N L L
366 4l ot - - il Vol. 36, No. 4
2016 4F 4 H ACTA OPTICA SINICA April, 2016

Je TR AL X G2l B R 10 3a gl H b = 45 I

R

"o [ ) 2 e FL 2 I 9 T AT R R G S R 4, dE T 100190
e [ B 2 g K2, BT 100049

FEE PR T —Ah T X TR IR R IR BGZ B B A = 4Bl 0 O ik 0 R A B R AL B R LT S ik
A1 BRI 7 A DG TG A = 2k o, S B B bR SRR B . 5 20 A BRI AR L 1 A B LI RS A
M3 FLIGAIE TR DA S R E M L 2R X e I et R 05 2 A A R L 0 R 22 S R R A B A H AR
RebA %,

KRR DN B A = AR I AL PR A X TR

mESES TP391 MERARIRED A

doi: 10.3788/A0S201636. 0412008

Three-Dimensional Trajectory Measurement of Moving Target Based
on Digital Radiography Images

Hu Ting"® Lei Hong'
'Department of Space Microwave Remote Sensing System, Institute of Electronics, Chinese Academy of Sciences,
Beijing 100190, China
*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract A method to obtain three—dimensional (3D) trajectory of moving target through single X-ray source
imaging is presented. 3D trajectories of moving objects are obtained through target detection, stereo matching and
3D reconstruction based on the digital radiography image array collected. Compared with common approach of
multi-view imaging, this method has advantages of simple device and equivalent accuracy. Simulation shows the
validity and stability of the proposed method. The error analysis of 3D trajectory measuring result is also given. It
turns out that the measuring error is related to the detector resolution and target size.
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Fig.1 Schematic diagram of rotational single-view X-ray imaging system
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Fig.3 Schematic diagram of double X~ray sources imaging
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Fig.4 (a) Projective shape as a function of particle location; (b) theoretical analysis of the error of the proposed 3D reconstruction method
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Fig.6 (a) 3D trajectories of tracer particles; (b) maximum measuring errors of different particles with different resolutions
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Table 1 Relationship between maximum measuring errors and trajectory lengths

Tagged particles 1 2 3 4 5 6 7
Trajectory length /mm 2.75 1.87 114.94 67.97 35.68 51.77 97.9
Maximum measuring error /mm 2.94 2.85 1.47 1.45 1.66 2.41 1.41
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