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IT4E @ ICT(Information and Communication Technology) DiEAX I 20K T, &fh, T35, B3, &
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3.1 AR—=RET U T DOER

ANR=2ET U 7 OWFRIRHERE <, 1900 FRELIR>THODZ L THD. HATIE
1980 FRDOWE% T A)NER JLLR) ONTHFREFEMEE T L0 D5HIF & HEEEE ) ofRg Y
WZHEE U, & D1% 1996 4 Tibshirani (Stanford KX) 737 3C [Regression Shrinkage and Selection via the
lasso) ¥ OF T, $HEZE L7= LASSO HE7E?: (Lasso : Least Absolute Shrinkage and Selection Operator)
<° Tipping & Bishop (Microsoft Af%Ef) ¢ ARD (Automatic Relevance Determination)i ¥ 73 £ /E iy
e, 77—~ A = T OGBETEDOAMMENIESRBAMEIND X917z,

AN—=RET Y > T OSEERINDT A 7 71X, Stéphane G. Mallat and Zhifeng Zhang(1993) ¥ (2
X %@ Matching Pursuit With Time-Frequency Dictionary] (2R 5 Z L3 Cx 5. Ri2L T, £
DWNI % % DF@ LD abstract TRT &,

[(MWe introduce an algorithm, called matching pursuit, that decomposes any signal into a linear
expansion of waveforms that are selected from a redundant dictionary of functions. @These
waveforms are chosen in order to best match the signal structures. (3Matching pursuits are
general procedures to compute adaptive signal representations. With a dictionary of Gabor
functions a matching pursuit defines an adaptive time-frequency transform. &We derive a signal
energy distribution in the time-frequency plane, which does not include interference terms, unlike
Wigner and Cohen class distributions. (®A matching pursuit isolates the signal structures that are
coherent with respect to a given dictionary. (DAn application to pattern extraction from noisy
signals is described. ®We compare a matching pursuit decomposition with a signal expansion
over an optimized wave packet orthonormal basis, selected with the algorithm of Coifman and
Wickerhauser. |
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BHEZRNX—0Ma8 N1 5. @~y Fr 7B, 52 0nfFEEICEL T8O
HOEFHEENHET D, O/ A ADZMESNO NI = 227 7 r—va v
Nt EINTW5. ®F & ix, Coifman and Wickerhauser D 7 /L3 U X A TEIR I 77,
AL S T EOERE ARSI EOfF SR & — BT 2B 2 i+ 5. )
LEMIN, TONEEZMERDL L, ANR—RAET IV TOBRERDTATTEDLD EHLETE
5.

ZDOWIZHF & 72D LI, Scott Shaobing Chen, David L. Donoho, and Michael A. Saunders ¥ 73
1995 H-|2%3% L7= [Atomic Decomposition by Basis Pursuit. - Department of Statistics] (SIAM
REVIEW, Vol. 43,No.1, pp.129-159. ©2001 Society for Industrial and Applied Mathematics) T&H 5 9.
R LT, EONELZEDFmLD abstract 7> B H AU,

[(MThe time-frequency and time-scale communities have recently developed a large number of
overcomplete waveform dictionaries—stationary wavelets, wavelet packets, cosine packets,
chirplets, and warplets, to name a few. @Decomposition into overcomplete systems is not unique,
and several methods for decomposition have been proposed, including the method of frames
(MOF), matching pursuit (MP), and, for special dictionaries, the best orthogonal basis (BOB).
(®Basis pursuit (BP) is a principle for decomposing a signal into an “optimal” superposition of
dictionary elements, where optimal means having the smallest /' norm of coefficients among all
such decompositions. @We give examples exhibiting several advantages over MOF, MP, and
BOB, including better sparsity and superresolution. (&BP has interesting relations to ideas in
areas as diverse as ill-posed problems, abstract harmonic analysis, total variation denoising, and
multiscale edge denoising.
®BP in highly overcomplete dictionaries leads to large-scale optimization problems. (DWith
signals of length 8192 and a wavelet packet dictionary, one gets an equivalent linear program of
size 8192 by 212,992. ®Such problems can be attacked successfully only because of recent
advances in linear and quadratic programming by interior-point methods. @We obtain reasonable
success with a primal-dual logarithmic barrier method and conjugategradient solver. |
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2155,

Robert Tibshirani ® |2 L %% (Regression Shrinkage and Selection via the Lasso Journal of the
Royal Statistical Society. Series B( Methodological), vol. 58, no. 1, pp. 267-288, 1996. ) ¥, “LASSO
(Least Absolute Shrinkage and Selection Operator) D35 2 H3E A X7z, £ DEHK (SUMMARY)

ZRD L,

['We propose a new method for estimation in linear models. The ‘lasso' minimizes the residual
sum of squares subject to the sum of the absolute value of the coefficients being less than a
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The progenitor of a Type la supernova
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. ...which spills gas onto the
Two normal stars The more massive secondary star, causing it to
are in a hinary pair. star becomes a giant... expand and become engulfed

o :

The secondary, lighter star | The common envelope is .
and the core'of the giant ejected, while the separation The remaining core of
star spiral toward within | between the core andthe | the giant collapses and
a common envelope. secondary star decreases. becomes a white dwarf.

The aging companion

star starts swelling, spilling | incr ...causing the companion
gas onto the white dwarf. cr T od star to be ejected away.
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0L L, RFZ TR D RBRE r0) %

1:(8;) = A; + B;sin?(6;) (3.4)
WL TERENDHLDELTWD., ZIT, 4, B BPRODLRERHNRT A—HT, ThEhnA
VHE—T R, AfLEVS. ZOMEEREITZDDOA L N—T 3 kL LT FISTA (fast iterative
shrinkage-thresholding algorithm) & LS (/N %) A o "= a VD2 AT v « A7V v R
%%%w(wé.::T,HHAi*ﬂN?}*5(4V5%%7F AEL) DIEE D5
ANRA B FEGEBIRT 272D, FOH% LS A 23— a3 VIFEICABR O %
ﬂ“%ﬁ: WZHWBILTUW D, Pérez et al. (2013b) *VIXFIEROBIEZ W > TV D23, HIF O EMERE

WEED I & B R AZEE L, BRYz—7 Ly FRERZITE2HDE LTWEZ ENnD,
FISTA & VFSA (very fast simulated annealing) (2552 A7 v 7 « A7 U v NiEEBEHL T
%. VFSA 1%, FISTA IC L AANET H-DIcHnen, BRv=—71Ly haeFa—=7
L, “ETHIUIFRICR S EONEZ ST 5.

3214 I AVA A o NN—=Va VBT AANT—4%, B3.2.1-51c14 42— K &4Ak
DA L R—V a UEEROHFEG 2R, B 3.2.1-4 D@ EOGUIMRELIZA > X —% 7 b & AR,
(©) & (IXZFZH SN L 20, 10 THERL L 7= NMO fi1E#% DO~ )L FF v RV A MRS, (e)ld s
TR OB E LTOBR Y =—7 Ly b ThHDH. F72, B3.2.1-5D@)&(IIME LA ¥
—E 7 AR (B3.2.1-4 D@)EDB)ERL) , (b)& (D)L FISTA OFFE (SN H 10) , (¢)&(g)
I% FISTA+VFSA Of55H (SN k. 20) , (d)& (h)i FISTA+VFSA OfER (SN 10) TH 5.
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3.21-5 AV A—E T RERABDA V/IN—2 3 VR
i : Pérez et al. (2013b)*)

322, Eft o ZICBE LR

JEREE v v 7%, AN—AMEE WD TIET LASSO LS s 9 1| DOEERFIETHY,
FICHERBGROSTH Clm SN T 722, Efitr v 70, £ DX A T OIE M5 Y
IO FTTAN—RZRBTEDL DL LT, DEOBINT — 2D A=A 725 50E %
R T 2T TH 2 ). JEMEE > v 7 v 9 HEEIT Donoho (2006) “D2 L > THEBLTZ &
ITHY, ZOENLYEEA S I IV TH B L 7209803740 T X 72, Donoho D 3L 03 H
THH 10FRY ThHD, WEERAESE 2 CHIER T v > o V1T L2 O BITIER IS
<, LTHLTRTEMET D LIXTERY. ZZ2TIE, TORPONWL DODDOIFFRIZ W THE
BT 5.

(1) F—#EAHE - BB E ok X OHERE T — & s

F—H AL &1E, FER - 22RO AR ) S LS T — 2 2 AR Y v
T e T RIIERTHZETHY, T—XHMH D NTEEIGE T (B WIXEER) MEES
25 EHTED. 7— U 2 BHBIIES HEHEET — % OEHNECHE JLIX Sacchi et al. (1998)4Y
IZHRE D, Z D% Xuetal. (2005) W72 I L - THBES L2 9. Xuetal. (2005) “Vi%, LAY~
TV TIZE-THELD AT MO, (1 2O 7 — U ZAZHNH DT R LXF =03 Mhd 7
— U fREICIwND Z L) OREZ RS 572912 ALFT (antileakage Fourier transform) & FEiE
oD FIEERE L.

