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Table 1 Scanning parameters

parameter value
x-ray source voltage/kV 80
X-ray source current/wA 100
rotation degree of specimen/(°) 360
x-ray source to detector distance/mm 445.1
x-ray source to center of rotation distance 48.4
detector effective length/mm 130.0
detector unit size/mm 0.127
number of detectors 1024

reconstruct image size/pixel 800%800

Bl1 CTHEIY PBX i DRI
Fig. 1 Digital radiography(DR) image of PBX Specimen reconstruct-
ed by CT scanning

B2 B A CT 434 o a4 2] 0 S 0 P {4

Fig.2 Specimenimage priorto itsfailure reconstructed by CT scanning
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Table 2 Time required for the reconstruction of each algo-

rithm to meet the requirements

projection reconstruc-  total
) number of L o )
algorithms . acquisition time  tion time time
projections
/s /s /s
FBP 720 648 2.72 650.72
SART 360 324 841.53 1165.53
PICCS 240 216 110.39 326.39
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PICCS 5.k 78 m=3 i 7] LA & o 0 a8 oF 4l /) 24 2, (1
m=4 i}, PICCS 537 5 4 5 v 7 Sk i 48 24 SO A
LT L, JE LR I T PICCS 83 #3435 i 4% 5%
A DA A R R YRR

T E i WA 1/3 B BB PICCS 1 SART 4 &
HEZE 5 720 N4 FBP B R A ST A E TR
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FBP reference image SART PICCS

m=2

3 SRR FBP IR B 4% R A R Bk A 4 SRR L

Fig.3 Comparisons of reconstructed results between complete projection FBP and sparse projections algorithms

FBP reference image SART PICCS

m=

4 PR 3 m=3, 4 TR X, AN ) D5 i o A 2 R R B OR TR

Fig. 4 Local enlargement of reconstructed results by different methods correspondingly to the rectangular region of m=3,4 in

Figure 3
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Table 3

FBP reconstruction results as reference image

Quantitative calculation results of 720 projection

algorithms RMSE PSNR / dB
SART 7.887 30.193
PICCS 5.213 33.789

R BRI AR AR AR S R T
— B EE AR RIS KRN R R
I 1t (Signal to Noise Ratio,SNR) """ | &k an=(8)
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LN 4 TR, SART Bk 240 A 2 A 19 45
B2 WP W K, T PICCS JH 240 95 T d 45 7
T PICCS 53k 51 A & o1 o 56 590 [RIR ) 24 SR i) 1 e
WP S 450N T A R R AT

GROI ( 8 )
SROI

SNR =

R4 SNRIFAGR (KRB X A)
Table 4 SNR calculation results (region of interest A by dif-

ferent algorithms)

algorithms mean variance SNR
FBP 122.86 48.12 2.55
SART 118.57 153.17 0.77
PICCS 118.56 42.14 2.81
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PICCS Image Reconstruction Algorithm for Sparse CT Projection of Polymer Bonded Explosive

ZHANG Jian-wei'*’, ZHANG Cai-xin', CHEN Hua', ZHANG Tao'**, LIU Chen’, LIU Feng-lin*"*

(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China; 2. Key Lab of Optoelectronic Technology and
Systems, Ministry of Education, Chongqing University, Chongqing 400044, China; 3. Engineering Research Center of Industrial Computed Tomography
Nondestructive Testing , Ministry of Education, Chongqing University, Chongqing 400044, China: 4. School of Computer Science and Technology, Harbin
Institute of Technology , Haerbin 150001, China)

Abstract: In order to solve the problems of low efficiency of traditional filtered back projection reconstruction algorithm (FBP)
and the noise, serious artifacts and blurred details of reconstructed image from incomplete projection when using CT to detect
polymer-bonded explosives, sparse projection CT scanning method was chosen to improve detection efficiency. A prior image
constrained compression sensing reconstruction algorithm was applied to suppress noise, reduce artifacts. A quasi-static uniaxial
compression TATB-based PBX damage specimens was utilized to verify the CT scanning method and reconstruction algorithm.
The FBP reconstruction results of the complete projection set, simultaneous algebra reconstruction technique (SART) and PICCS
of sparse projection set were compared. The experimental results show that the reconstruction results of PICCS with 3 times
sparse projection set are similar to that from the FBP reconstruction with the complete projection set, which can improve the de-
tection efficiency by 2 times under the premise of satisfying the observation and judgment of the detected object defects and inter-
nal structure. Moreover, the reconstructed image of PICCS has fewer artifacts, smoother image and clearer details than SART re-
constructed images.

Key words: polymer bonded explosive(PBX) ; CT reconstruction;filtered back projection algorithm (FBP) ;incomplete projection;
PICCS aelgorithm
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