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2 69 Y% )d

- YRLe | &€ NL11(/ )DQJ 7 (QJLQHHULQJ 6WRFKDVWLF 9LEUDWLRQ
1DWLRQDO 'HIHQVH ,QGXVWU\ 3UHVV
NR<B6 AE> F+3 <« /IpY\ 0 n>A%"..B, X 'XIILQJ YDQ GHU 3RO $XLc Uh (=)U:y
*X 5 & ;X < +DR O/ <DQJ = 4 6WRFKDVWLF ELIXUFDWLRQV LQ 'XIILQJ YDQ GH
VWDEOH QRLVH ICTAAOHYSICAA3INICA
NR*B6 AE> o6:3#0 - " M2P- f /pY \ >APE | R,XM2 /A 0243 X,JE@/I° G Oj 60SC"EKE (=
Wy *X 5 & ;X < =KDQJ + 4 6XQ = . 3KDVH WUDQVLWLRQV DQG WKH PHDQ
DQ DV\PPHWULF ELVWDEOH V\VWHP ZLWK QRQ *DXVVLDQ /pY\ QRLVH ICTAAOHYSICAA3IN
FA:/9 f *6 éLOm Lc YL$ "©a48§ XAM40O o0:E) *XR 6 ; JHQJ < 6 /o = =
6WRFKDVWLF ILQLWH HOHPHQW PHWKRG DQG VWUXFWXUDO UHOLDELOLW\ !IDVANCE
F£Nj  « YO O 9DQ GHU 3RO 'XIILQJ $XLc 3 Uh o::y +DR < :X = 4
6WRFKDVWLF 3 ELIXUFDWLRQ RI WUL VWDEOH 9DQ 'HU 3RO 'XIILQJ RVFLOODWRU #HI
-ECHANICS
6u k Lc 0AaM24“02i43 b#K P#KMET-6T1(/ +X * 6WRFKDVWLF RUFHV DQG 1RQO
6\WVWHPV 6KDQJKDL 6KDQJKDL 6FLHQWLILF DQG 7THFKQRORJLFDO (GXFDWLRQ
"32 L8G" E@%$ans.,=XM24“0|0:-€0J o0:E) -LDQJ - &KHQ < + $GYDQFHV
LQ WKH UHVHDUFK RQ QRQOLQHDU SKHQRPHQD LQ URWRU VWDWRU UXEELQJ VA\VWHPV !
G¥6))t ) " T «Um 7%+ zM24* GLc 2i43,Xiha0 nd o0:E) -LQ ; / :DQJ <
+XDQJ = / 5HVSRQVH DQG VWDELOLW\ RI PXOWL GHJUHH RI IUHHGRP QRQOLQHEL
-ECHANICS
T _po *8G> *ibLc E ¢ >A na pEXD -20J (=)U:y /HQJ <
* :DQJ 7 < I1XPHULFDO UHVHDUFK RI WZLFH VDPSOLQJ VWRFKDVWLF UHVRQDQFH
VXEPHUJHG LQ D KHDY\ QRLVH ICTAAOHYSICAA3INICA
"D LTI Lc |02i43 XV)[8z$eé«/R32J-€0JE ) o0:E) /L - &KHQ - %
$GYDQFH LQ WKH UHVHDUFK RQ SUREDELOLW\ GHQVLW\ HYROXWLRQ HTXDWLRQV RI
-ECHANICS
"@ CUR i Tb0#A)UAZM2P- flc | 02i43/+1> -20J o0:E") /L < =KDR )
ILX ; % 2Q WKH H[LW EHKDYLRUV RI QRQ *DXVVLDQ VWRFKDVWLF G\QDPLFDO V\VW
IDVANCESAINA-ECHANICS
k# 0650 T'cY 02i43,XLc 6NGEE "0s ) (=®)U:y /LQ 0 =KDQJ 0/ +XDQJ
<0 7KH VWRFKDVWLF HQHUJHWLFVY UHVRQDQFH RI ELVWDEOH VA\VWHPVY DQG HIILFL

i0C MG8GN?2 P@!7 (i JG, 0 taP-f,Q>A%" ... B<6“2i43XLc E |o:a{ :y
/ILX . + -LQ <) 0D =0 6WRFKDVWLF UHVRQDQFH LQ D SHULRGLF SRWHQWLDO V\\
DQG PXOWLSOLFDWLYH ZKLWH QRLVHV *OURNALAOFA$YNAMICSAANDA#ONTROL
MG'™* AE> o&;#0 M2P- f > APE | R O4E 02(43XFEei0 (=)U:y -LQ ; 4 ;X <
=KDQJ + 4 7KH UHOLDELOLW\ RI ORJLFDO RSHUDWLRQ LQ D RQH GLPHQVLRQDO EL
QRLVH ICTAAOHYSICAA3INICA
MG8GN? AET#N? L_M24“070 O2i43XLc |o: &€ M:1(/ -LQ <) ;X 3) 6WRFKDVWLF
G\QDPLFV RI WKH FODVVLFDO QRQOLQHDU PXOWL VWDEOH VA\VWHPV %HLMLQJ 6FLHQFH
) p8A AE> do6 6;#U M2P- f 84E > A%" ... BM24“ (02143, X /\DSXQRY UD |o:&a{ :y
:DQJ ; < ;X < ;X : =KDQJ + 4 /\ADSXQRY H[SRQHQWV IRU QRQOLQHDU V\VWHPV
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*OURNALAOFASYNAMICSAANDA#ONTROL
do M24“0Lc |0, X8'FD «'©zh*i &€ /M:1(/ ;X : 1XPHULFDO $QDO\VLYV OHWKRGYV
IRU 6WRFKDVWLF '\QDPLFDO 6\WWHP %HLMLQJ 6FLHQFH 3UHVV
AE> >E° dé Lc G s)U-@0J8'FE") |o:a{ :y (X < 3HL % ;X :
6RPH UHFHQW GHYHORSPHQWYV RI VWRFKDVWLF DYHUDJLQJ SULQFLSOH *OURNALAOFAS$"
< 3RT8 £ °?24E" FAWL G¥" 6L4v 0:-20) 0DB X /Ah*ia&i o:E)
<DQJ 4 OHQJ 6 + =KRQJ = ;LH : + *XR = < -LQ + =KDQJ ; + %LJ 'DWD LQ PHF
3RWHQWLDOV DSSOLFDWLRQV DQG FKDOOHQJHV !DVANCESAINA-ECHANICS
CILE L<@ Lc YL$ |oUd«"©X-€0JE") o0:E) =KDR / &KHQ 4 $GYDQFHV RI
G\QDPLF UHVSRQVH DQDO\VLV EDVHG RQ VWRFKDVWLF ILQLWH HOHPHQW PHWKRG IDVA
G¥D Leé (i i° Tba#AUAZXLe |o: 0:E) =KX - - &KHQ = .RQJ &
ILX ; % 7KH UHVHDUFKHV RQ WKH VWRFKDVWLF G\QDPLFV EDVHG RQ WKH ODUJH Gt
Iy M24“0Lc |o:4{ +DPLOWR Q)UAZ2l S &€ M:1(/ =KX : 4 1RQOLQHDU
6WRFKDVWLF '"\QDPLFV DQG &RQWURO WKH J)UDPHZRUN RI +DPLOWRQ 7KHRU\ ¢
1Yy @K Lc |o:éAZ &€ [¥:1(/ =KX : 4 &DL * 4 ,QWURGXFWLRQ WR
6WRFKDVWLF "\QDPLFV %HLMLQJ 6FLHQFH 3UHVV
% M24“ GLc  |JUAZ XE¥ 6E") o0:E) =KX : 4 S5HFHQW GHYHORSPHQWYV LQ
WKHRU\ RI QRQOLQHDU UDQGRP YLEUDWLRQ !DVANCESAINA-ECHANICS
Y T «Um Lc %" ....X56 7,X +DPLOWR Q2i43)UAZ X-€0JE") o0:E) =KX : 4 +XDQJ
=/ $GYDQFHV LQ WKHRU\ RI VWRFKDVWLFDOO\ H[FLWHG DQG GLVVLSDWHG +DPLOW

