ORI ER G A DAL 39 M ER AT b

@\

E e

[ZU&IC
CNF TAEAR O 31 1] THE I T 15 TR
Z0 ART . SIRT . % 32 M CHETHIEIETT
LD ML-EM 7% & OB KT DN TR
7o BIGEBEIIAGE L2 WHE A SRR TR ES
B (Fdss) . SheEEtllL g osk () %
Kb, RS E WP UE IR EE R T 580
W LFEHREIZ Ko TEBHRIZE DT T lo BRI
PTG & $0r OBR % K3 IbiE=E s 52
i EERTT, B, MR L W) HERIIRE
ZEOBREBETIHASNTELD, RILIZCT
MRI TOBEREMERERLODOH ), Y AT A
1151 B\ F AR BATH LI 5, £2°C,
REETIIRBATHIE MR 12T 5, 45 33 MO
AN SRR L7 R AR T R EUTA O
R (50 27) AR (1 KRB OATE 713F A T5 D
KEED BP0 12X Tl DT ETIZHITS)
RO SN AE T, JRRAED I KTk
WATH % R DI P Tm R A E e s 52
LR L7ze BIOGEBNENTR Uy AT I 0] 12 A
KOREIE T4V F HhIES P (FBP) #:TH 5,
5533 [T 74V F W IE S P ik e o/ e
DL BRARICH 22l ie o 72h AFRT
L BRBATHNCE B LIE ORI 55,
2006 DS CT R MRLIZBWTARWTF—%
5 OME TR AR AN STV S, DR
&%75%@@@@%% Eroifeshcar
T = THo720% EFEDOHERITH TRELE

WTBRR G EDESE 5 39 [H
71V EHIERIRFHEE RN REEDRE R

BRI RAT Y, N LY bt RIEY. M AR A M

U HRR A
PR TR R PR £ v 5 — U
VO QR B R A PR R 0
VB R R AR R e TR
Y BRAI SR

SRR

ZELHH A

fit > v 2 (Compressed Sensing : CS) &9
FHEHRCT R MRI L DEHA A— v‘w“r%%
AS, DEIEH O OMGEHE AT REIC 2D
DOH 5, CT TRABWEET =7 OHENT
ENUTHIEOMIZD %A%, MRIIZBWT
3wk BT = HVIEEET—F 00l
BH T E IR H OBHMINZO %D %, £ T,
25 O TIE, JEMit s T 7 2R L7z
BHRERL (CS ) DIBEL LD, DI ro
DOWZFRE,. ThEFEIT 270008 KB
THWOLI 5 AR R E DR EILEE CS &
DN ZEFELTVS, RETIE oL LTCS
BETHWSNLHFEDO XY MV /v A, Total
variation /W& (TV /IVA) GEIZOWTHLS,
LB, REERRHUADN L ViLk & >TW D2,
RRHE R E DL LTELLETBROEKRE b
DRIz,

- BOERERIC LB IR MIE, AREATHI. S OBIR
o IR/NTIRIRIC X W R AR AL

. FBP & /o OB

- AEFI A & {5 A 18

RN TIREO BRI E

Ol =~ W DN

MO AR AR IRAT

2013 F 4 A

1-(1)



EiGAEON B GEDER 30| EER LT,

RE# f BE p

; PEEEER) il s = o]

T Gr] iy -»@

p EHETF—5(EE il "
[ ]

c f P

G Gy Gy Gy
CZ\ C’l? C23 CZA
G Gy Gy Gy
Cy Cp Gy Cy

h
I
2
/i

Cf=p

P
_| P2
- Ps
P4

1. BREHERIC L DEE & RBITI. IR O F

REEILLFEXTRSNIREE R, FHITI.

?’“E'U)Eéﬁ?

