= B @) &

S < T I A

N
Py

EB D EHET
R R R A IR 7 IR

2022 A8 A 34

A Joint Publication of
Chinese Association of Automation

Volume 48 Number 3

ACTA AUTOMATICA SINICA

Institute of Automation, Chinese Academy of Sciences
Published by China Science Publishing & Media Ltd.

AR

H X QK2214007

g &
HRABE RIS A BB IR Lok - &R HAR 2 Kk alE ek FER (627)
jkﬁj\ﬁﬁﬁ%{w%ﬁ .................................................... AR g - g{‘*}__%— éﬁfi* ‘3}’5 ,ﬁ; %ﬁk&% (644)
SR TEREE NP T AR SR T BRIFIELEIR oo M R ek HKiEE MHE (664)
BRIREEBISHERBEIFMELRR oo Mo FEFs Kk om X & FEF (689)
wxEHRE
— o [F5 2 R TR SR B B2 A TR SR g oo KIeIE REW EefE k& FAIL (712)
HT R4 H TS5 2 S R G BRIIHUERETIIM - v b E B (724)
T B M R B A BURIEIRELE - vveererrerrreeeemmiiee e I A& FAL HAK (735)
T BRI I ] 7 5 TR AR f XV T T AN B P FEAERIFT v vvvvrrrrreeeeeeeseeena e s e

........................................................................... ?iifﬁi '}"]‘fiﬁi X'] = ﬁ 7%7 %é}:&ﬂ,] (747)
ZAE BB E RS AT EISIEPIARFEARZS LI oo T % F B FxE RRE (762)
FENVTEUHE AR IR Y SR . . s <o s e s+ it s i & s i i i ' i ke e S S AR Ak (774)
— G R o3 1 0 28 B4 Jr (s BRI v Ko B R O FmAEe AXC LAFE (787)
G O R P HE A 14 e R 28 37t SR T I v Api RAKL A & (797)
BTSSR VMD FIREA R VR Z R RIS oo NG R K T OE AT OAR B4 (808)
HT T FEASH 7GR AR AR BRI T I oo Atk ERE & & K (820
Uit ) B FE 8 (IR E BT E] --ovvveeeeree e I £ RBE kAL 1FL (834)
FLA 0 A LSRR R R S R SRR TR oo B oM ORIE ETH (843)
—FRHIBIEE GAN Bl R SCFAHB R Ik oo REHE AETF RER REME EZLE 2 = (853)
B FRERET A B E SRR oo SkE R4 (865)
TR S BB TR e eeeeeeremrmmmrm s MER 3 B EEE F 8 (877)
OTH TR ik RS HORDRE B2 fabn S H T 5080140 A & mome] - FoAE WA K A MAFE PR (887)
SREUTAERSRNELMERE T2 B CBRIR - F8/F Z#HE2 RER ISR # /8 (89%)
BAXHIR R LT MUFE G B RGR G AR oo Behk ) RFH 4 (909)
E?RCNN-LSTM E"JH@%‘%@TR%UE% ...................................................... iﬁF‘Kzﬁ ?ig& _t'lz%g- (917)
H X
AL R B R R AU BB SR BT oo EA EWE RRT KR % IHM (926



= B @) &

S < T I A

N
Py

EB D EHET
R R R A IR 7 IR

2022 A8 A 34

A Joint Publication of
Chinese Association of Automation

Volume 48 Number 3

ACTA AUTOMATICA SINICA

Institute of Automation, Chinese Academy of Sciences
Published by China Science Publishing & Media Ltd.

AR

H X QK2214007

g &
HRABE RIS A BB IR Lok - &R HAR 2 Kk alE ek FER (627)
jkﬁj\ﬁﬁﬁ%{w%ﬁ .................................................... AR g - g{‘*}__%— éﬁfi* ‘3}’5 ,ﬁ; %ﬁk&% (644)
SR TEREE NP T AR SR T BRIFIELEIR oo M R ek HKiEE MHE (664)
BRIREEBISHERBEIFMELRR oo Mo FEFs Kk om X & FEF (689)
wxEHRE
— o [F5 2 R TR SR B B2 A TR SR g oo KIeIE REW EefE k& FAIL (712)
HT R4 H TS5 2 S R G BRIIHUERETIIM - v b E B (724)
T B M R B A BURIEIRELE - vveererrerrreeeemmiiee e I A& FAL HAK (735)
T BRI I ] 7 5 TR AR f XV T T AN B P FEAERIFT v vvvvrrrrreeeeeeeseeena e s e