01JA <68 "} Z1N6NG1aU$m-60J Xh*i o0:E) =KDQJ - 0 <DQJ : ' /L
< $SSOLFDWLRQ RI DUWLILFLDO LQWHOOLJHQFH LQ FRPSRVLWH PDWHULDOV IDVAN
61 "avO M (0''Lc E 4{6(, pE"# + $S#GEA¥<:y =KDQJ * /L + :
':DYHOHW (0' DQG VWRFKDVWLF UHVRQDQFH FDVFDGH ZHDN VLJQDO GHWHFWLRQ
JNSTRUMENTATION

$UDWKL 6 5DMDVHNDU 6 ,PSDFW Rl WKH GHSWK RI WKH ZHOOV DQG PXOWLIUDFWDO |
ZHOO VA\VWHP OHYSICAA3CRIPTA

%DL 6 < 'XDQ ) % &KDSHDX %ORQGHDX ) $EERWW *HQHUDOL]DWLRQ RI VWRFK
QHWZRUNV ZLWK 7LNKRQRY UHJXODUL]DWLRQ OHYSICSA2EVIEWA% /

%DR - ' =KRX < = :X ; = "LIIXVLRQ FXUUHQW IRU D VIVWHP LQ D SHULRGLF SRWHQWL
QRLVH OHYSICSA ETTERSA!

%HQ]L 5 6XWHUD $ 9XOSLDQL $ 7KH PHFKDQLVP RI VWRFKDVWLF UHVRQDQFH *OURY!

%HUGLFKHYVN\ 9 *LWWHUPDQ 0 -RVHSKVRQ MXQFWLRQ ZLWK QRLVH OHYSICALA2EVI

%HUGLFKHYVN\ 9 *LWWHUPDQ 0 6WRFKDVWLF UHVRQDQFH LQ OLQHDU V\VWHPV VXE|
OHYSICALA2EVIEWA%

%RUODQG / ,WR /DQJHYLQ HTXDWLRQV ZLWKLQ JHQHUDOL]HG WKHUPRVWDWLVWLFV

%RXNRE]D ( ORRUH 0 * &RKHQ ' 9DUGL $ 1RQOLQHDU SKDVH G\QDPLFV LQ D GULY!

OHYSICALA2EVIEWA,ETTERS
&DUROL % &DUROL & 5RXOHW % 6DLQW -DPHV 2Q IOXFWXDWLRQV DQG UHOD[D!
GLPHQVLRQDO )RNNHU 30DQFN HTXDWLRQ ZLWK D WLPH GHSHQGHQW SRWHQWLDO OHY:
&DVWUR ) - .XSHUPDQ 0 1 )XHQWHV 0 :LR + 6 (ISHULPHQWDO HYLGHQFH RI VWRFKI
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GXH WR QRQ *DXVVLDQ QRLVHV OHYSICALA2EVIEWA%

&KDSHDX %ORQGHDX ) *RGLYLHU ; 7KHRU\ Rl VWRFKDVWLF UHVRQDQFH LQ VLJQI
VIVWHPV OHYSICALA2EVIEWA%

&KHFKNLQ $ *RQFKDU 9 .ODIWHU - OHW]OHU 5 7DQDWDURY / 6WDWLRQDU\ VWDWH
/pY\ QRLVH #HEMICALAOHYSICS

&KHQ % 'RQJ - 7KHUPDOO\ DVVLVWHG YRUWH[ GLIIXVLRQ LQ OD\HUHG KLJK WF VX

&KULVWLDQVHQ / ( /HKQ 6FKLROHU 7 ORVHNLOGH ( *UDQDV\ 3 ODWVXVKLWD + 1RQ
H[FLWHG WUDQVRQLF IOXWWHU -ATHEMATICSAANDA#OMPUTERSAINA3IMULATION

&RYDFL & *RQWHDQ $ 3LH]JRHOHFWULF HQHUJ\ KDUYHVWLQJ VROXWLRQV $ UHYLHZ

&XL + - *XDQ < 'HQJ : )DXOW GLDJQRVLV XVLQJ FDVFDGHG DGDSWLYH VHFRQG RU
DQG HPSLULFDO PRGH GHFRPSRVLWLRQ !PPLIEDA3CIENCES

‘DTDT 0 ) 7UDQVGXFWLRQ RI D ELVWDEOH LQGXFWLYH JHQHUDWRU GULYHQ E\ ZKLW¢
QRLVH *OURNALAOFA3OUNDAANDAGIBRATION

'HDQ $ 5 +1QJJL 3 %URZQLDQ PRWRUV OHYSICSA40DAY

'"HEQDWK * =KRX 7 ORVV ) 5HPDUNV RQ VWRFKDVWLF UHVRQDQFH OHYSICALA2EVIEW

'KDUD $ . OXNKRSDGK\D\ 7 &RKHUHQW VWRFKDVWLF UHVRQDQFH LQ WKH FDVH RI \
2EVIEWA%

'RQJ + 7 6KHQ ; + +H . :DQJ + < 1RQOLQHDU ILOWHULQJ HIIHFWV RI LQWUDZHOO PC
EDUULHU FRQVWUDLQWHG GXIILQJ VIVWHP IRU VKLS UDGLDWR&RAICJH ML IJQDWXUH H[WU

'RQJ + 7 +H . 6KHQ ; + OD 6 / :DQJ + < 4LDR & & $GDSWLYH LQWUDZHOO PDWFK
ZLWK D SRWHQWLDO FRQVWUDLQW DLGHG OLQH HQKDQFHU IRU SDVVLYH VRQDUV 3ENS

'RQJ + 7 :DQJ + < 6KHQ ; + +H . 3DUDPHWHU PDWFKHG VWRFKDVWLF UHVRQDQFH Z|
GHWHFWLRQ *OURNALAOFA30OUNDAANDAGIBRATION

'RXJODVV - . :LONHQV / 3DQWD]HORX ( ORVV ) 1RLVH HQKDQFHPHQW RI WKH LQ
PHFKDQRUHFHSWRUV E\ VWRFKDVWLF UHVRQDQFH .ATURE

'XDQ ) % 3DQ < &KDSHDX %ORQGHDX ) $EERWW ' 1RLVH EHQHILWY LQ FRPELQHG
Y% % %A4RANSACTIONSAONA3IGNALAOROCESSING

'XDQ / 5HQ < + 'XDQ ) % $GDSWLYH VWRFKDVWLF UHVRQDQFH EDVHG FRQYROXW
FODVVLILFDWLRQ #HAOSA3OLITONSAANDA&RACTRALS

'“\NPDQ 0 , /XFKLQVN\ ' * 0DQQHOOD 5 OF&OLQWRFN 3 9 ( 6WHLQ 1 ' B6WRFNV 1 *
/LQHDU UHVSRQVH DQG JLDQW QRQOLQHDULW\ *OURNALAOFA3TATISTICALAOHYSICS

"\NPDQ 0, ODQQHOOD 5 OF&OLQWRFN 3 9 ( ORVV ) 6RVNLQ 6 0 6SHFWUDO GHQVLW
"X11LQJ RVFLOODWRU GULYHQ E\ ZKLWH QRLVH OHYSICALA2EVIEWA!