1 8 N
5 /xﬁfﬁiéi@mﬁs

BREATH C;: i BEEOXRLER ) 2BBTHRE

X 2. FEHITS!
i FBD XV ER | 2 BB IRIEFRBITIIE LGS,

7 M\
O
X BB HEE

oo

J

BREATH C;: i BEOXRIER ) ZEBT HEE

JEifE £ ZIE R E L 1 oM ELE N, &
WFEHE ] (= NxN), $EGEAEE M, fAEH7:
DOBSEBN, BBGEHZ T (= M X N), fREAT
e C(=]xD, &wep (=D L95L3I15
DRFRIZLLTTREN D, 2B, KETIINZ MY
ZfRpDIHITRFTRLTN S,

Cufi+ Ciafa+ - Ciyfy=ps
Coify + Coafy + -+ Coyfy = p2

. (1)
Cufi + Cprfe + - Cyfy=p1
(1) Ko THIERIE
Cf=p )

Ebo CIIATHI £ & pi3H) () X7 PV THY,
THNDOEFZE R VDR THLS ERATES
N,

J
;Cijfj=pi, i=1,2,-,1 3

E1ix (1) RKoEE% REBATH, HZolfRz
o FRBATHNIZFT B AR DRk % 70 TR % L A
i&ﬁ:k/ﬁ*@%%fﬁ\ AR TORBATIN G HAZ
20X X MAPEELHMYLES, HoHVIL
X 3 DLHIZ X BUCWEDTD 5 & # 22 NS F a1
YpT#E 35, REATHI CIERIT ATHIDFTE7-
BHIOE) HREWZE, T 1 ROBEEICH-
TXBAM AW FEIZEWMED D0, K4
DEINATHIDOEFIZ 0 2% LETLHATH] (R78—
ZETH) LB TH B,

3. FBUTS
i FEBO X RPN ERE | £ BB EBELZRETIIELISEE

4. JEEERD 64 X 64 H% (J =64 X 64). %8 64 X 64

(1= 64 X 64) »51ESNBFREITS

FEATFINOESREL J X1 = 4096 X 4096 D 4096 RIEATTHEH D,

RN 256 X 256 (ZHE/INLTL B,

2-(2)

(JDBHBREE %5)

HIERMEII RS £ 405 H15



2. RPN FHICLDEGERERK

BN RBERRADO L, I VEAD 2 T bRE
i BA%E Q % e /M5 L9 BT {5 o0 3 U % 3K
DBTHETH 5,

Q=ICf-pli=(Cft-p)"(Ci-p) @

ZZTINVAIZOWTCHHTS, X7 MV (X7 MvE
WoTh, BOEFYVOHFEEZ ITL\) 1

W EERTUTOLNCHEKT, Zhzy|Xs by
L9,

ar bl
b

a=|"|, p=|" ®)
an bn

’??/\7 ]‘)1/‘(017]% hj_(: \%]EJ\TU\‘FO)J:') = <o
T TLH R ANBEZ 2 BETIREL V), () K
En AT 19D TIrEsE ANEZ 5L 147 nblE
5o

a=(aaz "",a.)", b= (b1,bs,***,bn) " (6)
RZMatXZ Vb O abid AN T —Th
DRATHEINS,

by
by
.b= ,a3,°**,an,
a (aj,az,  *,an,) : @
by
=ajb; + asbs + -~ a,by= aTb

TIIREATH O 1 Bl R T B05 [THlD&AT
BB A 74T XY IV TR BAE D
WATZFINRT MVTH D [THIEZRTPVOETHE
Z2E ATHERZ MDVoOENT X (7) o
FRMELTWAZ IR D, RZMVOKESENS
REEZRJNVAEID, VA, @k, lloidsz
HWLITO LS 1235,

N [N
lalo, lali=Xlal, lal=Xa} ®
i= i=

2013 F 4 A

ORI ER G A DAL 39 M ER AT b

®) RD1FEHEL, /VAa, 2HFHEZL, /)VA, 3
FHZEL, JVAEWH, L, /VAIENT MO
DL 0 TG OBERLAELZ D, L, /v

DI O EZ R LR LD D, L, VAR
5D 2HRERLALZDOFIMEL 725D TH 5,
BIZIENZ PV a Bt

a=(1,2,0,034)"

NEE, TNEND/ VAL

Lo=llally=4

N
Li= ||a|I1=§l lail = 1+2+3+4=10

| 9 [0 o .9 .o —
Lo=llall;=| X af =/1*+2°+3%+4* =30

b ) Kol Cf-plilINo~xs Y

Cf—plZoWTL, /A% 2FLIHDTH 5,
(4) iﬁ@%dx:ﬂ%ﬂz@ﬁmﬁaiﬁ@ XML
DB (£, f,) IZOWTRMEL 0 Lk

