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It is high time that scientists apply scientific thinking to

determine how to better communicate their science. Science
progresses through expetimentation and evidence. I would

like to think that science communication can as well

----- M. McNutr

Improving Scientific Communication

1 w0 A 0O “0

Even the most brilliant scientific discovery, if not communicated widely and accurately,
is of little valoe. And with the explosion of sclence around the globe, the dissemination

of scientific information, once the purview of leamed societies and a handful of pub- °
lishers, is now a growth industry. This growth has attracted new models and new -
providers of services. In the process, the standards for scientific communication are

L0

slipping {see the special section on Communication in Science beginning on p. 361 The

science community must ['\[."0?'.‘ new ways 1o lmprove upon them,
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Clinical characteristics of 2019 novel coronavirus infection in China
W Guan, Z Ni, Y Hu, W Liang, C Ou, J He, L Liu... - MedRXxiv, 2020 - medrxiv.org

Abstract Background Since December 2019, acute respiratory disease (ARD) due to 2019

novel coronavirus (2019-nCoV) emerged in Wuhan city and rapidly spread throughout ...
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Article
International Journal of Engineering Science

lll. An instrument, for seeing the Sun, B i

2 z & K: [‘I Volume 143, October 2019, Pages 1-13
Moon, or stars, pass the meridian of any e
place. Useful for setting watches in all parts

of the world with the greatest exactness, to On modeling of carbon nanotubes reinforced
correct sun-dyals; to assist in the discovery materials and on influence of carbon nanotubes
of the longitudes of places, &c. spatial distribution on mechanical behavior of
R structural elements
Published:01 June 1704 https://doi.org/10.1098/rstl.1704.0015

43437 204 $77
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[PDF] The COVID-19 vaccine development landscape
1T Le, Z Andreadakis, A Kumar, RG Roman... - Nat Rev Drug ..., 2020 - researchgate.net

Profile of vaccine developers. Of the confirmed active vaccine candidates, 56 (72%) are
being developed by private/industry developers, with the remaining 22 (28%) of projects ...

wiRF YU SIA WEIRRE: 1074 1HEXNE AT 10 ThE 9

[HTML] Recent advances in deep learning
X Wang, Y Zhao, F Pourpanah - International Journal of Machine Learning ..., 20

With the recent advancement in digital technologies, the size of data sets has bec
large in which traditional data processing and machine learning techniques are nc

wRFE SR WEIRXRE: 62 HEBXNE B 3 MRE
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Robust and efficient quadrotor trajectory generation for fast autonomous flight
B Zhou, F Gao, L Wang, C Liu... - IEEE Robotics and ..., 2019 - ieeexplore.ieee.org

In this letter, we propose a robust and efficient quadrotor motion planning system for fast
flight in three-dimensional complex environments. We adopt a kinodynamic path searching ...

wRE YSIHE #WEIRRE: 129 HBXNE A 6 ThA

[HTML] Data driven model free adaptive iterative learning perimeter control for

large-scale urban road networks
Y Ren, Z Hou, |l Sirmatel, N Geroliminis - Transportation Research Part C ..., 2020 - Elsevier

Most perimeter control methods in literature are the model-based schemes designing the
controller based on the available accurate macroscopic fundamental diagram (MFD) ...
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A novel robust fuzzy integral sliding mode control for nonlinear semi-Markovian
jump T-S fuzzy systems

B Jiang, HR Karimi, Y Kao, C Gao - IEEE Transactions on Fuzzy ..., 2018 - dl.acm.org

This paper addresses the issue of robust fuzzy sliding mode control for continuous-time

nonlinear Takagi—Sugeno fuzzy systems with semi-Markovian switching. The focus is on ...

wiRE WS WSIRRE: 167 HXXE 8 2 MRE

Fault analysis and debugging of microservice systems: Industrial survey,
benchmark system, and empirical study
X Zhou, X Peng, T Xie, J Sun, C Ji... - IEEE Transactions on ..., 2018 - ieeexplore.ieee.org

... Our findings also suggest that there is a strong need for more intelligent trace analysis and
visualization, eg, by combining trace visualization and improved fault localization, and ...

wiREFE WSIE #EIRRE: 92 BXXE 8 9 MEE




Il — #&

> KB
O %468 80 E= Xk kR

[HTML] Drug treatments for covid-19: living systematic review and network meta-
analysis

RAC Siemieniuk, JJ Bartoszko, L Ge, D Zeraatkar... - Bmj, 2020 - bmj.com

Objective To compare the effects of treatments for coronavirus disease 2019 (covid-19).

Design Living systematic review and network meta-analysis. Data sources WHO covid-19 ...

wiRFE W SIA HWEIRRE: 530 HEXRNE A 21 MEE

Extended state observer-based data-driven iterative learning control for
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Key-Performance-Indicator-Related Process
Monitoring Based on Improved Kernel
Partial Least Squares

Yabin Sl, Youging Wang @, Senior Membev, IEEE, and Donghua Znou @, Felow, EEEE

Abarracr—Although the partial Bast squaes appeoach is
an ofective tault dotection method. some isswea of noo-
Arwar process monitoring related 10 koy performmance ine
dicators (KPa) still exint. To address the nocolmoar chae-
Actaristics in the indusirial processes, keenel partial am
squaros (KPLS) thod was proposad In tha [h
However, the KPLS maethod ilso faces wome ditficulties in
fouh onmcnon Nome of the existing KPLS methods can
o KPalited and
Kﬂum-hud parts, and these mathods usually ignoce the
fact that the residual subspace still contains some KP)
relatod mjormason. in this articke, a new improved KPLS
mathod, whlch considars the KPLrelated information in the

sduad sud his beon pr d for KPhralmted pro-
coss mondoring. First, the pwpowd method performs goer
eral singuiar value deccenposition (GSVD) on the cnkuubl-

Lased 00 the keenel matrix. Noxt, the kemel matrix  9e¢

can be sutadly divided ivto KPkrelated wnd KPhunrelatod
subspaces. Besidos, we presont the dntﬂ’ of two statistics
for process monitonng as well as a detalied algorithm per-
formance muny‘a- lo' keenol m-ﬂmd- Fmﬂy ] mlmnul
cane sl T
strato the officacy and marits of tho iImproved KPstaod
mathod,

x Tures—Faul dotectability analysis, tault dotootion,
lun-t panld least squares (KPLS), key pecformance indi-
cator (KPT), , prooess 9

| INTROOUCTION
TTH the sdvances in techmology. it is beoomg casier
e obtain massive amowsts of data. Considering that
Maruscret tecsved Soumy P9, 200R tevised Aord 22, 2018 Azy
1, 2005, end Oclober 7, 2010: dctepned Nowerrber 11, 2019, Da of
pubiicaton Febrawy 12, 2030; detw of cun "ot wwtain Neverrde '
2000, This work s supponed in
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Wang)
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oy Begng Untwarsty of Chserical Tushrology. Beging 100020, Ouna

the ot esually compnise informuencs 4o the fonn of multuple
vanables, mubuvanese medods me widely waod % capure the
relatons of varlables. Morcover, mullivie e statistical proces
momboring (MSPM) techmsgoe [1]-]7] & efSectove fir Banlt de

tection and diagnosis 1 modern mdustral peocesses. Common
MSPM messods ure priscipal component analysis (PCA) |8)
9], peartsal besast squuees (PLS) [10], [11). independent com

poscet analysis [12]. [£3) Theso methods caly use the offline
training date 0 establish o usoversal model and Ben use the

model 1w woniy absormal cperational condooas and g
peocvary warse. Recontly, Se autiees sod other coworken
prescoied o survey paper (0 sumnaree slamtes of pubdobed
papers und palests conceming MSPM methods over the past
ade [14]

Key perfocmance imdicatony (KPEs) in sndustrial prvceaes,
sich ae the prodect gualay vanables of contral parsoscrens of
magor devices, are wedl. From the view of sufety amd ccomimio
beneties, indesiriad proceises roguire an appeogeisie lal detee
tom and dagnos method du comaden KPL. However, KI'l
are hand s obtain online becmae of o sgaificam time delay
Thorefure, it 3 neceseary W comitrind a moded betwees the XK'l
sl proces sessuremenis | 15], 116], The existing apperaches
for KPlachated process momacoring inzinde Bmear rogression
based approaches [17], |18}, priscipal componont regressic
based sppronches [ 191, 120]. PLS Sorsed approsches [211-{23)
and canonical cormelaton anakysis based spprow )
Among the exasting spprooshes, PLS based apgroaches we the
st knerwn appesaches in MSPM for dealing with KP e

and many veccesbul PLS-hased appecaches bave been stadied
foe KP-reled prosess masitcring [26)-432]

Farthermons, aonlincanity is commmoo = peaction] indwurial
processes, and the standsed LS wchmgue faces diflscultios m
deating with noalinear peocess mommoning This can be soldved
using 2 kemel partial beast squares (KPLS) wochmagoe [33]. | M)
(v the basis of noalinear mermive PLS [35) [16)], tw chassicnd
KPLS algorithm ineratively decomposes the mpin space insa
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Deep learning and process understanding
for data-driven Earth system science

Markus Reichstein?*, Gustau Camps-Valls3, Bjorn Stevens?, Martin Jung', Joachim Denzler?°, Nuno Carvalhais-® & Prabhat’

Machine learning approaches are increasingly used to extract patterns and insights from the ever-increasing stream of
geospatial data, but current approaches may not be optimal when system behaviour is dominated by spatial or temporal
context. Here, rather than amending classical machine learning, we argue that these contextual cues should be used as
part of deep learning (an approach that is able to extract spatio-temporal features automatically) to gain further process
understanding of Earth system science problems, improving the predictive ability of seasonal forecasting and modelling
of long-range spatial connections across multiple timescales, for example. The next step will be a hybrid modelling
approach, coupling physical process models with the versatility of data-driven machine learning.



= ®E

» Abstract--A miniversion of the paper

O @ XAAHBREERA, KTHKEFFF;

* Abstract

Write or Paste Abstract

Freview {1 Special Characters

0 OUT OF 150 WORDS




= ®E

» Abstract--A miniversion of the paper

In this paper, we propose a novel PM framework using
O B XAHRNBERREE, K+-BEEFTELRE; spatiotemporal PCA, where the spatial prior is incorporated
) )

to preserve the -cause-effect relationship of process

O &A% vatiables, and the temporal prior is embedded to maintain
MENEHEEX the geomettic structure of process samples. Moreovet, a
FRM T EERE spatse regularization term is introduced to filter out noise,

thereby improving the monitoting performance. In
P RR G S algorithms, an efficient and convergent optimization scheme

Is developed using the alternating direction method of
multipliers (ADMM) in a symmetric Gauss-Seidel (sGS)
manner. Finally, the improved monitoring performance Is
vetified on the benchmatk Tennessee Eastman (TE)

process.
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How to construct a Nature summary paragraph

Annotated example taken from Nature 435, 114-118 (5 May 2005).

One or two sentences providing a basic introduction to the field,
comprehensible to a scientist in any discipline.

Two to three sentences of more detailed background, comprehensible
to scientists in related disciplines.

One sentence clearly stating the general problem being addressed by
this particular study.

One sentence summarizing the main result (with the words “here we
show” or their equivalent).

Two or three sentences explaining what the main result reveals in direct
comparison to what was thought to be the case previously, or how the
main result adds to previous knowledge.

One or two sentences to put the results into a more general context.

Two or three sentences to provide a broader perspective, readily
comprehensible to a scientist in any discipline, may be included in the
first paragraph if the editor considers that the accessibility of the paper
is significantly enhanced by their inclusion. Under these circumstances,
the length of the paragraph can be up to 300 words. (This example is
190 words without the final section, and 250 words with it).

During cell division, mitotic spindles are assembled by microtubule-
based motor proteins'?. The bipolar organization of spindles is
essential for proper segregation of chromosomes, and requires plus-
end-directed homotetrameric motor proteins of the widely conserved
kinesin-5 (BimC) family’. Hypotheses for bipolar spindle formation
include the ‘push—pull mitotic muscle’ model, in which kinesin-5 and
opposing motor proteins act between overlapping microtubules™*,
However, the precise roles of kinesin-5 during this process are
unknown. Here we show that the vertebrate kinesin-5 Eg5 drives

the sliding of microtubules depending on their relative orientation.
We found in controlled in vitro assays that Eg5 has the remarkable
capability of simultaneously moving at ~20 nm s™ towards the plus-
ends of each of the two microtubules it crosslinks. For anti-parallel

" microtubules, this results in relative sliding at ~40 nm s™, comparable

to spindle pole separation rates in vivo®. Furthermore, we found
that Eg5 can tether microtubule plus-ends, suggesting an additional
microtubule-binding mode for Eg5. Our results demonstrate

how members of the kinesin-5 family are likely to function in
mitosis, pushing apart interpolar microtubules as well as recruiting
microtubules into bundles that are subsequently polarized by relative
sliding. We anticipate our assay to be a starting point for more
sophisticated in vitro models of mitotic spindles. For example, the
individual and combined action of multiple mitotic motors could be
tested, including minus-end-directed motors opposing Eg5 motility.
Furthermore, Eg5 inhibition is a major target of anti-cancer drug
development, and a well-defined and quantitative assay for motor
function will be relevant for such developments.
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IEEE TRANSACTIONS ON AUTOMATIC CONTROL, VOL. AC-23, NO. 4, AUGUST 1978

Guaranteed Margins for LQG Regulators

10P FTC bbb
10P PUBLISHING JOURNAL OF PHYSICS A: MATHEMATICAL AND THEORETICAL J OHN C- mYLE
J. Phys. A: Math. Theor. 44 (2011) 492001 (Spp) doi: 10.1088/1751-8113/44/49/492001
FAST TRACK COMMUNICATION Abstract—There are none.

Can apparent superluminal neutrino speeds be
explained as a quantum weak measurement?

Bulletin of the
Seismological Society of America

MV Bcrr_vl. N Brunner', § Popescu' and P Shukla’

! H H Wills Physics Laboratory, Tyndall Avenue, Bristol BS8 1TL, UK
2 Department of Physics, Indian Institute of Technology, Kharagpur, India

Received 12 October 2011, in final form 27 October 2011 Vol. 64 October 1974 No. 5

Published 11 November 2011
Online at stacks.iop.org/JPhysA/44/492001

Abstract IS THE SEQUENCE OF EARTHQUAKES IN SOUTHERN CALIFORNIA,
Probebly not. WITH AFTERSHOCKS REMOVED, POISSONIAN?

