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A Fast Traversal and Intersection Algorithm of Ray Beam-pixels
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Abstract To solve the problem of slow reconstruction speed of algebraic reconstruction technique, this paper presents a
fast traversal and intersection algorithm of ray beam-pixels. The algorithm determines the pixel index traversed by ray beam
and calculates area overlapped by the ray beam through a distance parameter. The distance parameter can be calculated
with an incremental method, thus the operation is of high efficiency. Applying this algorithm to calculate the weight
coefficients on real-time during the process of reconstruction, not only large amount of memory is saved, but also the speed

of image reconstruction is improved greatly. The experimental result shows that the algorithm is very effective and the

reconstruction speed is improved about 17 times compared with the conventional method.
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Fig. 1 Reconstruction model of ART algorithm
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Fig. 2 Sketch map of reconstruction region

w2 Frs, 1 by Fon BN R4 2 8]
PEES, HA b, =b, b, =8 /1+k;H h, £7% I F
NHRLHE - R KM R, WAk, h, =h, +
kS=5( /1+K +k), %HLITF A,

w1 SIRANBERELS KR
A S

ERR HRIEE. BEHERAN—MEEAS
R — S LR AI AT, ILIHZ 1% 20 52 S W3 R
A, AT HESE S RAE — 9 ) e K G R B &
DR S(1 +2k) W AR 8(1 +2k) >h,, FERARFF, A
T AR AN AT o

w2 SHRAFE VP EDESR2 MR, K
ZESE4AMRE,

ERR BT h, >8 H h, <38 W7, BDY ) 5 25
hy RF—MGENEE , BRHWMEE L, /NF 34
BRENEE, HIRE S22 0ESE 2 MRE,
REFEEAIMEE,

A A 1 AT, S R 55 3R A D7 FN R A8 ) B
AT DA L 2 Fih B4k 1 R L, S8R 0 T Fl
3.2 HEE&5%ZHNERMAKRE

mE 3 prs MR ELFEEEMNMER K, 24 R
LEFATE N P, EXHESE dNELEE P
Yl g, 3 ey d, Fian, B, A HEE X
BhAE AR — MR R 6, W B S B0 N d, A2 1L 3
dy, HA d, =d, + k&, P LUHEH T —DMEE W
PR B S8, N T EAAR TS el AR B B S 80k E AT
HEL 5% F 08 k2.

HE3 AT ES, kF 4, BEFIHRE K

i A 25— F B o 515 2R A P D7 R A8 Lk 1963
K=n o K—n+1
B C £
E
A
7 K d, K+1
d, 2
p 0

K3 H&FEEBRE KT

Fig. 3 Situations of a line passing through pixel K
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Fig. 4 Situations of pixel traversed by ray
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