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1.3 Dissertation outline 
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2. Background and clinical significance 

2.1 Background introduction 

2.1.1 Image guided radiation therapy (IGRT) �
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2.1.2 Different imaging techniques used in IGRT 
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2.1.3 Image registration in IGRT 
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2.1.4 Image reconstruction methods 
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2.2 Clinical significance 
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3. Hardware acceleration of DRR generation using th e 
computer graphics card 
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3.1 Graphics hardware fundamentals 
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3.2 Ray-casting algorithm  
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3.3 Hardware implementation of ray-casting algorith m 
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3.4 Virtual extension of texture memory precision 
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3.7 Conclusion 
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4. Automatic registration between reference and on-
board DTS images for rigid-body patient positioning   
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4.2 Simulation of the patient setup deviation 
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4.3 Reconstruction of reference and on-board DTS im ages 
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4.4 Registration between reference and on-board DTS  images 
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4.4.1 Similarity measure: normalized mutual informat ion 
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4.4.2 Registration methods 
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4.4.3 Multi-resolution scheme 
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4.4.4 Registration search engine 
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4.5 Evaluation methods 
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4.6 Results 

4.6.1 Registration of simulated setup deviation in anthropomorphic 
chest phantom study 
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4.6.2 Registration of simulated setup deviation in head-and-neck 
cancer patient study 
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4.6.3 Registration of real patient setup deviation in head-and-neck 
cancer patient study 
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4.7 Discussions 

4.7.1 Selection of the similarity measure 
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4.7.2 Comparison between the static method and the hybrid method 
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4.7.3 Effects of the scan angle 
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4.7.4 Effects of the ROI size 
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4.7.5 Asymmetry of the capture range 
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4.8 Conclusions 
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5. Novel limited-angle CBCT estimation method using  a 
deformation field map 
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5.1 2D estimation method 
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5.2 3D estimation method 
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5.2.3 Multi-resolution scheme 
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5.2.4 Limited-angle CBCT estimation using real proj ection images 
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5.3 Evaluation methods 
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5.4 Results 

5.4.1 2D estimation results 
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6. Summary and future work 
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