PACS numbers: 03.65.Ta, 03.65.Xp, 14.60.Pq By J. K. GARDNER and L. KNOPOFF

ABSTRACT
Yes.
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Abstract—Sparse regression based feature selection method has been extensively investigated these years. However, because it has
a non-convex constraint, i.e., £, ;-norm constraint, this problem is very hard to solve. In this paper, unlike most of the other methods
which only solve its slack version by introducing sparsity regularization into objective function forcibly, a novel framework is proposed by us
to solve the original £, y-norm constrained sparse regression based feature selection problem. We transform our objective function into
Linear Discriminant Analysis (LDA) by using a new label coding method, thus enabling our modelto calculate the ratio of inter-class scatter
tointra-class scatter of features which is the most widely used feature discrimination evaluation metric. According to that ratio, features can
be selected by a simple sorting method. The projection gradient descent algorithm is introduced to furtherimprove the performance of our
algorithm by using the solution obtained before as its initial solution. This ensures the stability of this iterative algorithm. We prove that the
proposed method can get the global optimal solution of this non-convex problem when all features are statistically independent. For the
general case where features are statistically dependent, extensive experiments on six small sample size datasets and one large-scale
dataset show that our algorithm has comparable or better classification capability comparing with other eight state-of-the-art feature
selection methods by the SVM classifier. We also show that our algorithm can obtain a low loss value, which means the solution of our
algorithm can get very close to this NP-hard problem’s real solution. What is more, because we solve the original /> ,-norm constrained
problem, we avoid the heavy work of tuning the regularization parameter because its meaning is explicit in our method, i.e., the number of
selected features. At last, we evaluate the stability of our algorithm from two perspectives, i.e., the objective function values and the selected
features, by experiments. From both perspectives, our algorithm shows satisfactory stability performance.
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Abstraci—In this paper, a new data-driven fault detection
method based on distributed canonical correlation analy-
sis (D-CCA) is proposed to address the plant-wide process
monitoring problem. This paper focuses on the distributed
plant-wide processes. The core of the proposed method is
to reduce uncertainties using correlation information from
the neighboring nodes. Furthermore, the cost of the data
transmission between network nodes is also reduced by
the D-CCA algorithm. When the proposed method and the
existing methods are compared using the Tennessee East-
man benchmark process, the false alarm rate, fault detec-
tion rate, and the detection delay are comparable. This sug-
gests that the proposed method is feasible.
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ABSTRACT

Projection to latent structures or partial least squares (PLS) produces output-supervised decomposition
on input X, while principal component analysis (PCA) produces unsupervised decomposition of input X. In
this paper, the effect of outputY on the X-space decomposition in PLS is analyzed and geometric properties
of the PLS structure are revealed. Several PLS algorithms are compared in a geometric way for the purpose
of process monitoring. A numerical example and a case study are given to illustrate the analysis results.
© 2009 Elsevier Ltd. All rights reserved.
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ABSTRACT

Projection to latent structures or partial least squares (PLS) produces output-supervised decomposition
on input X, while principal component analysis (PCA) produces unsupervised decomposition of input X. In
this paper, the effect of output'Y on the X-space decomposition in PLS is analyzed and geometric properties
of the PLS structure are revealed. Several PLS algorithms are compared in a geometric way for the purpose
of process monitoring. A numerical example and a case study are given to illustrate the analysis results.
© 2009 Elsevier Ltd. All rights reserved.
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A Distributed Canonical Correlation

Analysis-Based Fault Detection Method
for Plant-Wide Process Monitoring

Zhiwen Chen”, Member, IEEE, Yue Cao ™, Student Member, IEEE, Steven X. Ding
Kai Zhang ", Tim Koenings ““, Tao Peng‘?, Chunhua Yang “”, and Weihua Gui

Abstract—In this paper, a new data-driven fault detection NOMENCLATURE
method based on distributed canonical correlation analy-
sis (D-CCA) is proposed to address the plant-wide process -
monitoring problem. This paper focuses on the distributed . ) S S g
plant-wide processes. The core of the proposed method is {(“\{(1} Subset of K excluding the node g.

NTiranlhaw AF rhAanmAava nismailaw vralisaan

Set of the number of subprocesses/nodes.
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Learning from Very Few Samples: A Survey

Jiang Lu, Pinghua Gong, Jieping Ye, Fellow, IEEE, Jianwei Zhang, Member, IEEE,
and Changshui Zhang, Fellow, IEEE

Abstract—Few sample learning (FSL) is significant and challenging in the field of machine learning. The capability of learning and
generalizing from very few samples successfully is a noticeable demarcation separating artificial intelligence and human intelligence
since humans can readily establish their cognition to novelty from just a single or a handful of examples whereas machine learning
algorithms typically entail hundreds or thousands of supervised samples to guarantee generalization ability. Despite the long history
dated back to the early 2000s and the widespread attention in recent years with booming deep learning technologies, little surveys or
reviews for FSL are available until now. In this context, we extensively review 300+ papers of FSL spanning from the 2000s to 2019 and
provide a timely and comprehensive survey for FSL. In this survey, we review the evolution history as well as the current progress on FSL,
categorize FSL approaches into the generative model based and discriminative model based kinds in principle, and emphasize
particularly on the meta learning based FSL approaches. We also summarize several recently emerging extensional topics of FSL and
review the latest advances on these topics. Furthermore, we highlight the important FSL applications covering many research hotspots in
computer vision, natural language processing, audio and speech, reinforcement learning and robotic, data analysis, etc. Finally, we
conclude the survey with a discussion on promising trends in the hope of providing guidance and insights to follow-up researches.



= ®E

> EEER

O WSFH—RAER, FERHSN—KHE;
O BEARBEFEEARAXT;
O BEFUFAER. 78, EHXEEXFHERE




= ®E

» An Example of Abstract

Abstract—Cyber-physical systems are ubiquitous in power
systems, transportation networks, industrial control processes,
and critical infrastructures. These systems need to operate reliably
in the face of unforeseen failures and external malicious attacks.
In this paper: i) we propose a mathematical framework for
cyber-physical systems, attacks, and monitors; ii) we characterize
fundamental monitoring limitations from system-theoretic and
ograph-theoretic perspectives:; and ii) we design centralized and
distributed attack detection and identification monitors. Finally,
we validate our findings through compelling examples.
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Abstract—Cyber-physical systems are ubiquitous in power LRAH 25 2;
systems, transportation networks, industrial control processes,

and critical infrastructures. These systems need to operate reliably 1 f(%ﬁ JH be(i% H §K %3& /i'E

in the face of unforeseen failures and external malicious attacks. v oo — «g ) B 7

In this paper: i) we propose a mathematical framework for XERT oL’ W
cyber-physical systems, attacks, and monitors; ii) we characterize MR A)) Frhave(F & F KR
fundamental monitoring limitations from system-theoretic and > - b Ak 4
graph-theoretic perspectives; and ii) we design centralized and TR A B LA B
distributed attack detection and identification monitors. Finally, H )é@i%%%i‘tﬁi%i%iﬁﬁj,

we validate our findings through compelling examples.

O EAFY RAN KA ;
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» Typical Sentences

O This paper focuses on - -

O This paper discusses **-

O In this papet, - is presented/studied/investigated.
O This paper is concerned with - +-

O The putpose/objective of this papet is to - --

O Itis the aim of this paper to discuss/desctibe -+
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» Typical Sentences

O In this papet, we introduce/present/consider -+
O The approach is based on -

O Conditions are considered for - -

O The result of this study can be generalized fot ---

O The result for -+ are found to be close to the expetimental data.
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» Typical Words

O BEHARETE, ¥HWREE: review, summarize, present, outline, desctibes ;

O ERXEEKARER, FHWIEA: putpose, attempt, aim &, 7 DL 30 K & R
7t % B WRIE;

ONERXHWEEARNERARRE, % HF WA K study, present, include, focus,

emphasize, emphasis, attention¢ ;

O ANMEHRBERILE, ¥ FWIE A test, study, investigate, examine, experiment,
discuss, consider, analyze, analysis £;

O RAFRBER FE, ¥ F WA measure, estimate, calculate 4



= ®E

» Typical Words

O ANMEMH. A, ¥HAWREA: use, apply, applications ;

O EXRARER, ¥HAWFEA: show, result, presents;

O A-44#, ¥ FAWIEA: summary, introduce, conclude ;

O RS X8 B FEF W R, ¥ FWIE A : suggest, report, present, explain, expect, desctibe % ;
O EEAE, % A BWIE A : support, provide, indicate, identify, find, demonstrate, confirm, clarify%s ;

O #EREIN, ¥FHMWIEA: suggest, suggestion, recommend, recommendation, propose, necessity,

necessaty, expectfﬁ"j: ;
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Abstract—Cyber-physical systems are ubiquitous in power

N— S . A) N— .
terms(%i gl ﬂ)ﬁsub]e(:t terms(—i'— ﬂ‘l'a) ’ systems, transportation networks, industrial control processes,
and critical infrastructures. These systems need to operate reliably

O %%iﬁj —‘ﬁ%;‘%z ‘iﬁj ‘lﬁ; %iﬁj E)Ziﬁj éﬂ > /[\ﬁj in the face of unforeseen failures and external malicious attacks.

In this paper: i) we propose a mathematical framework for

I%%—F ":'1\7%‘ 2“75‘1'% 'lﬁi é’g '\I'Ej ﬁ-ﬁl éﬂ ’ a % 7% cyber-physical systems, attacks, and monitors; ii) we characterize

7\@ T % 'ﬁi *A\ %, BE\ % fundamental monitoring limitations from system-theoretic and
VAL R ’ graph-theoretic perspectives; and ii) we design centralized and
distributed attack detection and identification monitors. Finally.
» o J?

O 3N8/|\ %%T;J ’ we validate our findings through compelling examples.
m| jgns }%;? Index Terms—Cyber-physical systems, descriptor systems, dis-
tributed control, fault detection, geometric control, graph theory,

networks, security.
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Abstract—In this paper, a new data-driven fault detection
method based on distributed canonical correlation analy-
sis (D-CCA) is proposed to address the plant-wide process
monitoring problem. This paper focuses on the distributed
plant-wide processes. The core of the proposed method is
to reduce uncertainties using correlation information from
the neighboring nodes. Furthermore, the cost of the data
transmission between network nodes is also reduced by
the D-CCA algorithm. When the proposed method and the
existing methods are compared using the Tennessee East-
man benchmark process, the false alarm rate, fault detec-
tion rate, and the detection delay are comparable. This sug-
gests that the proposed method is feasible.

Index Terms—Data driven, distributed canonical correla-
tion analysis, fault detection, plant-wide process monitor-

ing.

scheme for the remotely sensed hyperspectral image (HSD,
namely SP-DLRR, by comprehensively exploring its unique
characteristics, including the local spatial information and low-
rankness, SP-DLRR is mainly compaosed of two modules, i, the
classification-guided superpisel segmentation und the discrimi-
native low-rank representation, which are iteratively conducted,
Specifically, by utilizing the local spatinl information and incor-
poruting the predictions from o typical clissifier, the first module
segments pixels of an input HST (or its restoration generated by
the second module) into superpixels. According to the resulting
superpivels, the pixels of the input HSI are then grouped
into dusters und fed into our novel discriminative low-rank
representation model with an effective numerical solution. Such
a model is capable af increasing the intra-class similarity by
suppressing the spectral variations locally while promoting the
inter-cluss  discriminability globally, leading to o restored HSI
with more discriminative pixels. Experimental results on three
benchmark datasets demonstrate the significant superiority of
SP-DLRR over state-of-the-art methods, especially for the case
with un extremely limited number of training pixels.

Index Terms— Low.rank, superpizel segmentation, hy perspece
tral image, classification.
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A Review on Recent Development of Spacecratft
Attitude Fault Tolerant Control System

Shen Yin, Senior Member, IEEE, Bing Xiao, Steven X. Ding, and Donghua Zhou, Senior Member, IEEE

Abstract—Motivated by several accidents, attitude con-
trol of a spacecraft subject to faults/failures has gained
considerable attention in a wider range of aerospace engi-
neering and academic communities. This paper is con-
cerned with industrial practices and theoretical approaches
for fault tolerant control (FTC) and fault detection and
diagnosis (FDD) in spacecraft attitude control system. An
overview on recent development of spacecraft attitude FTC
system design is presented. The basis of a FTC system is
introduced. The existing engineering FTC techniques and
theoretical methodologies, including their advantages and
disadvantages, are discussed. Moreover, closely associ-
ated with the reliability-relevant issues, recent progress in
attitude FTC design strategies is reviewed. A brief review of
some open problems in the general area of spacecraft atti-
tude control design subject to components faults/failures
is further concluded.

Index Terms—Attitude control system, fault detection
and diagnosis (FDD), fault-tolerant control (FTC), space-
craft.

and controllers. Once a spacecraft is launched, it is highly
unlikely that its hardware can be repaired. Hence, any compo-
nent or system fault/failure cannot be fixed with replacement
parts. These issues can potentially cause a host of economic,
environmental, and safety problems. This strongly motivates
the development of attitude control systems that ensure an effi-
cient and timely response to maintain stability, reliability, and
required performance properties even when components fail.
In the aerospace industry and academia, fault tolerant control
(FTC) [1]-[3] is a widely used technique to accommodate or
manage component failures.

In contrast to most conventional control systems that the con-
trollers are designed for fault-free case without considering the
possibility of fault occurrence, the main characteristics of sys-
tems designed by FTC is that it can guarantee desirable stability
and performance properties even in the event of component
fault/failure. This is quite important for safety-critical systems,
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Mastering the game of Go without
human knowledge

David Silver'*, Julian Schrittwieser'*, Karen Simonyan'*, Ioannis Antonoglou', Aja Huang', Arthur Guez!,
Thomas Hubert!, Lucas Baker', Matthew Lai', Adrian Bolton'!, Yutian Chen!, Timothy Lillicrap', Fan Hui', Laurent Sifre!,
George van den Driessche!, Thore Graepel' & Demis Hassabis!

A long-standing goal of artificial intelligence is an algorithm that learns, tabula rasa, superhuman proficiency in
challenging domains. Recently, AlphaGo became the first program to defeat a world champion in the game of Go. The
tree search in AlphaGo evaluated positions and selected moves using deep neural networks. These neural networks were
trained by supervised learning from human expert moves, and by reinforcement learning from self-play. Here we introduce
an algorithm based solely on reinforcement learning, without human data, guidance or domain knowledge beyond game
rules. AlphaGo becomes its own teacher: a neural network is trained to predict AlphaGo’s own move selections and also
the winner of AlphaGo’s games. This neural network improves the strength of the tree search, resulting in higher quality
move selection and stronger self-play in the next iteration. Starting tabula rasa, our new program AlphaGo Zero achieved
superhuman performance, winning 100-0 against the previously published, champion-defeating AlphaGo.



BT 4E T 9% W1 P _E R i 52

KRBTSR Kwan Choi

ARSI 5 (2 AR SCIEF BRI 1 ST I e e JEH b 9% b 7o i AR
PRASAT S WK EARAZET ORI AT ol AR Bl i B0 A S K 22 B RN B0 D1 IR
ol A B GE T ML AT v BE R KB e W R 2 A 7 S8 1A SO IR S A g 4
RELAT TR L ) 58 5 PR A0 A A AR 30~ 8 5 1y AN B 1) HR T £ 2k

Yo vr W] AT S A SCI A BORAS 2 SR IR IRIE R SCHER T AR L% iR R
88 N B ) AR SN A0 AT R D) s - Y K DR R P A S el Jr i 80 £ e ORI ST g 7™ 74 17 T] 2211
SEAI A ORI ~ J& R PR IR~ A7 74 1) ~ sl G A R SR 11 0 5 el 2 » A SCA R A B ot o



[Ei=0

Sl

i}




e RS TRANSAL DO O WOURTHAL REDTROMCE wia 67 MO L War Xos m
Data-Driven Batch-End Quality Modeling and

Monitoring Based on Optimized Sparse Partial
Least Squares

Cingchao Jang @, Membec (EEE, Xustang Yan 0, Mul Y1, and Furong Gao
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O ... has important applications from ---[1]-[5], to ---[6]-[10]. In the case of -

O --- is best known as a classical problem in ---[1-5], but has applications to such areas as
-++.[6-10].

O Recent work in- -+ has drawn attention to --. These arise in problems of -+ [1], [2], - - [5],
[6], --*[8] and --- [10].

O Among many systems of practical intetest, -+ can be modeled as ‘- systems. It is well
known that ---[1].

O In the --- literature, one usually ---.[1,2] Howevet, in practice, -+ cannot be easily --*[3]

O These atise in problems of - for -+~ [1], -+ [2, 3], - - [4].



. 5% UJ

> T EEH

2« NAFBWH TR, A MR EC—ERERK, FHAME, BN AR
FEA A H




llw. 3

O - is usually viewed as -
O Such an approach therefore introduces

O The --- problems which are treated in this paper through --- theotetic means have a long

mathematical history, independent of control theory, and whose solutions, we believe, are
of interest to the contemporary mathematical community. (4 5 & 34 Z R tL 3 2 8 8 &
% |E] 72 BY)

O In doing so, we shall necessatily be drawn to the theoty of -+ and to the theory of ---.

O Let us begin with, a brief history of the -+ problem.

O The --- problem can be stated as follows: Given a --- and an object capable of ---, find a

O --- show that the - -+ often generates inaccurate results [5]. Therefore, -+ is desirable [6].
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O --- have been previously used in the --- context in --- [22] and, tecently, their ability to represent -

has gained appreciation in --- analysis [23], [24].

O The use of the ‘- is not a new concept, it has appeared in the context of the stabilization of ---
systems [25], [26], - -+ control [2]-[5] and, more recently, - - -problems [20], [27]-[30].

O This class of control laws contains the attitude control law first proposed in [9] as a special case.