YDXYH 6 +HVORW ) BWRFKDVWLF UHVRQDQFH LQ D ELVWDEOH V\VWHP OHYSICSA,ETT

YR[ 5 ) 6WRFKDVWLF UHVRQDQFH LQ D GRXEOH ZHOO OHYSICALA2EVIEWA!

JURQ]RQL / 0DQQHOOD 5 BWRFKDVWLF UHVRQDQFH LQ SHULRGLF SRWHQWLDOV *OU|

YXHQWHV 0 $ :LR + 6 7RUDO 5 (IIHFWLYH ODUNRYLDQ DSSUR[LPDWLRQ IRU QRQ *D

DSSURDFK OHYSICAA!

*DOLQ 0 $ 5XGDX ) %RURGLDQVN\L ( $ .XULQ 9 9 .RHOOH ' .OHLQHU 5 .UDVQRY 9 0
YLVXDOL]DWLRQ RI SKDVH ORFNLQJ Rl ODUJH -RVHSKVRQ MXQFWLRQ DUUD\V E\ VXUID
IPPLIED

*DPPDLWRQL / +IQJJL 3 -XQJ 3 ODUFKHVRQL ) 6WRFKDVWLF UHVRQDQFH 2EVIEWSAC
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*DPPDLWRQL / ODUFKHVRQL ) 6DQWXFFL 6 6WRFKDVWLF UHVRQDQFH DV D ERQD IL!

*DPPDLWRQL / 1HUL , 9RFFD + 1RQOLQHDU RVFLOODWRUV IRU YLEUDWLRQ HQHUJ\

*DQGKLPDWKL 9 0 5DMDVHNDU 6 .XUWKV - 9LEUDWLRQDO DQG VWRFKDVWLF UHVF
DQKDUPRQLF RVFLOODWRUY OHYSICSA,ETTERSA!

*KRVK $ : .KDUH 6 9 5RWDWLRQ LQ DQ DV\PPHWULF PXOWLGLPHQVLRQDO SHULRGI
OHYSICALA2EVIEWA ,ETTERS

*KRVK 3 . %DJ % & 5D\ ' 6 1RLVH FRUUHODWLRQ LQGXFHG VSOLWWLQJ RI .UDPHU\
VWDWH *OURNALAOFA#HEMICALAOHYSICS

*RQJ ' & 4LQJ * 5 +X * :HQ ;' ([SHULPHQWDO VWXG\ RI VWRFKDVWLF UHVRQDQFH

*XDUFHOOR & 9DOHQWL ' &DUROOR $ 6SDJQROR % 6WDELOL]DWLRQ HIIHFWV RI G
VXSHUFRQGXFWLQJ VWDWH LQ D ORQJ -RVHSKVRQ MXQFWLRQ %NTROPY

*XDUFHOOR & 9DOHQWL ' &DUROOR $ 6SDJQROR % (IlTHFWV RI /pY\ QRLVH RQ WKH
ORQJ -RVHSKVRQ MXQFWLRQV *OURNALADAAIPERIMENALA-ECHANICS 4HEORYA

+DQ - /LX + - +XDQJ 1 :DQJ =/ =KDQJ < % &KL - 5HFRQVWUXFWLQJ D VFDWWHUHG
PRGXODWLRQ LQVWDELOLW\ LQ SDUWLDOO\ LQFRKHUHQW EHDPV !PPLIEDAOHYSICSA%XF

+1QJJL 3 ODUFKHVRQL ) $UWLILFLDO %URZQLDQ PRWRUV &RQWUROOLQJ WUDQVSR
OHYSICS

+1QJJL 3 OF&OLQWRFN 3 9 ( %LVWDEOLW\ GULYHQ E\ FRORUHG QRLVH WKHRU\ DQG H

+1QJJL 3 7DONQHU 3 %RUNRYHF O 5HDFWLRQ UDWH WKHRU\ ILIW\ \HDUV DIWHU .ULC

+X % % *XR & :X -0 7DQJ - + =KDQJ -/ :DQJ < $Q DGDSWLYH SHULRGLFDO VWRF
EDVHG RQ JUH\ ZROIl RSWLPL]HU DOJRULWKP DQG LWV DSSOLFDWLRQ LQ UROOLQJ EHD
ICOUSTICS 4RANSACTIONSAOFATHEA!3-%

+X * 'LW]JLQJHU 7 1LQJ & = +DNHQ + 6WRFKDVWLF UHVRQDQFH ZLWKRXW H[WHUQDO

+XDQJ ' : <DQJ - + =KDQJ -/ [/LX + * $Q LPSURYHG DGDSWLYH VWRFKDVWLF UHV
WUDQVIRUPDWLRQ WR H[WUDFW KLJK I[UHTXHQF\ FKDUDFWHULVWLFV LQ VWURQJ QRLVH

+XLVPDQ - :HLVVLQJ) YXQGDPHQWDO XQSUHGLFWDELOLW\ LQ PXOWLVSHFLHV FRPS

-LDQJ : $ &KHQ / 4 $Q HTXLYDOHQW OLQHDUL]DWLRQ WHFKQLTXH IRU QRQOLQHDU
*DXVVLDQ ZKLWH QRLVH #OMMUNICATIONSAINA.ONLINEARA3CIENCEAANDA.UMERICALA3II

-LQ <) 0D =0 ;LDR 60 &RKHUHQFH DQG VWRFKDVWLF UHVRQDQFH LQ D SHULRGLF
GLFKRWRPRXV DQG DGGLWLYH ZKLAVARRRCVAL$HAOS A3OLITONSA

-LQ <) :DQJ + 4 1RLVH LQGXFHG G\QDPLFV LQ D -RVHSKVRQ MXQFWLRQ GULYHQ
SOLITEOMNRRAACTALS

-LQ <) ;LDR 6 0 =KDQJ < ; (QKDQFHPHQW Rl WULVWDEOH HQHUJ\ KDUYHVWLQJ XVL(
3TATISTICALA-ECHANICS

-LQ <) ;LH :; /LX . + 1RLVH LQGXFHG UHVRQDQFHV LQ D SHULRGLF SRWHQWLDO GL

)541-
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-LQ <) :X 3) 1RLVH LQGXFHG G\QDPLFV LQ D GHOD\HG WULSOH ZHOO SRWHQWLDOQC
Y&!#A0OAPERS/N,INE

-LQ <) ;X : ;X0 )DQJ 7 6WRFKDVWLF UHVRQDQFH LQ OLQHDU VA\WWHP GXH WR GLFK
VLIJQDO *OURNALAOFAOHYSICSA!

