AR B kAT ST 27 20 0 T AR A N R, R %
JETE A )R SR 1CAZ P 4 S U Yot A [1) 5 20 e P I R A %o T I R 110 2 [ e e, g e o A ) 5 ) 56 2R 1
P 2546, S FH 5 SR T (1) P13 B8 BR8N [ B T P A () o 0 o P I 9 R AAE 5 T 75 ) 56 R AT b, 19 Bl 3 R 72
IR 2 RV PR RRAIE, AT ZE 00 5 A A v i L I R B 2 ) 22 20 S5 R 38 SR AR L T B BRETL PRy S B A 7= B R B
E 1R R D7 VR N 1 R T A R

KRR WP E; BB KEECIZ MY Bl
FE5HS: TPIS3 SCERARASRD: A

DOI: 10.13195/j.kzyjc.2020.0901

SRR TR, X, — iy 2 B [ ) B A AR R A 12 I 26 R T o & S H (3], 45 S kR, 2022,
37(1): 77-86.

A spatio-temporal synergistic graph convolution long short-term memory
network and its application for industrial soft sensors

CHANG Shu-chao, ZHAO Chun-huit

(College of Control Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Recently, the development of soft sensors has shown great superiority in the measurement of unmeasurable
quality variables in industrial process, which provides essential basis for the control and optimization of the process.
Generally, in process with multiple quality variables, the temporal dependencies among samples and the spatial
dependencies among quality variables can well reflect the inner property of a process. Therefore, the mining for
spatio-temporal property will be advantageous for the promotion of soft sensor performance, while conventional
methods are generally limited in learning temporal dependencies but neglect the usage for the spatial dependences
among quality variables. In this paper, we propose a spatio-temporal synergistic graph convolution long short-term
memory network (GC-LSTM) for the application of industrial soft sensor, which combines the spatial-mining ability of
graph convolutional networks and the temporal-mining ability of long-short term memory through multi-channel
network structure. The proposed model adopts spatio-temporal synergistic learning to exploit the inner property of the
process, and implements soft sensing. Specifically, each quality variable is learnt independently in each channel. As for
the temporal property of a process, long-short term memory networks in each channel can extract temporal features for
specific quality variable. As for the spatial property of a process, a graph is constructed to describe the spatial
dependencies among quality variables. Then, graph convolutional operation across channels can fuse the temporal
features of different quality variables in different channels based on the spatial information in the graph for the extraction
of spatio-temporal features. Thus, the proposed model implements spatio-temporal synergistic learning and fusion in the
modeling process. Experiments based on the real data set from coal mill at a coal-fired power plant validate the
effectiveness of the proposed model for performance improvement.
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