O In [15] this was proven to be---. Howevet, in the recently developed extended theory of ---[5,17] it

was shown that in fact there exist *--.

O With the novel use of -, first introduced in [20], this framework allows for robustness analysis
with respect to parameter error, signal noise, and external disturbance (such as friction), robustness

enhancement by using sliding-mode type of modification [31] and adaptive control [30].
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O A complicated Lyapunov analysis is used in [18] to produce a globally asymptotically stable control law

that is more complex than the ones presented here.

O Global stability of the controllers in this paper is shown based on -+ together with a Lyapunov analysis.
-+ As noted in [3], no globally asymptotically stable control law that is also continuous on - - exists.

O As pointed out in [3], :-- feedback control also produces an unstable equilibtium. ‘- This may lead to an

undesitable situation where- <. We have derived a sufficient condition to avoid this situation.

O Global stability of the control law in [9] is shown here. This control law is computationally efficient and
petforms almost identically to the globally asymptotically stable control law for small errors.

O In contrast to ptevious work, our development is completely ---; the actual implementation can be done

in any --- depending on convenience.
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O The stability of a large number of control laws is shown in this papet, including- - control. Most of
these control laws are new; the -+ control laws in [3], and the --- control in [4], [5] are special cases

of the more general control laws developed here.

O A--- we added in the Lyapunov function is ctitical for the detivation of the new results in this
papet. This technique has been used in - control [20] but not in the -+ control literature. The -
has also been used in [3]-[5], [19], but without - --.

O But mote importantly, the paper contains original results and gives new intetpretations to old
results.

O -, this paper provides two main contributions. First---. To the best of our knowledge it is the first
time such a general result has been reported. We next show::-To the best of our knowledge this

too is the first time such a result has been reported.
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The main contributions of this paper are

given as follows

of industrial processes. The goals of the current work can be
summarized as the following four aspects:
1) To construct a robust multivariate statistical PM method
by filtering out minor faults.
2) To enhance the representation of process variables using
nonconvex regularization.
3) To preserve the local geometric prior via incorporating
manifold learning.
4) To develop an iterative optimization strategy along with
convergence guarantee.

As such, the main purpose of this paper is to provide satisfactory
answers to these three questions. The primary contributions of this
paper are highlighted as the following fourfold.

) The MHE problem is, for the first time, studied for networked
time-delay systems subject to the RR scheduling.

2) A lifting method is applied to reformulate the time-delay system
into a delay-free system.

3) A sufficient condition is established under which the estimation
error is ultimately bounded.

4) Two optimization problems (OPs) are addressed to obtain the de-
sired estimator parameters according to two different estimation
performance requirements.
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O The rest of this paper is organized as follows. Section II provides ---. Section III presents ---

Some simulation results are given in Section IV.

O The paper is organized as follows: Section 2 introduces basic assumptions, includes ---

considered. A --- is presented in Section 3. The --- and the :-- are the main topic of Sections 4

and 5, respectively. Section 6 illustrates simulation results. Conclusions are given in Section 7.




The rest of this article i1s organized as follows. Section II
reviews the basis of multimanifold learning. Section III presents
the proposed MMIJP model. in Section IV, the corresponding
process monitoring scheme based on MMIJP is introduced. Sec-
tion V presents two case studies on a numerical example as well
as the TE benchmark process. Finally, Section VI concludes this
article.




il . 3

uil

=

> FRERE: XH 5| A

O N5 A “siEx” WXBUFTEE. HTRR
BREBIAREENHE X XREFEZEAEE
HREFEM "B HEHXH); 2]

O 38 % 7 b 2K & 5] R AEE A A8 U

I 1 | % A: Some related methods -
are missing in the current version. For
exampleo o o

~ Sep. 2015.

REFERENCES

A. Alessandri and M. Gaggero, “Fast moving horizon state estimation for
discrete-time systems using single and multi iteration descent methods,”
IEEE Trans. Autom. Control, vol. 62, no. 9, pp. 44994511, Sep. 2017.
A. Alessandri, M Baglietto, and G. Battistelli, “Robust receding-horizon
estimation for uncertain discrete-time linear systems.” Syst. Control Lett.,
vol. 54, no. 7, pp. 627-643, Jul. 2005.

A. Alessandriand M. Awawdeh, “Moving-horizon estimation with guaran-
teed robustness for discrete-time linear systems and measurements subject
to outliers,” Automatica, vol. 67, pp. 85-93, May 2016.

R. Caballero-Aguila, A. Hermoso-Carazo, and J. Linares-Pérez, “Optimal
state estimation for networked systems with random parameter matrices,
correlated noises and delayed measurements,” Int. J. General Syst., vol.
44, no. 2, pp. 142-154, Feb. 2015.

D.Ding,Z. Wang, B. Shen, and H. Dong, ““H ., state estimation with fading
measurements, random varying nonlinearities and probabilistic distributed
delays.” Int. J. Robust Nonlinear Control, vol. 25, no. 13, pp. 2180-2195,



il . 3

> ERER: £ AR

O #BREXZFIARESHE TR, UFBHE-
*? jﬁ% /\;Fn.‘@;‘éﬁ [}ﬂ .‘@ _l:.j ﬁ% ; e :fl:ﬁeirﬂ_engrGEData driven, degradation process, remaining

uil

=

|. INTRODUCTION ACRONYMS
i iadsh. . . . AIC Akaike information criterion.
AFETY and lellaplllty is the primary concern of modqn BM Bl yarisas.
industrial production. In order to ensure safety and relia- CM Condition monitoring.
bility, techniques such as multivariate statistic process control FHT First hitting time. o
(MSPC) have been widely used [1]. Different kinds of MSPC MiE M. IRENN000 RRTROn.
. . . X MSE Mean squared error.
methods have been proposed in the literature in the past few PDF Probability density function.
years, such as canonical variate analysis (CVA) [2], canonical PHM Prognostics and health management.

correlation analysis (CCA) [3], [4], probabilistic latent variable
model [S], [6], and quality-related MSPC approaches [7], [8].
Despite the aforementioned progress, principal component anal-
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papet %—lﬂ’ 2 Hﬁ %i&%ﬁ%%jﬁA%i Summarizing the discussions above, in this paper, we aim to deal

’ﬁE ; ‘)[Z]:I with the MHE problem for time-delay systems with the RR protocol
scheduling. This is a nontrivial task because of the following three
We conducted this study to determine whether---  identified difficulties:
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This paper presents a new approach that process

the data more efficiently. Motivated by the above works, in this paper, we propose
a non-negative sparse hyper-Laplacian regularized low-
rank representation model, or NSHLRR for short, for image
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The LRR method [11], [30], [31], [33] focuses on low-rank
data representation, based on the hypothesis that data
approximately jointly span several low-dimensional sub-
spaces. The authors of [32] generalize LRR model to take
care of largely contaminated outliers by incorporating a
l1/l2 noise model and prove that under mild technical con-
ditions, the LRR model exactly recovers the subspace of
samples and detect the outliers as well. Thus LRR can accu-
rately recover the row space of the original data and detect
outliers under mild conditions [30]. In general, the resulting
problem, which minimizes a combination of the nuclear
norm and the ¢;-norm, is convex and can be solved in poly-
nomial time [10]. In order to handle the cases where the num-
ber of observed data is insufficient or data themselves are too
badly corrupted, Liu and Yan [33] further proposed a latent
low-rank representation approach. In the latent LRR, hidden
data can be regarded as the input data matrix after being
transposed. This idea has been recently used in designing a
classifier for image classification [4]. As for LRR, only the
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> ji %?Iﬁi ° ‘yﬁ.xéﬁ: *@ Notations: R™ and R™*™ denote, respectively, the n-dimensional

Euclidean space and set of all n x m real matrices. N (N*,N) de-
A H note, respectively, the set of integers (nonnegative integers and nega-
— I Y ﬁ ﬁ i : o . o f . >
;ﬁ‘ -_ ;H}q :I:'J Z‘ g Ay UTII N E N tive integers), and the set of all nonnegative real numbers is denoted
T AC by R*. The notation X > Y (X > Y), where X and Y are real sym-
metric matrices, means that X — Y is positive semidefinite (positive
definite). M T represents the transpose of the matrix M. If A is a ma-

The contribution and benefits of the proposed method are as triX, Amax{A} (Amin{A}) stands for the maximum (minimum) eigen-
follows. value of A, and tr{ A} represents the trace of A. 0 represents the zero
1) SISPCA is introduced to enhance fault-isolation perfor- matrix of compatible dimensions. The n-dimensional identity matrix
mance of conventional PCA based approaches. is denoted as I,, or simply /, if no confusion is caused. The short-
2) SISPCA uses graph Laplacian regularization term that is hand diag{-- -} stands for a block-diagonal matrix and the notation
able to incorporate a priori information on variable struc- diag, {e} is employed to stand for diag{e,...,e}. E{z} and E{z|y}
ture/correlation, so that faulty variables that are correlated \-:’-’

can be effectively isolated. will, respectively, denote expectation of the stochastic variable = and

3) By using a moving window based approach, a two-stage expectation of = conditional on y. Given a generic vector z,
fault-isolation strategy is proposed for online application. scribes the Euclidean norm of x and, for a given posi[ive definite matrix
4) It is proved that the proposed strategy is capable of iso- P.||z||p denotes the weighted norm of z : ||z||p 2 /2T Pz. In sym-

lating faulty variables.
5) The “smearing effect” can be remarkably reduced.

metric block matrices, “*” is used as an ellipsis for terms induced
by symmetry. For an integer a and a positive integer b, the function
mod (a, b) represents the unique nonnegative remainder on division of
Il. JOINT SPARSE PCA the integer a by the positive integer b. The Kronecker delta function




N

> ¥R xRz

O Plhowever, few, littleFinoZ R H it =
FRWF R E 6D ERIH,
5 12 W B 5 e A
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O However, few studies have been done on -+

O Although much research has been done on---,

little work has been done on---

O These findings may be useful to researchers

attempting  to increase employee

productivity: - -
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O Choose references catrefully and setiously;
O Keep exposition flowing smoothly and logically;
O Much of is should be written in the present tense;

O Do not keep the readet in suspense.

A bad beginning makes a bad ending;
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Our program, AlphaGo Zero, differs from AlphaGo Fan and
AlphaGo Lee'? in several important aspects. First and foremost, it is

trained solely by self-play reinforcement learning, starting from ran-
dom play, without any supervision or use of human data. Second, it
uses only the black and white stones from the board as input features.
Third, it uses a single neural network, rather than separate policy and
value networks. Finally, it uses a simpler tree search that relies upon
this single neural network to evaluate positions and sample moves,
without performing any Monte Carlo rollouts. To achieve these results,
we introduce a new reinforcement learning algorithm that incorporates
lookahead search inside the training loop, resulting in rapid improve-
ment and precise and stable learning. Further technical differences in

the search algorithm, training procedure and network architecture are
described in Methods.
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disouss the effect of Y on the X-space decompasinzon in Section 3
The geometric properties of P'LS on X-space decomposition are
discassed in Section 4. Other PLS variasts see analyzed m a similar
way, Folkwing that, we discuss e monisaring problem using PLS
and its variants in Section 5. Secvon § uses a numesical example
and a case study to illustrate the analysis results. Fimally, we
present conclasions in the st section

2. Projection to latent spaces (PLS)

Laven an mput macrix X « § I consisung of n samples with
m process varahles per sample, and an output matrix ¥ « ®*°F
with p quality variables per sample. PLS projects (X, V) 1o a low-
dimensional space defined by 3 small number of latent varahles

(8 .14 ) (A s the PLS component number | as follows
7\ +E F
IQ v F
where T w b G | is thee score manriy, P < [p Ml the
loa mamkx for Xand Q = |q, € | b5 the loading matrix for

Y. E and F are the modeling residual of X and Y. The data matnces
X, Y are asually scaled to unit variance and zero mean. A nonlineas
terative parcial leass-squares algnrivhm (NIPALS) 1o pe mMSs
described in Tabde 1. The objective of LS embedded (n this aigo-
ratham 18 2o find the solution of the following probdem

max  w, ‘ Yy
st wl Ligl =1
whoere wy. q are weight voctors that yield £, = Xow, and w, = ¥iq,
respacrively. Denoting W = fw. ... w, ), T cannot be calculated
from X directly using W. Let

r w r n'L -wp wy, de ] (2)

1 The effect of Y on the X-space decomposition

Many researchess use the PCA-based momtoring technigues for
LS decompe: ulmn of the X- space. However, the PLS decompo
tion can be radic different from the IKCA decomposation, which
makes one wonder whether the PLS-based moasoring should be
differesa fromn the PCA-based monitoring rechniques. In this sec-
tion, we demmonstrate the impact of Y on the decomposition of X

space in general, and then visualiee the result geometrically
Suppose X has the Tollowing POA decomposttion
X =t + ! 16)

wherev, (1 < | < 1) are the orthonaamal etgenvecors relaced
nonzero cigenvaloescf XX, 4y > = Ay » Dand | = ravkiX) +
m laPCAY, (1 < | < ) alone define the decompasition of the ingest
space. I PLS however, the input space decomposition i3 defined
by two matrices, P and R, Therefore, the angle betwees 1, and p,

o, reflects the lenpact of Y on the decomposicion of
r the ease of presentation, we drop the subscopt

unless it &
X-space en PLS,
iToe the momen

The PLS wesghe vector ris in Spaniy, v,| accordang to the
properties of PLS, Therefore,

e=rY oM pu
2

wherer < Jef and

Yai=1 &
Then
XTi /i X Xr T
p= / T -
rY o
bt
Fromis mension, Therefore,

cos Lie, p) 110}
and
2.
év
e L(r, p) = arccos - - m
Ayt A
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Dataavailability

Thedatathatsupport the plots within this paper and other findings of
thisstudy are available from the corresponding authors upon reason-
able request.

Code availability

Allthe code or mathematical algorithm files within this paper are avail-
able from the corresponding authors upon reasonable request.
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Methods

Samplegrowth

A water-soluble SAO layer was grown first on a (001) STO single-
crystalline substrate (MTI Corp.) followed by the growth of
STOand PTO by a DCA Dual R450 Oxide MBE system. The SAO and STO
films were grown with an oxidant (10% O, and 90% O,) background
pressure Pg, of 1x10° torr and at 7., = 950 °Ciin a layer-by-layer
growth mode, of which the thickness was monitored by reflection
high-energy electron diffraction oscillations. The PTO films were grown
withan oxidant (distilled O,) P,0f2 x 10 torr and at T, .., = 625 °C.
Owing to the volatility of lead, PTO films were grown in
adsorption-controlled mode with a fixed lead:titanium flux ratio of
13:1, and the thickness was controlled by the shutter time of tita-
nium evaporation source.

Structure characterizations

The crystal structure was examined by a high-resolution four-circle
X-ray diffractometer using a Bruker D8 Discover instrument. The inci-
dent X-ray is from Cu K, emission and has a wavelength of .5418 A,

Selected area electron diffraction and S/TEM experiments
Selected area electron diffraction patterns were acquired on an FEI
Tecnai F20 TEM at 200 kV from a flat area of the samples suspended
on holey carbon films or microcarbon grids. A low electron beam cur-
rent (0.045 nA) and a short exposure time (2.0 s) were used to reduce
the electron beam damage. The probe convergence angle on Titan
was 25 mrad, and the angular range of the HAADF detector was from
79.5 mrad to 200 mrad.
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Minor comments:

Page Ill, Section Ill, Page 3, Right Column, Lines 34-35“... Notice that the inverses of some matrices only
need to be calculated once in the iterations, so the overall computational complexity is acceptable...”.
This is a strong statement that needs to be given emphasis since it relates to the overall computational
complexity.