-XQJ 3 6WRFKDVWLF UHVRQDQFH DQG RSWLPDO GHVLJQ RI WKUHVKROG GHWHFWRUYV

.D\ 6 &DQ GHWHFWDELOLW\ EH LPSURYHG E\ DGGLQJ QRLVH )% %%A3IGNALAOROCESS

.LP 3 B6HRN - $ PXOWL VWDEOH HQHUJ\ KDUYHVWHU G\QDPLF PRGHOLQJ DQG ELIXU
61IBRATION

LP < : 6XQJ: '"RHV VWRFKDVWLF UHVRQDQFH RFFXU LQ SHULRGLF SRWHQWLDOV OH

.UDPHUV + $ %URZQLDQ PRWLRQ LQ D ILHOG RI IRUFH DQG WKH GLIIXVLRQ PRGHO F

.UDXW 6 )HXGHO 8 *UHERJL & SUHIHUHQFH RI DWWUDFWRUV LQ QRLV\ PXOWLVWDE

.XPDU 3 1DUD\DQDQ 6 $GKLNDUL 6 )ULVZHOO 0 , JRNNHU 30DQFN HTXDWLRQ DQDO
HQHUJ\ KDUYHVWHU *OURNALAOFA3OUNDAANDAGIBRATION

/IDQ & % 4LQ : < (QHUJ\ KDUYHVWLQJ IURP FRKHUHQW UHVRQDQFH RI KRULJRQWDO Y
EDVH PRWLRQ !PPLIEDAOHYSICSA,ETTERS

/HH "H9LOOH 5 ( 9DQGHQ (LMQGHQ ( OXUDWRY & % 7ZR GLVWLQFW PHFKDQLVPV RI |
G\QDPLFDO V\WVWHPV OHYSICALA2EVIEWA%

/HLEHU 7 ODUFKHVRQL ) 5LVNHQ + &RORUHG QRLVH DQG ELVWDEOH )RNNHU 30DQFN

/HLEHU 7 ODUFKHVRQL ) 5LVNHQ + %LVWDELOLW\ DQG FRORUHG QRLVH $SSOLFDW
SRWHQWLDOV OHYSICALA2EVIEWA!

/L) + =KX )/ =KDQJ < - =KDQJ % /L : /XR : < 6\QWKHWLF DGDSWLYH PDWFKHG ILF
VRXUFH ZLWK D KRULJRQWDO OLQH DUUD\ *OURNALAOFATHEA!ICOUSTICALA3OCIETYAOFA

IL -1 X % + (IITHFWV RI VLJQDO VSHFWUXP YDU\LQJ RQ VLJQDO SURFHVVLQJ E\ SDUL
OHYSICAA!

/L - 0 &KHQ ;) +H = - 0OXOWL VWDEOH VWRFKDVWLF UHVRQDQFH DQG LWV DSSOLF
GLDJQRVLY *OURNALAOFA33OUNDAANDAGIBRATION

/L <* ;X < . XUWKV - <XH ; / /pY\ QRLVH LQGXFHG WUDQVSRUW LQ D URXJK WULSOH

/L = - =XR / /XKUV * /LQ / - 4LQ < ; (OHFWURPDJQHWLF HQHUJ\ KDUYHVWLQJ VKRF
DQG URDG WHVWV )%%%A4RANSACTIONSAONABEHICULARA4ECHNOLOGY

/LDQJ */ :DQ * 0 :DQJ - - :DQJ ; $ QRYHO XQGHUZDWHU ORFDWLRQ EHDFRQ VLJIQDC
PL[LQJ DQG QRUPDOL]LQJ VWRFKDVWLF UHVRQDQFH 3ENSORS

/ILQ < . &DL * 4 3UREDELOLVWLF 6WUXFWXUDO '\QDPLFV $GYDQFHG 7KHRU\ DQG $S
+LO

/LQGQHU % *DUFtD 2MDOYR - 1HLPDQ $ 6FKLPDQVN\ *HLHU / (IlHFWV Rl QRLVH LQ

/ILX % ;X 7 7KDUPDUDVD 5 .LUXEDUDMDQ 7 -DVVHPL 5 +DOOH 6 8QGHUZDWHU
PXOWLSDWK RFHDQ HQYLURQPHQWY )% %%A4RANSACTIONSAONAIEROSPACEAANDA%LECT

/LX ' ;X < /L - 3UREDELOLVWLF UHVSRQVH DQDO\VLV RI QRQOLQHDU YLEUDWLRQ
*DXVVLDQ FRORUHG QRLVH #HAOSA3OLITONSAANDA&RACTALS

/ILX . + -LQ <) 6WRFKDVWLF UHVRQDQFH LQ SHULRGLF SRWHQWLDOV GULYHQ E\ FRO
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/ILX 4 ;X < /L < * . XUWKV - /LX ; & JLIHG LQWHUYDO VPRRWKLQJ Rl DQ DHURHODV\
IUHH SOD\ QRQOLQHDULW\ LQ LQFRPSUHVVLEOH IORZ !CTAA-ECHANICAA3INICA

/LX 51 .DQJ <0 6WRFKDVWLF UHVRQDQFH LQ XQGHUGDPSHG SHULRGLF SRWHQWLDO
OHYSICSA,ETTERSA!

/ILX < - :DQJ ) = /LX /| =KX <0 6\PPHWU\ WULVWDEOH VWRFKDVWLF UHVRQDQFH LQ:
QRLVH EDFNJURXQG %UROPEANAOHYSICALA*OURNALA"

/LX </ /LDQJ - -LDR 6 % ;LDR 1 =KDQJ = + 7KH SKHQRPHQRQ Rl WULVWDEOH VWR
QRLVH ORAMANA *OURNALAOFAOQOHYSICS

/IRQIJWLQ $ $XWRQRPRXV VWRFKDVWLF UHVRQDQFH LQ EXUVWLQJ QHXURQV OHYSICS.

IX 6 / +H 4 % =KDQJ + % =KDQJ 6 % .RQJ ) 5 1RWH 6LJQDO DPSOLILFDWLRQ DQ
VWRFKDVWLF UHVRQDQFH FDQWLOHYHU 2EVIEWAOFA3CIENTIFICA)NSTRUMENTS

0D - = ;X< /L<* 7LDQ 5/ 0D 6 - .XUWKV - 4XDQWLI\LQJ WKH SDUDPHWHU GHSH(
UHJLPH RI DV\PPHWULF /pY\ QRLVH LQGXFHG FULWLFDO WUDQVLWLRQV !PPLIEDA-ATHE

0D - = ;X < /LX "' 7LDQ 5/ 0D 6 - )HXGHO 8 .XUWKV - 6XSSUHVVLRQ RI QRLVH LQG
OLQHDU DXJPHQWDWLRQ PHWKRG %UROPEANAOHYSICALA*OURNALA3PECIALA40OPICS

0D - = ;X < /L < * . XUWKV - 60RZLQJ GRZQ FULWLFDO WUDQVLWLRQV YLD *DXVVLD
3CIENCEA#HINA 4ECHNOLOGICALA3CIENCES

ODNULV 1 & 7KH HIIHFW Rl DWWHQXDWLRQ IURP ILVK RQ SDVVLYH GHWHFWLRQ R
HQYLURQPHQWY 2EMOTEAB3ENSING

ODUWLQH] =HUHJD % ( 3LVDUFKLN $ 1 6WRFKDVWLF FRQWURO RI DWWUDFWRU
#OMMUNICATIONSAINA.ONLINEARA3CIENCEAANDA.UMERICALA3IMULATION