ALFT Z W=7 — % EAHUbOBI 2R 3. 2. 2-1 12”7, (@IIANT—% & LThH x =@t 7
T METHE, )X ALFTIZL A7 — X EAHEORERTH L. 7 —XEAHkICE Y, BNy 7
B AEHTERG D O NITBGES L, KA X NOSRENM ELTW5.
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Hennenfent and Herrmann (2008) 1%, WEGE CRIBEIZBW T, AR—ZAME{REA L R—T g
> (sparsity-promoting inversion) (ZX > THANZ/R D L ) ICHFFSNTBER T v X4 —H 7Y
PHARERELTWD., 22T, 7o —H 7V 7 LR - 22T 1 F % FERE L
FTCHr TV 7T 200, 7 (FAXFAN) TV rtb 0y, BAMZRT v
=P TV T IV TUEL T U= TV TOERARTHY, AFkart—L v
ke UT RAEAARANIEER A o —L 2 b s TUF L ) RTEWL, MEREZIT
DIMNZHZR ) A ABREMBICEZ D ZENTEDHIEEZRLTWD. Fio, FVH LT UH
—H TV TEIRRKF Yy v T A ROFIHBRAR S THD 0D, KXY v 7 - A X
EHEICE LY X T X =Y T T EMNER DT R EEAL TN D.

72%3, Hennenfent and Herrmann (2008) 9D X 912, 7o X —H TV T « T—E2 N b DEE
BraExRE L TWDIEA, Bfitr v 7 TR JEfErr 7 v 7 n ) Hiss v Tng
MXbLHD. JEEE S, EME T 7 b, EERE TOEMBIL CS”T THD.

X 3.2.2-2 12, 3 2ORFHEKEEREDLELEFICH LT, sy 7V 72 L
Bl RmT . (@IEF A ¥R FEEELL ECTRAMIZY > 7Y 7 LI RS, (o)XBERUN e — -0 A
WS TT U H LT o H =TV 7 LT, @OIFHAMCT =370 7 LTE
FTHY, ), (d), OIFZFNLEN@), ), E@PLHRLEERAZ ML Thod.

(e), HTIXT v H—H o7V 7LD BBiIae—L 2y MCTHL, TtORFHRTETAY
TAEELTWD., —F, (), (TIET > X =% 7V KD BEPMEMEDIETHMET
e ) A RXE LT, RN ) A AREHIFEZFEH L CESICHRET HZENARETH H.

HERAT —ZBSICBWT, 7 —FEHML & R #i5n 7 — 2 RS 0E—Th 5 Z & 2R
ShY), HEEET — 2B ERE v VT RERT A8 A L ol %,

Herrmann (2010) “)I%, PRAEGURY A XOMK & @O FEA A — Y OFRICK LT, FAF A b
OY 7Y TR S BUED T — X Bfs « PR AT MIIIRARM 2 RSB0 5 2 & & fF
LTV, LT, ZOMERBRTHEDIC, kT2 —Y 7)o 7eE 25T
TR LTEME T (D WIEERET 7Y ) OFERICES T — 2 S -
FRFEAER L TCWD. ZOFEOKLL, FvAubanizy79 070 07 (3704
MEENT-FRER) 12HD, FOBREHEO ZNN—2 LT /I ML T T o7
U TFWICED /A RabrEL, HIEFTRE/R RS CHIREEIG 218075, ZOHEICLY,
T — 2 AT A o 2 MIREEIKO YA X & ERE TIE e <, B OE IR ER L UVEHLTH
D A= ZVEIEFT D KL D127 5.
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3.2.2-2 ELHHH2T) T &ERALEG
Hi#t : Hennenfent and Herrmann (2008) ¢

Mg v 7T, T BRI E R T T b= MR D70 :,%%%x
N— 2T E DY) 2R 2 A AV CIEME ATRE R R BUCEWT 5. T OHIRIRE T — Z OJEHHIC
T3 =T L N HR ASOSDSDNGEEJF - (wave atoms) 0 =—7 L v NEHLI D 4 L“Cb\é_
EWRENTND B4 —J Wang et al. (2011) V1%, HERESIGE T (1 A=Y 7)) 2Tk
UM ERTR L, Vx—T Ly NEBICHEK S KGN T U F L - U7 ) o 7EB LD
Li /v A#ROfT EE5EMEIE  (trust region method) Z WD Z &2k 0, EERFDOENE Vv
TRz RS ETr X MEEZ A LoD, EEGECHEZ RIBICSEGETE D5 BTN D.

B COMBERT — 2 BT D EME v 7 omM & LT, T—%EAE (b5 Wik
a1 ) Of & LT@K{E'J@%éJIIE/ktE—Z? 2B L ORFFRET — % 06 0L bi
TV D OO Feeg X, IEREERET — 2 BuG & RRFEE T — 2 BUFiE, WELEDOERN R
%720 Th % Z & )Y Herrmann et al. (2012) 2R 50TV 5.

3.2.2-3 B X UK 3. 2. 2-4 (2 BN E e O FH R 2 R T, 3.2.3-31%, A= XEF—H &
v E b OB EEAFX v P —Th v, B E COFFEIEN LA O -7 =2 Th 5.
B2 3.2.2-4 1L 50%DEELERAE T > ¥ MIRME LIZATIT — 205 OWRBNGE T OFH A %
LTW%. (ifExiEE (83.2.2-3 0@z B AX vy ¥—) OBAOAT—%, @i7/5



LIRFRIRFEEOBAD AT =2 TH Y, (c), (IFXZTNTi (), O)DRERRT —Z ML DE
TR TH D, (IR TADFFEET — 2 1o DEITHERO TN MELHEENTND Z LN
NG,
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(2012) %
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3.2.2-4 RENMHETOEES
Hi#i : Herrmann et al. (2012) *¥

Berkhout(2008)°91%, [FEfit v 7] LWolzHFEZM T L TRV, FAED R FHERE
BETIE (REfGLEIUS, NERsMoRBmEREE ) x5, 7Ly RGO L
BB OWTIRRTND., 22T, 7Lr REF &I, RRMICE R 2 2 HEEFIGE O
PG R L, ZEEROFEIIA 7y N, HAAB L ORERR OMA A DI X o TR
fFFond. ZOFEORIE LT, F—XIEAHL (=4 V7 v 7 RE) IXEERELEO
T2 0 (THRE) L0 B0 LN 2R 0D, £z, 712 N 3D MERE
DR Z TTREICT D BRI Z TR L, 7LV R« F—Z 20T 5 HEICOWTHa L
TW5.

Cao etal. (2011) 5%, HUEBRERAEAT — & Ol & 7 VIR ENEE T OESMEW E A R < 72012 E
gy 78mEERL, 1—7 by NEBRIZE D A=W, KT v H L TH
TV T, Lo ) VA E L )V ADIRIMEET NV EREL IO O @i B AfEZ B LT\ D . £
7o, H—T by NEBN ) A XRE, BEEKRHBREBIO~A ZL—va it sl L,



EREET AR a—3 g VITEME VU I AMERTE A Z LICER LTV A,

7%, Herrmann and Hennenfent (2008) * 1%, gt 7 U o Z I A R— AR A N —T 3
NCHEERI R A G 2T E A D T EINTE DN, AN AL X —T 3 ORI 72
AT BEESTHICLHYD, ZOHELTANRAL Y « TarRY a— 3 (spiky
deconvolution) 3397¢ &2 F T\ 5.

(2) W@ I 2L —v gy

PEROWENIG L I 2 L—aroa X MY, HEER BEEET L) OA Yy a - A X
B - ZRIG 7 ) v ROV A X6 LOEBEBEBEO A LHEKRFAREIC L > TRELEAIND.
FTETERE - KEBLT 270V R 2 b —2 a VOSROZRHEZIT Y 1202, HEEh
BADA A=V T oA N=D g NI EREET, BELOY A X TIE R, Z OO
PRI RIC L > TIRE SN DA OEM S 2 50RO ERILITRFET 2. 2 b OREE fi#
P4 % 7212, Herrmann et al. (2009) I EMiE L > v 7 OT7 AT T 2 MBERE L I 2L —a v
OMEIZEMA L, AN—AMRET 1 7T LEMR ZLITXY, [EtEod HEF52 77
Uo7 mbET LTS, ZOFETIE, V77 ) o7k T, AHaEEo 23—
PE, BrEDYTH T Y 7 e A —LDOREME, RS — ZPAEE Y VL SOIFEEEZFIH L THRZEL
TW5b., ZAEESE Y I 2 L— g VORERIE, SLEARBEEERROBTRES. BRI
THWEFREXOBIEEZFA L, HEKERZ L0 Do T2A—"—r 3 v b & LTHA
Hbt, TNENRTRTOIEREED T X ARERAGLENLRDL ETH I LT, BlRME
HWHLTyIab—yvaramEfbtL Wb, ZoOEMfEYy 77 v Iab—vary (bbb
WIEEAMEY R 2 b= 3 ) 1E, AR—AMRET B 7T AEfE Z LI o THETTE 5 4049,

B3.2.2-5 ICHEL I 2 L—ra VOREFEZRT. Bl X OEHEEEET VICKT S
WDV IaL—vartERYIalL—a rOREBETHD. (1), ONIFNENEMET L,
BHEET MR T RO I 2 b —2a URERTHY, (o), (IFENENHMET L, HHEET
TR LT 25% DY T BEITL LI EMfE Y I 2 b—rva VR TH 5.