Page V, Section IV, Page 5, Left Column, Lines 34-36 “... the local geometric manifold structure of fault
samples can be captured and preserved, thereby making the monitoring more robust to corruptions...”
the robust to corruptions should have a basis and it needs to be briefly mentioned such as in a phrase or

a short sentence.
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20164F6H8H, SsZXWRLI—IGHEANE, ASHRAEEFLLER, 2016
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6.1. Anumerical example E6M27H, BN EHFERERENTRONTFEFETEBESHE, (FRE
BEESPRMLESR, 2016F7H13H. BEFHEAHTILREHBER, 7
Consider the following numerical example first: ELHRTIHAETFS KIISEXRITHBSEA,
Xy = Az, + e
k k 1 €k (32)
Yk = Cxx + vk
1 & A\F 2 2
whereA=(, , ;) -z~ N(0,0.57), e, ~ N(0, 0.05I3), vy
~N(0,0.05%),C= (2 2 1).Thefaultisadded in the following
form:

Xk =X, + Ef (33)
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4. Experiments

We compare the following methods in the multi-view learn-
ing setting. focusing on several downstream tasks: noisy
digit image classification. speech recognition. and word
pair semantic similarity.

DNN-based models. including SplitAE. CorrAE. DCCA.
DCCAE, and DistAE.

Linear CCA (CCA). corresponding to DCCA with only a
linear network without hidden layers for both views.
Kernel CCA approximations. Exact KCCA is intractable
for our tasks: we instead implement two kernel approxima-
tion techniques. using Gaussian RBF kernels. The first im-
plementation. denoted FKCCA. uses random Fourier fea-
tures (Lopez-Paz et al.. 2014) and the second implemen-
tation. denoted NKCCA. uses the Nystrdm approxima-
tion (Williams & Seeger. 2001). As described in Sec. 3.2,
in FKCCA/NKCCA we transform the original inputs to
an M-dimensional feature space where the inner prod-
ucts between samples approximate the kernel similarities
(Yang et al.. 2012). We apply linear CCA to the trans-
formed inputs to obtain the approximate KCCA solution.
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The work was cartied out on the Imperial College gas atomizer, which has been described in
detail elsewhere.
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The samples were immersed in an ultrasonic bath for 3 minutes in acetone followed by 10 minutes
in distilled water. (Z X £ )

We immersed the samples in an ultrasonic bath for 3 minutes in acetone followed by 10 minutes in

distilled water. (38 % 1 )
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For the second trial, the apparatus was covered by a sheet of plastic. We believed this
modification would reduce the amount of scattering, (P& )

For the second trial, the apparatus was covered by a sheet of plastic. It was believed that this
modification would reduce the amount of scattering.(Z P )
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CAO et al.: DEEP SPATIAL-SPECTRAL GLOBAL REASONING NETWORK FOR HSI DENOISING

5504714

X
DCM Dense commectson modube
GCM Global channed medule
GSM Glabal spatisd wodule

Fig. 1. Overall architecture of our global reasoning network for HSI denossing. The network consists of encoding and decoding umits, The encoding unit
contains the DCM and the GCM, while the decoding unit contains the GSM and the DCM,

A. Overall Network Architecture

The proposed network adopts the U-net architecture [37]
as the backbone, and the advantages of the U-net are three
folds: First. the skip connections in U-net allow the restored
feature map in the decoding stage to contain more low-level
features and promotes gradient back-propagation, which make

tha vantiwad fanna sunen vsanlivrin sad hala aanoel tenining
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\
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Fig. 2. Architecture of DCM
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4 Methodology

As it has already been discussed, our approach builds on
ideas from the areas of pose extraction and domain adap-
tation. We now give some technical details regarding:
(a) the extraction of skeletal joint information from video:
(b) the representation used for capturing spatial and tem-
poral properties of the aforementioned information during
the performance of some activity: (c) the classification
approach we follow; and finally, (d) the adversarial domain
adaptation we propose.

4.1 Classification

As it has been already mentioned, for human activity
recognition tasks human motion is typically captured by
depth cameras, which extract both RGB video and depth
maps per video frame, i.e. an extra video channel where the
value of each pixel is related to the depth of the corre-
sponding object to the image plane. Our approach utilizes
the modality that corresponds to the motion of joints in 3D
space. More specifically, we require as input 3D trajecto-
ries of skeletal joints (i.e. x, y and z coordinates at each
frame for each) during an action.

We work with 3D skeletal data that have been captured
with the Microsoft Kinect v2 sensor. These data consist of
25 human joints per skeleton. The set of skeletal joints is
illustrated in Fig. 2. Up to 6 skeletons can be simultane-
ously extracted in real-time using the Kinect SDK. Therein,
a human skeleton corresponds to a graph; nodes correspond
to body parts such as arms, legs, head, neck and so on,
while edges follow the body structure. Moreover, a parent-
child relationship is implied. For example, the joint
“HEAD™ is parent of “NECK.” while the “NECK" is the

SHOULDERRIGHT -
[ ELsowriGHT
HIPLEFT \

THUMBRIGHT ;

HANDTIPRIGHT /

=] SHOULDERLEFT

SPINESHOULDER

ELBOWLEFT
e reEET——
WRISTLEFT

1 HANDLEFT
y

\ HANDTIPLEFT
%

ES
FOOTLEFT

FOOTRIGHT SPINEBASE

Fig. 2 Extracted human skeleton 3D joints using the Kinect SDK
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TABLE 11l
ll’-‘fl = &%) ; PERFORMANCE COMPARISON OF ALL THE COMPETING METHODS IN THE COMPLEX NOISE CASE ON THE ICVL DATA SET. THE BEST AND THE SECOND
BEST RESULTS ARE BOLDFACED AND UNDERLINED, RESPECTIVELY

Noisy HSI  LRMR [17] LRIV (11| TDL [14] NGMeet [26] NMoG (18] EIDTV [41] LRTDTV |22]  HSIDeNet |27]  HSID-ONN [28]  Ours
case |
PSNR 17.90 29.08 R 2855 2919 Ji6d 1312 39.15 957 19.60 d0.38
SSIM 0145 0529 N.867 N470 0572 () 788 O R83 0948 0971 0973 0,983
SAM 1008 0516 0093 1).528 0.582 0098 0im 0.217 o1 0ll4 0076
case 2
PSNR 17.65 29.08 RIS 27.56 2897 34.60 318 3870 ju.a2 39.61 40.58
SSIM 0.138 0.530 0,867 1442 0.566 0807 0 885 0945 0970 0973 0.984
SAM 1.007 0515 0,100 0.53% (1584 0O 0.296 0213 0115 0117 0073
case §
PSNR 17.60 28.37 A147 26.67 %29 326 3268 1730 %76 %64 024
SSIM 0139 0516 0.867 n431 0564 0821 () 885 (1933 0974 0972 01L.984

SAM 1.024 (535 0y (1,569 0605 0.117 0233 0.212 0114 0119 0.075
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6. Numerical examples

In this section, we test DAN and DAN-LA by training a binary
logistic regression classifier for the Covertype dataset from the
UCI machine learning repository (Dheeru & Karra Taniskidou,
2017), where the samples in Classes 3 and 7 are used. The
optimization problem involved has the following form:

min. l(e) & — E yilna(zi)+ (1 —yi)In(1 — o (z;)) —Iimll

where w € f-.s and m = 56264 is the number of samples;
— -1 ’

zi = w'X; where x; € B> is the feature of the ith sample

with each entry normalized to [—1, 1], and y; € {0. 1} is the
corresponding label. The regularization parameter is chosen as
p = 0.01m. The gradient and Hessian are respectively Vl(w) =
30 xilo(zi)=yi)+re and Vii(w) = Y I, XX o (2;)(1—0(zi))+11.

For distributed training, we randomly partition the dataset
over n = 10 or n = 100 nodes with each one privately holding
a local subset. We compare our algorithms with the four second-
order methods: FNRC (Varagnolo et al., 2016), ESOM-3 (Mokhtari
et al., 2016), Newton tracking (Zhang et al., 2021), D-BFGS (Eisen
etal., 2017), and a first-order method: DIGing (Nedic et al., 2017).
An undirected communication network is constructed by adopt-
ing the Erdés-Rényi model (Erdos & Rényi, 1960), ie., each pair
of nodes is connected with probability 2 Inn/n. For comparison,
the edge weights are generated by the Metropolis method (Nedi¢
er al,, 2017; Shi et al,, 2015).
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6. Numerical examples

In this section, we test DAN and DAN-LA by training a binary
logistic regression classifier for the Covertype dataset from the
UCI machine learning repository (Dheeru & Karra Taniskidou,
2017), where the samples in Classes 3 and 7 are used. The
optimization problem involved has the following form:

min. (@) & — Zy, Ina(zi)+ (1 —=yi)In(1 —o(z)) + ~—|;m||

where w € i_»__.s and m = 56264 is the number of samples;

zi = w'x; where X; € R is the feature of the ith sample
with each entry normalized to [—1.1], and y; € {0. 1} is the
corresponding label. The regularization parameter is chosen as
p = 0.01m. The gradient and Hessian are respectively Vi(w) =
3 Xilo(zi)=yi)+re and V(w) = Y xiX] o(zi)(1—0(2;))+r1.

For distributed training, we randomly partition the dataset
over n = 10 or n = 100 nodes with each one privately holding
a local subset. We compare our algorithms with the four second-
order methods: FNRC (Varagnolo et al., 2016), ESOM-3 (Mokhtari
et al,, 2016), Newton tracking (Zhang et al., 2021), D-BFGS (Eisen
et al, 2017), and a first-order method: DIGing (Nedic er al., 2017).
An undirected communication network is constructed by adopt-
ing the Erdés-Rényi model (Erdos & Rényi, 1960), i.e., each pair
of nodes is connected with probability 2 Inn/n. For comparison,
the edge weights are generated by the Metropolis method (Nedic
et al.,, 2017; Shi et al,, 2015).
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After flights of less than two hours, 11% of the

army pilots and 33% of the civilian pilots

reported back pain.

6.1.3. Summary on the numerical example

The comparison of detection rates for faults in both S, and S; is
not included due to page limitation, which has a similar result to
the case study in the next subsection.

For all nonzero fault magnitudes, fault detection rates also re-
flect missing alarm rates. Further, the detection rates for zero fault
magnitude correspond to the false alarm rates. From Tables 3 and
4, it can be observed that the false alarm rates for three policies are
nearly the same.
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In summary, for both KPI-related and KPI-unrelated faults,
KPI-KPLS provided correct KPIs information, whereas MKPLS
gave wrong alarms. It is clear that KPI-KPLS is more effective
because it covers accurate scenarios of KPIs, which are unavail-
able in industrial processes. From this point of view, the criterion
in [34] and the criterion in this article can be used to analyze the
T? statistic. The details are presented in Table VII, where n,,
is the number of samples for which the statistics exceeded their
thresholds, 7; is the number of all fault samples, / represents
that the listed inequality is satisfied, and X represents that the
listed inequality is unsatisfied. From the criterion in [34], if
ny/ne > 10%, the fault would be a KPI-related fault; and if
the window size w > 10%n;, the KPI-related fault would be a
short-lived KPI-related fault. Applying these criteria, KPI-KPLS
accurately categorized faults, whereas MKPLS gave wrong in-
dications from Table VII.
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Fig. 2. Monitoring performance of T test statistic for Case I

it continuously. This suggests that minor faults and noise
are difficult to detect. In contrast, the proposed SLR is able
to obtain more samples that exceed the control limit, which
indicates that its monitoring performance is better.

Case I simulates a step change that occurs in a hidden
variable. Compared with Case L. the fault slightly affects SPE
lest statistic, but largely affects T test statistic. Thus, only the
monitoring results of T? test statistic are displayed in Fig. 2.
It is concluded that Case Il is more difficult to detect since all

six methods fail to detect this fault at the 101st sample. Even
s0, the proposed SLR can detect more fault samples, which
verifies that the proposed method is much more promising.

As shown in Fig. 10, fault scores from T2 statistics in SISPCA
identified variables vg, v7, and vg as faulty as they are signifi-
cantly greater than zero. Similar isolation results can be observed
for S P E statistics. On the other hand, both the contribution plots
of T? and S P E statistics successfully identified v7, vg as faulty,
however, it is difficult to identify vg as faulty. since the con-
tribution of vg is small. Considering that vg, v7, vg are CO,,
CO. H, concentrations measured by the same device. also later
findings confirmed that a fault occurs in the gas concentration
measurement device, it can be concluded that fault-isolation
results obtained by SJISPCA are correct.

Figs. 11 and 12 further present the aggregated fault scores
using PCA and SJISPCA. These results confirmed the previous
observation that SISPCA-based approach successfully identi-
fied the three gas concentrations as faulty. whereas PCA-based
contribution plot did not isolate vg as faulty.
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It would be interesting to learn why oxygen is depleted during this type
of sputtering,
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In the future, we will investigate the effect of using an oxygen ambient.
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The results of this study may lead to the development of
effective methods for teaching grammar to language immersion

students.

The technique presented in this paper should be useful in

reducing the amount of sludge in wastewater from

semiconductor plants.
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6. Discussions, generalizations and applications
6.1. Insights from Noether’s theorem

The celebrated Noether's theorem (Neuenschwander, 2011)
states that every differentiable symmetry of a group action on a
physical system is associated with a corresponding conservation
law. In special cases, two well-established conclusions on symme-
try and conservation laws could be briefly stated as (i) symmetry
under translations implies conservation of linear momentum, and
(1) symmetry under rotations implies conservation of angular mo-
mentum. In our definitions of the linear momentum and angular
momentum for networked control systems, they are defined as
overall quantities relating to the sum of individual momentum
quantity over all agents. Thus, one can derive a multi-agentversion
of conservation laws in the light of Noether's theorem. We should
emphasize that the symmetry in the context of distributed coor-
dination control of networked systems comes from the following
WO aspects:

e The invariance of a predefined potential function under
certain group actions, which enables one to calculate the
infinitesimal generator corresponding to the group action
along each agent's evolution;

e The undirected graph topology modelling the interactions
between neighbouring agents, which allows one to adopt
gradient-based controllers for a multi-agent coordination
control problem (e.g., (5)).

We now show new proofs for generalizations of Theorems |
and 2 in a much more general sense, with insights gained from the
relation between symmetry and conservation laws. The main ideas
are based on the fact that a shape potential function for formation
control or coordination control, such as the one defined in (4), is
invariant under translation/rotation group actions to all agents.
The proofs also involve the calculation of infinitesimal generators
of group actions associated with translations or rotations. We refer
the readers to Bullo and Lewis (2004, Chapter 5.4) for several
versions of theorem statements on invariance under actions and
infinitesimal generators. In the following analysis, we assume that

p|+p2+---+}.7y|=0 (22)

and this proves the conservation of the overall linear momentum
(or equivalently, the invariance of the formation centroid) for a
coordination control system in the form p = —V,V derived from
more general potential functions. [J

It is clear that the formation potential function in (4) is in-
variant under translation action, and the gradient-based formation
system can be derived from this potential under an undirected
graph topology. The above proof also incorporates previous proofs
reported in e.g. Garcia de Marina et al. (2016a), Krick et al. (2009),
Oh & Ahn (2014) and Sun and Anderson et al., 2017) in a unified
framework. We now show an alternative proof for a generalized
Theorem 2 with the insight of rotation symmetry, by extending the
results to more general potential functions.

Theorem 8 (Conservation of Angular Momentum in General Dis-
tributed Coordination Systems). Consider a general potential function
denoted by V(p;, p2, ..., Pn) which is a function of relative vectors
(Le, pi—pjwith(i, j) € £) and is invariant under rotation action, and a
distributed coordination system evolving as a gradient descent flow of
V with an underlying undirected interaction graph. Then the angular
momentum of the distributed coordination system is conserved and is
zero.

Proof. The invariance of V under rotation action implies that, for
any R e S0(d) with d = (2. 3},° there holds

Vipi, P2, .- ., ) =V(p1.pa,.... Pa)
=V(Rp1. Rpa, ... ., Rpn). (23)

Note that any rotation matrix R can be written as R = &%, where
¢ < Risa scalar parameter (e.g. angle of rotation), and @ < so(d) is
a skew symmetric matrix. In the following we focus on the proof in
the 3-D case, in which @ can be obtained from a vector w € R’ via
the so-called hat operator (Murray, Li, & Sastry, 1994); i.e,, for any
b € R?, there holds @b = @ A b. The proof in the 2-D case follows
similarly but can be simplified since @ € so(2) can be identified by
a single parameter instead of a vector as in the 3-D case.