ODVROLYHU - 5RELQVRQ $ &RKHUHQW VWRFKDVWLF UHVRQDQFH OHYSICALA2EVIEWA

OF'RQQHOO 0 ' $EERWW ' :KDW LV VWRFKDVWLF UHVRQDQFH" '"HILQLWLRQV PLVFRQ
WR ELRORJ\ 0,/3A#OMPUTATIONALA"IOLOGY H

OF'RQQHOO 0 ' B6WRFNV 1 * 3HDUFH & ( 0 $EERWW ' 6WRFKDVWLF 5HVRQDQFH IUR
5HVRQDQFH WR 6WRFKDVWLF 6LJQDO 4XDQWL]DWLRQ 1HZ <RUN &DPEULGJH 8QLYHUVLV

OF,QQHV & 5 *RUPDQ ' * &DUWPHOO 0 3 (QKDQFHG YLEUDWLRQDO HQHUJ\ KDUYHV
UHVRQDQFH *OURNALAOFA3OUNDAANDAG6IBRATION

OF1IDPDUD % :LHVHQIHOG . 7KHRU\ RI VWRFKDVWLF UHVRQDQFH OHYSICALA2EVIEWA

OF1DPDUD % :LHVHQIHOG . 5R\ 5 2EVHUYDWLRQ Rl VWRFKDVWLF UHVRQDQFH LQ D L

OHL 5 ; ;X < /L <* . XUWKV - &KDUDFWHUL]LQJ VWRFKDVWLF UHVRQDQFH LQ D WULS
OFATHEA2O0YALA3OCIETYA!

OLWDLP 6 .RVNR % $GDSWLYH VWRFKDVWLF UHVRQDQFH ZLWK IX]]\ VIVWHPV &UZZY

ORVV ) :DUG / 0 6DQQLWD : * 6WRFKDVWLF UHVRQDQFH DQG VHQVRU\ LQIRUPDWLRC
Rl DSSOLFDWLRQ #LINICALA.EUROPHYSIOLOGY

OXUDWRY & % 9DQGHQ (LMQGHQ ( :HLQDQ ( 6HOI LQGXFHG VWRFKDVWLF UHVRQDQ

OXWRWK\D 1 0 ;X < /L < * OHW]OHU 5 &KDUDFWHULVLQJ VWRFKDVWLF PRWLRQ LQ
FRORXUHG QRQ *DXVVLDQ QRLVH *OURNALAOFAOHYSICSA!

OXWRWK\D 1 0 ;X < /L < * OHW]OHU 5 O0XWXD 1 0 JLUVW SDVVDJH G\QDPLFV R

KHWHURJHQHRXVY PHGLD GULYHQ E\ FRUUHODWHG ZKLWH *DXVVLDQ DQG FRORXU
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OHYSICS #OMPLEXITY

1LFROLV & 6WRFKDVWLF UHVRQDQFH LQ PXOWLVWDEOH V\VWHPV WKH UROH RI L

1LFROLV & 6WRFKDVWLF UHVRQDQFH LQ PXOWLVWDEOH V\VWHPV 7KH UROH RI GLPH

1LFROLV & 1LFROLV * 6WRFKDVWLF UHVRQDQFH DFURVYV ELIXUFDWLRQ FDVFDGHV 0l

20LYHU 1 /DUJHU / )LVFKHU , &RQVLVWHQF\ LQ H[SHULPHQWY RQ PXOWLVWDEOH GU

3DQ\DP 0 'DTDT 0 ) &KDUDFWHUL]LQJ WKH HIIHFWLYH EDQGZLGWK RI WUL VWDEOH
ANDABIBRATION

3DROR $ *LRYDQQL ) 9LQFHQI]R 3 &KDUDFWHUL]DWLRQ Rl HVFDSH WLPHV Rl -RVHS
OHYSICALA2EVIEWA%

3DSRXOLV $ BUREDELOLW\ 5DQGRP 9DULDEOHV DQG 6WRFKDVWLF 3URFHVVHV 1HZ <

3DWHO $ .RVNR % 2SWLPDO QRLVH EHQHILWYV LQ 1H\PDQ#* 3HDUVRQ DQG LQHTXI

GHWHFWLRQ )%%%A4RANSACTIONSAONA3IGNALAOROCESS

3HUHLUD 7 / 3DXOD $ 6 ' )DEUR $ 7 6DYL 0 $ 5DQGRP HIIHFWV LQ D QRQOLQHDU
HQHUJ\ KDUYHVWLQJ VI\VWHP )NTERNATIONALA*OURNALAOFA"IFURCATIONAANDA#HAOS

3HQJ & 6XQ + ; &KHQJ ( 5DGLDWHG QRLVH PHDVXUHPHQW Rl VKLSV EDVHG RQ V
-ECHANICALA%NGINEERINGA*OURNAL

3LNRYVN\ $ 6 . XUWKV - &RKHUHQFH UHVRQDQFH LQ D QRLVH GULYHQ H[FLWDEOH V\\V

3LVDUFKLN $ 1 %DUPHQNRY < 2 .LUT\DQRY $ 9 ([SHULPHQWDO FKDUDFWHUL]DWLR
HUELXP GRSHG ILEHU ODVHU ZLWK SXPS PRGXODWLRQ )% %%A*OURNALAOFALUANTUMA%

3LVDUFKLN $ 1 )HXGHO 8 &RQWURO RI PXOWLVWDELOLW\ OHYSICSA2EPORTS

3RUUD - 0 :KHQ FRKHUHQW VWRFKDVWLF UHVRQDQFH DSSHDUV OHYSICALA2EVIEWA%

3RVWQRY ' ( 6RVQRYWVHYD 2 9 +DQ 6 . <LP 7 * 6WRFKDVWLF VIQFKURQL]DWLRQ F
RVFLOODWRUY )NTERNATIONALA*OURNALAOFA"IFURCATIONAANDA#HAOS

3UDGLQHV -5 2VLSRY * 9 &ROOLQV - - &RKHUHQFH UHVRQDQFH LQ H[FLWDEOH DQG
Rl VORZ DQG IDVW G\QDPLFV OHYSICSA2EVIEWA%

4LDR = - J/HL < * /L 1 3 $SSOLFDWLRQV RI VWRFKDVWLF UHVRQDQFH WR PDFKLQF
WXWRULDO -ECHANICALA3YSTEMSAANDA3IGNALAOROCESSING

5HHQERKQ : / 3RKORQJ 6 6 ODKDWR 0 & 3HULRGLFDOO\ GULYHQ XQGHUGDPSHG SH
VIVWHPV ‘\QDPLFDO VWDWHVY DQG VWRFKDVWLF UHVRQDQFH OHYSICALA2EVIEWA%

