=Abstract=

Limited View Diffraction Tomography by Inversion of Scattered Data

Jong-Ho Choi, Jong-Soo Choi

In this paper a new “limited view frequency correlation algorithm” for diffr-

action tomography is proposed.

In this algorithm the problem of limited view sampling is solved by spectrum

of spatial frequencies of refractive index.

This algorithm is very important in a view of reduction of scanning time and
improvement of considerably higher image quality object reconstruction.
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2. Limited view Frequency Correlation
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(2) Frequency Correlation Function

Azt AxA s AA A A5 d A EHE
Lz, ¥, 28 random@FEH v} o] &
o},
N(z, y, 2) =No+uNi(z, ¥, z) )]
ok, Nox B Fgols] uNg E53F 15 7HA T
il °§°]‘>P.

A (Dol = A = A vk b2

FE& 7 O =Mz, y, 2) Mi(z+§, =+
z+0)) @
4 (@ FAE LAHSA Wk F-2 A
2kl Jrerolw w14l e irregularityell =gk f8%
HRg AT Fz Yt ol Arl AR Fe A
A 2] irregularitye] A== Seizbx P o] T
Z Gaussian form, exponential form, Kaman form
T2 3 g gl
N(z, 9, )% AAste FEYEY Yook A7l A=
30 el A2 o &EAoes], Gaussian formg v}
oAbl A% me AAAY A4 TR &
Abetr 2 f EEellAdr AslAa g
formol] A == 221819 A-E wad ot
fE& 9 D =Fexp{—s*/rd’} ()]
o, $*=8 4+ Pelw rox
sizeo] o},
Aspdgel AAHE TAEY FAFobE 224
Al ghee] Felel wgory oV,
F(v, v:):(Zﬂ)_QJ‘J’f(& )]
exp{—i(vi§ +v2n)}dEdy am
Irregularity scalesize ro TAE9] T3 als A~
3 Z 2y PulZ ARslE 2424 TS
o)

Zigel s A4 e,

ni‘,

7} Gaussian
irregularity scale

L =17

k1))

J(= ::élPszk(Z) azx+by+c

z=x+iy ¢8))
vk, Pre 2Felckold, fi(zx)E &35 viewd] 4
o] %o 3] 24 base functione 24 e o},
4] (11)-& surface-fitting techniqueof] 4] E4 A&
B A 4els, 2-Duo]ele] o=
am?¥o]] 23] A ol®l placement technique-g Ap&-3tct,

Yoram Bar-

2k 7k9) viewel 4 9] irregularity scale sizel= )2

FAell o4 T3 2-DsllojeL-E projectionghel] 2=



~3%3% 9
¢ 4 gk
(9 3 DI Ty

28 29} o] FwEstE A Al A4 ZL Foll Ak
1 o] ¢ y

2ol 95 ool 4 S 3 o] 8 A FE s AL yo I

F24 Vebuds s AAE AN ERE A4 g

gmg & g gl oy AbskebE A gl ZEE

71 Sl A= 7%7191 »}mﬂ* *&-‘é%%ﬁok Fuz 4F
1

P ARl viewel] A 8] Abub w] o] ele)

Akl o 54 wbEF G-

odg5gs e a oh. webd Abddlolele AT
viewell A & o] nlA] o},

S AAE ANt vl de]n WeE 3
AAR a4 2% 29 2-D Fefd Hwl Al A 9

4A 5 AEYO
A G viewd| A S srskelol skl A EY A
3

AR 458 F S o8

M
A
Plane
Wave ;
‘ a Receiver
l A Locus for
(I(n)(xo 7&7)
1]
RN
—> X
Xy
Fig. 2. Measurement of scattered data
Y1\ dol AA+E TRl A A TaNE T
5 b F U-V A ag 2749 F4AE &35
delebvt =& FAE9] T3 Fob 29 EH W&
Hi dlelEg Fd 28 2 F Jdod, A&y
> CT. ¢z &§& A &3t 3-D &l Fokd F713
- 2 o s 98+ U
ko

5

v}...

