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Distributed dynamic state estimation in sensor networks: Consistency,
confidence, and convergence (E.#%)
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Abstract

The problem of distributed dynamic state estimation using networked local agents with sensing and
communication abilities, has become a popular research area in recent years due to its wide range of
applications such as target tracking, region monitoring and area surveillance. Specifically, we consider the
scenario where the local agents take local measurements and communicate with only their nearby neighbors to
estimate the state of interest in a cooperative and fully distributed manner. A distributed hybrid information
fusion (DHIF) algorithm is proposed in the scenario where the process model of the target and the sensing
models of the local agents are linear and time varying. The proposed DHIF algorithm is shown to be fully
distributed and hence scalable, to be run in an automated manner and hence adaptive to locally unknown
changes in the network, to have agents communicate for only once during each sampling time interval and
hence inexpensive in communication, and to be able to track the interested state with uniformly upper bounded
estimate error covariance. It is also explored very mild conditions on general directed time-varying graphs and
joint network observability/detectability to guarantee the stochastic stability of the proposed algorithm.

About the Speaker

Wei Ren is currently a Professor with the Department of Electrical and Computer Engineering, University
of California, Riverside. He received the Ph.D. degree in Electrical Engineering from Brigham Young
University, Provo, UT, in 2004. Prior to joining UC Riverside, he was a faculty member at Utah State
University and a postdoctoral research associate at the University of Maryland, College Park. His research
focuses on distributed control of multi-agent systems and autonomous control of unmanned vehicles. Dr. Ren
was a recipient of the IEEE Control Systems Society Antonio Ruberti Young Researcher Prize in 2017 and the
National Science Foundation CAREER Award in 2008.He is an IEEE Fellow and an IEEE Control Systems
Society Distinguished Lecturer. He is an Associate Editor for Automatica and IEEE Transactions on Automatic
Control.
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MROCTR 4% 1981 4E3R) N o Ll R Sz 422407, 1987 4F3K 32 [E Texas A&M K
XN BRI A, S #E £ Rice M1 Houston K2 AT#. [ 2000 4E#D, fthd32 7 kb
TRV EZIRIN, TAE RS . BRICIREFZ T 1997 SE4i% N IEEE Fellow, 2008 £, 2012
FEFN 2016 4E 00 MRS E K HRRL S 4, 2011 FEHAR T W e 15 42 B 37 K F 4% T o 2l
SR AR E R e S UR WK & AL B, 2014 SE3RVE R 1 2 i K244 7 o &1l 1%
A7 2438 RN R BB 1, 2015 4F 24318 Rk B TR R B BBt .
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Abstract

In this paper, we address the exact controllability problem for the hyperbolic magnetic
Schroedinger equation, which plays an important role in the research of electromagnetics. Typical
techniques, such as Hamiltonian induced Hilbert spaces and pseudodifferential operators are
introduced. By choosing an appropriate multiplier, we proved the observability inequality with
sharp constants. In particular, a genuine compactness-uniqueness argument is applied to obtain
the minimal time. In the final analysis, a suitable boundary control is constructed by the
systematic Hilbert Uniqueness Method introduced by J. L. Lions. Compared with the micro-local

discussion, we do not require the coefficients belong to C”. Actually, C' is already sufficient
for the vector potential of the hyperbolic electromagnetic equation.

