CHAPTER FOUR

COMPUTATIONAL PROCEDURES FOR IMAGE RECONSTRUCTION

4.1 COMPUTER IMPLEMENTATION

The reconstruction procedure that is most

commenly used on CT s based on the filtered-

_’/prithm has been shown

to be extrems Me =mme—cnable to fast

backprojection al

=& for the case of
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fllter impulse response h [t} is the inverse Fourier

transforﬂeutﬂ ’?wm W‘ He’] ﬂsﬁency domain

over the @§kndwidth of the system,
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Here W is the frequency beyond which the spectral
énergy in any projection can be assumed to be zerc.
These equations suggest the following steps for a

digital implementation of the algorithm.



Step A Filtering
Each projection is sampled with a sampling
interval of a cm. In order that the sampled projections

do not suffer from aliasing distortion, this implies

that W = 1/2a. Substd

dting this value of W in

equation (4.3), the pnse will be
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since the date pling interval of

a and are for digital

processing the, ly be known with

the same same sampling
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which is callé: Shepp-Lngnn illter where n takes both

negative q.cu;gm;ﬂ ﬂﬁﬁﬂxﬂ:’]ﬂ ihe sampling

points he flltereﬂ pra;e¢t10n values may be
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Step B Backproijection

The second step deals with reconstruction the image

frem the filtered projections wusing a digital

approximation teo the integral in equation (4.2).

When the number of projections M

is large and
prej
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o
uniformly distributed over 180 , eguation (4.2} may

be approximated by

M
proj
ag'({x,.y) = 'Tr :E: Q (xcos8 +ysiné ) (4.7)
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proj
This equationm calls § ltered projection @ to
6i
be backprojected.

4.2 FLOW CHART _
A computy saped in FORTRAN-IV
using the .1. The program

consists of mai, £ rFe = ) 5“_grams. Detials of

RAY SPACING DISTANCE, A l
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Ny=64
NX=64
PI = 4.0*ATAN(1. Q! |
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4.2.2 Flow Chart for subprogram LTER

FILTER(PI,A,N,C2,M,PHI)
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4.2.3 Flow Chart for subpreogram CONVOLUTION

CONV (H,U,K,M,Y)
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4.2.4 Flow Chart for subprogram DISPLAY IMAGE

DSP (NEZ, NY, LAV, IL, TH, NEG, TAR)
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DO 200 1=1,5

ARIASASRYMINNAE

s
LINE (K-1, L)=GRAY (NG, L)
LINE (K, L)=GRAY (NG, L)
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4.3 S8 RY OF THE CALCULATION PROCEDURE
4.3.1 Input Quantities
The input data required for initializing the
calculation procedure are as follow
a. XPOS,YPOS = center of object(x,y)

b. . IX.,IY 1k » matrix ”

the ray-sums

projection whic! g - | -R_he program.

aation (4.5) by

subprogram FILT
' Y Ao c

b. Read ray-&— e ile

c. Compu e 2 ; zeen filter and ray-

SUMS USing Qi Fd' v
X 15‘_7 mJe matrix using

o

equation (4.7) B

ﬂumwsmﬂmﬂﬁ TR

sc,stop mputat1an. If not, repeat step b. to step 4.

RN

a. IB = image matrix

b. Display IB by subprogram DSP, to be printed

cut on paper.
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