[Ei=0

LR

S
/\




Il . £

> 14 REW?

O %X EBEMER S, FRNZ5 RN
WE. IR XWERAETN. FREHAR
B, ERUARIARFRETHAER, BT
oA, ARek#ELLE.

IV. CONCLUSION AND FUTURE WORK

In this article, we have introduced a deep spatial-spectral
global reasoning network for HSI denoising. To effectively
and efficiently explore the contextual information for HSI
denoising, we proposed two global reasoning modules to
capture context along the spatial and channel dimensions,
respectively. These two modules are further combined with
densely connected networks and form the encoder and decoder,
which can thus be used to exploit rich feature representations.
The network formed by the encoder and decoder can preserve
the image structures well while removing the complex noise.
Experiments have verified the superiority of our method on
both synthetic and real HSI data sets compared with other
state-of-the-art HSI denoising methods.

Although the proposed network achieves excellent perfor-
mance, the design of the network still lacks interpretation.
In the future, we may focus on designing an interpretable
network deduced from the traditional HSI denoising method
(e.g., unfolding an iterative algorithm into a network), and thus
each module of the proposed network has its own physical
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Close the circle and move beyond.
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This paper has proposed two distributed second-order op-

- 40 ] 7L ; timization algorithms with global superlinear convergence. The
striking features lie in the use of (a) a finite-time set-consensus
method, (b) an adaptive version of Newton method for global
convergence, and (c¢) the low-rank matrix approximation meth-
ods to compress the Hessian for efficient communication. Future
works can focus on asynchronous versions of the proposed al-
gorithms as in Zhang and You (2019a, 2019b), the integration
of the proposed algorithms with quasi-Newton methods, and
developing more communication-efficient ones.
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7. Conclusions

PLS has been widely used for monitoring complex industrial
processes when quality variables are taken into account. There is,
however, a lack of understanding of PLS geometry for the purpose
of process monitoring. In this paper, the effect of Y on the decom-
position of the X-space is clearly shown and the geometric inter-
pretation of the PLS decomposition structure is given. Based on this
interpretation, two alternative algorithms of PLS, W-PLS and SIM-
PLS, are compared with the standard PLS in terms of the latent
space decomposition and process monitoring. It is demonstrated
that orthogonal sample space decomposition achieved by PLS is
critical for process monitoring. It is concluded from analysis and
simulation that monitoring using W-PLS and SIMPLS will cause
ambiguous alarms and more missed alarms than the standard PLS.
The standard PLS is the most appropriate for process monitoring
among these alternative algorithms.
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V. CONCLUSION

This paper proposed the framework for QFDD with applica-
tion to batch multimode processes. The framework consists of
three relevant methods: multimode clustering, a nonlinear fault
diagnosis method. and online classification of the new measure-
ment. The training data from different operating modes were
clustered using the nonlinear KFCM-based method. and a BWP
index was developed for determining the optimal mode number.
The KPLS method was improved by considering a higher FDR,
and based on it. the contribution rate method was used for fault
diagnosis. The online data were classified using the abilities of
KPLS regression and Bayes inference.

The proposed methods were applied to a batch HSMR
process to diagnose faults that affect the product’s thickness
and flatness. It was seen that the framework can show accu-
rate clustering results, higher detection. and precise diagnosis
performance.

Future work considers topics with dynamics and non-
Gaussian dataset in batch multimode processes to achieve
optimal operating performance.
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Numerical
studies on the TE benchmark process have verified
that the proposed framework can improve the
monitoring ability and the proposed optimization
algorithm is convergent. Naturally, the
spatiotemporal prior can be combined with other
data-driven PM approaches, which deserves further
investigation.
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VII. CONCLUSION

In this article, we proposed a novel feature selec-
tion approach, named unsupervised feature selection with
RSOGEFS, to solve the original £;p-norm constrained prob-
lem instead of solving its relaxed or approximate problem.
RSOGES directly selects a good feature subset rather than
selecting good individuals one by one. Moreover. RSOGES
simultaneously performs feature selection and similarity
matrix construction to adaptively learn the local manifold
structure of data. Most importantly, two optimization strate-
gies are derived to optimize the proposed RSOGFS model.
We proved the convergence and approximation guarantees for
the new algorithms. The superiority of RSOGES over the state
of the arts was demonstrated on real-world data sets.
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Conclusion

Insummary, wereport the observation of two types (centre divergent
and centre convergent) of skyrmion-like polar nanodomainin PbTiO,/
SrTiO, bilayers transferred onto silicon, which can be converted to
eachother by applying anexternal electric field. High-density resistive
memories based onthese topological nanodomains have been demon-
strated and the ‘on’ and ‘off” states can be controlled by switching the
type of nanodomain. There are several unique advantages of this type
of polar texture integrated onsilicon. (1) As there is only asingle layer
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O Itis clear from the forgoing discussion that - --

O This demonstration/illustration/comparison shows -

0 The above results/data lead us to a conclusion that - -

[0 From the results we have obtained/it can be concluded that ---

0 On the basis of these results we conclude that - -

O All these data confirm the previous assumption that -+

O It has been proved that the separation ratio of this system is supetior to that of the conventional system.

O Studies and trials have led to the conclusion that digital voice transmission has substantial advantages over

analog transmission and should thus be provided for future development.
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O On the basis of -+, the following conclusion can be drawn---

O From :--, we now conclude -

O To sum up, we have revealed---

O We have demonstrated in this paper- -

O The results of the experiment indicate-- -

O On conclusion, the result shows: -

O We have described: -+, we found- -

O The research work has brought about a discovety of -

O Finally, a summary is given of - --
O These findings of the research have led the author to the conclusion that: -




Conclusion

Our results comprehensively demonstrate that a pure reinforcement
learning approach is fully feasible, even in the most challenging of
domains: it is possible to train to superhuman level, without human
examples or guidance, given no knowledge of the domain beyond basic
rules. Furthermore, a pure reinforcement learning approach requires
just a few more hours to train, and achieves much better asymptotic
performance, compared to training on human expert data. Using this
approach, AlphaGo Zero defeated the strongest previous versions of
AlphaGo, which were trained from human data using handcrafted fea-
tures, by a large margin.

Humankind has accumulated Go knowledge from millions of games
played over thousands of years, collectively distilled into patterns, prov-
erbs and books. In the space of a few days, starting tabula rasa, AlphaGo
Zero was able to rediscover much of this Go knowledge, as well as novel
strategies that provide new insights into the oldest of games.
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People get natural rubber from rubber trees as a
white, milky liquid, which is called Iatex. They
mix it with acid, and dry it, and then they send it
to countties all over the world. As the rubber
Industry grew, people needed more and more
rubber. They started rubber plantations in
countries with hot, wet weather conditions, but
these stll could not give enough raw rubber to
meet the needs of growing industry.

> M

Natural rubber is obtained from rubber trees as a
white, milky liquid known as latex. This is treated
with acid and dried before being dispatched to
countries all over the world. As the rubber
industry developed, more and more rubber was
required. Rubber plantations were established in
countries with a hot, humid climate, but these
still could not supply sufficient raw rubber to

satisty the requirements of developing industry.
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O useup exhaust O finish complete

O throw back——reflect O buy—purchase

O carry out——perform O underwater——submarine
O get rid of——eliminate O enou sufficient

O keep up——maintain O handbook——manual

O push into——insert O careful cautious

O think about——consider O try—attempt

O take away——remove O get—obtain
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Searching Multi-Rate and Multi-Modal Temporal
Enhanced Networks for Gesture Recognition
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Abstract— Gesture recognition has attracted considerable
attention owing to its great potential in applications. Although the
great progress has been made recently in multi-modal learning
methods, existing methods still lack effective integration to fully
explore synergies among spatio-temporal modalities effectively
for gesture recognition. The problems are partially due to the fact
that the existing manually designed network architectures have
low efficiency in the joint learning of multi-modalities. In this
paper, we propose the first neural architecture search (NAS)-
based method for RGB-D gesture recognition. The proposed
method includes two key components: 1) enhanced temporal
representation via the proposed 3D Central Difference Con-
volution (3D-CDC) family, which is able to capture rich tem-
poral context via aggregating temporal difference information;
and 2) optimized backbones for multi-sampling-rate branches
and lateral connections among varied modalities. The resultant
multi-modal multi-rate network provides a new perspective to
understand the relationship between RGB and depth modalities
and their temporal dynamics. Comprehensive experiments are
performed on three benchmark datasets (IsoGD, NvGesture, and
EgoGesture), demonstrating the state-of-the-art performance in
both single- and multi-modality settings. The code is available at
https://github.com/ZitongYu/3DCDC-NAS.
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. Abstract—Cyber-physical systems are ubiquitous in power
O #'4&7?}5( tl:' %’)ﬂ % Wjﬂ’ Bﬂ‘ systems, tl'ﬂﬂspﬂl‘tﬂl:iﬂ]l networks, industrial (iuutrul pl'ufesws,
=0 > and critical infrastructures. These systems need to operate reliably
#&E%ﬁ Bﬂ’fﬂﬁ‘{' EH‘O in the face of unforeseen failures and external mal?tiuus attacks.
In this paper: i) we propose a mathematical framework for
cyber-physical systems, attacks, and monitors; ii) we characterize
fundamental monitoring limitations from system-theoretic and
graph-theoretic perspectives; and ii) we design centralized and
distributed attack detection and identification monitors. Finally,
we validate our findings through compelling examples.

Index Terms—Cyber-physical systems, descriptor systems, dis-
tributed control, fault detection, geometric control, graph theory,
networks, security.
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A E I A Fat £ 0, We have_ analyzed fundamental monitoring limi_tatimls_. for
cyber-physical systems under attack modeled by linear time-
mvariant descriptor systems with exogenous inputs. In partic-
ular, 1) we have characterized undetectable and unidentifiable
attacks from system-theoretic and graph-theoretic perspectives,
11) we have designed centralized and distributed monitors. and
111) we have provided illustrative examples. Future and ongoing
work includes 1) a detailed analysis of the convergence of our
distributed monitors, 11) the design of distributed identification
monitors, and 111) the design of monitors robust to system noise
and unmodeled dynamics.
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D. Example of Detection and Identification in the Presence of
Noise and Model Uncertainties

We apply our centralized attack detection and identification
methods to the IEEE RTS96 power network [33]. In particular,
we first consider the nominal case, in which the power network
dynamics evolve as linear time-invariant descriptor system. as
described in Section II. Second, we consider the case of addi-
tfive state and measurement noise, and we show the robustness
of the attack detection and identification monitors. Third, we
consider the case of nonlinear differential-algebraic power net-
work dynamics and show the effectiveness of our methods 1n
the presence of unmodeled nonlinear dynamics.
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The newly discovered planet is at least as big as Pluto.

Most regions where this problem arises belong to category X.
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Higher temperatures resulted in less bud formation.

The three images were taken about 90 minutes apart.
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Due to the vast amount of the literature, it would be challenging
to exhaustively review the existing results on formation control.
Rather than an exhaustive review, we thus focus on the character-
ization of formation control schemes in terms of the sensing ca-
pability and the interaction topology of agents because we believe
that both of them are linked to the essential features of multi-agent
formation control.

The characterization of formation control schemes in terms of
the sensing capability and the interaction topology naturally leads
to the question of what variables are sensed and what variables
are actively controlled by multi-agent systems to achieve their de-
sired formation. The types of sensed variables specify the require-
ment on the sensing capability of individual agents. Meanwhile,
the types of controlled variables are essentially connected to the
interaction topology. Specifically, if positions of individual agents
are actively controlled, the agents can move to their desired po-
sitions without interacting with each other. In the case that inter-
agent distances are actively controlled, the formation of agents can
be treated as a rigid body. Then the agents need to interact with
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The water is absorbed by the plant.

O j#3h# b X —HR BN

Large quantities of fuel are used by modern industry.
O a0 # 2 e R

The growth was affected by radiation.

O s 4 XM FRREE

The work was unaffected by the extent of the damage.
O 6 30& A MABRATIHE FBE T %, H3hH R Tbysh, &7 M by means of 5| H :

The machine is powered by means of a small electric motor.
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After it is separated:-----

After separating
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After it is separated------

After separation
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The moving parts of a machine are often oiled so that friction may be greatly reduced.

The moving parts of a machine are often oiled for great reduction of friction.
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The engineer has told us where we shall drill another oil well.

The engineer has told us whete to drill another oil well.
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The rest of this article is as follows. In Section 2, some concepts about uniform at-
tractor, cocycle attractor-and NRDS are provided. In Section 3, we will get the stochastic
. . . Yoy . et L. . I R e . e
three-component Gray-Scott system generates a NRDS. In Section 4, some uniform pxiesi

estimates of solutions are established. In Section 5, the existence of uniform attractor is

proved.
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However, only a few numbers of research approaches have
been promoted to resolve the manifold learning problem of
unaligned data [33]—[35]. Initially, multi-view Local Linear
Embedding (MLLE) [33] suggests the local geometric details
of each feature space as maintained by LLE criterion and
acquires additional details by assigning different weights
to local patches between features. It is obvious that these
approaches are based on a fundamental assumption that it
shares similar intra-class variational information. By defin-
ing a cross-view model, Multi-view Diffusion Mapping [34]
utilizes the inherent relation within each view along with the
mutual relations, while an indicated a random walk process
among subjects is prevented from expecting among the differ-
ent perspectives, which is robust to extension and insensitive
to small structural modification among objects. Next, semi-
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I. INTRODUCTION

Image recognition or classification techniques work effi-
ciently with controlled acquisition conditions and well-
aligned images, but the dramatic appearance changes in pose,
significant illumination variation, partial occlusion, as well
as reduced or even no alignment [I], [2] all fail these
approaches significantly. The extreme difficulty on alignment
is especially challenging since domain transformations cause
it problematical to measure image similarity for classifica-
tion and recognition. Although long-standing batch image
alignment has been investigated over two decades and many
algorithms have been proposed, achieving a high compelling
aligned image is still elusive.
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O The marines took with them full
combat equipment including tanks,

artillery, jeeps, and flamethrowers.

O This laboratory does not even have a
heating installation.

O This model has separate instruments for

oil pressure, water temperature, fuels

gauge, and ammeter.
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becoming increasingly more widespread.

O The aluminum metal cathode became G
pitted during the glow discharge.
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O (alteady) existing

O (alternative) choices
O at (the) present (time)
O (basic) fundamentals
O (completely) eliminate
O (contihue to) remain
O (cutrently) being

O (curtently) underway

O (empty) space

O had done (previously)
O Mix (together)

O Never (before)

O None (at all)

O Now (at this time)

O Period (of time)

O (separate) entities

O Start (out)

O (still) persists
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as a matter of fact,

it should be point out that,
I might add that,

it is noteworthy that,

the fact that,

it is significant that,

the presence of
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If As are applied to B, the following sample can be obtained.

Application of A in B medium promotes the following sample.
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The signals which are not wanted

The unwanted signals
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If the temperature is higher than 60 C.

At temperature higher than 60 C.

O With + £ 444 = T3 AMA

A brief introduction to the cell biology is given with emphasis on histology.
An analysis has been made with satisfactory results.

O 54 %F&

When (it is) powered, a substance may change its colot.

