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Fast image registration based on particle swarm optimization algorithm and its application
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Abstract: Image registration is critical for clinical medical diagnosis and assisting surgical procedure. Using simulated X-ray
and digital subtraction angiography (DSA) to generate digitally reconstructed radiograph (DRR) would improve the accuracy
and speed of medical image registration. Herein an approach of using shading language to simultaneously generate the 3D
render image and DRR from simulated X-ray or DSA is presented. The complex optimization and registration calculations
are completed using the parallel calculation language (OpenCL), and the image processing unit (GPU) is used for DRR
generation and 2D/3D registration. Experimental results show that the proposed method which relies on simulated X-ray or
DSA for image registration can provide rapid and accurate visual guiding for surgical procedure.
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Figure 1 Generating DRR by simulating X-Ray source
penetrating 3D data
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while (samplePos.a <= len)
(/PR ERRIG, SR =R E SRR
colorSample = texture3Df(intensityVol,samplePos.xyz);
if (colorSample.a>0.0)
{//ATEIRMEIRE S T
rgbAcc= rgbAcc+colorSample.rgb; //BiE{ERiIT
if (colAcc.a > 0.95) break;//BESit &SR FRITE
YR ERMEIRERI SR
samplePos += deltaDir;//§H&<EISN
} /SR ERRREER
colAcc.a = colAcc.a/0.95;
colAcc.a *= backAlpha;//EZEN=ENRS
gl_FragColor=vec4(rgbAcc*js+vec3(Ja,Ja,ja),1.0);//X-Rayf§ith
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Figure 2 GLSL code of simulating X-ray to generate DRR
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Figure 3 Comparison of DRR generated by simulated X-ray
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Figure 4 Comparison of DRR generated by simulated DSA
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normalized cross correlation calculation
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Figure 5 X-ray and MRI image registration experiments
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Figure 6 DSA and CTA image registration experiments
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