(3) A A=V

JEfEs R 2 b—a BRI 2 L—2 g VITIIERTH L0, WENFRRICE S HiE
BET—H « A A=V 7T OEITITE L TR, ZOBEEIE, &% Oy HRERE <
TeDIZANR—AMARE T 0 7T KBRS MBERH DI THD .

Herrmann and Li (2012) 391%, MEEREET —% « A A=V U T EMILA 3 —T 3 VREE L
T, RIS T AT ZLEHFEL TS, 7 MEI TR ICHER (dimensionality
reduction) 2847 L 3 E[EI51E (divide-and-conquer technique) % fAAHOE, BILEHME A A —V
VMR UNSRTUFDMEENTET =20V TRy b EET) EOLIRERTHERY 7R
HHIZE 2, T EANR—AMEEY L ARCLE>TETZLTWS., ZL0H 72y M, JEK
BIRFERO T o H LEEN D725 N LRIRERIRFERICRHE L, RENRA A=D1, —T L
v MEBO A NR—=AMRtE~ A 7L —a VORREZZ D ENTE D, ZOFETIE, FHE
o 2 MIBEBILIC L - TTIERL, BT VOEMER R S— 2 Ic L > THRELEN 5.
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Fa L TR/ TRECEVEONTZA A=Y, (IZTEHH Y TLASSO IZL v ELNT-A A—,
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(4) ZNMWHA =T 3 v

TNPHA 3 — 3 > (full waveform inversion, B L T FWI) (% E (EJR) FEBROIEHIK
RE(LRE DR A & A, TR ECOREAMMNEREE L 725 T . Lietal. (2012) 57
I%, FWIMEZIER RN R MBS LT, ik, MRkl LOEMtE v 7 nb
DTATTHEHATHZ LTI, BERMITHES T LI RLERELTND., T—XDT K
LTy M LT, I—7 Ly MERO A S— ZVEREEZ {5 ROCHER Gauss-Newton 14,
F U H PMERTEAER & A A T2 A= 2 uic L Y EE L - @ EERAFRETH D L LT
5.

B 3. 2. 2-T 1 IABGHEEET VKT 5 FWI OB TH Y, R EEEE (EALm/s) 28T
BTSN TS, @IFEDET L, OUIMHET LV, (OiFA v =Y a VR THD.

(5) Zofth

Herrmann et al. (2012) *®CiL, [EfiE > o > 71281 2 R ITHEfR T4 TN 2 (s b R E o fig
BIZOWTRHT 5L L BT, FL—RA 7 T XA —% ZEUNEIRT D EICH A28 — b
HIAR SOZ O T LTV D

H—T Ly NEBEZRIH LT — 4L L L C, Herrmann et al. (2007) V13— S5 & & B bt
® 478, Lin and Herrmann (2007) 2133 Ehi 22 H L Tuv 2 52,

B3.2.281X7 AKXy Yy « T2k 5~ RKH & BEERKNOSBEOHZ R LI DOTH
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BEREL TRO 7RI OHEERE L, (@IET—T7 Ly MTESS FIEICL > TE LN —IRIK
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HEEITH TETNNRTA—=B 5B = (By, B Bu) & L, BOREHEME B =

(,[)’1,---, [))M) LB ZTOFETANRNTGA—E~DA X = (xi1,"-,xij."-,xiM)T,

NZROANHIST BBy O NEORE (6 p), i=12,N EF 5. BEDORN
FVETIE, HEEETNNRNTA—H LET NIRRT A—=H~D NS5 RD D T HME

SM L By & BBy OE RN L A2 B EFANT Ak H LT 5. T
b,

i=1

N M 2
= arg min Z (yi - z ﬁjxij> (4.14)

ERTZLENTES. (414U kbf}j(n—ﬁgmmffﬁéhé@%ﬁ%%ﬁit

XA MR & LS. AR E L THEED R EMVDIOT LR EMEIND Z &
N5, BEOR/NFETIZET VNG A—F (33T A — 2220 ETHIK R LB T &
L2 EMMDAEEMENRRE L, N M O X 5 BRAEREMB OG0, ET N/NT A —F0T —
ZOEBERICIe -T2 L ST L 2 RAGENELD. 2O L) BRGEEITEONDD
N2 & 2T A— B 22 ECTOEBEHIFIT D 120 OfilF S %?E%Fﬁi:k Mz 5z &
THOZEALZ X D HFIT E R/ T RIEE IR FETH D, HilFIN &R/ ZR/IEOO
EOTHDHE T M/ RIETIE, G1D)RNUTETNNRT A—Z O "B /N5 &
I IRHIFIGRE R T INZ D, Tbb@As) DL HICRKRT I ENTED.

N M 2 M
B = arg min Z Vi — Z,Bjxij subject to Zﬁjz <t (4.15)
i=1 j=1 j=1



tETF a—= I NRT A= ELIMFEINAHRN ORI 2T 572D /T A —4Th
L. @BYRITT 7TV 2 ORERK L ZHVD Z & TR e R/MERTE & L C(4.16)K
DEICEKRTZENTES.

N

M 2 M
B = arg min Z (yi — z ,[?jxij) + /12 B? (4.16)
=1 =1

i=1

(4.16)XD 2 IHE Z EHULESDH 5 WIE_XTF AT 0 —HHEMNES, ET VRN TA—HD L, ) )V
L EE/NCT B EMER 0T, L IEANEE 7213 Ridge A7 & HIFEIENS. Ly EARRIC L VL
HHEIZE END ) A AR A RIZRRT 5 R B b OB 2 Mz 5 2 LN T, i
PICENTFEREED Z LN TED., —HT, LEAULTIZET AT A =X BIZEEN
LT RTCOWRGIZONWTCIHE R DRHEEEHEET D720, TETNANT A =L H5 D% <N
YTurThsd, 2FNANR—ARET ARG A—=FEHET HHEICET IV E DTN &
WEAHELCLEIZENELD. 20X ) REBEAEMIET 57 DICREINTZON
LASSO T& 5. LASSO Ti, (4.15)RUCBIT HHlHI%ME LT, BT AT X —H Oifixt
fEfn, 2%V L, /v s s/MET K& EZRT. TRbbU@A1NRo L HIckRTZ &
MTED.

N

M 2 M
B = arg min Z V; — Z,Bjxij subject to Z|ﬁj| <t 4.17)
j=1 j=1

i=1
Z oA BRI, @17 E I i/ MEREE L TR L S IcR T Z N TS,

N

M 2 M
B = arg min Z(yi _Z’Bjxij> +/12|ﬁj| (4.18)
j=1 j=1

i=1

ZOEHNTNFINT 4 —HEE L v E LT EANBIE, L FAMEE 7213 LASSO [HF & b
MEEn 5. Ly EAHEAZ WD 2 & TANRN—ARREGR0T D, 202 L ZEKICH

%fétmmMﬂm%é%WKﬁékgﬁ%%ﬁZﬁ&m—ﬂ;m%fﬁﬂif—5%%

(B1, o) L TIZHL AN E O/ TR Bors TH DFEMIROGE SR & 225 L EANRIC L 5

FRRME, B 4.2.1-1 O X SIS EFi & LT 45 BT 72 1E 5 OfEm AN, Ly EHI

{BIZ X BHIRISHTR R Z L & LM OfEENICR 5.
ENZENDOHIFIGIEIC BT 2 B fRiE, FHHKO% @ & 22N OfIFI R R



BEdomTERIND. B4.2.1-1(@) TrRand L EANEORIFEEITZEH LA % Ffo
FHEETHY, WTRrOf, SOFVEH LS THEMROE SR L HE LTV, il Lo
FNWDOMDET NIRRT A—=ENaThd L) 7RMRE, TROHLANR—RRRELE YT
WIS, — TR 4.2.1-1(b) T/RY L IEANEOSE, #lFEkIE AN OMER TH

D, B EOETHETAIZLEDIZIDHEThHHEEZ NS Y.
Y&
C/@

(a)L; IR (b) L, 1EAIME
4.2.1 -1 L, ERE (LASSO [E)%) & L-IERIE (Ridge ElIF)

FRIZ AN A2 5 O T BB O fe/ IMERTE & g < BRI2IE, L ERE DA 13(4.3) X
WZEENDIEANEEZEZD T g THMOFRETH D — R AEENEH T 5. —FT
LASSO @ X 972 L iERIHE OGS, TR TS TE 2 WHEHMERIE 2 & A T 5 72 o) Hifll
IRAEIETIIRERD D Z ENTE RV, Z 2 CIIRAECERA SN I ATa s T
LDOT Y XD S H, ISTAIFISTA & ADMM (2 X 5 HIEIZ DWW T KEE(2015) DI
Ho T s,

4.2.2. ISTAIFISTA
(4.18):UToR L7z & 9 7o/ IMERTE T, FRIZET V3T A= Z ORTTED 1p=1)D&%E %

ERDH., ZITEHETANRTIA= B x ERT LT DL, 419N TRIND H/IMERH
MEBEZD.