Red is seen to have the longest wave, violet the shortest wave, and green intermediate between the two.
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O Coherence——Be Coherent

O Correct—Be correct




I‘ E“ iﬁi% Ié;

> Keep in mind

The writer’ s aim should be to be
understood at first reading. It is
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Never use a long word where a

short one will do.
--- George Orwell
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B. Practical case

In this subsectig

process with both continuous and
binary variables fi Jra-supercritical thermal power plant
(USTPP) is adopte Pemonstrated the effectiveness and
efficiency of the proposed method. USTPP has attracted much
attention in the power industry due to its high efficiency
of power generation, low pollution emissions, and high op-
erational reliability [2]. [38]. However, it will bring huge

w

SOHANA JAHAN

Thus the method secks the best matrix W that minimizes the raw
loss function):

N
(W) Z vy (g |
13-1

where for 4,7 =1,... N, ayy > 0 known weights and

auy (W) SH8Tx,) — £l )l = W7 () — @lx,))|

not heen addressed in existing literature. For example. WebhN#1| suggests to
randomlf choose the centers and then use an expensgive cross-validation procedure
to dgfide what they are. We have recently proposed Regularized Multidimensional
pfling with Radisl basis function (RMDS) which takes a completely different route

nd regard the seloction of the centers as a multi-task learning problem thst has

begpasidelymterdter-rrrmmiTterrmses——cedogrion ot gl |1 2.
In RMDS [20| a regularization term AW |3 is added to the The opti-
mization model thus hocomes
2 ’)J" . 3 211 a2 M ) A
min _ P(W) =0 (W) 4+ +||W|2, [ (4)
WeRAx=
here (2, 1)-norm of W is obtained by first computing the 2-norms of the rows W,

and then the l-norm of the vector |Wy.|. ||Wo.ll. ... [[Wen.] -
(Wt = (Wl + -+ [Well o—

here Wy is the ith row of W. The (2, 1)-norm favors a smsll number of nonzero
rows in the matrix W, therefore ensuring that the common features (mast effective

centers) will bo selected. The (2, 1)-norm is nonsmooth # fifferentiable) and the
function o2(W) is not convex. Hence, probler

difficult to solve. So
BT Tajorization strategy and the techniques are nid

C=Xmbined to handle the

]

QIW.C) = (W) + (WwT chy. (5)

(2. 1}-norm which led us to the function

RMDS uses data i unsupervised settings that means RMDS does not use any
prior information of the dataset. This article is concerned on the supervised set-
ting. Here we have incorporated the clazss information of some members of data to
the RMDS model and diseussed the improvement of Supervised Regularized Mul-
tidimensional Scaling (SRMDS) over RMDS. The objective funetion with the class
separability term can be defined by :

n
T =ndse 4+ Mse had %9 (kﬂ" )

where Jsg is a class separability eriterion, Jsp is a structure-preserving stress
term and A0 < A «< 1) determines the relative effects of these two terms. A

value of A 1.0 gives the standard multidimensional scaling criterion with no
class informstion. At the other extreme, A = 0 means that emphasis is on class
separability.

The rest of the article 15 organized as follows. In the next section, we have
introduced notations and terminilogies that have boen used through out this article.
In Section 3, we will review RMDS model_which is an improvement of the RBF-
MDS model introduced by Webb [34] amhc way, we will also highlight an

iterative block-majorization method which™ e applied on our proposed model.
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Immediate
Reject (26-
Dec-2019)

view decision letter
£ Contact Journal

Subject:

Body:

Industrial Informatics (TII). Although your manuscript is of interest and
technical merit, I regret to inform you that we will not be able to
consider your manuscript in its present form for TII,

In order to deal with the large number of submissions to TII in a timely
manner, all the manuscripts we receive are initially screened by the
Editor-in-Chief and/or Associate Editors. Given the fact that TII can
publish only a small fraction of the manuscripts received each year, we
decide carefully through an early stage of the reviewing process which
papers are likely to be suitable for publishing in TII after comprehensive
peer-review.

The paper is not suitable for TII.

We understand you may be disappointed by this decision, but hope that
our rapid response will enable you to pursue other options without
undue delay.

Thank you again for the opportunity for us to read your manuscript. We
hope that you will consider submitting your work to TII again in the
future,

With kind regards,

Prof. Ren C, Luo
Editor-in-Chief
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Decision

Cover message

Report

Reject - may not be resubmitted

I regret to inform vou that based on these reviews
and the advice of the Associate Editor concerned,
the decision is to reject your paper.

The essential reasons for this decision are

given in the report by the associate editor.

I should, of course, like to thank vou for submitting vour
paper to Automatica.

Sincerely yours
Torsten Soderstrom

The manuscript has been evaluated by three reviewers. Two of them are
very critical. The main reason appears to be the writing quality and

presentation of the results which demands a complete rewriting of the
paper to be further considered for publication. Moreover, the

SUperiority ol the proposed approach was not verirled nor demonsirate
throughout the manuscript. In conclusion, the work may contain
publishable material but the paper requires a total rewriting and
reorganization that goes, in my opinion, bevond the "reject
provisionally”.
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Dear XXX:

Manuscript ID - -- entitled - - -which you submitted to the -+, has been reviewed.

The Associate Editor and Reviewers have recommended publication, but also suggest some minor
revisions to your manusctipt. Therefore, I invite you to respond to the Reviewers' Comments,

Included at the bottom of this lettet, and revise your manuscript accordingly

Once again, thank you for submitting your manuscript to the --- and we look forward to receiving
your revision.

Sincerely,
Editor-in-Chief
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Four reviewers' reports were collected on this manusctipt, two major revisions and two minor
revisions. All of them raised several technical issues which should be addressed duting the next

revision. Counsideting the recommendations of the reviewers as well as my own reading and

analysis, the authors should prepare a full revision of this paper taking all the above comments into

account.
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Reply to the comments of reviewers on the manuscript

Title

We are verv grateful for your careful reading and comments on our manuscript

(ID: TCAS-11-12272-2021) | We have carefully read reviewers’ reports and revised the

manuscript according to reviewers’ suggestions. Changes are in blue in the manuscript
for easy check. We have addressed all the comments in detail and hope the new version
is satisfactory for possible publication in IEEE Transactions on Circuits and Systems
II: Express Briefs.
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 Comments by Associate Editor:

Question 1: Four reviewers’ reports were collected on this manuscript,
two major revisions and two minor revisions. All of them raised several
technical issues which should be addressed during the next revision. Con-
sidering the recommendations of the reviewers as well as my own reading
and analysis, the authors should prepare a full revision of this paper taking
all the above comments into account.

Answer 1: Thank vou for affirming the contribution of this manuscript and allow-
ing a revision with an opportunity to address the reviewers' comments. In this new
version. we have made the following main modifications:

e Revise the Abstract and Conclusion to highlight the novelty and contributions
of this manuscript.

e Add some recent references in the Introduction to reflect the recent progress made

by the research community.
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: Comments by the First Reviewer:

Question 1: Although this paper is well written and easy to follow,
there are still some typos. I would like to recommend the authors carefully
proofread this paper and correct all the typos in the revision.

Answer 1: According to your suggestions, we have done our best to correct all the
typos throughout the manuscript, and changes in the manuscript are indicated in blue
for easy check. We hope yvou are satisfied with the revision.

Question 2: Some related feature dimension reduction methods are miss-
ing in the current version. For example, "Compound Rank-k Projections for
Bilinear Analysis”, " Adaptive Unsupervised Feature Selection With Struc-
ture Regularization” and " An Adaptive Semisupervised Feature Analysis
for Video Semantic Recognition™.

Answer 2: In this manuscript, we only consider PCA-related process monitoring

methods. thus some feature dimension reduction methods are not referred here. In
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f Comments by Third Reviewer:

Question: The topic of robust PCA/PLS has been beaten to death and is not
something new - as the authors claim. A comprehensive review article in this regard
1S:

Robust partial least squares regression: Part 1. algorithmic developments, Journal of
Chemometrics 22(1) 1-13, 2008.

The works by Hubert and Roussecuw as well as Stahel and Donoho produced early
approaches/estimators for PCA models that are robust to outliers. In comparison,
the submitted article does not review any of these works and does not add anything
different to what existing body of work. Concerning to me 1s also that the reviewed
literature was predominantly produced by authors of a specific geographic location,
which 1s not a true reflection of the efforts made by the research community and

professionally unacceptable.
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The Most Common Habits from more than 200 English Papers written by
Graduate Chinese Engineering Students

By Felicia Brittman

This paper presents some of the most common Chinese-English habits observed
from over two hundred English technical papers by Chinese writers. The habits are
explained and in most cases, example text from an actual paper 1s given along with
preferred text. An attempt 1s made to explain how to correct and prevent such mistakes.
In some cases a possible explanation of why the habit occurs is also given. This paper
can serve as an individual guide to editing technical papers especially when a native
English-speaking editor is unavailable.
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> 4k Da/an/the

O Incorrect: Figure 2 shows the distribution of telative velocity on sutface of main and
splitter blades.

O Correct: Figure 2 shows the distribution of relative velocity on the sutface of the main
and splitter blades.
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O Very long sentences ate especially common in

Chinese-English writing because the writers
often translate directly from Chinese to
English. Although, in Chinese writing it is
acceptable to put several supporting ideas in
on sentence to show their relationship, in

English, the main idea and each supporting

idea is typically written in separate sentences.
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O Too long: The gear transmission is grade seven, the gear gap is 0.00012 radians, the gear

gap has different output values corresponding to any given input value, nonlinearity of the
gear gap model can be described by using the phase function method, the existing backlash
block in the non-linear libraty of the Matlab/zdimulink toolbox can be used, the initial

value of gear gap in the backlash block is set to zero.

Cotrect: The gear transmission is grade seven. The gear gap, which is 0.00012 radians, has
different output values corresponding to any given input value. The nonlinearity of the gear

gap model can be described by using the phase function method. The existing backlash
block in the non-linear libraty of the Matlab/zdimulink toolbox can be used; the initial
value of gear gap in the backlash block is set to zero.
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O Incorrect: For the application in automobile intetiors, this papet studies the nesting
optimization problem in leather manufacturing.

O Correct: This paper studies the nesting optimization problem in leather manufacturing for

application in automobile intetiofrs.
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O Incorrect: To ensure sheet metal quality as well as assembly quality, CMMs are widely used

in automotive industry production.

O Cottect: CMMs are widely used in automotive industry production to ensure sheet metal

quality as well as assembly quality.
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O Incorrect: 12 parameters were selected for the expetiment.

O Cotrect: Twelve parameters wete selected for the expetiment.
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O Incorrect: If the power battery SOC > SOClo and the dtriving torque belongs to the
middle load,---

O Cortect: If the powert battery SOC is greater than SOClo and the dtiving torque belongs to
the middle load,---




I‘ > /‘\ /ﬂki
> BAEL—

O Incorrect: Figure.6, Figure6, Fig.6, Tbl10
O Correct: Figure 6, Fig. 6, Tbl. 10
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Instead of Say Or say
Research work Research Work
Limit condition Limut condition
Knowledge memory Knowledge Memory
Sketch map Sketch map
Layout scheme Layout scheme
Arrangement plan Arrangement plan
Output performance Output performance
Simulation results results simulation
Knowledge information Knowledge information
Calculation results results calculation
Application results Results Application
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O Do not write by this way . Instead write by doingthis’ ,or ‘using this method’ .

O Never write ‘Howto-:+’ at the beginning of a sentence. (Don’ t say it ither.)

O Do not write ‘the results are showed as Figure 2° . Do write the results are shown in
Figure 2°

O Refrain from using the word obviously in a technical paper

O Avoid overusing the phrases ‘thatis to say’ and ‘namely’ . Instead, try to convey your

meaning in one sentence.
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v This is an n-valued function.
v" A magnet has an S pole and an N pole.
v" Sudden changes of voltage in an RLC circuit may produce tinging.

v" 'This is an 8-volt battety.
v' A UFO appeared in the sky last night.
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v" The control of system is an interdisciplinaty subject.
v' In Chap.1 the analysis of diode was discussed in tetms of three general methods.
v" The design of control systems depends greatly on the application of complex-variable theoty.

v" The reader should be aware that the binary data code is converted to base 10 for human consumption.
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v" Electricity is widely used in industry and agticulture.

v" Electrical enetgy can be changed by electric motots into mechanical energy.

v' Machines are run by electricity.
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v' Introduction to computets.

v" Study of phase-locked loops.
v" Quantum theory of light.
v" Component Method of Vector Addition.
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v" Einstein

v' Harbin Engineering Univetsity

ERE: B EANR A by 8 SR A K Hy B 2 B A AR B e e R

v" The Department of Computer Science

v’ the People’ s Republic of China
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v Figure 2-1 Genetration of sine wave by vertical component of rotating vectot.
v Figure 2-5 Effect of ammetet resistance on cutrent in circuit.

v' Fig, 1.1 Keyboard with attached printer and oscilloscope display.

REXAIREBTRARRAG T, FREEEZ T
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(%5 R febetween A and B, from A to B, the variation of A with B 24 %% R #)

v Ohm first discovered the relationship between cutrent, voltage, and resistance.

v' A transistor consists of three parts: emitter, base, and collectot.
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v' The unit of powet is a joule per second, which is called a watt, in honor of James Watt,

developer of the stream engine.
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v’ 'This equation is known as Ohm’ s law.

MAZ BEEGHERA RS, —RECLHNEA TN

v' This equationcan also be obtained from the Karnaugh map shown in Fig.1-3.

v The Chebyshev window is more difficult to implement than Hanning” s window.
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v & (21) Equation (2-1)

vV FZF Chapter 3
v 5.1% Section 5.1
v R2-2 Table 2-2
v K32 Fig. 3.2

v #51 Page 5
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v The unit of potential difference is the volt.

v" The unit of capacitance is the farad.
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v" 'This book is designed for managets who wish to leatn about the technology,
applications, and scope of CAD/CAM.

v Microwave engineering is the branch of electtical engineeting that deals with
the transmission, control, detection, and generation of radio waves whose

wavelength is short compared to the physical dimensions of the system.
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v' A brief qualitative discussion of some basic concepts is presented in this papet.
v' A quantitative analysis of this citcuit is rather involved.

v' A general knowledge of the characteristics of electrical transmission is essential if
the reader is to gain an understanding of data communications.

v' There is a growing awareness that this technique is of value.
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v" All the instruments in our laboratoty are home-made.

v" Both the devices here atre very good in quality.
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v Itis necessaty to determine how large a force is required to move this body.

v" This manipulator can lift as heavy a weight as 450 kilogram:s.
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UASMA protocol employs an unique frame structure.

O &Ja, AXM7EgitT W naEntes.
At last, broad stepped impedance transformer is designed by this method.

O ZrxafATHERIRN—4%%5 2,
The approach can be applied to one-dimensional potential barrier with arbitrary profile.
O &MY T —HETHREARENRET %

We propose a kind of numerical method based on the Newton’ s iterative method.
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v’ three fifths/seven tenths/ one half
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> B BORT &
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v 3 parts pet thousand
v’ a third part in a thousand
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v This voltage is 80 times the signal applied to the amplifiet.
v Its speed is three tenths that of light.

v" The voltage across this resistor is three fifths what it was.
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O n times+ b3 % =n times as +JE &K +as

v This wire is six times longer than that one.

v This value is neatly 4.5 times greater than the ideal one.
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O 3% 2 (etron) y TLHZ N

O X it EIF 7RG R & £ 3%

O R & # 3 2R 32X #0419 K & (demand) O A 192045
O X ANJG A (component) b iy B 7 F R LR (volo).

