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<> News about modulation of neuroplasticity, and oscillations in the human
brain via transcranial electric stimulation (tES)
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Michael A. Nitsche The Leibniz Research Centre for Working
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MERRE: Bt

HwEMH: The use of neuroimaging techniques and artificial intelligence in the study of

AD and AD prevention

¥ E /v : Kewei Chen, Ph.D. is a Senior Scientist. The founding director of the
Computational Image Analysis Program at Banner Alzheimer’s Institute. His current
H-index is 92 according to Google scholar. And his partial publications can be found in

ResearchGate, Google Scholar, and NIH sponsored my bibliography.

] %5 # E : The presentation consists of two parts. The first part is on the use of
neuroimaging techniques to define AD relevant biomarkers related to beta-amyloid,
tau-protein, and the generic risks for generic neurodegeneration disease including
Alzheimer’s disease (AD). We will highlight the use of neuroimaging techniques we
developed in recent clinical trials and in researches, our investigation of various
techniques to imbed these relevant biomarkers for trials and the efficacy evaluations of
interventions. For the second part of the talk, we will the use of Al in the study of AD

together with neuroimaging techniques.
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MERR: BEAR
WERE . FET MRI RIS AR

FRMA: P30l KA AN LR b B . 2008 4Bk TiE 4 R 20 5
MR L0, BEXEHD BARFEIGHEN LEAME L EMR. £
[ e 25 44 T R s WOR R AR ST 200 205 (e TEEE RAVITIR S 80 KD, @
ARSI R AR S 7000 29k, 156 BB SCSEJE ANk “EST mslie .

WETE: JEE N OB ERARI 2B 2 K R, Rl fE: b % EEG.MEG AKX fMRI
SRR AR R, SRR T BOR RO 1R 52 A s R RN T
BEAE AT B T4 o AR A A6 T AMRI ) KA A S0 A0 (AR SR 2 .
IR, P FEEMMRIDITVE, AR (Voxel-Wised Model) I 2 A Z 1515
MM (Multi Voxel Pattern Analysis), F/ AR5 AW 78 FH BASE H T2 A8 512
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MERR: BER
# % B H : Emotion Recognition from EEG and Eye Movement Signals with Deep

Learning

HREMS: LROERAENRE S TREAKE IR L4l TEEE Fellow,
AL B Rt EALR R 5 TR RO H R SPLES R et 7 b0 A Rl
BRFEELXALEAMTE EESRE KB E . HIK 2018 IEEE
Transactions on Autonomous Mental Development FfEi18 LA 2020 HE 2 R
NTERBEREIE—FX, NiEEB4ER 2020 “HEE#HT%E” .

& % Z : Emotion recognition plays an important role in affective Brain Computer
Interface. Many modalities have been adopted to recognize human emotions, including
facial expression, skin conductance response, eye movement, and electroencephalograph.
However, the performance of those individual modality turn out to be at an inadequate low
level that cannot be generalized since emotions are complex psycho-physiological
processes associated with both internal and external activities. The first one is a
multi-domain adaptive graph convolutional network, fusing the knowledge of both the
frequency domain and the temporal domain to fully utilize the complementary information
of EEG signals. Extensive experimental results demonstrate that our approaches exceeding

state-of-the-art methods on SEED series datasets with different emotion categories.
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THRIAGEE . e k3R SCT B3 90 R CRBMIMITIEFEZ A IEEE Transactions.
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WMEFFE: Michael A. Nitsche
W E B E: News about modulation of neuroplasticity, and oscillations in the human brain

via transcranial electric stimulation (tES)

F M. Director of the Dept. Psychology and Neurosciences at the Leibniz Research
Centre for Working Environment and Human Factors in Dortmund, and holds a position as
scientific staff member at the Dept. He received the Alois Kornmiiller and the GESET
Award by the German Society of Electrostimulation and Electrotherapy for his work on

non-invasive brain stimulation in humans.

WETE: Transcranial electric stimulation (tES) is a non-invasive brain stimulation tool
to induce alterations of cortical excitability, neuroplasticity, and oscillations in the human
brain. It main variants are transcranial direct current, and alternating current stimulation
(tDCS, tACS). It is increasingly used in basic studies, and for clinical applications in
recent years. In this talk, an overview will be given about new tDCS and tACS protocol
developments, including dose-enhancement, and repetition of stimulation, transferability
of results from the motor to the prefrontal cortex, and a new stimulation protocol which
allows to induce and stabilize oscillatory brain activity. Furthermore, the specific impact

of individual factors, such as age and chronotype, on stimulation effects will be discussed.
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WMERE: MAF