XX X < Data from
Transmission Scan
+ Data from
Reflection Scan

Fig. 3. The measured profile is fourier transfor-
med and after multiplying by a phase
factor is placed along a circle in the 2-D
Fourier plane

Aty dme]ee $548 AEe7] 99 simula-
tionol] AR-g-3 dlelel thg3k b, S Aald FAR
o] 2-De.2 Fxse] gl ALE AYE Aga
E3ke] Fubg= 2,5MHZ, s F@ A2 F4 &4 4
A7) 74A) &) 7]31—- 10cm® stgeb. =3 S48 o
23 gk AL Fo AEHHok sl view

& Algshe Al phantomoﬂ o1 HETA AR
+ QestE HAdsed doenz AL 5 sk
ghell ZAE Fol AETch A4S el Ao A e
o BAdTE 64X64R St A EFE A viewd] i
64/ & stgel. 29 42 flow Chartel] wg} simula-



TG E5E, H 15, 19845 —

1236567 890123k:;n7S9uLZJ056789012345n7!90V 23&55

.
H
1
Start ;
1
i i
i
i
Measurement of Acoustical length ‘
121
131 1332332373222 323222234
1 1 ol 141 2223233322343 22245 2
under the llmlted aﬂéle 131 3232222 EEE13122333233
l 161 (2333223232228 3232233 ]
171 233322213122 312233 23
e ‘181 eraRRERERERLLLELIRSE
131 2233323122133 23 23231
¥ f - 1 20! 1333312213 3332311332234
»F.T. of auto-correlation 211 reriaettBOARBARREIALY
221
function gi:
231 [T1122133324
\L 26! 2322333532328 323221
27t LEEREELIIEREILEAIRLELY
281 3232121332332 23232¢1
Multiplying Phase constant. 291 REEEERLRSIIRFIILEREY
i 30! 2233223232338 23223282
31t 3232233132221 2122833
321 E123332353 232383222241
N 33¢ Freeetae Yo PLERYERYRY
el
Fill in " of 351
381
371
2 - D Complex plane. ;;}
J a0!
a1l
L a2l
. a3l
Reconstruction ‘;§
N
, asl
. . Fig. 5-a. Phantom
Satisfaction?
\ 1236567850123456789012365673901234567890123456

yes

E N D

Fig. 4. Flow chart for computer simulation

1 ,
f 131 Lallillinngl tllllllll :
T EE A4 % =M 1Y 5-as 2 TSR

o EAE0] 1.02¢1 F ALY olel]l FALo] 1,069 A I
=

RER

R332 2SI222222323552
A o] el &gt Y e i

L )

=

1S3 22233322212 55311
t3S2221 2211111222221
itrrirecececrenertiel
ittrteee
itrrreen

J

apeeeeiey

AN Y I LI LI LI IITITIITN
8 ItrrEEARRRRNETRRILLE
29 IteeEieentetIeLAR]
i ItrterrtrearrareeRRLII. .. ... ..
31 IRREREYRECAAYRERINLY
32 ItrttrrtErREYERLLYS

331 --.IAXXAAA1k0111 PR

Fig. 5-b. The simulated image by 40 views



—3 &3 o AR viewel 49 4kt vl ol et o akell o &

1236367890123456769012345678301236967332123458

P T O T S T T

. IFSI23323223222 221213 UM .
. o REREERURRA2ELELRRRSL. . . -
(RSS2 2 2223325233555 5 33 AN .
. (R332 24335252232 222 2 O
R 223223320 2435222222 N
P S 2222 X5 22222222 21 O
. IRES 2322332231223 323 27 UN .
R EITII L1222 22Y 0N .

BE2332332 1112323232

2al LootyrrerseBERDDYIRELYILE.

FE T RN . oopresirredORRBRNYELRYE.. . ...

261 L ERERRRRRENRRRELALYNNYL. . Fi Th (il

271 L ontrresEreRRtErIRtNEL... . .. iz. 5-e. : s
281 LoERTETSRERRRLEIERERLLSE. . | £ 5-e e profile of acoustical length in
291 L L.pEREaRRRETEERRLITRIERY.. .. i bl
301 . LlErhesErsEEReELARLEREY. . . . reconstructed image by quantization.
At . . 2222322222223 2222 NN . . .
21 . S RREBERRREEEEREIRRENL. a) phantom b) 40 view c) 20 view
33 EEEEEE PRI RRIBRREIRLIEEEELIL. L. .. d .

sai TR ) 8 view

I8l e e

T D .

2 2 (2@t 2)

£ Y P

391 e e

S o 2% 6-ast o] ETAEo] 1.02¢1 Ehake] EA &
a1l . e . . PR PN

:ii [ e e e e e o] 1.069 E}$1-¢ phantomo 2 s ek,

Aal, . . . e e . . . B .

LY}

A8l L.

Fig. 5-c. The simulated image by 20 views
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