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Separated Reconstruction of Images from Ultrasonic
Holograms with Tridimensional Object by Digital
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Abstract

Because of much attractiveness, digital reconstruction of image from ultrasonic holo-
gram by computer has been widely studied in recent years.

But the method of digital reconstruction of image is displayed in the plain only, so
study is done mainly of the hologram obtained from bidimensional objects.

Many applications of the ultrasonic hclography such as the mnon-distructive testing
and the ultrasonic diagnosis are mostly of the tridimensional object. In the ordinary
digital reconstruction of the image from the hologram obtained from tridimensional
object, a question of hidden-image problem arises, and the separated reconstruction of
the image for the considered part of the object is required.

In this paper, multi-diffraction by tridimensional object is assumed to have linearity,
ie. superposition property by each diffraction of bidimensional objects.

And a new algorithm is proposed here, namely reconstructed image for considered one
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of bidimensional objects in tridimensional object obtained by means of operation from
the two holograms tilted in unequal angles. Such tilted holograms are obtained from
the tilted linear array receivers by scanning method. That images can be reconstructed
by the operation from two holograms means that the new algorithm is verified.

And anthor new method of the transformation of hologram, that is, transformation
of a hologram to arbitrarily tilted hologram, has been proved valid.

The reconstructed images obtained with the method of transformation and the method
of operation, are the images reconstructed from one hologram by the tridimensional

object and more distinctly separated that any images mentioned above.
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Table Measurement conditions of hologram data
S;~5S; illustrate names of hologram data, \, wave length

and A & B, angles of tilted array receivers (Fig.1)
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Ph. 5 Image of O, (letters of

/Ph. 6 Image of 0, (three bars)
USH) in tridimensional

in tridimensional object re-
object reconstructed with constructed with ordinary

ordinary method not tilt- method not tilted holograms
ed holograms of S; of S

Ph. 7 Image of O, in tridi. obj-
ect reconstructed with the
ordinary method considered
with tilted holograms of S,
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Ph. 8 Image of O, in tridi. object
reconstructed with the ordi-
nary method considered with
tilted holograms of S,

3) F F20¥ o RA0 &St 2HBLE

h=d

FoERamd 29 & ARl 2Rl K A6ORF ADRY & WIEe= FAET fol FRO)
— 39—




AU Fronle HAW pBiel &S Skt ASEEEE

gk (10)el e}, o] 210 Fell A S8 Sell BT F Z2aele] KT A2 &4 0,3 Oufpihe]
ol vh, ol % 0 okl KTR(G)~(8)e] & PiAfgel Hebel BIE goid fie] flor &3]3 Ed{bal

4

FE el o)A S0 Seell Al T Rl ettt kel hoviE —BEH] g 2

] o
71 ol

ek, I o8 5 FRaS 20 FELR HASd ¥ #fe] =Aoke st o

(M
i

=2

Ph. 9 Image of 0O, in tridi. ob-
ject reconstructed by oper-
ation with Eq. (16) from
S, and S3

Ph.11 Image of O, in tridi. obj-
ect reconstructed by oper-
ation with Eq. (16) from S,
and S; which are transfor-
med with Eq. (18) from S,

Ph. 10 Image of O, in tridi. ob-
ject reconstructed by oper-
ation with Eq. (17) from S,
and S,

Ph.12 Image of O, in tridi. obj-
ect reconstructed by oper-
ation with Eq. (17) from S,
and S; which are transform-
ed with Eq. (18) from S,
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