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Characteristics of the Blind Deconvolution Method Formed by the Iterative Fourier
Modulus Retrieval and the Fourier Phase Retrieval Algorithms
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Recently we proposed a blind deconvolution technique which has convergence property. This
method consists of two types of the iterative Fourier transform algorithms. It works for
noise-free case. In this paper, we show its effectiveness for the case that the measured image

is contaminated by noise.

1. (& C & IZ

BUHSN G2 QRGO A AL LTESR
LEE, REOHBEITE L ICRE CEENG ) 5 Hig
BT AMEIE T 74 v R Far R a—v 3 VRIS
Ewbirs, Lane & Bates ZEHEIGD Z DR 545
HiT % B zero sheet DA EFH VT, BHlGE» o EH
BISSTHEFIRETH 5 2 L #/R L 72V, Ayers & Dainty
7=V 2EBEFIA LT VT ) XADHTEHBDOIEE
MEOWHEFEBRURT Z ek » TEEGR 5L
E2ET R LBOFHEREELLY, ZOHERE
NBFETHDL D, BRGNS /A 12k > THEHI AT
BOBHIEBOLTEZFERZODONHECESNLS LI
RS, BonsBo— S L CICRO RIS S »
ENTWRY, Zhexdl Thhvbiid, Pl ey
BB/ A APFEEL B ECREICHGREE2
EDTELFHEORAFLHEL, HIEOWEICBWTIH
BOYR—bBohroTwa & E RO RIE S
TNVTYXLNERTE S Z L 2IERML Y, KRET
&, BGRS A RIZ L > CHEN TV AFEE BT 5
KFEORNEHRETL, FOMESZHS pIZT 5,

26515 (1997)

2. TI3AFTFaAvR) a—arvE
bhbhWORETE27 74 FFavRYa—yay
®id, 2O 7 — ) KB TR B Fienup i2 & -
THRESNAMHEEE S & Hayes I2 & » TEES
NIRIBEEND & 2HAEDE THEEN3Y, 22
T7 =V IRk E7—) BRI 2 HEEH L
BRI B 2 HRGM R0 ELERAL TRz 0 b
DzFEET2HETH S, T TS KBWTEF
HOEARTFIEZR L1208, BOBROLEDLDILT
WCESDHEAR SO T 5,

BHlGRE ¢(x) LB, 2BV Y IVADEETDH
5. BEIRIZEGR f(x) EIERB Wx) DIl s hE
LTRZINZbDET S, Thbb,

glx)=1(x)* h(x) (1)
ITHR Pl Hh I AERT, BEIGDS 4 X nlx) i
o TELEN B EER,
g(x)=r(x)* h(x)+n(x) (2)

LEEsns, K@ T, glx), fx), h(x) ZFEED
EBEOUMETH L T 5., %1z, f(x) hx) BrBE
SIC2 DU DB I AT AICE>TEESND I LI
ZVRLDERET 5.

47 (47)



AFHEEFLUTO3IDORAT v 7 ko> THRE S,

AT 71 VBREBO 7 —) 2R Gu) EB L.
w BZERAEKTH 5. ZORIE|G(u)| LB o(x)
WS 2 R— b ERIREHFE LT, IR
T T EEMMEEEEEHCTRD S, A4 ABEEET
BHIGSN (1) TRENZBECEFEINGHBII40D
2, 203022 3BHKRe(x) & F O RIE B
g(—x)Tho, MO200@%E gt (x) BL UL g (—x)
LT, Bond@EN gt (x) £ g'(—x) DI TH
Lz T 5 2 LIEARTEETH 20, BHGROT7—Y
IR E B oNRO 7 — ) TAFEE BEERBZ Z LT L
>, BoNLBRING 2DOCBT20ELRHET
5 EDHERETH B,

A5y 72 L E&Ax) DT — ) =&k Fu), %
DA %E ¢(u), E72 (x) 07— &M% H(u), #
DNt %E ¢(u) B, AT v 71 DR g (x) £721%
g (—x) 07— ) B EBERG g(x) D7 — ) TEH
EDOBOMHIE 2¢(u) TH D5 2¢(u) THEHDOWT
W Ths, ZOMAEZBCTRBEES®TS. 20k
E, T TRbr>TWBERG /() DY R— b %251
[T 7e Y R— b 2IRFHECH W2, ZORR, F i
fx) ©7 =Y TR |F ()| 25515,

A7v 73 Bene7—) LREIF(w0) £ R
f(2) DY K=+ e Z2HOTHHEBEE2ETTL L
EVFRGERET L ENTE D,

BAT v BT BEANOPEROHED 1z O 1z# 2 7%

(a)

FHHRE B ED 5. BHEGIC /A XBEFEEL ZLEHEI
EFHHBASE ¥ o iR T 5,

3. JAXDEE

BHIGRY /) A AL 5> TRLEN TV A HEZ{TBT A
FHEOBNZEERY S 2 v —Ya v EAVTHRET
5, JARELTESEY o DIEREEEMZ, AfEL
BB2HEEZOMER LD, A ADEEE
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Fig.1. (a) Original image f(x) and (b) original
image A(x).

Fig. 2. Convolution image f(x)* h(x).

(b)

Fig. 3. Deconvolved images for the case of Nx=0.01%. (a) and (b) are corresponding to f(x) and 2(x)

respectively.
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(b)
Fig. 4. Deconvolved images for the case of N¢=0.1%. (a) and (b) are corresponding to f(x) and k(x)
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Fig.5. Error vs. the iteration number at step 1 for
the case of Ne=0.1%.
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Fig. 6. Deconvolved images as a theoretical limit of proposed method for the case of Ne=0.1%. (a) and

(b) are corresponding to f(x) and &(x) respectively.
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