&M H: Machine Learning in Brain-Computer Interfaces

FREN: PERFEEAR KR IR EAR, B E SR T TR, RE
RN 22 TR L. B R R A TGS AS b % B8R, H5,
B (5 AL 58 B P M 208 T s S E R AT, EREMHZRAS (FE.
EEGTOTICAMINEE O PR BEEET . THERE. BT HIRER
+ % Perceptual Computing (Wiley-IEEE), KFEI®BX 160 &5, 1 SCI 84 7 (—
£ 33 k&, IEEE JLT) 56 &), Google Scholar & 5| H 7500 ¥k (H=43) . TEEE SMC 2%
22 NHLA G B3 3% A eNewsLetter 4%, A4 A TEEE L &% .

W E M E: A brain-computer interface (BCI) enables a user to communicate with a
computer directly using brain signals. Electroencephalograms (EEGs) used in BCls are
weak, easily contaminated by interference and noise, non-stationary for the same subject,
and varying across different subjects and sessions. Thus, sophisticated machine learning
approaches are needed for accurate and reliable EEG-based BCls. This talk will introduce
the basic concepts of BCIs, review the latest progress, and describe several newly

proposed machine learning approaches for BCls.
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WEBA: LY RBERIERR 5]

BREMN: EEBETREEMERERGEK. EVMEZTRERFT. #%. iL4ES
Jifio BB HLH] S P A RGO 12 BRI ER RO BT R KRS
PSR . EREKE SR, EXARRSEEEATH, Jbx
MERBHEI, ERRHRRHE T 10 RI. 1F 4 & SCT ATIMMwWZE . WAL
BRFHEARW L 80 &k, HAPTE Psychotherapy & Psychosomatics. Theranostics.
Stroke. Cerebral Cortex. IEEE &xT5F&K %K SCI R3C 70 R, HP#AWRI. &
BB 18, Cover paper 255,

WEME: MRS R, it i R T ITE 7,
R EHEBRRERE . BTREER. MEERK, BB RERORMR 7R
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MERE: ME
WEEHE : LEIEsh R LR O R AP 5w 2T M H

RREFEMN: DERENH LIRS a0k EERAISEEE, AW, bl
TREFAFOES. BFTHITAL, REWA—3shXaEfigs, Em=)\a
FEF . FEMRBEARGIHLE O R EAR . BB EAR . WidLEE D454 VR
BARTEGR ST RE S TAEN A, A BE RENA RS & BT 4 4
b E AR S N D e A 5 i R Tl o AR B G RR A 2 R O, (i
FEFEEHF AR RERRRR, KEFRRI 110 RiE, 40 ZRPEEHK MR
2020 E153] CCTV-9 F1 CCTV-1 #RiHE .

WEME: WL 2 [ PR ATy QU R 2 7 — D B i, REF R R
KA —F AN AL W HR A A BRIk E A SR AL e, M
AN BB F SRR BIE,  IRHLEE BRI RT AR D R R — R T ) B
S T o o L AR KM, 4 & VR SRl e W n B PR S, 1
BE X RE TR X ANk, BT R EEYE, RIFSZ L Th e E .
R AMHLIAZ EAA R B ORI TR REMRIS 7% IHLAZ B 45 & VR SR LEN
i N . B2 W R SR S ATAE 858 12 W <5 S R PR T 45 5 Uk i AR B
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RIS ST
Bt |8]: 2021.8.8 8:30-12:00 FEA: =R
WERE. BA

&G H: Intelligent Diagnostic and Therapeutic Techniques for Precision Medicine

3 B4 : Tsinghua University, China. He received his Ph.D. degrees in biomedical
precision engineering from the University of Tokyo, Japan in 2003. He is the author and
co-author of more than 290 peer-reviewed articles and proceedings papers, as well as over

50 patents, 300 abstracts and numerous invited lectures.

WA E: Intelligent and precise minimally invasive diagnosis and treatment has become
one of the main trends of clinical medical development. Development of novel diagnostic
and treatment techniques will be helpful for integrating minimally invasive treatment into
an intelligent medical system. Furthermore, a large number of relevant research integrated
mechanics, informatics, electronics and medical sciences have been carried out and are
highly applicable to tumor diagnosis and therapy. These procedures include medical
image/information assisted robotics surgery and minimally invasive intervention, and
make surgery safer, less invasive and more effective. We have investigated novel image
processing and multimodality image fusion methods in the field of quantitative and
automatic analysis of lesions and anatomic structures to guide accurate diagnosis, efficient