1
min{lxl + ﬁ(y - x)z} (4.19)

ZIZTA yIIEYRERETSH. INELES T LTS &, 19X EHE/IMET 5 x &
LTCRDEIICETZENTED.

y—4 >4
SM=[0 (A1<y<2 (4.20)
y+4 y<)



(4.20) TR SN D BIEIE, HHE L& WS EMHEIND. BT AT A= PRLIRITTO
BB ThBNT A =2 PGB Re ThHAUE, B L 72y THCHIE L & WEBIE A v
%5 Z & THHMERIE D & 2 e/ MERTEZ S ZERARETH D, L LZ I THRETD
LASSO #fe/ NI,

1
min =~ lly — Ax[13 + 121, @21)
x (21

Y- AXE % s EERTE AR TR A B A B

LWIHITEREZ L TWAEWD, L, /IVAIE
5. iz @4.21) %,
} (4.22)

(1 )
min = lv = /13 + l12ll
CBETERET AL, Ly VAT, Ly IV AEIIA DTS S 2 LN TX, Rfig
XFIHCHIE L & VMEREE W T,

x*=5,v) (4.23)

LRILTED., 20X HIRMA2D)EKNH@B.2)RA~DERKEMRZITH) Z L2 AL LTEHD
7% ISTA(lterative Shrinkage Thresholding Algorithm)® & v, ISTA Z@&EiE(L L7 H DR
FISTA(Fast Iterative Shrinkage Thresholding Algorithm)® & 5. ISTA TiX, A Vv 7 A ¥—
R/MEEIREN D FikZ WD Z & TRRICR/MEZRD 5.

n [8] B OZKSFE % X,

1
N 4N AT _ n
vt =x +LAA (y — Ax™) (4.24)
LELZENTED, nt] BOOMRIE, #HHE LS WERERZEH T2 2 & T,
xn+1 = Sl/L(vn) (425)

ERDDHZENTED. LT TV Y EREMFIINDIERTHYL = ||ATA|, TEII5.
(@.25) DR A TRERENH - SNDE TRV IRT Z & CREMEZES.

ISTAIZEWT, B2 B 2B\ EOFEHREZ WD Z & TRERERZRD L TH
HALZ K5 = FIENFISTATH 5. x OPIEZ X" & L, @b ~% 59 2 E LTw'=x!,
p'=0 #EH 5. FISTA Tix

1
vt =w"+ aAT(y — Aw™) (4.26)



ELT@A2) A& THENM - SN D TR IRT. w OFEHIL,

" = %(1 +V1+ 4(ﬁ”‘1)2) (4.27)

n

ﬁn—l

witl = x4 (x™ 1 —x™) (4.28)

DEHITATD.

4.2.3. ADMM

ADMM(Alternating Direction Method of Multiplier)i%, ¥LET 77 vV 22 B L,
LASSO A/ IMERIE~E ] L2 FIETH L. JLRT 77 P aiblid T 7T v Y a ORER
Bk L gk a0t T 5 ik TH D, LASSO Bl f/IMEfi#E & LT

min{f (x) + g(x)} (4.29)

f) = lixlly

1 (4.30)
_ _ 2
g(x)——zzny Ax||5

DX 972 2 SOEKEE flx) & gx)DMAAR DO L D bflEZ, kXD L9 728K
)& Fed b & & 2 E

min{f(x) + g(x)} subjectto x—z=0 (4.31)

Z DOFIFACA = B LRI R L CTHRIR 7 7T Y aikz i+ 5 &, &/AMEZIT O 8L
WIRRBERT,

n

Laug (6,7 0" i) = F(2) + g(x) + (0T (x = 2) + - llx = 211 (432

EHEZ2bNG. ZIZTH, WMEENENKERE n BIRIZBIT57 770 Va2 REEK,
L5144 H A KT . ADMM CTif, SIe&HEIISEERTEME LHLEBALZE z &t
DEF x #RAD X I HIZEFHT 5.

n+1

x = argmin Lg,4(x, 2"; A", 1) (4.33)

n+1

z"*! = arg min Ly, o (2™, 2% ™, 1) (4.34)



R = B 4 p(x™ — 2 (4.35)

(4.33)20L (4.34) 2 (4.30) LA RAT D &, KD L D12 ADMM % 7o LASSO #lse/)s

ERIEZRD D Z LN TE S,

1
X = argmin = lly — Axll3 + (W7 G- 2+ 1x - 2713} (4.36)

2 = argmin {|lzll, + (") ("1 = 2) + £ 1+ - 23] (4.37)

To L 2T L LT 2%=x, h'=0 & L, WRUTHES TR T HEMEA /- F CIEKR KR %

17T9.

-1

1
x"t = (u + zATA) (A"y + pz" — h™) (4.38)
hn
1 — S1/u <xn+1 _ 7) (4.39)
R™*1 = R+ u(x™ — 2 (4.40)
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5. RAIN—RETY 70Ty

3V

ZIZTIE, ARN—=RET U 7, BT, LASSO MO/ MU Z R 7o DT Y XA,
07T IV DEOOEEERT. B, EBEOTa ST AT XA MIOWTIE, HXREH—-41C

BT 5.

AETHMT L EZ2RI-TITRLIEEBY THLHD, FRICAETHEMT 525k 5-1 1R
TR, Ak, W (NFHALATY)) ERETANEANE, p BT 2bET5.

%51 GAES—K

Eokz2 i P A X k- A
E AN T — — RN

N AT T — — BT — 2 5%

M AT T — — WET HET NVEOK

L AN T — — V7w YV ER

yl AT T — — VAR <

L A AT — — NI NVT 4 ERR, EH

o 2 H T — — EE (ad-hoc : 0~1 D FE)

B AT T — — E

n,j,t AT T — — P74 v 7 A #0IRLEEORR G
X FI_7 koL M TV, RS, X0 I HE

z FI7 kv M AIN— R L I ATV

w,V H|~27 kv M TEZEM

h FI7 kv M FTT T T 2 RERE

y FI7 oL N BT — ¥

g(x) HIRT L N PR fE

A ~hU v NXM | B4 —X, y=Ax

B ~ kU w7 MXM | $A XL —H

W, ~ kU NXN | BlE GRZE) ITk4 2 EHITH
Wi ~h w7 MXM | &7 MEICxHS 5 EAITS

G ~h) w7 NXM | vav (EE) 175, og(x)/ox

1 ~hU v HAT(TH

Sa() AT — — O E BRME R AL, o |1 RME

5.1 RINZRIE

LASSO D s/ IMEE Z i < ITBR LT, F/N RIENIEARE 12D DT, /N -IEOMNT T v
Y XAV TRT.
W/ N RIEIC L 0BT VA AR KD DT,

L.

x=(ATA) ATy

(N=M)

(5.1)

ZIT, A ATATIETATIN E A2 B0, WATHIEFF O 0ITiE, NSM ThRIFTERS



2. E£72, 1151474 iiﬁ’rﬁﬁﬂf“&)ébi ﬂﬁJIE AN EE->TELT, £/, MAHEOHE
(EDEL725) mRELEFELDONVTWND , IEAEICK LT AEOED NS WIS, W
ﬁ%%*mé%,m@%b%ﬁmﬁﬂf@é.:@tw,7m7§:/7hkmfi,ﬁﬁgm
ERERND. FERIL, ¥ o E RN RESCEA DI RN RENHOOND.

—0, 118 41, BlEy &7 VE x OBRZRTITHITH Y, Sk BT 7 1 T,
BUAMEICK L TR B L OEBNER LR S D, £i2, BT /UE X 2L, RS E Ok
ThdrAr—RAEHWD. 17814 1%, EETIC L VRO B.

5.1.1. X > 7 & /N 3
HoTfrER/NRIECIVET VEXx 2RO HAUL, 41 TrRLEEERD,

x=(ATA+ u?)" KTy (5.2)

Thh. TIT, W TEKTHD. p 3T AT ORBEEKE T BMEND B, WATHI
&3k BIEOHIG L H T HIEMNR DS, £, N<M ThoT bRITRE 5.

Ta s I I B LT, plZIANRT A= L LTS 2D, £, 1151 A4 O
KROBEAMEEHNDZE bbb,

5.1.2. EAHD X /N T 3E
W 2 W TR " IRIE T2 RO D356, BELrOSR/NRELZHAVD. EhOoS K/
FIEIZEVET ME x 2RO 5%

-1
x=x"+(ATW,A+W,) ATW,(y — Ax") (5.3)

LY, ERTHIW, W D52 HI3kAx TH5. BHE GRE) ICEAZHEIXRWEEIL, W,
ZHAATANC T AUE K. FIHMEIC @R CEAEZ 5255681, We=ul & T L.
b7 T 7 4 Y, IEREREOSEE,

XML = 1 a((Gn)TWyGn + Wx)_l ((Gn)TWy(g(xn) -y) +W,(x" - xo)) 5.4)

LD, ZIZT, alf0.0~1.0 DEHT, WROLEMEZIZNDHTEDOERTHS.

BIEF IRV TIE, BT W, Wl XV FTHHEICBT AL REES N TN S.
£, BT W,, WeZXHITHNZT UL, (5.4) RIZBNT, () OFEIZRFATSI O TS
LD DT, AR AL LRI OEMEIC /2 5. 51, O)TOOFEIE, #HN
B y=Ax 2 O LEMTH Y, PITHZEERD 2081373, B HRREMWTA4 77
U—Z MWD Z ENFRIFHB LOGERBE L, B THD. (5.3), CHRITEMRKXL-T
WDHM, [THIERT MAVORELE, 5IEH, IR THLOT, EFICHAEL TOHITIE L.



