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Fast Calculation Algorithm for Line Integral on CT Reconstruction

Kwon Su Chon' + Joon-Min Gil™

ABSTRACT

Iterative reconstruction of CT takes a long time because projection and back-projection are alternatively repeated until taking a good
image. To reduce the reconstruction time, we need a fast algorithm for calculating the projection which is a time-consuming step. In
this paper, we proposed a new algorithm to calculate the line integral and the algorithm is approximately 10% faster than the well-known
Siddon method (Jacobs version) and has a good image quality. Although the algorithm has been investigated for the case of parallel beams,

it can be extended to the case of fan and cone beam geometries in the future.
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Fig. 1. Overlap of CT Array and Linear Grids
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Algorithm 1. Fast algorithm for calculating line integrals

Input: el.], Prxw P2vw Piy P2y d, Omin X5 V5 X1, YL
Signy, SigNy, @ux, @uy lu Ju

Output: /ine_sum

Initalize e=0min, 1=Xr, Jj=yr, sum=0, line_sum=0
av=axrtsigny), @,=afyrtsign,)

pid > |pay -
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if |poc - piyl then
while n (= x; do
if #, ( @, then
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end if
sum «— sum + (#x - @) * /0(1',/)
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end while
else
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end while
end if

line_sum < sum * d
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Table 1. Average Time for Calculating Line Integrals on
512 x 512 CT Array for Various Conditions

. Prop?sed Speed up

Rays | Views | Jacobs (ms) Alogrithm )
(ms)

360 | 160.4%5.57 | 146.6+4.01 9.4
512 720 317.9£5.01 291.8+4.60 8.9

1440 | 637.9%£536 | 582.9%6.49 9.4

360 318.7+4.88 288.7+3.55 10.4
1024 | 720* 634.8+3.94 575.5+4.61 10.3

1440 | 1283.0£7.66 | 1158.2+9.15 10.7
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Fig. 2. Shepp-Logan Head Phantom and an Image after
20 lterations within the Iterative Reconstruction
Applied to the Proposed Algorithm
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