°Q _o .. 9Q_

56 =0 a0 ©)
TR EZLN %,

9Q _ T ooy =

5 =CTCt-p=0 (10)

CNHBFEE GO BPEIL KN TR 5N 5,

f=(C'C)"'C'p an
W J I HANESEB I D50, 7

750 VaDREFRBE RTINS,
f=CT(C'C)'p (12)

(11 A (12) XI5 33 MOKEFAE > TR Ty
HEOM, BIGEM RN TSI 325 %,
VBTl TIREEIC Ko TR B G 2 BT KD 5
APFHN72DT, FBP EEDBFRIZONVTERT
H Lo



EiTREOMERGEDAR £39H ER LT, it

[REHR [ ®’E p [REHR [ ®’E p
Lol [
A | A | 3|4 |m
é o] C
c foop c VAR
Gy Gy Gs Cu)(f P 1 1 0 0)(1 3
Cy Gy Gy G|l fa _| P 001 1|2 _ 7
G Gy Gs G|l fs Ds 100 1|3 5
Cy Cy Ci Cu )\ fy D4 01 0 1)\4 6

5. IR OEXR

6. T VABMEFRZETITONDERY (T1)L
SHIERLDISZE)
BEICEE L 1 BABOEREOBIZERT,

3+5 3+6

X7 #%E
E%LFEbe?EWLhéTT REATHIN 0 THUE
ENLNESHELEIND,

4-(4)

3. FBP A&/ _FEDRR

X 51ZE 10 2 % 2 [l FHEDOWZITOWTIHE M,
BREATH Beg DM Z R L7zl Z R 9, B 5 1%(2)
K& (13) XOFEBEOFMEZ Pt L Cixag (e
ZERLTVD, REATHIOETFE C;j i1 X #asE
YA RS 239, EAEICIE 45° ﬁﬁf IWED
BEENITREEL2 ERBDMHMHEDLD I EL
TWb, Fifg 1357 MV TRLIHEDOF T
BIRT PP p YIRS MUV TR LEEOFRS
T ARBATHI C DTk OF S 1. Fli
WHEOFS j # KL Twb,

=i
1100
0011
1001
0101

13)

’

Sy U1 N W

BEATH]I C XTIV f OEIFE 2S5 p H3E
5N 5,

—j
D 11001 (3
112
p=| |-ct=|" " -7 14
D3 1001(3| |5
D 0101J)l4) L6

FREATH) C DATER T ANEEZ -l 475 Tl
NP OF7 i TIRMEOTF T j Lkeb,

! - | -

i(Cu Ciz Ci3 Cuy iI(Cu Car Gy Car

_| Car Gz Co3 Cy . CT= Ciz Co2 C3z Cae (15)
Cs1 Csz Cg3 Gy

C13 C23 C33 C43
C41 C42 C43 C44 C14 C24 C34 C44

FBP :0#i#5E1d. Bz cofkics
fﬁtﬂ%%c:ﬁﬁ&ﬁﬁﬂ_%fﬂ%ﬁﬁfzﬁZﬂb}fo‘ 741
NVERIEZLBWTRTER 61245, FHFEICD
W B SN DR L LR THER 712
%o BRBATHIOEREATH % 5 L #5521 /kf:
THEIND,

HIERMEII RS £ 405 H15



—i

(& Cit Co1 C31 Ca1 [ P1
g=| & |C12 Caz Cs2 Caz || P2
g3 Ci3 Ca3 C33 Cu3 || D3
\ €4 Cis Ca4 C34 Cag J{ D4
(16)
(10103 8
10017 9
0100]5 7
L0011 1J{6 18

BIZIE g, DFFEIZLLTO XA, K LR BT
COTHETO2FHAS LIZEESN 1 FHOM
FITHL), 1FHOBRTHD L 2, 3. 48D

NEF AT, AREATH C OB THIE B 0f D
RLUEDOHPEDOMEDFHN R 5TV 5,

g1= Cup1+Cap2+Ca1p3+Caips 17)