About the Speaker

b, Bl RFHR. WHEAERI. WEFTT R O A oA TR SR H S B T
Mz R AR A P R R G AR, TR R E ORI H 10, A
2550, AEATERHEG “H— AN TR R ERIH BRI SRE KB HOR — 510 (58
—5EMN) , ERERRE AR G M), LW BRI G —
TN, PEBESME S EAREIER CGE—5%HRN) LA EaEREek . 2/
AT E B3 A 2B B A, T E H b s i B b A 2B AT AN i
A RSN, R E T HNE L H AR SR A28 AT, ES5ERARY
WA R b (36 RH 5 TA2) , $H4EInt. J. System Control and Information Processing [E s 7% &
T, (EHERSNAD) B9, KEDRENRE.
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About the Speaker

Zhi-Hong Guan (J<JE¥L)  received the Ph.D. degree in automatic control theory and
applications from the South China University of Technology, Guangzhou, China, in 1994.In
1994, he was a Full Professor with the Jianghan Petroleum Institute, Jingzhou, China. Since 1997,
he has been a Full Professor with the Huazhong University of Science and Technology, Wuhan,
China, where he has been a Huazhong Leading Professor since 2011. His research interests
include complex systems and complex networks, impulsive and hybrid control systems,
networked control systems, multi-agent systems, networked robotic systems, neural networks and
artificial intelligence. He was awarded the Natural Science Award (First Class) from the Ministry
of Education of China in 2005 and the Natural Science Award (First Class) from the Hubei
Province of China in 2014. He is a Highly Cited Researcher in Control and Systems Engineering
(Elsevier).
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Switched Linear Control Systems: Decomposition, Canonical Forms, and
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About the Speaker

IMRZR, EFEANT, I3 WHEHERER, TR “B A7 Nk, ILARBHR S
HAS M TR . W B R BITRY: dbWiskfs . mib A
A, BARIR TSRS dbil. RRZENCREE S iR . R B TR, FEE
RS REARFEI L. BT B A RA RS WO AL R4t
PIRAEE G AFL A RBAR @A 5 50t LASE— 1R 58k 2 S U R 12 AR L3,
YJ B Springer A @) H iR - % 24T IEEE Transactions on Automatic Control /% International
Journal of Robust and Nonlinear Control 2512k % .
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About the Speaker

J, ERRFHIMER TGS REW T #% . IEEE Fellow. W[ H 3674
b R TAERR “HERRSFELZITTEIIR]” (200148 « “HEME LM
FANAEEFER]” (200242 « “EEXARBFRERHTFFIEE” (20064FF) FA
A HEGW SR HFRTT M AHE, ZYERGEMIRIERE DT 545G FEDR T 1R o 28 A5 Y A gt
KA TNLEA T S H S K TRENH . RSP IREG X TEMAS%. HEr#HE
AutomaticaZsZs (Associate Editor, 4V Ji). [E Fr H 245 H| 865 4 (International Federation
of Automatic Control) & FHlHIARZ HaZE %, WMH/E 1EEE Transactions on Automatic
Control #4iZ% (Associate Editor, % i) . W74 RIRAE TR L EF R HH AR R
Rppd—2E4 (20034F %, H—REN) .

Inquiry: Wenwu Yu E R (wwyu@seu.edu.cn) « Zheng-guang Wu =4+t (nashwzhg@126.com)



mailto:wwyu@seu.edu.cn
mailto:nashwzhg@126.com

ERRGERMEHEREH L

Research Center for Complex Systems and Network Sciences

BTN EERRGESMNEREF TP ORIR
The Forty-fourth Workshop of
Research Center for Complex Systems and Network Sciences

KBRS SRE
Panel Discussion
X vk

s U N | N

About the Speakers

X, 201146 H LBk T R . 2011489 H E20174E2 H RIUK 30 11 5HUA e
PR TAE. 201742 245 RHE R N TR S AL fl Bu% . ST RS BKH]
W2 R IRATE TR HAT U5 M 78 . 7B FHEIEEE Transactions on Automatic Control. Automatica. IEEE
Transactions on Smart Grid%5 2% H K R SCHR 705 « 35 W X ANIEESIAT 1% = 4% 5118 3« $H/FInternational
Journal of Advanced Robotic Systems Z#Z%. IT JLAE FRFE K H AR R IE 00 H 3T, A [ 18 4 f5 3 44 1)
TR PEE L AR BRI JARBARE SRR E SH o IRV EDOR R
MEE2E . WAt HFERH R, BIRTKkRE (CCDC) M HF RS LK (2020) o FEH
WEsE w3 A NN KRGt 5.