5HLPDQQ 3 +I1QJJL 3 ,QWURGXFWLRQ WR WKH SK\VLFV Rl %URZQLDQ PRWRUV I!PPLIE
5LVNHQ + 7KH )RNNHU 30DQFN (TXDWLRQ PHWKRGV Rl 6ROXWLRQ DQG $SSOLFDWLRQ
5REHUWV - % 6SDQRV 3 ' 5DQGRP 9LEUDWLRQ DQG 6WDWLVWLFDO /LQHDUL]DWLRQ &
5\X + <RRQ + - .LP 6 : +\EULG HQHUJ\ KDUYHVWHUV WRZDUG VXVWDLQDEOH HQHUJ
6DLNLD 6 7KH UROH RI GDPSLQJ RQ 6WRFKDVWLF 5HVRQDQFH LQ D SHULRGLF SRWHQ
6DLNLD 6 -D\DQQDYDU $ 0 ODKDWR 0 & 6WRFKDVWLF UHVRQDQFH LQ SHULRGLF SRW
6ELWQH\ 9 , 3XVWRYRLW 0 $ 6WRFKDVWLF UHVRQDQFH LQ ' FRXSOHG PDS ODWWI
JNTERNATIONALA*OURNALAOFA"IFURCATIONAANDA#HAOS

6HNLPRWR . /IDQJHYLQ HTXDWLRQ DQG WKHUPRG\QDPLFV OROGRESSAOFA4HEORETIC.
6HNLPRWR . 6WRFKDVWLF (QHUJHWLFV +HLGHOEHUJ 6SULQJHU

6HUGXNRYD / =KHQJ < < 'XDQ - 4 .XUWKV - 6WRFKDVWLF EDVLQV RI DWWUDFWLRC
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6KL 3 0 <XDQ '= +DQ '< =KDQJ < )X 55 BWRFKDVWLF UHVRQDQFH LQ D WLPH GHOL
DQG LWV DSSOLFDWLRQ LQ IDXOW GLDJQRVLY *OURNALAOFA3OUNDAANDAGIBRATION
6LHZHUW 8 B6FKLPDQVN\ *HLHU / $QDO\WLFDO VWXG\ Rl FRXSOHG WZR VWDWH VWRF

6WRUQL 5 $QGR + $LKDUD . OXUDOL . 6LQKD 6 ODQLSXODWLQJ SRWHQWLDO ZHOC
REWDLQ ;25 ORJLF OHYSICSA,ETTERSA!

6XQ - 4 ;LRQJ ) 5 &HOO PDSSLQJ PHWKRGV EH\RQG JOREDO DQDO\VLV RI QRQOLQ}
-ECHANICS

7DQ - < &KHQ ;) :DQJ - < &KHQ + ; &DR + 5 =L < < +H = - 6WXG\ RI IUHTXHQF\ VK
VWRFKDVWLF UHVRQDQFH DQG LWV DSSOLFDWLRQ WR IDXOW GLDJQRVLV -ECHANICALA3

7HVVRQH & - 30DVWLQR $ :LR + 6 6WRFKDVWLF UHVRQDQFH DQG JHQHUDOL]HG LQII

7RSUDN $ 7LJOL 2 SLHIRHOHFWULF HQHUJ\ KDUYHVWLQJ 6WDWH RI WKH DUW DQG

7YHGW / * : 1JX\HQ ' 6 +DOYRUVHQ ( 1RQOLQHDU EHKDYLRU RI DQ HOHFWURVWDWL
QDUURZEDQG H[FLWDWLRQ *OURNALAOFA-ICROELECTROMECHANICALA3YSTEMS

9DQ GHU 6DQGH * 9HUVFKDIIHOW * 'DQFNDHUW - OLUDVVR & 5 *KRVW VWRFKDVWLF
HPLWWLQJ ODVHUV ([SHULPHQW DQG WKHRU\ OHYSICALA2EVIEWA%

‘DQJ - +H 4 % .RQJ ) 5 $Q LPSURYHG PXOWLVFDOH QRLVH WXQLQJ RI VWRFKDVWLF
WUDQVLHQW IDXOWVY LQ UROOLQJ HOHPHQW EHDULQJV *OURNALAOFA3OUNDAANDAGIBRZ

‘DQJ =/ /LX + - +XDQJ 1 =KDQJ < % &KL - 1RQOLQHDU UHFRQVWUXFWLRQ RI ZHDN
WXUELG ZDWHU /PTICSA,ETTERS

'DQJ =/ <DQJ - + *XR < 8QNQRZQ IDXOW IHDWXUH H[WUDFWLRQ RI UROOLQJ EHDULC
EDVHG RQ VWDWLVWLFDO FRPSOH[LW\ PHDVXUHV -ECHANICALA3YSTEMSAANDA3IGNALAO

'DQJ =4 /L <* ;X < .DSLWDQLDN 7 .XUWKV - &RKHUHQFH UHVRQDQFH FKLPHUDYV
DOSKD VWDEOH /pY\ QRLVH *OURNALAOFASTATISTICALA-ECHANICS

:DQJ = 4 ;X < <DQJ + /pPY\ QRLVH LQGXFHG VWRFKDVWLF UHVRQDQFH LQ DQ )+1 PRG
3CIENCES

"HOOHQV 7 %XFKOHLWQHU $ 6WRFKDVWLF UHVRQDQFH LQ WKH FRKHUHQFH RI D TXE

‘X & - <DQJ - + +XDQJ ' : JLX + * +X ( < ‘HDN VLJQDO HQKDQFHPHQW E\ IUDFW
UHVRQDQFH DQG LWV DSSOLFDWLRQ LQ EHDULQJ IDXOW GLDJQRVLYV -EASUREMENTAS3CII

X - X < 'DPSLQJ FRHIILFLHQW LQGXFHV VWRFKDVWLF PXOWLUHVRQDQFH LQ E
GLFKRWRPRXV QRLVH $ISCRETEA$SYNAMICSAINA.ATUREAANDA3OCIETY

(X - ;X < :DQJ + < .XUWKV - ,QIRUPDWLRQ EDVHG PHDVXUHV IRU ORJLFDO VWRFKDV
QHWZRUN XQGHU /pY\ IOLJKW VXSHUGLIIXVLRQ #HAOS

X % + 'XDQ ) % %DR 5 * /L - / BWRFKDVWLF UHVRQDQFH ZLWK WXQLQJ VI\VWHP S
ELVWDEOH VI\VWHPV LQ VLJQDO SURFHVVLQJ #HAOS A3OLITONSAANDA&RACTALS

‘X 3) -LQ <) 6WRFKDVWLF UHVRQDQFH LQ PXOWL VWDEOH FRXSOHG V\VWHPV GUL"

X 3) -LQ <) OHDQ ILUVW SDVVDJH WLPH LQ D GHOD\HG WULVWDEOH V\VWHP GUL)
DGGLWLYH ZKLWH QRLVHV #HAOS A3OLITONSAANDA&RACTALS

;X 3) -LQ <) &RKHUHQFH DQG VWRFKDVWLF UHVRQDQFH LQ D VHFRQG RUGHU DV\PP
HITHFWV #HAOS A30LITONSAANDA&RACTALS
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;X 3 ) -LQ <) 6WRFKDVWLF UHVRQDQFH LQ DQ DV\PPHWULF WULVWDEOH V\VWHP «
-ATHEMATICALA-ODELLING

