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Fig.1 Shows the correlation coefficient between the original image and these reconstruction images acquired

by multiplication algebraic reconstruction technique in different iterative length and iterative times
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Tab. 1 The best iterative times for multiplication algebraic reconstruction technique in different iterative length and the

correlation coefficient between the original image and the reconstruction image acquired in the preceding condition

A | 0.001 | 0.005 0.01 0.03 0.06 0.08 0.1 0.13 0.18 0.23

B >10 6 4 2 3 3 3 4 6 6

¢ [>>0.9735 0.9742 | 0.9742 | 0.9721 | 0.9641 | 0.9611 | 0.9582 | 0.9549 | 0.9487 | 0. 9441
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Fig. 2 a Shows the original image, b shows the reconstruction image acquired by multiplication algebraic recon-
struction technique when A=0. 23 and k=4, ¢ shows the reconstruction image acquired by multiplication algebraic
reconstruction technique when A=0. 23 and k=6, d shows the reconstruction image acquired by multiplication alge-

braic reconstruction technique when A=0. 23 and k=38
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Tab. 2 The best iterative times for multiplication algebraic reconstruction technique in different initial solution and the

correlation coefficient between the original image and the reconstruction image acquired in the preceding condition

X1 0.001 0. 005 0.008 0.01 0.02 0.05 0.1 1

k' 4 3 3 3 3 3 3 4

¢ [0.97636|0.97707 | 0.97715|0.97717 | 0.97712 | 0.97684 | 0.97647 | 0.97420




384 S, (2006 4E) 55 21 4

T
0S7E - —o— "= 1
4 Im_
I —i— A 008
] —F— = =002
0876 4 —a— =M= p01
1 m_
Dars | —a— = =0.008
| —h— =™=0.005
LT —a— == p.001
073 -
072 4
0t 4
070 -
ns6s
1 s
nsss —
o 2 ‘ g g 10

B3 el ik AR AEAS TR W) 46 A 3 AR UCECT RS 5 D R PRI B0 6 A e A B 25 A 06 R 8K
Fig. 3 Shows the standard covariance coefficients between the original image and the reconstruction image

acquired by multiplication algebraic reconstruction technique in different initial solution and iterative times
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Tab.3 The better initial solution and the best iterative times for multiplication algebraic reconstruction technique in dif-
ferent iterative length and the correlation coefficient between the original image and the reconstruction image acquired in

the preceding condition

A 0.01 0.02 0.03 0.04 0. 06 0.08 0.1

X' 0.01 0.01 0.008 0.008 0. 008 0.008 0.008
k' 3 2 2 2 2 3 3
¢ [0.97717 1 0.97758 | 0.97808 | 0.97716 | 0.97122 | 0. 96643 | 0. 96261
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Tab.4 The sum of real solution and the sum of initial solution

X 0.001 0. 005 0.008 0.01 0.02 0.05 0.1 1

sumr | 251.33 | 251.33 | 251.33 | 251.33 | 251.33 | 251.33 | 251.33 | 251.33

sumo 57.6 288 460. 8 576 1152 2880 5760 57600
0 —0.77 0.15 0. 83 1.29 3.58 10. 46 21.92 | 228.18
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The Research on Multiplication Algebraic
Arithmetic of SR-CT Technique

WANG Min, HU Xiao-Fang
(CAS Key Laboratory of Mechanical Behavior and Design of Materials, University of Science and Technology of
China, Hefei 230026, China)

Abstract: In the technique of synchrotron radiation computed tomography (SR-CT), the arithmetic is
an important part. And the multiplication algebraic arithmetic is an effective arithmetic of SR-CT
technique. In order to understand the relation between reconstruction images and the multiplication
algebraic arithmetic, the arithmetic is studied in this paper. The important parameters in the
arithmetic such as size of iterative step, iterative times and initial solution are analyzed and optimized
in detail. As a result, the relations of reconstruction images quality and computational time affected
by the three parameters above are acquired. The impact models among these parameters are also
obtained. The method to get the better initial solution is given. And the ranges of selecting the
iterative step and iterative times are gained.

Key words: synchrotron radiation computed tomography;iterative length;iterative times;correlation