8 IREATHI C DEREATH] & B O BT H %
LCCEAMEE gk LA LIS, HICEEE
O %ERT, K8 & FBP i TITbN 5%
OR7 2T 5 LEWMHAITHELNZ LD 5,
Thabb, (11) X Clp Bi#fEs £+, #iE
X1 RIETHL0EN% 2 Koo HE2d 5
L2 RTTHENTE D, 2D 2 RICEGIZITITT
BY., 20T EMIET 200 (11) RO HELTH
DD (CTC) ' THh b, FBP B3 MIE 2 Wi
TR ETH 5595

FiE
1) Bega Wi (2 Komifgsc& %)
2) 2 RICHE{%% 2 RXIC Ramp 74 V¥R 2 K
7C Shepp-Logan 74V % T7 AV F i 1E

Bk 2
) &2 1XRILRamp 74 V¥R 1K IC
Shepp-Logan 74 V% T74 V7 ik
2) TANVIHIE L7858 % Wi

DV ITH I FRE AT RE T 13 EE L ilie
%he WE, FBP I HE 2 0FMHICE S, (11)
AAHE1THY.(C'C) " 1d 2 KL Ramp 74V

WCHIY S5, (12) RFFLDIHEEE TV 7 H

2013 F 4 A

ORI ER G A DAL 39 M ER AT b

B g ®]¥ p B g B’ p
g | o 6= 8 | 9 |4=m
o | & 4= 7 |18 ¢m) 7|
| P4 " | 6 @

cr cr P g

CII CZI C!l C4l 1 0 l 0 3 8
C, Cn Gy Cp 2 100 17| |9
Gy Gy Gy Cy I 01 00|57
Cy G Gy Ciy 2 01 1 1)\e) 18

8. REATIINEEITINE AV - ORAR

RER f BE p Ef} g B p

Al A= p g | g |[¢m

S| fo | & | g |6

)4 & P4 ‘

c foor cr VA
C, C, Ci Cu\(h )2 CGi G G Gy m &
G,y Gy Gy Cy f2 | Cy Cy Gy Cu|l p _ &2
Cyy Gy Gy G|l fs - s Cs Cs G Cis||ps 83
Cy Cpp Cy Cu )\ fa Pa Cy Cu Gy Cu)\ps 84

X 9. NEH%E T OENXR

TIVEFHIEMIRE (FBP) ik RINZFE

TAVENE R

!_1_\
f=0DfilteryB{p} = [f=(C"C)'C"p
H(u,v) =u* +V*
HIRE  IqLANE
IJ'\ N
f=B{{D filteri{p}} = f=C"(CC"Y'p

H(k)=|k|

X 10. 7V SHESRZEERNZFEORF

ELRICHEIZZZITIRITR>TWLEDT, (12) &
378 2 THY (CCY) 11 1 KI9C Ramp 74V #12
M52, B9 INEP 5 & P 2 R 5ATHI C &
ZORRBEATHITEL TS, B 10 1% FBP & &/
TR OMBREFLDLDOTH S, TITT Bl



EiTREOMERGEDAR £39H ER LT, it

PR ETHATTB pl 3EriEssl s
K91 2Dfilter | IS LD AICHHEHEIC 2 K
TAVFIELEFT) 2 %R, B [{1Dfilter! {p}}
RS 1 RICT 4V F B AT\ 2 O % i P
WIAZEERT,

4. EEREREEHREERK

JET %A% 256 X 256 W T 1 WMD) D
T =5 w256 L hHE, FEARLEHA S LT LT
AR (Ca—80) 13402 L5, 2oL, 3
DR LR ZE DIV IERE 2 Bl E 2 503 51213%4
DO 21— UETH D, —H, FHMBRICHETLH
HIEH e RMER) 25bhoTwnb e, EAR(LEH
Zi 72 8V 2 —HA 5 bW G & IEREICSC T
B ENTED, Wimedy e, JRHERIZMNTH Y H
DOHANOY R (BIRGRE. Bk, BUR R
HEFHIN SR LR L) 3 (M%) LbhoT
WAL, 1 I OBEO R 5 JFE IS % EAEIE
T BIENTED, FMIEICET % H 5 HHiTE
Wz AN THGTL T 5 2 & &2 EAEA &
WG FREI & ) o TR TR S R DA L % 1F.
AL DGR U 7o de/ N 3k o A B BUE KT
&N,

Q=ICt-pl3+pl VL, 18)