implant determination and radiation-free intraoperative navigation.
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HEZIr . RIS PG PHEEREE, —EHRIRKRE LB AR RERE .
MAEG A B B 2 SRR I RE R, HRIERGA AR, %k
BRI B BRI, R R g 7 BRI, R I E
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KU RE T LR S IR R RERC B 7, AR R 22 . r s, oy
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WEFE: Bt
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FEMMN: AEUNE KRR AR, BE RO MERRE S LR =, &
KR AT, REAEAEHEL ST mks o O Fl F£4E . /£ JACC. Stroke. Advanced Science.
Annals of Surgery Z57%ERFK SCI R3C 110 &%, FEZK KW LA 6 I, FHFHE
H AR LB I H S E KRR =R, PR IR SRR R
[ RO B AR 5% 2 Senior Fellow. #EZRRSZ 0, HE BEIT P2 T80 B4
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WEME: eStroke F R FRIUEAL T & B B A ER R 2 EIR 2k 5 R e
BRIt ibe . PRI RGA R ARG AL, MRS MA TE R,
L O BE B B R B B R R S, W BEE R B B iR T A R KT, R
By RIRIRA Bz L XK, B K BEEIT R R AR . % SRR B A S 3R
S EGR M EMS &, SR OB wh il s 5 DA SR X R 52 BT
P AR 5 e B R RE R B T IR 55, skBli e . BUe 2 RSB AR o v
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MERE: RH
#HE B H: Digital and Computational Psychiatry for Intelligent Diagnosis and Therapy

FRME: I, WTHER KRS —ERAIB, LPGERIRSER R PA S R AT
HHMHMLMLAE NS LA 136 METHEWERKER AT, HE=ZETFH
FrS R . =01 A mimE AN i E s e+ FEIR AR TR .

W5 W E: Nowadays, there is widely acknowledged that current psychiatric diagnostic
and treatment lack a robust biological foundation. Furthermore, we are committed to
develop novel therapy methods in the filed of serious mental disorder including
schizophrenia, depressive disorder and autism spectrum disorder based on digital artificial
intelligence. There are many forms we have explored including virtual reality, recognition
of emotion, natural language processing. We created the AVATAR digital robot by
integrated mixed reality(MR) and artificial intelligence(Al) technology and drafted
relevant AVATAR therapy to treat auditory verbal hallucination(AVHs) and depressive
disorder. Meanwhile, we develop the procedures of emotional escort robots for autism
spectrum disorder and this procedures include emotional image and voice information
assisted robots to make diagnose more accurate and Applied Behavior Analysis(ABA)
computerized to insist rehabilitation of child more effective. These digital and
computational tools have been carried out to assist clinical diagnosis and treatment of
psychiatric medicine in different ways. We expect that digital and computational
psychiatry can get beyond the conventional model of psychiatry and bring new hope to

patients suffered from mental disorders.
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MERE: B
B H: Neurophysiological Signal Processing and Analysis: Multiset and Multimodal

Methods

3 T4 : Xun Chen received the B.Sc. and the Ph.D. degrees. He has been a research
scientist in the Department of Electrical and Computer Engineering at UBC. He has
published over 100 scientific articles in prestigious IEEE/Elsevier journals and
conferences, including 2020 IEEE TIM Andy Chi Best Paper Award, 1 Feature Article in
IEEE SPM, 5 ESI Highly Cited Papers and 1 “Top 5 Highly Cited Articles” in
Elsevier-BSPC.

W E M E: Neurophysiological signals contain rich human health information, and their
processing and analysis play an important role in the whole process of health care such as
active prevention, intelligent diagnosis, precision treatment, and scientific rehabilitation.
However, neurophysiological signals have the characteristics of weak magnitude, strong
randomness, and diverse modalities, leading to serious aliasing, poor repeatability, and
multiple sources of heterogeneity. The talk will introduce neurophysiological signal
denoising, signal association and signal fusion methods as well as their related
applications based on joint blind source separation and deep feature representation from
the multiset and multimodal perspective. The talk will discuss how to effectively isolate
complex interference information, extract potential common information, mine
heterogeneous complementary information, to achieve the goal of overcoming
interference, seeking common ground while reserving differences, and

merging/complementing among each other.
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WMERRE: #FE
AR E = A FH AR IR 2R KA

FRREN: 2013 FF7E P E R A ST TR A, 2013 422 2018 4,
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[ o 1 1) 2l B S R R 22 R ST 30 AR5 , £33 Medical Image Analysis. IEEE TMI,
Bioinformatics. ISMB. IPMI. MICCAI. BIBM %%, 3£3K BIBM 2018 fFxfH:ig ¥,