X 3) -LQ <) ;LDR 6 0 6WRFKDVWLF UHVRQDQFH LQ D GHOD\HG WULSOH ZHOO SR\
#HAOS

X 3 ) -LQ <) =KDQJ < ; 6WRFKDVWLF UHVRQDQFH LQ DQ XQGHUGDPSHG WULSOF}
-ATHEMATICSAANDA#OMPUTATION

;X < *XR 5 ;X : $ OLPLW WKHRUHP IRU WKH VROXWLRQV RI VORZ IDVW V\VWHPV Z
4HEORETICALAANDA!PPLIEDA-ECHANICSA ETTERS

;X < /L - - )HQJ - =KDQJ + 4 ;X : 'XDQ - 4 /pY\ QRLVH LQGXFHG VWRFKDVWLF UHVR(
%UROPEANAOHYSICALA*OURNALA"

;X < X - 'X /] <DQJ + 6WRFKDVWLF UHVRQDQFH LQ D JHQHWLF WRJJOH PRGHO ZLW
QRLVH #HAOS A3OLITONSAANDA&RACTALS

;X < =DQ : -LD : .XUWKV - 3DWK LQWHJUDO VROXWLRQV RI WKH JRYHUQLQJ HTXDW
QRLVH *OURNALAOFA#OMPUTATIONALAOHYSICS

<DPDNRX 0 ( -RVW - &RQWURO Rl FRKHUHQFH UHVRQDQFH E\ VHOI LQGXFHG VWRFK
QHWZRUN OHYSICALA2EVIEWA%

<DQJ & <DQJ - + =KX = & 6KHQ * =KHQJ < 4 "LVWLQJIXLVK FRKHUHQFH UHVRQDQFt
EHDULQJ IDXOW HYDOXDWLRQ -EASUREMENTA3CIENCEAANDA4ECHNOLOGY

<DQJ - + <DQJ & =KXDQJ ; = /LX + * :DQJ =/ 8QNQRZQ EHDULQJ IDXOW GLDJQRVLV
FRQGLWLRQV DQG VWURQJ QRLVH EDFNJURXQG .ONLINEARASYNAMICS

<DQJ 7 &DR 4 - 7LPH GHOD\ LPSURYHV EHQHILFLDO SHUIRUPDQFH RI D QRYHO K\
$YNAMICS

<DR + < :DQJ + < :X < -XHUJHOQ . $ UHFXUUHQW SORW EDVHG VWRFKDVWLF QRQOL
XQGHUZDWHU VLIJQDO SURSDJDWLRQ .EWA*OURNALAOFAOHYSICS

<DR + < :DQJ + < =KDQJ = & ;X < -XHUJHQ . $ VWRFKDVWLF QRQOLQHDU GLIIHUH
XQGHUZDWHU DFRXVWLF SURSDJDWLRQ WKHRU\ DQG VROXWLRQ #HAOS A30LITONSAAN

<DR + < =KDQJ = & :DQJ + < :DQJ < 1DUURZ EDQG WLPH IUHTXHQF\ VSDFH PDWF
XQGHUZDWHU VLIJQDO !PPLIEDAICOUSTICS

=DQ : 5 -LD : 7 ;X < 5HOLDELOLW\ RI G\QDPLFDO V\VWHPV ZLWK FRPELQHG *DXVVLL
SDWK LQWHJUDO PHWKRG OROBABILISTICA%NGINEERINGA-ECHANICS

=DQ : 5 -LD : 7 ;X < 5HVSRQVH VWDWLVWLFV RI VLQJOH GHJUHH RI IUHHGRP V\VWHE
SDWK LQWHJUDO PHWKRG )NTERNATIONALA*OURNALAOFAIPPLIEDA-ECHANICS

=DQ : 5 ;X < .XUWKV - &KHFKNLQ $ 9 OHW]OHU 5 6WRFKDVWLF G\QDPLFV GULYHQ
QRLVH IUDFWLRQDO )RNNHU*30DQFN+.ROPRJRURY HTXDWLRQ DQG VROXWLRQ *OURNAI

=DQ : 5 ;X < OHW]OHU 5 .XUWKV - JLUVW SDVVDJH SUREOHP IRU VWRFKDVWLF GLI|
SDUDPHWULF *DXVVLDQ DQG /pY\ ZKLWH QRLVHV YLD SDWK LQWHJUDO PHWKRG *OURNA

=KDQJ * <DQJ </ =KDQJ 7 4 7KH FKDUDFWHULVWLF DQDO\VLV RI VWRFKDVWLF UH\
EDVHG RQ 1:6* PRGHO GULYHQ E\ WULFKRWRPRXV QRLVH #HINESEA*OURNALAOFAOHYSIC

=KDQJ + ;X < /L < * . XUWKV - 6WDWLVWLFDO VROXWLRQ WR 6'(V ZLWK . VWDEOH /p
JNTERNATIONALA*OURNALAOFA$SYNAMICSAANDA#ONTROL

=KDQJ + 4 ;X < :X : /L ; & /RIJLFDO VWRFKDVWLF UHVRQDQFH LQ WULSOH ZHOO SR\
QRLVH #HAOS

=KDQJ + 4 <DQJ 7 7 ;X : ;X < (IlTHFWV Rl QRQ *DXVVLDQ QRLVH RQ ORJLFDO VWRFKI

SRWHQWLDO VI\VWHP .ONLINEARASYNAMICS
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=KDQJ + : :DQJ + < <DR + < 'RQJ + 7 6KHQ ; + 3KDVH WUDMHFWRU\ HQWURS\ $ SU
GLYHU GHWHFWLRQ *OURNALAOFATHEA!ICOUSTICALA3OCIETYAOFAIMERICAA%XPRESSA, E"

=KDQJ 7 7 -LQ <) =KDQJ < ; 3HUIRUPDQFH LPSURYHPHQW RI WKH VWRFKDVWLF U}
KDUYHVWHU XQGHU UDQGRP URWDWLRQDO YLEUDWLRQ 4HEORETICALAANDA!PPLIEDA-EC

=KDQJ 7 7 -LQ < ) =KDQJ < ; 6WRFKDVWLF G\QDPLFV RI D WUL VWDEOH SLH]RHOF
LQWHUIDFHG ZLWK VWDQGDUG UHFWLILHU FLUFXLW *OURNALAOFA30UNDAANDAGBIBRATIC

=KDQJ ; - 6WRFKDVWLF UHVRQDQFH LQ VHFRQG RUGHU DXWRQRPRXV V\WVWHPV VXE
OHYSICSA!