LHAOE1HIE @) KEFMLETHY, FE2HOVL
XEEOAR (Gradient) Z7RL |V £ || 1ZAEIC
DWTOL, VA (DFVAROKRESORLE)
ZRTo BIESD L,/ VAIHNT A EAMRTH 5o

ZIT ARIEOWTHEE T 50 1 KITHBOM
(AhL) FRXTEREN L,
£0) =Jim OO0 (19)

2 RICHBOY & OB 3E T hoTj oA’
ZRLUTORBOBETIZO6N %,

af) (af
) 5] e

HNELDOKE SV IR RED 2 FMOFH BT
Hbo

6-(6)

2 2
"= o) ) o

TV VAL ZARORKEZSDOL, VA ELTRI
THRINDE UToRIMERSTELTVS),

TV=[[ 1 V(x,y) lhdxdy

S EE I

L72A55 Ty TV VA O /MU A B i {5 (4
MORKESEZRTMIE) OL,/ V2A0i/MEE
FLZ&THb, K11 1% Shepp-Logan 77> M4
Wi{% & 2D x FIOMITEE, y F7 1 Of5 Wifg,
NI ZRT, SO7 7Y M AZFREROK
HNOEA—%E 7% O TZN S DOFHEN O I 0
o TabHAREIZIZIE 0 DFIRAEL V.
ZORER, (22) KD TV VAN EREIZR 5,
(22) XD TV V2% (18) DHE2HICH WS
LA R Q AR TR EN S,

11. Shepp-Logan 7 7> b AL RECEE
(a) EE

(b) x ARDWDEG

(c) y FAOMHEIR

(d) DEEE c|d

HIERMEII RS £ 405 H15



ORI ER G A DAL 39 M ER AT b

Q = " Cf_ P " % +ﬂ " TV(f) " 1 (23) 4513258

01234666

(23) RO Q #/h2LT5 L9 f 2Kk 5
WZiE, EiR L OESGVEDIRIETH A5 1 HD
n,jé%dxé {FTHLEDITE 2 HH /NS THLED
Hbo TV V2 ERIEHLD M5 5 LA Bl {4
D0 THRWHIBE DL LTHIERH L DT, RE
W THHREEB ST TE—FH TR 11
(d) oFHEINL Iy VAL, MG R
FT2)F T T—F 777 M LT 5%
WENRDH L, ZOME P Tdboyy I

453471

PRIELT—F 7727 DL EAR I {$ %155
ZEDTEDL, FTO72DIE B & EYNERSLEEDS
H5o

X 12 1% 256 x 256 [l ® Shepp-Logan 7 7> b
2% 1 ?’“E'ﬁifﬁi?)tk)@?"‘ﬂ'ﬁ% 256. ¥z MER
% 256, 96, 64, 32, 24, 16 LW /L XD I

04894681

4533184

AR WS 2 /220 2 Koo 7 —1) T8 (EE)
ERIRT, AR T 5 Oh\ JE 0k
BZEHOBRE2SEINL . 2ORR, FE2ZHTOM
BRIET—F7 77 MBI Bo LA LD 541
ELT @D XD TV VAo Mz, 1) FEmgIEa
MBBHNICH L L, 2) KEGRIZADEELE ST IR
DARDAE L B Z 70 & 7% B AT % RS R
TNz 5E, B AERAN 24 @ Shepp-Logan 7 7
VN ATOHEAFERADY 256 (230 FRAR B 15 A3

-1.1827

4937024

S5 EERE G E RS ES
(a) #F AL 256
(b) #EAEEH %6
(C> ?ﬁ%:ﬂf#’ﬁki 64 -238995
(d) ¥ AEH 32

(e) BEAEH 24
) ¥ et

(f) #EAEH16

X 12. Shepp-Logan 77> MADT IV AFHIEFE RS EIC I

74V ZE Ramp 7 1 V&, EIBIEREGR. AdEREKS
BEg%ERT, BEAEHITI180 ICDVWTDETH ). 256 &
180°(CDWVWT 256 DIRFAE THEZEMET S BEAEDM
fRld 180° / 256 £ 4 3), BEAERI VL 43 EAKEERS
PRAILTWBEFIHhD B