O A= ey E A BIRD T 156
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[1] of

O “of+XUK AW FRTXULFMNNHAER, FELER.

v' Engineets may find the book of value as a refetence on basic problems.

v' What is desctibed in this section is of great importance.
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[1] of

O ¥xzx “F-2” , BTAERER WHRBEE, WTRE-—RNTT ¥,

v' Of all the computets in this laboratoty, this one works best.

v' Of all the four parameters, three can be disposed of rather quickly.
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[1] of

O TxrEMERELTRAALXR

v' The lighter machine patt has a mass of 7 kg,
v' This device can supply 4 mA of output drive current.

v" The topic of trouble-shooting will be discussed in Chapter 9.
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[1] of

O XEEWARZLAN AN A FAWEREE

v' Fig.2 shows the vatiation of V with L

v Ellipses ate used to desctibe the motions of the planets around the sun.
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[1] of

O HETwmWA4RZLNEWAEWE R EE

v" The tesolution of a fotce into x- and y- components is possible.

v" Exposute of the body to potentially toxic substances should be avoided.
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[2] with

O “with+REEFHR AR ERTXEAFFANNER, EEIER,

v These expetiments should be done with cate.

v' This parameter can be measured with accuracy.
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[2] with

O With 5 vary, change, increase, decrease% 3 7 3% i Wt ¥ kor “FE & 7 Z2E,

v" The conductivity of a semiconductor varies with temperature.

v" 'The current decreases with the increase in resistance.
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[2] with

O WA m—Hf “withgH™ , RNRARHN 2, TEEREMEERIE

v’ With friction present, a part of power has been lost as heat.
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[2] with

O ¥with HEFET KRR “XT, AT &R

v’ With the alternating cutrent, things are different.

v' With radar, we can see distant objects.
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[3] by
O by R 78 WD 402t Bl

v’ In this case v and i differ in phase by 90" .
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[3] by
ObyH &kr RE, B, TEAEHRIZH

v' By Eq.(3), we can obtain the following exptession.
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[3] by
O “by+si4H —RTHRT B LR

v' By an examination of the petformance of the device, we can undetstand its features.

v' By analyzing this model, one can learn about the structure of an atom.
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O 3% 7= ¥ & Wmethod, technique, approach, scheme& #] # % Flby, BHXF “HA--F &~

v' We can solve that differential equation by this method.
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[3] by
O XF7RT “k % 8 ZHBOHEFE

v" This device measures 12 by 18 by 6 inches.
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[4] for

O for MR HEREFHKE

v" The output may stay high for a long time.

v" They have been working for several years on such a computet.
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[4] for

O for 7 “XWF, Y- W, - Wy iE”

v" For x>1, this equation does not hold.

v" This book is too difficult for a beginnet.
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[4] for

O for 5 31 solvei® fl 5k = F 2 T E R XT 5%

v' Itis necessaty for us to solve this equation for x.
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[4] for

O # method, technique, equation, algorithm, condition, requirement% 17 Jg % J for

v' There are several methods for antenna design.

v This paper presents an algorithm for desctibing the solution of some engineering problems

in the graph theory.
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[5] on/upon

O #ZonfruponZ ERAFHAFWIRTHEWARNY, —KERx "— 8 1 "&
...... zj—é—” z;‘%

v" On simplifying, the tesult becomes as follows.

v" Upon rearranging the above equations, we get to the following set of equations.

v" On the second half cycle, Q1 is off while Q2 is on.
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[6] in
O g BRrBEMANARIEE, B R

v" Hete t is measured in seconds.
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[6] in
OingRRxrrawEr, 88 ‘9

v" Radio waves travel in all directions.
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[6] in
O in¥ %7 “FHE

v" 'This computet is good in quality.

v" The output pulse is identical in form and width to that of the input.
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[6] in
Ok A RERTHEWLARE, B W K “F--BH

v" In our discussion of differential equations, we shall restrict our attention

to equations of the first degree.
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O # 4 77 reduction, decrease, increase, change, drop, tise, fall £ & % fin

v' We can measute the slight change in pressure.

v" The inclusion of R causes a dectease in amplification.
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[7] over

O %7 ‘@it A

v Itis necessaty to protect data that are transferred over the network.
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[7] over

O %% “§--Mk”

v" The scheme has a few advantages over that one.
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[7] over

O %x “&--RER

v 'This voltage is faitly stable over a wide frequency range.
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[7] over

O %7 “#it(=more than)”

v' The wavelength of this musical note is 7.8 ft, over three times longet

than the wavelength of the same note in air (2.5 ft).
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[7] over

O %% “#E

v" The charge is distributed over the sutface of the conductot.
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O BEAWE3RISXMEKFR ERE N r2EE KW,
O Z10A8HF EX XM T —HER T E,

O REZARFEEN.

O IR E S B 3 BEE R
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> 53 R
O AX®Y T &2 B As — 3w R 5 7 %o
This paper presents a new kind of recognition method of radar target.

O BEfR#EsRASMEKFRER KNP HEEE KW,

The influence of the moving state of the target is very strong for the tracking accuracy of the EKF.

O Z10A8H R EX XA T —HERILE.

Another comsat has been launched in the morning of the 8th of October.

O wEZAREEEN

Voltage is measured with volt.

O 1A E S mH 5 BEE RN

They will leave to Beijing to attend an international conference of mobile communication.
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O #m P HREXFHEERY AW ERWERZR, ¥ NH A get, tun, go, stay,
appeat, look, proveZf

v This graph looks puzzling,

v’ Its result proves cottect.

v In this case, the output stays high.
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O 2 B) 3} 7 (remain, seem, appear, happen) 5 5417 F & X & R IE &

v This problem remains to be solved.

v" These expetiments appear to indicate that there are only two kinds

of electric charges in the universe.
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> K307 (do, does) By £ A
O A5 e, RehiAEE b I LBoREA A fr XRiE A

v" Copper conducts electric current better than aluminum does.

v These radio waves behave as light waves do.

v" As do most operating systems, the UNIX operating system consists of two

separate parts: the kernel and the systems program.
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O This kind of magnets [ ] widely used in electric bells.

O There [ ] a large nhumber of short CPU butsts.
O This is particularly true when more than one transistor [ ] used in a citcuit.
O Each man and woman [ ] asked to complete a form.

O In this case, large amounts of code [ ] needed to handle infrequently occurting cases.

O The signal plus noise passes through the receiving filter and [ ] sampled by the A/D converter.
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> EH

O This kind of magnets is widely used in electric bells.

O Thetre is a large number of short CPU butsts.
O This is particulatly true when mote than one transistor is used in a citcuit.
O Each man and woman was asked to complete a form.

O In this case, large amounts of code are needed to handle infrequently occurring cases.

O The signal plus noise passes through the receiving filter and is sampled by the A/D converter.
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> JLREREERE ZEWIF N

O 3 & B|i7 above, below, here, there, everywhere, anywhere, between, around, nearby,

up, downtk J& B & &

v 'The table below lists resistivities of some substances.
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> JLREREERE ZEWIF N

O #t ¥ Bl 38 now, then, today, ahead, afterward{E J5 B & &

v" The problem now is to determine the magnitude of the cutrent.




Il — #%: 8F

> JLK B E R E R EN R
O % &R 3%+ K 2 8l 17 (away, apart, on, ago) 1F & B & 3%

v' The scientists 50 years ago could not do that.

v" The force between two charges of 1 coul each a distance of 1m apartis 9X 10 N.
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> Bl AR e A B
O 7 S| % T A E

v" Usually some of these parameters are known.
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> B AERIERWALE
O FEH A SARERNERT, BRAEEREN AL HAZHE

v" The device consists mainly of five parts.

v This leads directly to the citcuit of Fig, 6.
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> Bl RAEREN N AE
O & “BEF+AA" (due o) AT B EEE LKL F

v This variation of ICQ with temperature is due ptimatily to variations in VBE.




Il — #%: 8F

> BlRERER WAL E

O A AR, SHH A5 W BRME R BH 3R T % AR
T B A

v This parameter can also be obtained from the vi charactetistic.
v" The revetse voltage gain can usually be neglected.

v" The noise voltage can be greatly attenuated.

v" The ac and dc components can be treated separately.
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> Bl AR e A B
O Bl k&£ EIZHAN

v We now introduce the usual symbols used in electtic-circuit diagrams.

v' This figure cleatly shows the test points.
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> Bl RAEREN N AE
O B3 % 352 5y R

v" You must use these rules correctly.

v We can solve the equations simultaneously.
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> Bl AERE R AL E
O B e R by BUA — BT ko 25, BT RENRRERE, AHETHAECLH

v' Itis necessary to dectease propagation delay time dramatically.

v’ We discuss the inverter primarily to illustrate the important charactetistics common
to all families of gates.




O X EWHEE EEF present(FFE B, else(FH B #), what(so)ever(fE T ),
involved(# 5% ¥), inclusive(# B /#.3& & W #Y)

v This chatge interacts with other charges present.

v" Everything else in this equation can be measured except C2.




O F&PL “-able” B “-ble” FRWHEFEREMBHW LT E A MEIER,
available, obtainable, achievable, responsible, possible, usable, total &

v" Even in this case, here are two directions possible.

v' This measure is the key for the extremely low dc power achievable.




O 7% %45 R 8% % B some, evety, any, no 5 thing, body, one# 7| 4 & & B £ € R Z J&

v" Now there is nothing mysterious about computets.

v' 'This book contains something new.

v" Everything electronic will be done digitally.
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v" 'This book is a help to citcuit designers both new and old.

v" Thetre are many problems, both technological and financial, that remain to be solved.

v" Neutron has no chatge, neither positive nor negative.
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O “BAKKERF+ELHERE FHERERE

v' The efficiency of the amplifier would be 50 percent, the maximum theoretically possible.

v" Fig.16-3 shows a situation a bit mote complex.

v" For any value of x thete are positive and negative slopes, numetically equal.
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O BAF B (F B A un~edH ) 7 R F

v' With the help of a computer, this machine can work unattended.

v' Even if a student can follow every line of every example in this book, that doesn’ t mean

that he or she can solve problems unaided.




O %R EiEERE

v" Accurate in operation and high in speed, computers can save man a lot of time and labot.

v" Dependent upon the system, this delay can be 1s to 2 min long.

v' 15 s zero, independent of the applied voltage.




> %A

O AXMERLT, WAFLTE, @it TH,

O Su e BRI T 5l RS HEA R, WERRT AR THEE.
O XA HJUFF el R

O AXANERE, XENELEMET—2#K.
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> %398
O AXF/ERT, WAFLTR, &L TR

In this case, the input does not fall; the output does not fall, too.

O sy AR T 5l RS A AR, WERRT ERTHER.

The resistance of a conductor not only depends on the material with which the conductor is made,

but also on the size and temperature of the conductor.

O XA HJUFF 8 R
This parameter almost cannot be measured.

O AXANLRE, XeNBLEMET—EHK

In this laboratory, this instrument is more expensive than any one.
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O HERAEREFEHFARTWERRRFTEX R

v Physics is the most quantitative of the sciences, and we must become accustomed to
its insistence upon accurate measurements and precise relationships if we are to

appreciate its results. (£1§ & R)

v' The questions of convetgence ate not simple, and their study forms an impotrtant
chapter in modern analysis. (3 & 5 &)




Il — #%: /F

O R¥Fonet —MERAE, &R “AA, M1, KE

v’ Bythe “mostefficient” algotithm one normally means the fastest.

v' Befote one studies a system, it is necessaty to define and discuss

some important terms.
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v' Before it can work, a computer must be told what to do .

v" Because of its capacity to handle large volumes of data in a very shott times, a

computer may be the only means of resolving problems when time is limited.

v When they get hot, all metals melt.




Il — A% 47

O F7%H & o A4 R/ 7 KRB R 7 R

v' This device can be computer controlled.

v" 'The container is water resistant.
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O &3 18 A 1 B AL 3E 8 R

v When we use this multiplication method it is not necessary to figure out all
possibilities, a procedure which is often very lengthy, or even impossible from

a practical point of view.

v' An instrument for measuring electric resistance, the ohmmeter is widely used

in electrical engineering.
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O 437 5 MMA W3 (4 1A of 4 T AAME 4 FB)

v' This chapter deals with the effect of temperature on transistots.

v" The dependence of y upon x is expressed by y=£(x).

v" The resolution of a force into x- and y- components is possible.
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> LA R IR A T A B A
O — i 4 u 7] W 2 B

v’ 'This section deals with analog-to-digital converters (A/D’ s).

v" These systems include PCs running Microsoft Windows.

v These two emf s are equal.
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> LA R AR AR B X
O X058, S2HREEFNEEL A

v' The computer can interpret the same binary configuration of 0° sand 1’ s as

data or as an instruction.

v’ The differenceiny’ sis taken so that it is positive.
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> LA R AR AR B X
O SHw/NT1a, HEumea A2 50X

v' The amplitude vaties 0.44 units above and below the zeto axis.

v" In this case both the resistor and the source absorb 0 watts.
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> LA R s AW A BT A
O % w63 9 5 R R A S L7

v Figs. (1-2) and (1-3) show this process.
v" Egs. (2-5) and (2-6) are very useful.
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> LA R IR A T A B A
O — 370 % $4 3 (time, work, energy )72 45 € T 90 T L AR Z B X

v" The control signal can arrive at different times without affecting the state of the output.




Il — #%: AL
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v RERE
vV RERFE
vV RE Y
v Btk
v B EA
v BT RREL
vV BRER
v BAEBR
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> 4 3R R B T A B 30

v RERE Improve the quality
v REER Raise the efficiency
v RERY Increase the ability
v BR#HE Make progtess

v BARREA Win a victory

v B Make achievements
v BREZK Gain expetience

v BERFE Achieve results
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> 3R Ja IR T AT

v AW B
v EARDEB
v EAK KB
v A B
v EASHHB
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> R Ja R W A-1E

v LAY B
v FEARDEB
v AR KB
v A B
v EASHHB

Throw A at B
Aim A at B
Send A at B
Point A at B
Emit A at B
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> BRF B EE NN

v" Characteristic of v" Equivalent to
v" Indicative of v' Parallel to

v' Aware of v' Similar to

v" Familiar to v" Propotrtional to
v' Familiar with v’ Tangent to

v’ 'The same as v' Vettical to
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> %3 |

O WATHF 2 ML KB MD T

O fAIR B Z AR ERZZ AR
O XAMANSAH, RENMTHREH AN,
O 3R EkLT 548 —H5F,
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> %X A&
O AT M X KR 7 22 o
All of them can not solve this type of special differential equation.

O IR mE AR BRI LKRE T

They do not know if this material can stand a so large force or not.

O XAMAZ0H, HENTHREH AN,
There are M polygons altogether, whose vertex number is all N.

O sw Rk LF5HE 5T,

The iron is almost as good conductor as the aluminum.
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> Bl MAEEEEAERNLE
O XMTEAERIEHEGTHNMLE, EGE. R, WHHEH T, Whowevet, for example

v' Howevet, the following factors must be taken into account.

v Digital information, howevert, consists of disctete numerical values.

v The tipple is very much reduced by the double filtering action, howevet.
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> BHEREHMWENE
O AFEaqFWHRL, —BATFEERERGALE, HEFHF.

v" 'This book is, we hope, a concise introduction to communications systems.

v" The Special Revision Units will, it is hoped, constitute a valuable aid in the task of consolidation.
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> BHEREHMWENE
O A FEREAGFRER, —BRREATZEE, FHEETHF, —BRFLELHF.

v' Ohm’ slaw has a few forms which it will be found are very useful.

v In this case Ic vaties little with UCE, which we think is very important.




Il=. &A\H

> AR EIFEHNENE
O XA EIRANAETF, &E MK E say, letus say%

v' Well-grounded students can absotb Chaptets 4 and 5 in say three weeks.

v" The pump creates pressure of, let us say, forty pounds per square inch.

v We try to make x drop below say 5.
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> B
O — %2 E{# fno, none, neitherZ R 26 %E

v" None of these problems can be solved at once.

v" No book is petfect.

v" Neither of the devices is good in quality.
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O 1 A every, both, allF Snot#E A XX A W2 EEMA KT LT

v' Students are not familiar with all these problems.
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O ZRWEH: TANER, AXREXEHEHTNaW

v' It does not appear that this value satisfies the equation.

v" It did not seem that such studies could have any practical use.
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O &4 “by+EIE™ W4 MR 5 R S

v' By the time students graduate, they will have taken up 30 coutses in all.

v" By 1980 the corporation had produced more than 1000 radars.
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O AAAZKHITHRER "—EEH#TEHIHE WaX

v" These days he has been conducting an important test, but he has not finished it yet.
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O @ gRAAwtxmF Rl — T xR, TARATET R

v' Inthe 1940” s, they designed the first generation of electronic computers.
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O %A B 303U R

v When will the international conference on mobile communication take place this year?

v' This device consists of five parts.

v" Computers have found wide applications in every field.
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O RXHEF, XF AXRRNA. ik ®E]-7 WA —RAER

v" A new multiple desctiption video coding system is proposed in this papet.

v' This paper presents a new method.

v This paper deals with the features of signals.
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O AR XHRr Al BB EARSIIEST K HonetF £1EH 314

v As early as the 1820” s it had been realized that this metal could be used in industry.

v' If one wishes to send out radio waves, it is necessaty to generate high-frequency oscillations.
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O “FRMHA+MA=RHIHR WHHEEHR

v' Actually, this result could have been artived at intuitively.

v' In this case, the work done is accounted for by an increase in potential energy.
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O “RYshA+4&RA+AA=EU57A" WRDEIHR

v No mention has been made of this phenomenon in the book.

v' This point must be paid full attention to.
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O B “get, become, temain& +3T £ 4187 A4 Bk B B30 4

v' If the flow is fast enough, the heat gets carried away by convection.

v' The gate will remain closed by the low input until the clock pulse attives.
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O AR AN BERARAE R

O h&ETHRNEHR.

