53, 051102(2016)

RNSHBIFHRE

Laser & Optoelectronics Progress

©2016 ¢ H [H OGB4t
Bxe % B

JE PR X G degeint AR Ui ik

=4 N

Er I#k

WL KA R BR A S TR G JL A R R OC LT 5L 2 IR E S L0 =, ik # 2 5 066004
i X LW MG RGN T MAER X FERE RGN TR, 26 FME R 588 LA v H 1 5
R AR Z — RWARRYNEE N EMRE S A . 450 T 500 2 (5 BC o 7 25 A0 R B L 3 P8 K BB B8 R TR
X I 2k P15 B U RS 4R v B AR K 9, BB R Y 92 FH i
XA

h &4 KS P234.3

E e X ST Sm R BRGS0 B AR TR A R BOR T AR R RS R T A R
PC S TR X XS 2 R IEAT T 05 FLIT T o 017 B0 45 5 3% W 2 PR AR TG o 50k b 1 XA 2 TR B9 A 380 i 7 10 52 B
doi: 10.3788/L0OP53.051102

AR R GE s X BTG WA w2 BE T WAR R g R R B v
XHktRIRAS A

Optical Micro-Scanning X-Ray Real-Time Imaging Method
Gao Meijing Xu Wel

Abstract

Wu Weilong
Key Laboratory for Special Fiber and Fiber Sensor of Hebei Province, College of

Wang Jingyuan
Information Science and Engineering, Yanshan University, Qinhuangdao, Hebei 066004, China

micro-scanning system. The principles,

To improve the spatial resolution of X-ray real-time imaging systems,
technology is introduced into the existing imaging system and the optical micro-scanning X-ray real-time imaging

value.

sub-pixel precision image registration technique is one of the key technology of successful application of the optical
Key words

the optical micro-scanning
system is built. The working principle of optical micro-scanning X-ray real-time imaging systems is introduced. The

— .

processes and concrete steps of frequency-domain windowing image
[=}

registration method are introduced. Simulations with different registration algorithms for X-ray image are studied.
OCIS codes

Simulation results indicate indicate that the effectiveness of the image registration algorithm for X-ray image. The

technique improves the accuracy of the actual X-ray image registration to a sub-pixel level and has a strong practical
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Fig. 1 Block diagram of micro-scanning X ray real time imaging system
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Fig. 2 Micro-scanning and sub-pixel reconstruction process (2 X 2 mode)
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Fig. 3 Micro-scanning schematic of X-ray imaging system
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Fig. 4 Flowchart of frequency domain image registration steps
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(b) four frames X-ray images of micro displacement
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Table 1 Comparison of registration accuracy and time consuming
Images Displacement Spatial algorithm Frequency domain algorithm Proposed algorithm
Experiment 1 Ty Ty Ty Ty
Ax s Ay t Ax s Ay t Ax Ay t
C,—C, x=0.3548 x=0.4063 x=0.3608 x =0.3526
y=0.2486 y=0.2188 y=0.2500 y =0.2501
Axr=0.0515 Ax =0.0060 Axr=—0.0022
Ay=—0.0298 Ay =0.0014 Ay=0.0015
C,—Cy x=0.4172 x=0.5000 x =0.4198 x =0.4149
y=0.9547 vy=20.9688 y=0.9735 y =0.9616
Ar=0.0828 19909 Az =0.0026 0087 ae=—o00zs T
Ay=0.0141 Ay=0.0188 Ay=0.0069
C;,—C, xr=—0.2816 x=—0.1875 x =—0.2764 x =—0.2810
y=0.5418  y=0.5625 y =0.5484 y=0.5434
Ax=0.0941 Ax =0.0052 Ax=0.0006
Ay =0.0207 Ay =0.0066 Ay =0.0016
Experiment 2 Xy Ty Ty Ty
Az, Ay t Ax s Ay t Az, Ay t
G —C, x=0.5131 x=0.6250 x=0.5204 x=0.5104
y=0.2245 y=0.1875 y=0.2254 vy=0.2266
Ax=0.1119 Ax=0.0073 Axr=—0.0027
Ay=—0.0370 Ay=0.0009 Ay=0.0021
C,—C, x=0.4857 x=0.5938 x=0.4952 x=0.4825
y=0.5241  y=0.5313 y=0.5294 vy=0.5264
Azr=0.1080 s Az =0.0095 00160 ar=—o00032 %
Ay=0.0071 Ay =0.0053 Ay=0.0023
C;—C, x=0.1154 x=0.1250 x=0.1199 x=0.1141
y=0.4462  y=0.4688 y=0.4505 y=0.4468
Ax=0.0096 Ax =0.0045 Ax=-—0.0013
Ay=0.0226 Ay=0.0043 Ay=0.0006
Experiment 3 Ty Xy Ty Ty
Ax Ay t Ax Ay t Ax s Ay t
Ci—GC x=0.2015 x=0.1875 x=0.2054 x=0.1999
v=0.6621  y=0.7188 y=0.6719 3 =0.6647
Axr =—0.0140 Ax=0.0039 Ax=—0.0016
Ay=0.0566 Ay =0.0098 Ay=0.0026
C,—Cy x=—0.4257 x=—0.3125 1.6554 x=—0.4207 0.0538 x=—0.4273 0.0538
y=0.7514 y=0.8125 y=0.7639 y=0.7559
Ax=0.1132 Ax=0.0050 Ax=—0.0016
Ay=0.0611 Ay=0.0125 Ay=0.0045
C;,—C, xr=—0.3177 x=—0.2188 r=—0.3144 x= —0.3173
y=0.1511  y=0.1250 y=0.1516 vy=0.1524
Ax=0.0989 Ax=0.0033 Ax=0.0004
Ay=—0.0261 Ay= 0.0005 Ay=0.0013
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