2013 F 4 B 7-(7)



EiTREOMERGEDAR £39H ER LT, it

BONBLZEPFHESNT VS, B 13 1% T2 56
g e ARG EZ R L, SOMIEEIZRRLH T2
SRARMRICRI L, $R AR 24 OB JGEPEIC X
STRFZRBREREE GO S 2L HmESINT
Who F720 B CT BRI L. ART P
BRI SN LT —F 7727 b5 TV VA OIEH]
iz ko Tl s, EEBIEWEGRIELNS
ZELIEINT VL, K14 ORI O T1 5RR

fiit

R 15 OIRMTTH O T 1 iR Il 4
WA S TV 2 VAOLE R X Wi
RS Ko TEDREE DML DM H I A HFLER ATRE
72 5%,

] 50 100 150 200 250 [ 50 100 150 200 250

X 13. ERED T2 iRERE & DECE & alb
(@) FREH

(b) x ARIDHSEE
(c) y AEDOHH EHE
(d) DECE1E

[ 50 100 150 200 250 o 50 100 150 20 250

B 14. EEZ T1 REESE DEER alb 15, BEER T1 SEAE & & HERES alb
(a) EEE () EE(R

(b) x BEDMAE c|ld (b) x HEDMAES cld
(0) y FAOHAES (©) y FAOHAESE

(o) DEEE (o) DEES.

8-(8) HIBRUGIRI R SMERS 405 15



5. B/ ZFEDEIELER

— AT RIS % e S Al 0 ikl /D R T
DIFFEELTHROTHHTH 205, REBATHIRHA
LT H (10) XOHBEN DL

= 9Q _ k-
vQ= S5 =CT(Cf-p) (24)

RAD L BBEREPAE 25N B,
£l =1~ a,vQ (25)

2T AR BB OmIZ, £
FROWIHL, a, SIEREE TN B AR 0

2013 F 4 A

ORI ER G A DAL 39 M ER AT b

W % D H72DDFRET, ZORBDENZ LS
T AR TR IR A L 7 & — MR I A L &
I BB LED D 5o IEHMLN S/ SRk %E
IS HEETHCIZE, (21) KXo EH 2 x
BIOy THOTHIENLETH LA, TR
PEHEICEoTITb S, L7225oT KA O
P Q ORI HT A LA TEHDT, Thz
(25) MITARAT I AEFH A L2 B0

vQ=2CT(CE-p)+BVITVD I, (26)

RIS A SR LR LA A BC 1 & B FRAR RS I 152
%;ﬁﬁil\bf:ll‘o



AV O—RENHREANHBOADHFESINTVET, DRNOBEHICOVWTRHTEECETEL,

BG % SHEOT~

WiREMYEIZER L, ARFEERE D OBIEZ B A HER & — et B Nl e R C TRt L < B
DET

RIS S NIF OB E % SHLOHE, () FEEERS L D IFEE 2 TF v, {2
L. 25 N2 X AR B IOBIBIZOWTI, Y5 A ERE N H A5t o &
— (Gh) “PEVEHER 2SR B BB B3 2R 2 Rt L QW B R & Wi BE R
B ZRERE LTV BEICH - TE, FOLEITEERA FAGEA HIOBEIZOWTIL, #F
DMLY,

MERIZEES AL NS M
T107-0052 HLTHRHSX AR 9641 JUARIKE L 3F FAX : 0334755619  E-mail : info@jaaccjp

BEDS O GEEos I, R BT ICEL T3 Gh) PRSI L s
D EHAo
E%, WEWEIE R~ BWEbECE3 v

Reprographic Reproduction outside Japan

One of the following procedures is required to copy this work.

1. If you apply for license for copying in a country or region in which JAACC has concluded a
bilateral agreement with an RRO  (Reproduction Rights Organisation) , please apply for the license
to the RRO.

Please visit the following URL for the countries and regions in which JAACC has concluded bilateral
agreements.

http//www jaacc.org/

2. If you apply for license for copying in a country or region in which JAACC has no bilateral
agreement, please apply for the license to JAACC.

For the license for citation, reprint, and/or translation, etc., please contact the right holder directly.
JAACC (Japan Academic Association for Copyright Clearance) is an official member RRO of the
IFRRO (International Federation of Reproduction Rights Organisations) .

Japan Academic Association for Copyright Clearance (JAACC)

Address 9641 Akasaka, Minato-ku, Tokyo 1070052 Japan

Email info@jaaccjp Fax: +81-33475-5619