Wi, ZRACKZFEIR . AR, 20124F3K 36 E 40 g SR A1 22 20122820 144F 78 3 4t
SR T ERAERIE )G 201482016 /£ £ EH R FEERILE R LR E A FERE LR, FEAN
Scientist; 20162220195 7F 3 [E b 8 g = W ) KA EBh B #5082 2019 FE NiEE R HFFEEERANARTIH,
IINGAL K2R T gi & B E R E s = . EEMNE I A TEEE. B aetitb 5im— ik .
SRV RS oA W FEHEE AL S AU 7T, FRFE K AR EH ORI SRS . 7E E PR
FAFIR AR W B R R LR0Z R, HAIEEEIL TIRMIFACES TR 202 5. BUE (HBb2EIR) &8+
i IEEEfEH| RGNS FIFACEZ N AT RS M. /T Annual Reviews in Control 55 2 A~ 44 & & JHE G
Zz o 20184F 3K 3 [E A5 W & K 2% 1% B3 Ralph E Powe 5 4F (% %25 {F v 3 )l 3k 5 14 B IEEE International
Conference on Control and Automation [ fr 2 24 E 18 0,
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JEE, W, B, WA, EEREEGANERE . BRI ETEEZERANA M BT
ARk N RINEE . HETEE Nature HiEEHR] Scientific Reports ¥iRZw4E, IEEE Transactions
on Neural Networks and Learning Systems, IEEE Transactions on Emerging Topics in Computational
Intelligence, IEEE Systems Journal %% A SCI HATIMIE] 34/ 9. B2 F ek RS/ R M
SR FRIAMAL, B ERHMAR R RGURAAIRE, 5 B RE R e 5, LT
FERG RS TR N Sl Bh R . %8 k4, 7 Nature 7. Cell FH|. Automatica. IEEE jI_Ti
FEFT ERRRLZ R K5 2019 45 Bilg HARE R —E GRS .

RItiE, B, 1985 4F 03 A4, ARMEM T RER TR, MR FIT R, BT R IR
FHIMW AR HLAERIN, BFIRFEEREESREE . T RE BRI NN EESREE .
NIETREBRILEFHEHFFE NA SRR PR T7 I v TE N B B R s, R LS. KR
SCI T 31 fe, Horb 5 4 H bR EITI 2 ARG SCN %L ESI-TOP & 511830, JFH UL —1EE KR 1 A
B2 (Springer AL o FHAEE RS K SCT #AH] International Journal of Robust and Nonlinear
Control, International Journal of Sensors, Wireless Communications and Control £l ICIC Express Letters, Part
B: Applications (ICIC-ELB)] Associate Editor (4 Z3) B 5% .

d PP, ERKFEIEGE, M. 25T 2006 FEF1 2010 FEIRGE PR R EF 2 2E AL ANE
R A G AR 36 ERAR N SR, i Bl Agil ok, Hid R KB TR, fEERE e R T
MR LE R ALY AT FE LA . 2015 SFERE TGRSR A R AR, T EINFEER RGP [F 2]
Ak, WMAmiRE RS, UKL RGN RS 7 T 7 LA . Bge bR, 76 E N ohE
TR 2 R LWL 100 25, Hr IEEE LT & Automatica 183 40 %, w3 R1H4E51 H 3000
&K HAE System & Control Letters /% IET Control Theory & Applications 2% 2s% (associate editor) -
FREFR QAR IS ESDH, ERRHERAEMMEDHREEZANIH . R H R E A 5%
A 3R R h . N “FHET AR, R EEH LS LI mi A & F R 5 4.
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$84T: IEEE Trans. Industrial Informatics (SCI IF: 9.112). IEEE Trans. Systems, Man, and
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