=KDQJ ; < ;X < /LX 4 .XUWKV - 5DWH GHSHQGHQW WLSSLQJ GHOD\ SKHQRPHQRQ L
FRORUHG QRLVH 3CIENCEA#HINA 4ECHNOLOGICALA3CIENCES

=KDQJ < +X * *DPPDLWRQL / 6LJQDO WUDQVPLVVLRQ LQ RQH ZD\ FRXSOHG ELVWD
2EVIEWA%

=KDQJ </ :DQJ 7 < IXR $; +X <6 /L ;; :DQJ) OLFUR HOHFWURVWDWLF HQHUJ\ KD
EDQGZLGWK DQG KLJK QRUPDOL]HG SRZHU GHQVLW\ IPPLIEDA%NERGY

=KDQJ < 6 =KHQJ 5 & .DL]XND 7 6X ' 1DNDQR . &DUWPHOO 0 3 %URDGEDQG YLEUI

DSSOLFDWLRQ RI VWRFKDVWLF UHVRQDQFH IURP URWDWLRQDO HQYLURQPHQWYV %URO

=KDQJ < 6 =KHQJ 5 & 6KLPRQR . .DL]XND 7 1DNDQR . (ITHFWLYHQHVYV WHVWLQJ RI C
IRU DQ DXWRPRELOH ZKHHO XVLQJ 65 3ENSORS

=KDQJ < ; -LQ <) ;X 3) 6WRFKDVWLF UHVRQDQFH DQG ELIXUFDWLRQV LQ D KDUPR
ZLWK FRORUHG QRLVH #HAOS

=KDQJ < ; -LQ <) :X 3) "\QDPLFV RI D FRXSOHG QRQOLQHDU HQHUJ\ KDUYHVWHU X
H[FLWDWLRQV )NTERNATIONALA*OURNALAOFA-ECHANICALA3CIENCES

=KDQJ < ; -LQ <) ;X 3) ;LDR 6 O 6WRFKDVWLF ELIXUFDWLRQV LQ D QRQOLQHDU W
FRORUHG QRLVH .ONLINEARA$SYNAMICS

=KDQJ < ; -LQ <) &RORUHG /pY\ QRLVH LQGXFHG VWRFKDVWLF G\QDPLFV LQ D W!
*OURNALAOFA#OMPUTATIONALAANDA.ONLINEARASYNAMICS

=KHQJ 5 & 1DNDQR . +X + * 6X ' ; &DUWPHOO 0 3 $Q DSSOLFDWLRQ RI VWRFKD
KDUYHVWLQJ LQ D ELVWDEOH YLEUDWLQJ VIVWHP *OURNALAOFA30UNDAANDAGIBRATION

=KRX 6 ; &DR - < ,QPDQ ' - /LQ - /LX 6 6 :DQJ = = %URDGEDQG WULVWDEOH HQHU
H[SHULPHQW YHULILFDWLRQ !PPLIEDA%NERGY

=KRX 6 ; &DR - < /LQ - :DQJ = = ([SORLWDWLRQ RI D WULVWDEOH QRQOLQHDU RV
YLEUDWLRQ HQHUJ\ KDUYHVWLQJ %UROPEANAOHYSICALA*OURNALAIPPLIEDAOHYSICS

=KRX 7 ORVV ) $QDORJ VLPXODWLRQV RI VWRFKDVWLF UHVRQDQFH OHYSICALA2EVIE

=KRX 7 ORVV ) -XQJ 3 (VFDSH WLPH GLVWULEXWLRQV RI D SHULRGLFDOO\ PRGXODW
2EVIEWA!

=KRX = < 4LQ : < <DQJ < ) =KX 3 ,PSURYLQJ HIILFLHQF\ RI HQHUJ\ KDUYHVWLQ.
FRQILIJIXUDWLRQ 3ENSORAICTUATORSA! OHYSICAL

=KRX = < 4LQ : < =KX 3 +DUYHVWLQJ SHUIRUPDQFH RI TXDG VWDEOH SLH]RHOHFWL
H[SHULPHQW -ECHANICALA3YSTEMSAANDA3IGNALAOROCESSING

=KX - - ILX ; % /IRFNLQJ LQGXFHG E\ GLVWDQFH GHSHQGHQW GHOD\ LQ QHXURQDC

B+14e": O )
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6WRFKDVWLF UHVRQDQFH RI PXOWL VWDEOH G\
$ UHYLHZ

FYWSOstP,$% «=S_t P,$! NySOBt ,"* VSF$t9YBt ' +=SOBt "X~

iS* }s, 8,t SBPS ,{YSt${R S ,$ %t SytR $ Z ,SBPSq,{YtBjB k S ,$ $t Sd

'S* }s, 8,t SBPS s Y,8s ${R S7Yst-$SV ,${Zj Z,sjS=t$%,,R$ k SF$t9YBt S(1

"S7{YBBjSBPS s Y,8s ${RSstIS7 s $R ${R SWB, Yb,R ,,tS_Bjk ,{Yt${sjS=t$%

'S7T{YBBjSBPS s Y,8s ${sjS7{$,t{,R S7Yst-$S=t$%,,R$ k Sqs$kzZstS(n

*S 1eS€,kSNsAB,s B,kSPB,S|B8}j,-$ kS7{$,t{,S$tSV,,BR}s{, SWB, Yb,R ,,tS |
*$NMstSed((*1 S]YS$ts

$SEVWUDFW qVY,StBtj$t,s, SR B{YsR ${SIkts8%{sjSRkR ,8SYsSR SA,,tSstS$8}E
8,{Yst${R S8s Y,8s ${R S,t $t,,,$t SstISRBSBt SstISP$tIRS%s,$BZRSs}}j${s
8,{Yst${sjS,t $t,,,$t Ss,,BR}s{,S,t $t,,,$t SB{,stS,t $t,,,$t SstISA$BjB k S
ts8${sjSRkR ,8RSs,,S{Bt{,} ZsjStBtj$t,s,SRkR ,8R S{BZ}j$t Sb$ YSR B{YSR §
Y$AS$ S{B8}j,- SIkts8%{sj SA,Ys%$B,R SRZ{Y SsR SR B{YsR ${S,,RBtst{, Sstl
R B{YSR ${S,,RBtst{,S Y,B,kSYSRSA,,tSZ $j$9,IS,PP,{ $%,jkS$tS8stkSs,,sR
RZ{YSsRS8,{Yst${sjSPsZj SI$s tBR$R Sb,s,SR$ tsjSI, ,{ $BtSstIS%BFA,s $Bt.
B%,,%$,bRS Y, SPZtIs8,t sjS Y,B,$,R S8, YBIRSstIS,t $t,,,$t Ss}}j${s $BtRS
8Zj $TR sAj, SIkts8%{sj SRkR ,8R SG, S$t ,B1Z{,S,.{,.t SsI%st{,RS$tS Y,B,$,|
R B{YSR ${S,,RBtst{,S%$sSR,%,,sjS{jsRR${S,-s8}j,RSBPStBtj$t,s,SIkts8%${s]
Y,S,,RZj RSBPS8Zj $TR sAj,Slkts8%{sjSRkR ,8RSZtl,,S Y,S,-{$ s $BtSBP S
R sAj,Sst1S},,$BI${SRkR ,8RSs,,S$jjZR ,s ,IS BSRYBbS Y,SB{{Z,.,.t{,S}.,$t{$
$t%,R $ s ,IS ,{Yt$JZ,R S3%tsjjk S Y,,,S,t $t,,,$t Ss}}j${s $BtRSBP S8Zj $TR
RZ,%,k,| S7B8,SB},tS},BAj,8RSs,,S},,R,t ,IS BS{jBR,S Y$RS}s},,

.H\ZRUGV R B{YsR ${S,,RBtst{, S8Zj $TR sAj,SIkts8%${sjSRkR ,8 S{BY,,,t{,S,
Rs ,S $8, StBtTpsZRR$stSNp%kStB$R,

i,{,$%,IlUS1IMSWB%,8A,,S1(11 Ss{{,} ,IUS1+S3,A,Zs,kS1(1n SBtj$t,USddS s,{YS1(1ln
-1SeT8s$jUSYRZ-notb}Z ,1Z {t
EI1(1nS &8#0%'5S+0S '%*#0+%5
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