5.2. FISTA

5.2.1. FISTA ®7 /L3 X A
FISTA(Fast Iterative Shrinkage Soft-thresholding Algorithm)i%, LASSO %@ #Fii B4k E,

1
— _ 2
E—g@ Ax)* + ||xll4 (5.5)

T, AV ITA PR/ MUICESEETT NVl x 2 HET AT TFETH D, AV Yy T A P—&/h
ftizkv, =F4EERD BRI,

2
L 1
xt*t = argmin{={x — (x* + =AT(y — Ax%) |t + x|,
x |2 LA
1
=Si/1 (xf +—AT(y - Axt)) (5-6)

F72, VIV ERLIT,

4T all,

g 2

(5.7)

L.
FISTA IZ(5.5) AT L7 k%, mMEDHREZHA WD Z & TRE{L LIZFIETHH. FISTA O
TNTY XALERDL 2. 1-11ZRT.

522.FISTAD7 /57

TR I7 I TIZBNTE, POV TV Y ERLEZHELTEL. ATHIO L, /L AIZDONT
XD ERN DL, 175 A"A ORI D Ly ) VA EEZIELW. U7y Y ER LR
REWENFIFTES 20, VIV YEELB/NINERR LW, EEOT a7 T AN T
X, 1780 A" O L, 7 )V AZERE BT CTRET 22 L2175 . 7 AMEOIRRHIEE, FHE
BENFR/MNERDZ L, TETNMEX ODREFN —ERELU T L5 Lt E2HWS.

FISTA 7' 0 77 AOQFIEIRG ThH L0, PURIZIEN72 0 OO R LEENRMNELRD. £
K OMVIBELFAENMETHLZ L, VIV YERLOEIZLVIRLAWEERH D Z L%
HMEL TSI AOMEREIT.



AJ1 i x% A, L, 4

.

h 4

(i wimmo
71=0, t=1

L%

-l
-

Y

2HHEBAUOERORE

1
vi=wl+—AT(y — Aw?)

LA

Y

A EREERAROBEA

xt+1 — S.I./L (vt)

WA A E - art

(=

gt =5 (1+ T+ 4G7)

[ B9

5.2.1-1

5.3. ADMM

ADMM(Alternating Direction Method of Multipliers)i%, LASSO % D &/IMEEBED L 5 72 57>D
M BR 2 A & de e AL R 2 RO & O bfE & L TiES HiETH 5. ADMM 1, FISTA IZ
bl UCIOR DS RN &, LASSO D i/ MERTED Z < DN =g S L THEATE 5 2
T, R (RIEME) & ZERNS LT A N—= RN B S
HME~D ADMM O i ikE% R, E7o, FEE (FIHIE) (S L CAR—2AER IS LD

EMDHENBRHAETIETHS.

FIEIZOWT, FERIERIBE A~ DG T ik 2 m T

5.3.1. ADMM O EEAT LY X L
ADMM 1%, LASSO %D FEmES % %,

Ly /L NIH ﬁ(y—Ax)2

L VAIE -

48

FISTAOT7 LT ) X L




(2O, TRENGHERE S Z Bk Ui/ IMEZAT 5. MRS ~ SR/ MEREIE, UITF L2 5.

1
x**1 = argmin {ﬁ lly — Ax|I5 + (h)"(x — z%) + % llx — Zt”%} (-8)
z+1 = argmin {||zll; + (AT (x**! - 2) + g x4t - 213} (5.9)
z
EFIUE X I2ONTHE, (68)RDEFMETOMNS 0 L 25 RMTHETES. £, 7100

WTIE, EHREMEIT O 2 & THCHIERIMER S 2 T, EHIZMNRES. ADMM ZfE 7
Y A L8EBED5. 3. 1-1 1257”77,

[J\;’j:xO, A, 1, u ]
[ TWEL © 1=x0, h=0, t=0 ]
'd _ ™
Xl DEE
1 1
xt+1 — (.H' +1ATA) (EATy-’_ [.LZI _ ht)
AN vy
L 4
(ot oo gt - ) ¥ xt D EH
1 zf=zf+1 , xf=xf+ 1
ZtHl — Sl,fp (xr+1 +Ehr) 1 1
- J Y
Y
' ~ ™
A DEE
lht‘+]. — ht +#(xt _zt‘)
L S

WA HE © 2!

[u‘ﬂﬁiz“, xt ]

5.3.1-1 ADMM DEXZAO—

5.3.2. IR 2 R — 2 D ERAk

T IVEOMMIME X" A, FREICE D x 128 L, x¥ & x TAR=ZMERBIFFTE 2 HE8I1CD
T, ADMM OERILZ/RT. T72bb, Ax=x-X" 12O\ TRERDDFRE LD, B NE
/MERTEIE,



1
zu“l=mgmmtimy—AfU—Ammg+Uﬁﬂmx—f)+§Mx—ZW§ (5.10)
X

2%+t = argmin {|lzll, + (A7 (Ax*1 — 2) + £ [1axt* — 3} (5.11)
z

&7V, dx, z, hix, TRTEHET L. @720 X003, B6.3.1-1 LRILTHS.

-1

1 1
Axttl = (,u + IATA> (IAT(y — Ax®) + uzt — ht)

1
zﬁlzgﬂ(Aﬁ“+;hﬂ (5.12)
ht+1 — ht + #(Axt _ Zt)

5.3.3. ZEf A x—2 D EAYLk

ET IEDZEM AR L T A= AR IR C X 255 OHFEME, - Bx=0THTZ
ENTEXD., 22T, BEITH BEAXL—%) B, ETVExHAEORERERT. TV
il x DANR—AZAERMFFCTE D256, BITHEAATIIE 0D, BEEA v v = 23T 25 1 IREDR 2
WK T D A=A EOREZ R85 Z LN TE 5. Ax, 7, h1E, FTXCTEHETS.
g7 Y X A%, B5.3.1-1 LR THS.

1 1
xttl = (yBTB + ZATA) (ZATy +uBTzt — BThf)
1
2t =S5, (th” — ;ht) (5.13)

ht+1 = ht + ,u(xt _ Zt)

5.3.4. IERERIE O EAAL

FEMEMETIE, BV IKLHBEICLVET VEEZRDO S Z L2 s. PORDBEATZ BT,
MR LFHEER n Bl p-1 [EITET /ED AR—ZMERHIFCE 5. M0 IELFHEBRRIZET
B A= ZMEIE, M0 LFHEEE n B & n-1 [BOZEN 0 LR 5HIKE&MEE LT, Thbb, z=
X' - L CERIEETT D). ADMM ZiHT 5 &, i< & R/ MERBEIZLIT £ 72 5.

LR — arg mxin {% (y _ g(xn))z + (ht)T((xn _ xn—l) _ Zt) +g((_xn _ xn—l) _ Zt)z}
Zt+1 — arg mzm{llzlll + (ht)T((le,n _ xn—l) _ Z) +g((xn _ xn—1) _ Zt)z}

(5.14)
o7, kR

ag(x"1)

ppE (" —xv ) =g ) + e (x" — a1 (5.15)

g™ = g(x"™ ) +



THIPALZATY, RAMEEFITT 5L, Ax, z, hiE, FTRATEHETES.

1 1n
xt+1,n — (z (Gn—l)TGn—l + ,LL) <I (Gn—l)T(y _ g(xn—l) + Gn—lxn—l) _ ht + ‘u(zt + xn—l))

Zt+1 — Sl/,u (xt+1,n _ xn—l + %ht)
ht+1 — ht + #(xt,n _ xn—l _ Zt)

(5.16)

«

Fio, B UHERS 0BT 21T, A=A E BT 555,
x"=qz+x"1! (5.17)
L%, alf0.0~1.0 DEH (ad-hoc) THY, fEOIKZHRT H7=DITHWD.

535.ADMM ©O7ua/'Z 37

ADMM ©O7' 0 75 2 7 ClE, ET/MEx IZx LT, X' & X 27T DEHIE S A Yl L T
B Fh, AR—RAREE T D 2IZONT Y, L 7 B RET HESIEE A KR L TR, —
¥, hiZ—oORINERTTa s T LANAEETH S.

X 5 3. 1-1 \IRLEr 7o —TCTrREND X 91T, ADMM OV LFHREIZB W T, 4™ ©
WATHNE, IZBT 240 IR LEHR Z L IEHR T 2 0BT R, 7 r s 7 AIBWTE, —EiHE
LT, BEAIEHICRE L CTHBITIE LY. ADMM T3 1T 54 0 K UEHE I3 EIRE TR+ 5 = &
MWL L, WTHOFERE A Z S TH FISTA LV @25 H N EETH 5.

LB A=A ZONWT T BT T AEERT 256, BESITTANE, 7 /MEIC L TA/N—2R
ME AR D2 —, BT IVDZER G D | IRFEDFC A=AV AT 5 R — 7 8T
NRE—= BEOTRBE, TONRE—FK5h 7Tl T a7 A—23idkwv. 72, B O
ENG = HFERLTIET — 2 7 7 AN ETOERLTEE, TONRY—Eiiirite L OIZLT
BiriELuw.