........................................................................... ?iifﬁi '}"]‘fiﬁi X'] = ﬁ 7%7 %é}:&ﬂ,] (747)
ZAE BB E RS AT EISIEPIARFEARZS LI oo T % F B FxE RRE (762)
FENVTEUHE AR IR Y SR . . s <o s e s+ it s i & s i i i ' i ke e S S AR Ak (774)
— G R o3 1 0 28 B4 Jr (s BRI v Ko B R O FmAEe AXC LAFE (787)
G O R P HE A 14 e R 28 37t SR T I v Api RAKL A & (797)
BTSSR VMD FIREA R VR Z R RIS oo NG R K T OE AT OAR B4 (808)
HT T FEASH 7GR AR AR BRI T I oo Atk ERE & & K (820
Uit ) B FE 8 (IR E BT E] --ovvveeeeree e I £ RBE kAL 1FL (834)
FLA 0 A LSRR R R S R SRR TR oo B oM ORIE ETH (843)
—FRHIBIEE GAN Bl R SCFAHB R Ik oo REHE AETF RER REME EZLE 2 = (853)
B FRERET A B E SRR oo SkE R4 (865)
TR S BB TR e eeeeeeremrmmmrm s MER 3 B EEE F 8 (877)
OTH TR ik RS HORDRE B2 fabn S H T 5080140 A & mome] - FoAE WA K A MAFE PR (887)
SREUTAERSRNELMERE T2 B CBRIR - F8/F Z#HE2 RER ISR # /8 (89%)
BAXHIR R LT MUFE G B RGR G AR oo Behk ) RFH 4 (909)
E?RCNN-LSTM E"JH@%‘%@TR%UE% ...................................................... iﬁF‘Kzﬁ ?ig& _t'lz%g- (917)
H X
AL R B R R AU BB SR BT oo EA EWE RRT KR % IHM (926



ACTA AUTOMATICA SINICA
Volume 48 Number 3 2022
CONTENTS

Reviews

Knowledge-based and Data-driven Integrating Methodologies for Collective Intelligence Decision Making: A Survey -++-++------+
----------------------------------------------- PU Zhi-Qiang, YI Jian-Qiang, LIU Zhen, QIU Teng-Hai, SUN Jin-Lin, LI Fei-Mo (627)

A Survey on the Non'intmsive Load Monitoring ...................................................................................................
.................................................. DENG Xiao-Ping, ZHANG Gui-Qing, WEI Qing-Lai, PENG Wei, LI Cheng-Dong (644)

Utterance-level Feature Extraction in Text-independent Speaker Recognition: A Revigw = +«r«scvereerererrmeremerreriereienenee
............................................................................... CHEN Chen, HAN Ji-Qing, CHEN De-Yun, HE Yong-Jun (664)

A Review on No-reference Quality Assessment for Blurred Image - CHEN Jian, LI Shi-Yun, LIN Li, WANG Meng, LI Zuo-Yong (689)

Papers and Reports

A Model Reference Terminal Sliding Mode Control Method With Fixed-time COnvergence «««-++««+xx-rorerresermmenrren.n.
------------------------------------------ ZHANG Xiao-Jun, YUAN Xia-Ming, WANG Xiang-Yang, ZHU Ji-Hong, LI Chun-Wen (712)

Virtual Machine Performance Prediction Using Broad Learning System Based on Compression Factor:««---«+«:+sstererrerereeeeeens
.............................................................................................................. ZOU Wei-Dong, XIA Yuan-Qing (724)

Salient Feature Extraction Mechanism for Image Captioning ««----++«soreeeeeee WANG Xin, SONG Yong-Hong, ZHANG Yuan-Lin (735)

Uncertainty Characterization of Power Grid Net Load of Dirichlet Process Mixture Model Based on Relevant Data -+« +2eereeeee
................................................................ LI Yuan-Zheng, SUN Tian-Le, LIU Yun, ZHAO Yong, ZENG Zhi-Gang (747)

Flow State Monitoring of Gas-liquid Two-phase Flow Using Multiple Dynamic Kernel Principle Component Analysis =+«
.................................................................................... DONG Feng, LI Zhao, LI Ling-Han, ZHANG Shu-Mei (762)

Knowledge—based Stacked Denoising AULOENCOAEE +# +vrrrerererrrer et LIU Guo-Liang, YU Jian-Bo (774)
An Improved Video Segmentation Network and Its Global Information Optimization Method «-++«----+eerererrenerereinecrereeneens.
................................................................... ZHANG Lin, LU Yao, LU Li-Hua , ZHOU Tian-Fei, SHI Qing-Xuan (787)
Text Detection in Natural Scene Images Based on Enhanced Receptive Field and Fully Convolution Network «++-«-----oeeeeeeeeeee
..................................................................................................... LI Xiao-Yu, SONG Yong-Hong, YU Tao (797)
Rolling Bearing Fault Diagnosis Based on Parameter Optimization VMD and Sample Entropy «---++voorrremerermemmmmneeeeene
............................................................................. LIU Jian-Chang, QUAN He, YU Xia, HE Kan, LI Zhen-Hua (808)
A Contour Detection Method Based on Hierarchical Structure Response Model in Primary Visual Pathway -+« ccvoereeeeeseeeeene
...................................................................................... CHEN Shu-Nan, FAN Ying-Le, FANG Tao, WU Wei (820)
Feedback Learning Gaussian Appearance Network for Video Object Segmentation =+ «x«reermeererrsesssniinn
....................................................................... WANG Long, SONG Hui-Hui, ZHANG Kai-Hua, LIU Qing-Shan (834)
Cascaded Linear Active Disturbance Rejection Control for Uncertain Systems With Input Constraint and Output Noise ««--+++=++*
................................................................................................... GAO Yang, WU Wen-Hai, WANG Zi-Jian (843)
A Method of Inpainting Ancient Yi Characters Based on Dual Discriminator Generative Adversarial Networks -+« +«--+xvoereeeeees
--------------------------- CHEN Shan-Xiong, ZHU Shi-Yu, XIONG Hai-Ling, ZHAO Fu-Jia, WANG Ding-Wang, LIU Yun (853)

