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Fig. 2 Cross Section rebuliding in use of four kinds of window function

(a) Ram-Lack Function; (b) lowpass-sine function; (¢) Hamming Function; (d) Hanning Function
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Fig.3 Image reconstruction in different iteration times

(a) model; (b) iteration-times=1; (c) iteration-times=23; (d) iteration-times=10
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Fig.4 The curve of the factor of ¢ varied by Fig.5 The curve of the factor of ¢ varied by

iteration times changed relaxation factor changed
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Tab.1 The best iteration times and quality evaluation in different relaxation factors

w 0.01 0. 05 0.1 0.3 0.6 0.8 1 1.2 1.6 1.8

30 10 3 3 3 3 5 5 7 10

=~

o 0.1053 | 0.1199 | 0.1222 | 0.1245 | 0.1307 | 0.1357 | 0.1394 | 0.1420 | 0.1452 | 0. 1498
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Tab. 2 The quality evaluation with different iteration times when w=0. 1

k 1 2 3 5 7 10 15 20 25 30

o 0.1411 | 0.1298 | 0.1222 | 0.1247 | 0.1283 | 0.1304 | 0.1375 | 0.1411 | 0.1455 | 0.1486
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Fig. 6 Image reconstruciton with filter back projection method and relaxation iteration method in missing data.

(a) model, (b) image rebulided by the relaxation iteration method,

(c) image rebuilded by the filter back projection method
HIE 6 T LA M 76 3550 KON S Ah At L 8 0 O, I PRI 45 2k J)%Jiﬂltﬂjfﬂﬁmfﬁ%mi%é?‘&io
H 0 ELAE RS BT LA Y 75 8052 B A 58 A o b st 326 AR B R PR T g 3 ™ s, X2 R stk A4
AREEZ B W R AR AR A FOR AL
1.2 BEHEERGER
r AN R e 2 MR I ARG O [ RIP . g BN R IC N [ GIP, BRI 7 Y 2 3248 %
HIRIP=0.1X[GI*, W& 7 fiR,

l r

i r

F 8. g Filter back-projection
of R ’ *| Relaxation iteration

T

&7 FEARTRL b R A
Fig. 7 Add Gaussian noise to the model data
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Fig. 8 The contrast between the rebuilding effects of the filter back projection
method and relaxation iteration method based on the noise data
(a) model; (b) filter back projection; (c) relaxation iteration
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Fig. 9 It shows the section rebuilded by the relaxation iteration method when the missing angle

is 50 degrees. 40 degrees, 30 degrees, 20 degrees,10 degrees, 0 degree.
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On The Reconstruction Algorithm of Projection Image
Based on the Noise and Missing Data

LU Bin', HU Xiao-fang', XU Feng', JIANG Rui', YUAN Qing-xi
(1. Chinese Academy Science Key Laboratory of Mechanical Behavior and Design of Materials, Univesity of Science and Technology of

China, Hefei 230026, China; 2. Insititude of High Energy Physics, Academia Sincia, Bejing 100039, China)

Abstract: Filter back-projection algorithm and iteration algorithm are two kinds of arithmetic in
synchrotron radiation computed-tomography technology reconstruction. Relaxation iteration algorithm
is one of the iteration methods. The filter back-projection algorthm and the relaxation iteration
algorthm are mainly studied in this paper. For understanding the influence factor of above two kinds
of algorthm, the selection of filter function in filter back-projection algorthm, the influence of key
factor in relaxation iteration algorithm, such as relaxing factor and iteration times, on the
reconstruction effect were studied, and their relation is presented in this paper. The reconstruction
effect of two methods was compared, and the relaxation iteration algorithm was already used for the
experimental data treatment.

Keywords: Synchrotron radiation Computed-tomography (SR-CT); filter back projection; relaxation

iteration; missing data; noise data