54 570455 A

541. iHli7"w 7 Z A

T VR v 7T AT RIS— R xIsmi, I ANS—RET Y o 75 fHH T LN TE,
N REEHETE LT 0 ST A THDH. 7/ 7 X, VBA(Visual Basic for Application) T/E
LTHYD, V=AY A NIBREH—AITBELTHD. £z, =7 BITEEEF LT
% VBE(Visual Basic Editor)Z fHWNT, 71275 ADMEIE, BEEEDBNNARETH L. TFED
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Algorithm (FISTA) H 2B A TR IR UMY 21T 5 2 & N AlHE.
SIAL S Bregman SetData > — h TH#4 éﬂif:, ﬁ’iiﬁﬁ?” &R E B
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& 5.4.2-1 BREATHDIE

. 5 VE
T
B 1 2 3 4 5 6 7 8 9 10
1 4.420 3.867 4,617 -6.154 5.473 -8.603 -5.039 9.008 6.398 -5.611
2 6.492 4376 7.919 -5.549 -2.879 1.066 -2.888 -5.914 1.579 2.600
3 -2.388 -0.308 0.940 3.479 -9.236 2.956 7.990 -3.192 -7.655 -1.489
4 9.579 -4.328 2.362 -3.867 7.046 -3.621 5.908 -6.512 -3.999 -8.546
5 6.553 1.080 2.137 -6.196 8.040 -3.628 2.010 1.945 5.34] 4.299
6 0.373 1.657 -0.700 -9.359 -2.445 -7.246 3.084 -6.935 -6.040 -2.492
7 -9.136 -0.826 4.780 5.105 6.452 -5.807 -0.625 7.360 6.567 -1.792
3 -8.849 -4.496 9212 -3.460 2.954 2.731 -2.602 -3.463 -5.705 -5.753
9 -2.025 1.679 -4.247 6.727 7.962 0.532 -2.249 -9.946 -4.983 -6.743
10 7.000 -8.049 2111 6.456 -4.637 3.569 -2.076 6.688 -1.343 6.719
. £7/VE
‘Hl E‘
B 11 12 13 14 15 16 17 18 19 20
1 -6.316 -5.262 8.509 -4.850 -4.882 4.290 3.297 5.458 5.177 -3.831
2 -7.211 -8.780 2.684 6.771 2.818 -1.501 -6.258 -0.090 9.463 5.387
3 5.432 -2.838 -1.760 4951 -1.268 4397 0.135 -6.529 -4.439 -8.255
4 -0.133 -0.943 1.956 -9.395 -3.635 -7.287 -3.461 5.200 2.546 9.272
5 3.742 5.210 -4.839 0.995 0.182 1.304 -4.368 -1.683 -2.990 9.439
6 -8.088 2.308 4,048 -1.208 -1.582 -3.279 4017 -5.738 9.121 7.721
7 -0.750 -3.023 -5.015 6.141 0.886 0.765 2.534 -8.237 4221 -4.840
3 -1.537 2.350 -5.170 3.722 1.799 2.056 -8.425 -9.107 -6.936 -5.075
9 2.903 9.623 -3.762 -5.186 7.572 -7.407 1.396 2.139 2.204 3.877
10 -5.624 4.623 7.982 -5.647 9.643 9315 7.427 0.456 3.019 -0.866
%£5.4.2-2 ETIELEHAE %=5.4.2-3 BfINNTA—4
L% . e e
No | o wmiE | A f; ; 7 maa 5
N "L =1 regman
1 -0.687 -26.578 -27.737 N ?%fﬁ ISTA FISTA AE ADMM
2 0.000 -3.733 -3.837 % -
3 0.000 -4.543 -4.711 v 0.01 _ o _ _ _
4 0.708 8.846 9.112 T‘ﬂ
5 0.000 14.598 15.413 Eﬁ“ i@‘gjﬁ — 0.2 — — — —
6 -0.894 7.783 7.641 —
£ 7 )b
7 0.000 3.677 3.534 DEL - 0.1 - - - -
8 -0.891 18.535 19.437 @ 0
-
5 0.000 30.081 29634 L — — 1001 1001 1001 1001
10 0.000 -20.973 -20.656 A — — 1.0 1.0 1.0 1.0
J— J— < l/
11 0.000 tﬂ‘/ B B B B B 100
12 0.937 — — 74 u
13| -0974 — —
14 0.000 — —
15 0.000 — —
16 0.000 — —
17 | -0.941 — —
18 0.000 — —
19 0.000 — —
20 0.963 — —
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d® = L%s° (6.1)
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Vo AThD. £, As TR LD A0 —3x 20BN EL72D. 22T, LIiTAs 2K
FLIAELE 72 5 DT,

d— Lis® = LiAsit! (6.3)
%, OEMEICH T AEAICET S~ M) v 7 A LA HREE LT, MR LEEICLD 45 23K
5. BB AE E L LT,
1 i 0 incll? T K 2
E=lzll, + |(d—Lis®) — Lias||” + T (As — 2) + > lIas —z| (6.4)
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oy 1, 7.\ /1, . P
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f+”+1=5bm(A§+”+l+lh0 (6.5)
u
R+t = hJ 4 p(Asi+i — zi+1))

L THVIERLEREZITR Y. 22T, SO, #HEL 2 VWEBEETH 5. ReIZE %
DAT—R A s,

sitl = g0 4 Zi+1 (6.6)
TRES.
(2) ZEMEICE T 5 ERIl (ADMM-2)
ZE LI BT B A= AP T3 B F R S 1,

Zz—Bs=0 (6.7)

ERTENTED., 22T, REATHIBIL, Au—FAs DA >~ v 2 2T 2% %2 E£T
THITHY, Bs=0 L7025 L) IR Bacdn. K E %,

1 . . .
E = llzlly + 5 |d - Lis|” + hi(z - Bs') + & ||z — Bs![] 6.8)
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o 1, .1 N (1, .1 o .
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L L 1 .
Zl+1,]+1 — Sl//,t (le+1,]+1 _ ;h]) (69)
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1To7= (F6.1.3-1) .
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6.1.4. fiEAT kS

(1) Zr—A 1 fRATiE R

ETVOHMEE, B6.1.3-1 (@) 1T RS & Lz, &fREEIZH 1T 5 RMS #%221%, LSM
DA 0.27%, ADMM-1 54 1.74% CTh > 7=, £/, ADMM-2 D5 1.07% Th-7-. B 6. 1.4~
VIZHRMTRE SR %, ]| 6. 1. 4-1 [ZFENTRE R OFE L2 /R 3. 22T, RMSZEZEE, HIEER: & TS
R 28R GHEER) ORMSEZTH Y, HERAITERE LS EME (EM) (ICx4 5
fEMTHRE ROIBEERAETH 5.

x6.1.4-1 5—R 1 BIFHEROFET

BT RMS 1 e | srammes | ommn 20 2
TR A=% A n
LSM 0.27 0.158 — — —
ADMM-1 1.74 0.159 4.5E2 805 5 1000
ADMM-2 1.07 0.243 4.2E2 544 5 1000

LSM T, SR G TRR SN T4 OH L 1.45km/s FiiE TH ¥, RMS 713 0.27%
CULHITEVY. ADMM-1 TlF, th B @ THFRRSN TV A O 1.45km/s FiE TH 5
25, RMS 77513 1.74% & LSM & bl U CUUHRITHEV Y. ADMM-2 Tlif, thBEHE A TR RENT
WD ERSY DR EE 1L 1.40km/s Bijf T 5725, RMS 71T 1.07%E ADMM-1 & bl L CE TR,
—J7, BEMI KT B IR R OIS YE(R 721%, LSM T 0.158km/s, ADMM-1 T 0.159km/s, ADMM-
2 T 0.243km/s &, ADMM-2 BRORCENFER E 72> TV 5.

ADMM-1 T, HEEZA LAy T ORI, LSMICHE L TRIFTH Y, BH LR
SREODVITY DD LR E 2> TS, Lo, ek BEOEEMIZ OV T, LSM Ik
L THEWER L 25T D, ADMM-2 TlE, EBHOEEDIXG > E1X, MO ikl v b
RNDS, RO TR MU O 5 1E L0 RBHRZFER L 2o TS,
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(d) A/8%—2FF/L (ADMM-2, ZZfZ4k) (=5, p=1000)
®6.1.4-1 7—X1BITHER

(2) 7r—2 2 ATt R

r—A 2%, R ATOEEMHED RN TH L5 GO r—ATh 5. 2 2T, MIHIEZ 1.0km/s
—RRHR L LA (U — A 2-1) &, 2.0km/s —HRHUAR & L7256 (O — R 2-2) IZOW TN %
Tole. r—A 2-1 I3HHMEZ L BEOFHE L VESEE L —ATHY, r—A 22 13k
HOME LY BEE LT —ATHD. 0k, /7 A —%, &0 UHAEREZ, 77—
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x6.1.4-2 5—R2BITHERDFET

. . RMS %% . . . . INT A=K
I L AT 15 EERAE | FHMmBIE | o fREEk
7% A n
LSM 423 0.666 — — — -
1.0km/s
PR ADMM-1 10.99 0.663 1.3E3 836 5 1000
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Sachi Okuchi, Tomohisa Okada, Koji Fujimoto, Yasutaka Fushimi, Aki Kido, Toshiki Dodo, Mitsue
Miyazaki, Xiangzhi Zhou, Kaori Togashi, Visualization of Lenticulostriate Arteries at 3T: optimization
of slice selective off-resonance sinc pulse prepared TOF-MRA and its comparison with Flow-Sensitive
Black-Blood MRA, Academic Radiology, in press.
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Wr&d o7V o 78 MEE, 2013 4210 A 25 A, 5.
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+ T. Kigawa, Isotope labeling of proteins using cell-free synthesis and its application to structural dynamics
analysis
Journal of Pharmacological Sciences, 124, 62, 2014.