Stereo Visual Odometry Based on Laplace Distribution «««««+rerwrerereeerrrerrrmsssmierie e, FAN Han-Qi, WU Jin-He (865)

Age Invariant Face Recognition Based on Deep Learning «--+++++eexvevveveee HE Xing-Chen, GUO Yong, LI Qi-Long, GAO Chang (877)
Tamura Coarseness for OTH Radar Image Evaluation and Its Application in Adaptive Optimization of Interference Suppression --
...................................................................... LUO Zhong-Tao, GUO Ren-Ming, GUO Jie, HE Zi-Shu, LU Kun (887)
Multi-objective Optimization Algorithm for Non-linear Manufacturing Process Based on Three-tier Virtual Workflow Model -----
....................................................... LUO Zhi-Yong, WANG Jing-Yuan, XIE Zhi-Qiang, SUN Guang-Lu, YANG Xu (896)
Bounded Bipartite Synchronization for Coupled Discrete Systems Under Antagonistic Interactions and Time-varying Topologies -
.......................................................................................................... ZHAI Shi—Dong, LIU Pei, GAO Hui (9()9)

Research on EEG Emotion Recognition Based on RCNN-LSTM ««v+crveeeereserernes LIU Chang-Yuan, LI Wen-Qiang, BI Xiao-Jun (917)

Brief Paper

Study on Dynamic Testing Method of Volatile Organic Compounds by Tin Dioxide Sensor ««««-----xsrereerreremmmrrrerninamreeen.
....................................................... MENG Fan-Li, JI Han-Yang, YUAN Zhen-Yu, ZHANG Hua, WANG Jia-Peng (926)

(AWGE . RiEE)



(zso?ghﬁ; i:& ) ACTA AUTOMATICA SINICA
ao

(BF] 1963 £ 4IF) (Monthly, Started in 1963)
Fa8%F HI3W 20243 A ' Vol48 No.3 March 2022
m = CHIMLER) REZRS Edited by The Editorial Board of
Hodtk: SRR REE 95 B Acta Automatica Sinica
BB 4575 : 100190 Add: 95 Zhongguancun East Road, Beijing 100190, China
H 34 010-82544653; 010-82544677 Tel: 010-82544653; 010-82544677
http://www.aas.net.cn http://www.aas.net.cn
E-mail: aas@ia.ac.cn E-mail: aas@ia.ac.cn
* % R Editor-in-Chief CHAI Tian-You
* 5 FEBIERE Administrated by  Chinese Academy of Sciences
k53 Ip * H B 3 & ¥ & Sponsored by Chinese Association of Automation, and
FTEHMERBESIETFRE Institute of Automation,
G o FE B R E R A ERAH Chinese Academy of Sciences
Hudtk: S FRE A 16 B Published by China Science Publishing & Media Ltd.
BB 4. 100717 Add: 16 Donghuangchenggen North Street,
H35: 010-64031792 ' Beijing 100717, China
B R B 4T LR RHMEEIRI A TR AR Printed by Beijing Kexin Printing Co., Ltd
B k7 FE R SRR NERAE Distributed by China Science Publishing & Media Ltd.
Btk EEARE BRI 16 5 Add: 16 Donghuangchenggen North Street,
HR B Safi%: 100717 . Beijing 100717, China
H3: 010-64031792 Tel: 010-64031792
E-mail: sales_journal@mail.sciencep.com E-mail: sales_journal@mail.sciencep.com
Hi KT FTEHEREBE G AT Oversea by China International Book Trading
k. JE3E 399 fEH8 Distributed Corporation
HREL 4R 7. 100044 Add: P.O. Box 399, Beijing 100044, China
Copyright © 2022 Acta Automatica Sinica. All rights reserved.
Epn4—Tf)S: CN 11-2109/TP B PR A A5 2-180 E4 TS BM414 FEH: 75.00 7T

EASMATFELT

@E'@
®

ISSN 0254-4156

IIII m il
9770254415226 ‘IIII“