O e R5LBRKET -

O XBFFHRZXATZLRHN A




Il =. ®&
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O KMNAZHLZNENEE.

We are easy to determine the weight of the body.

O RANKAZNMBERIRAERE
We find this concept very difficult to be explained.

O & T ARUER
Work equals to force multiplying distance.
O fiR&ERELBREET &
The results obtained fit the experimental values.

O XM P YRR TELRE A

All these windows cannot withstand a so large force.
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> HEFER
O 3#EF 2 REFBETFEAHEHREE

v’ It takes dozens of seconds for a computet to solve this problem.
v It remains now to determine this coefficient.

v' Itis now possible to convert sunlight into electricity.

v' It will not be necessary to calculate the component to the magnetic field.
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> HAFER

O AT xR EENAHD
----- “NiA +which+ S F R WHR

v We have defined length and time units with which to measure ISO.

v' We shall use such a field on which to base our discussion of magnetic propetties.
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O 773 £ & Ak e 3Ew LA A
----- the ability (tendency) of A to do B B 7 =,

v" Energy is defined as the ability of a body to do work.

v" The greater the tendency of an object to resist a change of velocity, the greater its inertia.
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O %z AR

v' This computet is easy to opetate.

v' We find it vety easy to solve this problem.

v’ We find this quantity difficult to measure.

v We have to find how large to make x so as for this inequality to hold.

v" For a transistor to function normally, it is necessaty to apply proper voltages to its electrodes.
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O EREH T AR AR ERE RSN EZAE,

O FUBEMAERHTRE, TELEFFERMBRESEFRERMRA,
O AMZFRAREHRILERRBAXRAZHE L.

O FATH ¥ 4R T Ak 2 A 201 L5055 K R
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The sine law of the variance of the light intensity brought due to the variance of the cylinder diameter

has been pointed emphatically.
O FREEMARETRE, WELYFIEMRTLLESEERARK.

Not only temperature and light affect the conductivity, but the addition of impurities to semiconductors

also make it to change greatly.
O AMMZERHEMTERRBHXAZNE &,

The various satellites are frequently launched to obtain information about the space.

O RATH ¥ TR T Ak 2 A 20 L5055 K R o

Our semiconductor industry comes into being in the end of 1950s.
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> A1
O 1F=iE

v" These moving electrons form the cutrent.

v" Distance is equal to speed multiplied by time.
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O ERE: SERNETETERIRNFL, XRRANFHETH A

v' Having obtained the initial conditions, we go on to solve the netwotk differential equations.

v Known as a “man-amplifier” , a machine under development consists of a framework that

the operator wears.

v" Four node equations may be written based on an energy balance.

v' Equation (5) may be solved using the Laplace transformation.
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O aA &M SHREERKEATARERMLAR, XAXZRANIEEETLX

v" The sign of the integral depends on the ditection of the path taken, a countet-
clockwise direction being taken as positive.

v" There are several basic laws governing these interactions, all of them discovered

eatly in the nineteenth century.
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O with5A9: 1B RE, 123

v" Both practical design techniques and theotetical problems ate covered with

emphasis on general concepts.
v' All present states ate stable with no inputs present.

v" The device with buttons on it is a keyboard.

v This is an inequality with zero on the right.
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> 4R
O “by+s4R" &Y “Bit-

v' By analyzing the petformance of the device, one can appreciate it bettet.
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v" Upon substituting the actual magnitudes, v turned out to be the velocity.
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v' In using this equation, attention must be paid to the sign.
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Giving resistance and current, voltage can be determined.

O X & 008 BN RR & 5o

The price for this instrument is expensive.

O PLBEAZ— MR TR A

Robot is a kind of special electronic devices.
O A &A1 & R B o A8 — 9% 7] R R IT 28 30

The current starts flowing on very moment we close the citcuit.
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O =R 7 F 8 3% : because/since/as/for

v’ Since k and m are both constants, the ratio k/m is constant.
v' As air has weight, it exerts force on any object immersed in it.

v' In previous chapters we did not use the trigonomettic, inverse trigonometric, exponential,

ot logarithmic functions, for the derivative of each of these is a special form.
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> RIENA
O %kp “%---- WHE” B35 when/while/as

v' When a rocket is launched from the earth’ s surface, the thrust of its engines must

exceed its weight for it to rise from the ground.

v' Itis possible for a body to remain in one place while it is rotating.

v' As radio wave travel along the surface of the earth, part of its energy will be lost.
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v" The foregoing provides a basis for this theorem, although it cannot be considered as a proof.
v' Important though this law is, it is seldom used in practice.
v' Small as electrons are, they play an important role in the formation of electric current.

v While x can only lie between — 1 and +1, thete are an infinite number of values of y for every

value of x.
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v’ the moment/instant-++ = as soon as:**
v’ at the very moment when:--
v’ each/ CVCIY/ any time- -+ = whenever: -

v’ the first/next/last time- -

v the day/night/month/year/time--- instantly/directly/immediately--- = as soon as---
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O 4% vy 52 A 2

v’ TG £E |f]—there is no doubt (question) that
v’ A L3 3k BH—there is evidence that: -
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> B ALiE A
O 3 %%kt A A

v' There is a growing awareness that these techniques ate also of value in some other areas.
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v" The users have no guarantee how long this kind of device will be operating.
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> & A
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v' Itis interesting that evety function can be approximated by simple functions.

v' It remains now to be seen when this equation holds.

v" It does not matter in which otder two numbers are added.




—

llm. WA
> 477 A

O #%HaR
v Itis known that - v Itshould be noted that -+
v' Ttis said that -+~ v' It must be emphasized that ---
v’ Itis reported that --- v' It follows that ---
v ee
v' Itis believed that --- It holds that
v' Itappears that ---
v" It can be seen that ---
v' Ithappens that -+
v It has been shown that --- V' Tt turns out that ---
v" It has been found that - -- v Tt does not matter - -
v

It must be pointed out that -
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v’ We must understand what is meant by the slope of a function.
v' It must be clear from what we have already learnt that man is much more than a machine.

v" Sending a signal from one place to anothet is what is called transmission.

v In this case, the magnetic induction is 5500 times what it was.
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O %¥RAaa

What is desired is ---

What has been described above is - -
What has been discussed above is -
What should be pointed out is - --
What must be emphasized is - -

What must be noted is *--

AN N N W N NN

What is important is -
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v' Thete are some quantities that have direction as well as magnitude.
v" The meter that we use to measure pressure is known as a pressure gauge.
v" Two like poles of two magnets repelling each other is the theoty on which electtic motots work.

v' A target is the object whose position is to be determined.

v' Itis necessaty to determine the time when the y-component has decreased to zero.
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v" Power is the rate at which work is done.

v" The two elements of which water consists are the gases oxygen and hydrogen.

v" Any change in which no new substance is formed is a physical change.
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O %4757 N F 27 (anything, all, litle) B /F . BEFEA KRG LR HL LR (only,
no, very%) B4 bt, 7 f6F whichi R fb J that

v" All that one should do is to adjust the resistance.

v' Computers are the most efficient assistants that man has ever had.

v" The only measure that we can take in this case is to connect a capacitor across R.
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O AREXFRRAFTE ZW=MT &
-k F R A2 AT AR B Ay 301 Y 52 7

v" Each CPU has a very elementary set of functions it knows how to perform.




—

Il m. A

> EIENA
O ERHXPXRATE £ =M 6

—-FEway, distance, direction, reason, time, number of times, amount% J7 7 DL & % < 2 B

WE "M +which” , X B A X R Bl thatk 5| 2 KA

v Work is the product of the force and the distance a body moves.
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O AREXFRRAFTE ZW=MT &

34 3 F AR whichE AT W 4 AN B A 3238 36 LAV BB AT AEROE
HTNE %, RABR—REENAETAAKE

v Like the sun, water is one of the necessities plants cannot go without.
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O which 5| 3 45 B A £ A 09 3F IR B 238 A B9 = F0 % R I oL
——-whichZE A4 7 1F £1F

v' The input may be connected to signal sources that have neither terminal grounded,

which often proves to be convenient.
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v' 11 is much greater than 12, in which case I2 can be neglected.

v" These will be introduced in Section 2-8, by which time the propet method

of integration will been developed.
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v' In the analysis of the various types of electronic circuits those using solid-state

devices are presented first, after which a shorter explanation of circuits using electron

tubes is presented.
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> EIENA
O as3| Rty EEAA

v" As we mentioned eatlier, matrices can be used to solve systems of equations.

v" Such meters as we use to measure cutrtent are called ammetets.

v' The basic otganization of such a system is as shown in Fig,6.
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Il . J4
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These features make electronic counter-measure systems difficult to intercept and analyze this kind
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subsubsection{Layer Selection} Table \ref{per| shows the
achieved FDR and FAR values for fault IDV(10) under different
hidden layers.

It is found that when the number of hidden layers is 2, the
best detection result is obtained.
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subsubsection{Improvement Analysis) Since the proposed
DCCA-S5CO integrates the CCA, DAENNs, and SCO, the reasons
behind the improvement should be distinguished. Fig. \ref|(s
shows the average FDR values by different PM methods, where
blue indicates SCO-free ones, i.e., CCA, and DCCA, and
orange indicates SCO ones, i.e., CCA-SCO, KCCA-SCO, and
DCCA-SCO. It can be observed that the SCO is useful for CCA,
KCCA, and DCCA with positive increa This 1is because the
SCO can discard outliers and noises, so as to improve the
performance of representation. In addition, DCCA and DCCA-SCO
other linear- and kernel-based methods,
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ABSTRACT

Projection to latent structures or partial least squares (PLS) produces output-supervised decomposition
on input X, while principal component analysis (PCA) produces unsupervised decomposition of input X. In
this paper, the effect of outputY on the X-space decomposition in PLS is analyzed and geometric properties
of the PLS structure are revealed. Several PLS algorithms are compared in a geometric way for the purpose
of process monitoring. A numerical example and a case study are given to illustrate the analysis results.
© 2009 Elsevier Ltd. All rights reserved.
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1. Introduction

Multivariate statistical process monitoring (SPM) has been suc-
cessfully used in the monitoring of different industrial processes
over the past two decades, including chemicals, polymers, and mi-
croelectronics manufacturing, Multivariate statisrical process con-
trol charts based on principal component analysis (PCA), projection
to latent structures (PLS), and other data-based structures have
received great success in practice (Kresta, MacGregor & Marfin,
1991; Qin, 2003; Wise & Gallagher, 1996; Xia, Howell & Thorn-
hill, 2005 ). Besides, fault reconstruction and estimarion can be per-
formed based on the latent space of PCA (Dunia & Qin, 1998; Qin,
2003}, which enhances the application of SPM significantly,

To monitor all the variations and abnormal situations of input
measurements (X), one can perform a PCA decomposition on the
X-space, However, a more important objective of process monitor-
ing is to provide assurance of good product quality that is impacted
by the process conditions. Quality variables (Y) are affected by the
processing conditions reflected in the measured X-data and pos-
sibly additional unmeasured factors. The quality data Y are often
difficult to measure, and often come very infrequently with sig-
nificant measurement delays. To monitor variations in the process

" The material in this paper was not presented at any conference. This paper was
recommended for publication in revised form by Associate Editor Deénis Dochain
under the direction of Editor Frank Allgower.

* Corresponding author.

E-mail addresses: sqin@usc.edu (S). Qin), zdhitsinghua.edu.cn (D. Zhou).

variables that are most relevant to quality variables (Y), one can
perform PLS decomposition on X-space.

The basic concepts and algorithms of PLS can be found in the
chemometrics literature (Di Ruscio, 2000; Hoskuldsson, 1988; Ter
Braak & De Jong, 1998). PLS has been used in multivariate moni-
toring of process operating performance, which is almost exactly
in the same way as PCA-based monitoring (Kresta et al,, 1991),
Several variants of PLS have been proposed for monitoring, such
as multi-block PLS (MacGregor, Jaeckle, Kiparissides & Koutoudi,
1994), dynamic PLS (Lee, Han & Yoon, 2004), recursive PLS {Qin,
1998) and multi-phase PLS (Lu, Gao & Wang, 2004),

Although PLS-based monitoring has been used for a long time,
the property of the latent space induced by PLS has not been ana-
lyzed for process monitoring. While PCA-based monitoring meth-
ods are well understood (e.g., Alcala & Qin, 2009), it is not clear how
Y affects the decomposition of X-space and the outcome of process
monitoring. Westerhuis, Gurden and Smilde (2000) proposed gen-
eralized T? and Q statistics for many latentvariable models {includ-
ing PLS). The structure they used can be regarded as the structure
of simplified PLS (SIMPLS) (De Jong, 1993). However, it is still an
open question as to which PLS algorithm is the most appropriate
for process monitoring.

In this paper, we show geometrically the X-space decomposi-
tion supervised by Y using PLS relative to PCA. Then, we reveal
the geometric property of the decomposition induced by PLS. It is
made clear why and how PLS should be used in process monitoring,
Three PLS algorithms are analyzed in detail and the most appropri-
ate structure for monitoring is pointed out.

The remainder of this paper is organized as follows, Section 2
reviews the standard PLS algorithm and its properties, Then, we
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7. Conclusions

PLS has been widely used for monitoring complex industrial
processes when quality variables are taken into account. There is,
however, a lack of understanding of PLS geometry for the purpose
of process monitoring. In this paper, the effect of Y on the decom-
position of the X-space is clearly shown and the geometric inter-
pretation of the PLS decomposition structure is given. Based on this
interpretation, two alternative algorithms of PLS, W-PLS and SIM-
PLS, are compared with the standard PLS in terms of the latent
space decomposition and process monitoring. It is demonstrated
that orthogonal sample space decomposition achieved by PLS is
critical for process monitoring. It is concluded from analysis and
simulation that monitoring using W-PLS and SIMPLS will cause
ambiguous alarms and more missed alarms than the standard PLS.
The standard PLS is the most appropriate for process monitoring
among these alternative algorithms.




I =. x#ex

> EAY: REEEHEY

Fig. 1. Effect on X-space decomposition by y.

From (12), it can be observed that max Z(r, p) is close to 0 when
Ay is close to Aq.

Fig. 1 describes different cases in a geometric way. In PCA, the
X-space is decomposed by vy and v,. In PLS, it depends on X and
y jointly. If c; = 0, then r coincide with v4, which forms the same
decomposition as PCA. ry and p, in Fig. 1 denote this case. If y is
more related to t; and less to ty, then r is chosen to be farther from
vy and closer to va,which causes Z(r, p) to increase. The case is
described by r,, p, in Fig. 1. The largest angle between vectors r
and p are represented by r*, p*. If c; = 0, y is only related to t,,
then r and p overlap again (r = p = v5,), which are denoted by ry4
and py, respectively.

Lemma 1. Let ITp 5. denote the projector onto the subspace Span{P},
along the subspace Span{R}~.

Mpe = PR’

The proofis given in Appendix A.
From Lemma 1, we have the following theorem on the PLS
decomposition:

Theorem 1. PLS induces an oblique decomposition on input variable
space:

X € Sp = Span{P} (16)
X = (1— PR")x € S; = Span{R}".

The theorem can be proven by noting from Lemma 1 that
Span{l — PR} = Span{R}™. (17)

Different from PCA, X is not orthogonal to X in PLS. Therefore,
we conclude that in the PLS model, X is the projection of x onto
Span{P} along Span{R}* and X is the projection of x onto Span{R}*
along Span{P}.
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A review on basic data-driven approaches for industrial process monitoring
S Yin, SX Ding, X Xie, H Luo - IEEE Transactions on Industrial ..., 2014 - ieeexplore. ieee org

Recently, to ensure the reliability and safety of modern large-scale industrial processes, data-
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This paper provides a comparison study on the basic data-driven methods for process
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This paper provides an averview of the recent developments in data-based techniques
focused on modern industrial applications. As one of the hottest research topics for .
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