+ T.Kigawa, Novel Stable Isotope Labeling Strategy Using the Coding Theory, 55th Experimental Nuclear
Magnetic Resonance Conference (ENC), 2014 -3 A 23 H-28 H, 7 A U %, RA k.

* T. Tanaka, J. Hamatsu, E. Seiwa, T. Ikeya, M. Masaki, Y. Ito, Structural analysis of proteins inside living
sf9 cells by in-cell NMR spectroscopy, Sth Asia-Pacific NMR Symposium, 2013 4% 10 H 27 H-31 H,
F—=ANZ VT, TUAX,

ERNFRFEL

* T. Ikeya, A NMR protein structure determination algorithm based on Bayesian inference, The Global
Human Resource Program Bridging Across Physics and Chemistry, 2014 45 1 H 31 H, HJg.
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M7, Hela ffENO A b L AISEIC K 2 Ca2+REZILOE=4Y 7, 5 52 [A] NMR i
Fas, 20134 11 A 12 A-14 H, &R

- HE, RHE, WA T, MASKE, IR, (IR, S0 MR O in-cell NMR 1251 %
TR BB L E MG RS, 5 52 B NMR #fm4s, 2013 4 11 A 12 H-14 A, &R,

CIBIREAL A, Mk, = RIER, HEEME, Peter Guentert, NMR & VB AR ERE D 72D D FTH
MG RIELIEOBI%E, %5 52 M1 NMR #fima, 2013 42 11 H 12 H-14 A, &R,

- R, Sk, GHEERE, TEKIRZER, Efit L v 7 & VT NMR RS b VO ITIE,
5551 [H ALY ERAES, 2013 4 10 F 28 H-30 H, 5UAT.

MBI EZS A, magkis, ZEIEMS, JHEEME, Peter Guentert, NMR ¥ /R 7 ENLARFEERE DT D
BRI OB, 5 51 [E AARAEMWEFERFR, 2013 45 10 A 28 H-30 H, AUHR.
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OfMFHFBE(A01-3)

* Tsutomu Murata, Takashi Hamada, Tetsuya Shimokawa, Manabu Tanifuji, Toshio Yanagida, Stochastic
Process Underlying Emergent Recognition of Visual Objects Hidden in Degraded Images, PLoS ONE, 9,
12,2014.

* Go Uchida, Manabu Tanifuji, Independent Noise Enhances Synchronization in Heterogeneous Systems
Journal of the Physical Society of Japan, 83, 093801, 2014.

+ Takayuki Sato, Go Uchida, Mark D. Lescroart, Jun Kitazono, Masato Okada, Manabu Tanifuji, Object
representation in inferior temporal cortex is organized hierarchically in a mosaic-like structure, Journal
of Neuroscience, 33, 42, 16642-16656, 2013.

FAFRFRRA
CBREE, PVEIREREEICRET D TH O BEI, SCafERFERER ARG R v F =
R T b THTAERAAB OB R - RPTEE 2 5F8FI~] , 2014 4E 3 J 13 H-14 H, BH.

&

+ Takayuki Sato, Manabu Tanifuji, Optical Intrinsic Signal Imaging for Elucidating Functional Structures in
Higher Visual Area, Neurovascular Coupling Methods, Neuromethods, 88, 161-175, 2014.

O HLER B 7 BE(A02-1)

+ Tatsu Kuwatani, Kenji Nagata, Masato Okada, Takahiro Watanabe, Yasumasa Ogawa, Takeshi Komai,
Noriyoshi Tsuchiya, Machine-learning techniques for geochemical discrimination of 2011 Tohoku
tsunami deposits, Scientific Reports, 4, 7077, 2014.

« Tatsu Kuwatani, Kenji Nagata, Masato Okada, Mitsuhiro Toriumi, Markov random field modeling for linear
seismic tomography, Physical Review E, 90, 042137, 2014.

+ Kensuke Wakasugi, Tatsu Kuwatani, Kenji Nagata, Hideki Asoh, Masato Okada, Verification of
Effectiveness of a Probabilistic Algorithm for Latent Structure Extraction Using an Associative Memory
Model., Journal of the Physical Society of Japan, 83, 104801, 1-8, 2014.

* Tatsu Kuwatani, Kenji Nagata, Masato Okada, Mitsuhiro Toriumi, Markov random field modeling for

mapping geofluid distribution from seismic velocity structures, Earth, Planets and Space, 66, 5, 1-9,2014.
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+ Tatsu Kuwatani, Kenji Nagata, Masato Okada, Takahiro Watanabe, Yasumasa Ogawa, Noriyoshi Tsuchiya,
Exhaustive Search of Elemental Combinations for Geochemical Discrimination of Tsunami deposits,
American Geophysical Union, Fall Meeting, 2013 4= 12 H 9 H-13 H, 7 AU B, o753 R =,

+ Takeshi Komai, Tatsu Kuwatani, Yoshishige Kawabe, Junko Hara, Masato Okada, Geochemical and
statistical analysis of toxic elements in tsunami deposits occurred at March 11, 2011, American
Geophysical Union, Fall Meeting, 2013 4= 12 H 9-13 H, 7 AU H, o753 22,
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2013(FL#R), 2013 429 H 3-5 H, FLIE.

CRRNL, KHE D, MEEA, B, #ERKEE 7 v 20007 —2 T at y oo Tl
B - M FERTK 26 AREERFARNR, 2013 423 J 26-28 H, B

< EWNL, KHE D, MBEEA, BELIL, SAFE~OT7 —ZBENT 7o —F, BAMEFRRE
120 £E2524 R 22, 2013 42 9 J 14-16 H, A,

ERARIT, FASL, KB, A, MEEA, SERRIEE T VIS K D MR e S
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OREFFFE(A02-2)

* N. Hirata, H. Miyamoto, A.P. Showman, Particle deposition on the saturnian satellites from ephemeral
cryovolcanism on Enceladus, Geophysical Research Letters, accepted.

+ T. Kuritani, T. Yoshida, J. Kimura, T. Takahashi, Y. Hirahara, T. Miyazaki, R. Senda, Q. Chang, Y. Ito,
Primary melt from Sannome-gata volcano, NE Japan arc: constraints on generation conditions of rear-arc
magmas, Contributions to Mineralogy and Petrology, 167, 969, 1-18, 2014.

* S. Ohno, T. Kadono, K. Kurosawa, T. Hamura, T. Sakaiya, K. Shigemori, Y. Hironaka, T. Sano, T. Watari,
K. Otani, T. Matsui, S. Sugita, Production of sulphate-rich vapour during the Chicxulub impact and
implications for ocean acidification
Nature Geoscience, 7, 279-282, 2014.

EFR TR

+ S. Koga, S. Sugita, S. Kamata, M. Ishiguro, T. Hiroi, S. Sasaki, Spectral Evolution Tracks of S-Type
Asteroids Suggested by Principal Component Analysis of Multi-Band Images of Itokawa, Lunar Planet.
Sci. Conf., XXXXV, 201443 H 17 H-21 H, 7 AV, THH X,

* N. Okamura, S. Sugita, S. Kamata, F. Usui, T. Hiroi, T. Ootsubo, T. G. Miiller, I. Sakon, S. Hasegawa,
Principal-Component Analysis of the Continuous 3-um Spectra of Low-Albedo Asteroids Observed with
the Akari Satellite
Lunar Planet. Sci. Conf., XXXXV,2014 43 A 17 H-21 H, 7 AU X, TxFH R,

* N. Okamura, S. Hasegawa, F. Usui, T. Hiroi, T. Ootsubo, T. G. Miiller, S. Sugita, Spectroscopic
Observations of Dark Main-Belt Asteroids in The 2.6-3.1pum Range with the Akari Satellite, Lunar Planet.
Sci. Conf,, XXXXV,2014 3 A 17 H21 H, 7 AU K, TFH X,

+ T. Matsumoto, H. Miyamoto, T. Nishibori, T. Manabe, T. Ito, R. Katayama, J. Haruyama, On the
heterogeneities of electo-magnetic properties of rocks, Lunar Planet. Sci. Conf., XXXXV, 2014 -3 H
17H21H, 7AV B, THFH X,
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+ Takeshi Kuritani, Takeyoshi Yoshida, Jun-Ichi Kimura, Toshiro Takahashi, Yuka Hirahara, Takashi
Miyazaki, Ryoko Senda, Qing Chang, Yoshinori Ito, Primary melt from Sannome-gata volcano, NE Japan
arc: constraints on generation conditions of rear-arc magmas, American Geophysical Union, Fall Meeting,
20134F12 H9H-13 H, 7TA VA, BV T7H V=7,

2R

SRS, HHRE, AR, SEERE, FERBE, ERE B R, W, O, = BB
KWWD~ 7~ ERGME, BAKILIFE 2013 FFHFERE, 2013 429 F 29 H-10 A 1 H, #EEifR

SRR, WATER, MULETH, OREEERAC, TATSE T, EAEEES - RALkINCEIT 5~ hrE
KE L TERIBRE, BAMBKEEMNFZES AR, 201444 7 28 H-5 7 2 A, Bk

CEALEE, MR, BA%, PMERELEAORLT 2T uky s, BREFEMFRIRSE

22,2014 423 J] 28 H, HE.