MEWE: WG HAE 24 GBS IR 7, UGBS N R AR 5 0t
AR S o K B R ML, AT ] B ORI 45 40 - D LA R 5 s B A 22 BB AT PAY 38
Pt s A 2 A IR DA R A A 2 B it AT R BT 7L
EENL T ORI 2 A 22 JEIR IR FERIMR 9 o A AR Sk R A 2 0 A D i DL
F 5 M RRAR BIE A 5 2 A AR . AR T ARSI B R A
USRS T RAR S T B S R N R B A 2 A R e, SR TR
BOp R 1 A PR AT HER P, OF R A B IR A SR R AR IE ) . B A s
DAL RSB AL, S AT SRR st B O i i A5 4412 7 AT

A AN NN NN N NN NNNNN

S S v o S s e ey



F+IEEREAEZIRZARAKRS

WmERER: EH
TR« T30 X 225 18 K fiv 00 A AT 9

REMN: g, WLERm, BHixkENhasn, hEIFENESS A, b
AEMEF TP SEEZHBRILESHEAR S SEFEERZR, REELYSZ G,
Neuroscience Letters. Brain Imagin and Behavior Z&HIFItHAm A . K, K
FRRSC 45 F5, Hd 26 & SCI R3¢, Ribgmi ¥ 95.5 48, H—1EFHEGEM
fE# 18 F3 BR1bsgmilEl ¥ 60. 5 7r . RAURKMIEH] 3 Tl 65 RS IN&KTH 10
RI, o FERF AT AMEE . ML AR N TR R IR L.

H]

WEME: AWCRIL — PR BRI e 70 B R U AL A 20 3 gt A%
MBI FEEM, Tz B mE NG, N TE@E AT NS IRk BT Fex
T HATTBR ARG T e AN B O E L JRATTRI ] 2 A A R AR 3 K ) - BR
2%, D42 5 TR T 0 2 310 1 55 75 T AT 7~ K X 2% (1) 4L 3 Jis B AT A 1 1) A
RILT R B R L SCE MR . B4R S 520T, /2 AD. A5th 3, JEBRANE
R PE 5 22 Bl RS R I AN [RDRE AR 2 i 0 4 7 2%

A SN NN NN AN AN NN

R e s s v st anns el



FTIERERESEXIRFEAKRS

WMERE: HREHE
WEBHE: T MRI G SRS

FREMN: ML, B4 TIm, REREFREWEYAH. RETAHEESRNE
H AR ERIBEE, EEBMMRZEV 2T, WREWMEREES N TGS E
BT IE 7> 42 952 A, CCF YOCSEF K& it . TERFEFXHRPIAREGIH ., EXE
BRI TR H, 7F Neural Networks. Cerebral Cortex. Neuroimage %
] o B B A AR R R AR 2 I B R K183 30 R

WEWE: MRIBORKIAWA A1 il 5 KN B2 J2 A5 5 BON T RE . F 7E i B A
RS TR ] IR AT A 15 2 AL B AL R BRAR o AN T K5 45 5 A [T DA AE g A o 2
7 T I ST 4 2 BT A 2 RS BRI A A B AE R AME SRS RIS, TR
I o AR AR B R RS A — € e B

A AN NN NN N NN NN

e TR R



FTIRERESEFIREARAKRS

WMEFER: G
WEBHE . T EERGEMET TR HIgMmNH

RERN: g, MEAEST, KEHETRHEESTENERA TR R AT,
FEFEN AR N, BHsEN A, LR R 2Bl E, HF
AP E R, ER BRR SRR . 2015 F3RE R RN
(ACW) KRB, 2018 SE3REL “HIRE” LB BUNIR T . 2018 FEIRKLFL
AR RIS . 2019 FFIRILVGE EARL “ =W HA” IR RIHFFERFAA
FRT. 2019 FEEREE “HENNR T, FEPFFAGE: NLHERE. FHeEY. Wi
HEBETHE . EEREAE T

WEWR: RIEMAR AR R, EREEy—Ra] DU TR B ok R gt & stk
[ 3 1435 75 V23 T 3 BN L K AL, IR 2 BN TR SE BRI . BRI
RPN A, £ E R LR E RIS A R R R E R R, =4,
AL RS LA, TG 1 fa] SR 2500 - LS8 & e8] 1 — oo & H g
AR N2 K R ITRE L &, OB I EEA M S . FEAR . @ (S5
I HTHESR, A4 I 2% T R PO 7 338 Fe LA e 7 R 7 e B O A i e 42 ) 2% £
B 22 ] DT I B a4

A NN NN NN NN NN NN NN




Ehgf: BEFRESEZIREES

ARbEA: KREEIKRZE

g f: EFEEIRZ
WHEEHHEIlZS
LBRABHEZESEST
WAFRESARBEARLA



