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Fourier Transform of B-spline Surface and Application for Projection Theorems

MUNETOSHI NUMADA, T TAKASHI NOMURA, " KAZUHIDE KaMIYA, "HIROYASU KosHIMIzU

and HATSUZO TASHIRO T

Control points of a B-Spline surface coinciding with the measuring points must be calculated mathematically
by solving a set of simultaneous linear equations. We proposed a new and alternative method for calculating
this by means of a simple application of Discrete Fourier Transform (DFT) to the measuring points. In this
method, we introduced a specialized coefficient function for modifying the DFT of the measuring points, and
showed a procedure to calculate the control points by applying inverse DFT to the modified DFT of the
measuring points.

We also show that this method can be utilized as an efficient methodology to reconstruct a CT image from
the projected images based on Projection Theorem. In this paper we present some simulation experiments to
demonstrate this method could provide better CT image than the Convolution Method especially in the
sharpness of the edge.
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k=—0

LA cXKADEMRAL T,

p=3 { [a@yr, (t-9)5(s - kT)ds}

k=—x

=[Tqer - s){ f S(s— kT)}ds
k=—

CIC, (AR U @K Ch T

f 5(s—kT)

=—0

2

3 TN + & _2ms 2ms
YT R P ) St

|1 e _jrms 2 e (] .
B H;{?I’T'Z S(s)e T ds}e‘/ ro= ;{ Tv[T/2 ds}el T
_ % o elz;;,.,-
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Lo T,

20) =% > { [“a@e T -9 ds}

IhE 7V EWmTDEE, BARZIHOT7— LM
OHENG,

ms

o [ sms |
FT{p(0)} = ff:%Z{ [0 - ds} ey,
| e | o 2ms
:% Z l:_l.w {Jiw q(s)e/ T (t—s) ds} eﬂmud[:*

=) {FT{q(t)e’T}FT{r,,; (t)}}

:%{fFT{q(r)e’T}}FT{r,;(t)}

LS 0=\ R w)=11 S o+ R
—T{";DQ(M T)}Rm(u) T{";DQ(quT)}Rm(u) (A3)

EC, {(INOM%kO 7 — Y 55T,
¢, =q(-nT)

roT, { JHNOBEEO7—Y) =#EiTu=kKN & LT,

+o0

f O+ %) = > {e, e} (A%)

n=-» n=-w

- $lacamer)

n=-x

- ﬁ{q(nT)e”W"}

ST, gD T — ) 2 WA, QT D&,
0 () =%Z {qmye ) (AS)
H(A3),(A4) L
FT{p(1)} = H S {gnr)e 2o }}R,; @)

n=-x

= { i {q(n)e”z’"”‘ }}R;ﬂ (u)

n=—x

ZIZT, BE,0=su<l TRbH, 0=n<N IZRL T,

P(u) = FT{p(1)} = {ﬁ{q(n)e*“’" }}R;,w) (A6)
(A6 IZH(AS)EILA LT,

P(u)= NQ' ()R, () (A7)

(GEI )
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