O RICFHE(A02-3)

+ Hirota T., Kim MK., Kurono Y., Honma M., A Hot Molecular Circumstellar Disk around the Massive
Protostar Orion Source I, The Astrophysical Journal Letters, 782, 28, 1-5, 2014.

* Hada K., Doi A., Nagai H., Inoue M., Honma M., Giroletti M., Giovannini G., Evidence for a Nuclear
Radio Jet and its Structure down to Isim100 Schwarzchild Radii in the Center of the Sombrero Galaxy
(M104, NGC 4594), The Astrophysical Journal, 779, 6, 1-13, 2013.

* Hada K., Kino M., Doi A., Nagai H., Honma M., Hagiwara Y., Giroletti M., Giovannini G., Kawaguchi N.,
The Innermost Collimation Structure of the M87 Jet Down to ~10 Schwarzchild Radii, The Astrophysical
Journal, 775, 70, 1-7, 2013.

* LuRS,, Fish VL., Akiyama K., Doeleman SS., Algaba JC., Bower GC., Brinkerink C., Chamberlin R., Crew
G., Cappallo R J., et al., Fine-scale Structure of the Quasar 3C 279 Measured with 1.3 mm Very Long
Baseline Interferometry, The Astrophysical Journal, 772, 13, 1-10, 2013.

OFtHl=T Y > ZHEBO1-1)
ES0E

+ Toshiyuki Tanaka, Statistical-mechanics analysis of Gaussian labeled-unlabeled classification problems,
Journal of Physics: Conference Series, 473, 12001, 1-8, 2013.

- WHEH, XBEABET V-V —IC L0 FOBEFEEME, MalEEL, 61, 135-146, 2013.

*+ Masayuki Ohzeki, Belief Propagation with multipoint correlation and its application to inverse problem,
Journal of Physics: Conference Series, 473, 12005, 1-14, 2013.

* Ryosuke Matsushita, Toshiyuki Tanaka, Low-rank matrix reconstruction and clustering via approximate
message passing
Neural Information Processing Systems, 2013 4~ 12 J 5-10 H, 7 A U &1, FX,

+ Kei Sano, Toshiyuki Tanaka, To average or not to average: Trade-off in compressed sensing with noisy
measurements, IEEE International Symposium on Information Theory, 2014 %46 H 29 H-7 H 4 H,
TAV T, NI A,

* Shiro Ikeda, Makoto Uemura, Tadayuki Takahashi, Shin Watanabe, Shin-ichiro Watanabe, Compton camera
imaging, The 7th International Conference on Sensing Technology, 2013 4E 12 A 5 H, =2 —Y—F
YK, vzl r by,
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* Masayuki Ohzeki, Belief Propagation with multipoint correlations and its application to inverse problem,
International Meeting on "Inference, Computation, and Spin Glasses", 2013 4% 7 H 28-30 H, #LIR..
FEINFRFER
R, 2T R T AT EHGERAERA~OREGEH T T e — T, BARRICER, 201349 A 12 H,
(=
CHEEE, AS—RET Y VI K DERILEOH LR, 2013 FEBMEIER A T 1 7 ESER
22,2013 428 1 30 H, #ifd.
- REIE.Z, ARz, FEEDH Y FEOFRME 15, AAMPARE 69 BEERRE, 2014 4 3
H 27-30 H, #7311
FAAF R
B, A S—RET Y T KD IERILEE, B RmE A E A g, 2013 429 A
13 A, #EE.

OANR=2ET U > 7 PE(BO1-2)
FhlTi

* Yoshinori Nakanishi-Ohno, Tomoyuki Obuchi, Masato Okada, Yoshiyuki Kabashima , Sparse
approximation based on a random overcomplete basis, Journal of Statistical Mechanics: Theory and
Experiment, in press.

+ Kenji Nagata, Jun Kitazono, Shin-ichi Nakajima, Satoshi Eifuku, Ryoi Tamura, Masato Okada, An
exhaustive search and stability of sparse estimation for feature selection problem, IPSJ Transactions on
Mathematical Modeling and Its Applications, 8, 2, 23-30, 2015.

+ Hikaru Takenaka, Kenji Nagata, Takashi Mizokawa, Masato Okada, Model Selection of NiGa2S4
Triangular Lattice by Bayesian Inference, Journal of the Physical Society of Japan, 83, 124706, 2014.

+ Tatsu Kuwatani, Kenji Nagata, Masato Okada, Takahiro Watanabe, Yasumasa Ogawa, Takeshi Komai,
Noriyoshi Tsuchiya
Machine-learning techniques for geochemical discrimination of 2011 Tohoku tsunami deposits
Scientific Reports, 4, 7077, 2014.

+ Tatsu Kuwatani, Kenji Nagata, Masato Okada, Mitsuhiro Toriumi, Markov random field modeling for linear
seismic tomography, Physical Review E, 90, 042137, 2014.

+ Kensuke Wakasugi, Tatsu Kuwatani, Kenji Nagata, Hideki Asoh, Masato Okada, Verification of
Effectiveness of a Probabilistic Algorithm for Latent Structure Extraction Using an Associative Memory
Model., Journal of the Physical Society of Japan, 83, 104801, 1-8, 2014.

+ Kazushi Mimura, Masato Okada, Generating functional analysis for iterative CDMA multiuser detectors,
IEEE Transactions on Information Theory, 60, 3645-3670, 2014.

+ Hiroko Ichikawa, Jun Kitazono, Kenji Nagata, Akira Manda, Keiichi Shimamura, Ryouichi Sakuta, Masato
Okada, Masami K Yamaguchi, So Kanazawa, Ryusuke Kakigi, Novel method to classify hemodynamic
response obtained using multi-channel fNIRS measurements into two groups: Exploring the combinations
of channels, Frontiers in Human Neuroscience, 8, 480, 2014.

* Yosuke Otsubo, Jun-ichi Inoue, Kenji Nagata, Masato Okada, Code-division multiple-access multiuser
demodulator by using quantum fluctuations, Physical Review E, 90, 012126, 2014.

* H. Noda, H. Hino, M. Tatsuno, S. Akaho, N. Murata, Intrinsic Graph Structure Estimation Using Graph
Laplacian, Neural computation, 26, 1455-1483, 2014.

* Yoshinori Nakanishi-Ohno, Kenji Nagata, Hayaru Shouno, Masato Okada, Distribution estimation of
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hyperparameters in Markov random field models, Journal of Physics A: Mathematical and Theoretical,
47(4), 045001, 1-14, 2014.

+ Shimpei Yotsukura, Toshiaki Omori, Kenji Nagata, Masato Okada, Sparse Estimation of Spike-Triggered
Average, IPSJ Transactions on Mathematical Modeling and Its Applications, 7, 15-21, 2014.

+ Tatsu Kuwatani, Kenji Nagata, Masato Okada, Mitsuhiro Toriumi, Markov random field modeling for
mapping geofluid distributions from seismic velocity structures, Earth, Planets and Space, 66, 5, 1-9, 2014.

+ Takayuki Sato, Go Uchida, Mark D. Lescroart, Kenji Nagata, Jun Kitazono, Masato Okada, Manabu Tanifuji,
Object representation in inferior temporal cortex is organized hierarchically in a mosaic-like structure,
The Journal of Neuroscience, 33, 16642-16656, 2013.

+ Hiroko Ichikawa, Emi Nakato, Yasuhiko Igarashi, Masato Okada, So Kanazawa, Masami K. Yamaguchi,
Longitudinal NIRS study: Development of infants’ view-invariant face processing, Pre-conference in
2013 SRCD Biennial Meeting, 201543 A 1821 H, 7 AU H, 74 FT VT 4T .

+ Hiroko Ichikawa, Jun Kitazono, Kenji Nagata, Akira Manda, Keiichi Shimamura, Ryoichi Sakuta, Masato
Okada, Masami K. Yamaguchi, So Kanazawa, Ryusuke Kakigi, Novel application of Support Vector
Machines to classify hemodynamic response obtained by multi-channel NIRS measurement, fNIRS 2014,
20144710 A 10-12 H, A%, £ N 4 —/.

* Hideitsu Hino, Atsushi Noda, Masami Tatsuno, Shotaro Akaho, Noboru Murata, An Algorithm for Directed
Graph Estimation, International Conference on Artificial Neural Networks 2014 (ICANN2014), 2014 4
9 A 15 B-19 A, Hamburg, Germany.

* Kenji Nagata, Sparse modeling and variable selection with the exchange Monte Carlo method, Workshop
on Mathematical Approaches to Large-Dimensional Data Analysis, 2014 4 3 H 14 H, Tokyo.

* Yosuke Otsubo, Jun-ichi Inoue, Kenji Nagata, Masato Okada, Statistical mechanical studies on the
information processing with quantum fluctuation, American Physical Society March Meeting 2014, 2014
3 J 5 H, Denver, Colorado, USA..

* Kenji Nagata, An Efficient Exhaustive Search for Variable Selection Using MCMC method, Inference,
Computation, and Spin Glasses (ICSG2013), 2013 4= 7 H 28 H, Sapporo.
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