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For estimating the Fourier phase of an object from its bispectrum phase with help from
the linear least-squares technique, it is necessary to unwrap the measured bispectrum phase so
that the signal parts of the unwrapped bispectrum phases are linked to the Fourier phases by
a linear system of equations. In this paper, we develop the new algorithm which performs
the unwrapping procedure in an iterative manner. By computer simulations, it is verified that
the proposed algorithm contributes to large improvements in the Fourier phase estimation and,

as a result, in the reconstruction of the object, as well.
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Fig. 1 The flowchart of the proposed
algorithm.

By iz fofmd RERETBHINY P ATH
2.

(V) g 23 gom 22 Lo, & 3 EE U
sk o b UdBRTE SN Rk UEICGEL
THHUTT VT Y RADEFTEELEL, 25 TR
Fhidxs»7 (1) LdE 5.

Fig. 1 cco7rT ) X700 —F +—MCLT

RY
4. FHEEII V-V avICKBBRE

FSTRELL T VT ) X AOBEREHERKY L =
Vs vicks THD S, Fig. 2 ORI HEES
& MOV v S ERIT 128(N=64) TH B,
4Ry P VRARICEENBHEIE, A XELT, FhE
P3E B TIEERED o OERIFE VS FIHIGHE
F0 sl IRiES e 0 ($D=0, for any i) 7%
FEAWDCEMTE S, T O TRMESHEE LR
ETEBRGHEL T B0, FBRECE>TRDBH

80 -

Intensity

60 -
40 -

0 ] ! L ] L 1
20 40 60 80 100 120

Sample Number

Fig. 2 Original object.

N 22825 (199342 )

2.5

Proposed algoriths

¥arron's algorithe.

T (radd

Fig. 3 Relations of o4 versus oa.

7ehiiEE AV S, MEQHET 7 —0O rms B2,

~N .
.§1|<¢is—¢i/\l’[2
oy= % (11)

Cd->TEET S 7KL, ¢ BB S MEY
NEEUBBEEZRDBENCEOTH Y, ¢ 38K
DEDOMETHB. T { dr IFEMEEEKT. Fig. 3
Cviab—vaviRk-TELNK 08 & 0. EDOF
BRO—FIZBY 5. ERITABHERE LicFkE BT
HEEHEE LICBAORETHY, HiEiE Marron 50
HEic K 2R TH 5. W 8) LREMIC, BICERIC
TSy BV S ETHCEDOTE ZENERMHEES
REL, chizBEHE sk Fig. 3 IKIEBHEIC
BUOLMAEHEL S —dRLTWVWA. CORIRELK
T ) Xah Marron 5D TFTT Y XAITHRTE
BICENTHWBE T EEZRLTWVWS. Marron 5D 7

) XRLTlid 0.=0.46rad FTLHOBEEHEELZEHTE
s, |BEL TV ) Xaic ki, 0.=0.87rad
eI CHBEHELERTE 3.

Fig. 4 ® (a)~(c) CEDRELHEEMH L EF -
THEONIBED o.=1.2rad DHEOHFERT. i
L, Fig. 4 ®(a)lx Marron 507 VT Y Xaic k3
HEMHEEZE>TEON/BETHY, (b)RRELLT
W) R AT BHEMES, (o) IEEHTICX 31
ERAEEE->TEONIBTHS. COE4E, Marron
5D TNT Y XaEBENTEE SN FL S 3D L
Bled 2 ERBEAERAETHS. L LIRBLHRE
Lic7ova ) XazRAvild, SIEREHELEET S
CENTE, BIIHEROEHE LR LTV A,

DNLNDFEPDIRY TRBE LT T ) o
TRTOHAICBER L. PERICHEREHIIT 0.50.9
rad TRIHIEHIEEETHY, 0.>0.9rad T 20
B2 IcBINIE -7 BELAT VT Y X AT,



MHEEDDDT VS 9y vy 7o) Xa (GBI - B - 2290)

140 | (@

Intensitly

20 10 60 80 100 120

Sample Number

0+ )

80

Intensity
Bo e o
B 5 2

=}

20 40 60 80 100 120
Sample Number

O ©

Intensity

0 L 1 L Ll ] L
20 40 60 80 100 120

Sample Number

Fig. 4 Reconstructed images for the case where
0.=1.2rad. (a) The phase estimated by Mar-
ron’s algorithm is used. (b) The phase esti-
mated by the proposed algorithm isused. (c)
The phase obtained in the ideal estimation is
used.
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