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Fig. 2.4 Comparison of profiles produced by 1.0 cm DMLC fields and static open fields. 
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Fig 2.6 Changes by the density of dose kernel in each dose calculation algorithm 
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Fig 2.7 Procedure for point dose verification 
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Fig 2.12 DTA in the region where the dose gradient is gentle 
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Fig 2.13 Conceptual diagram of gamma analysis 
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Fig 3.4 Multi frame super resolution 
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Fig 3.8 Overview of automatic selection of multiscale patches 
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Fig. 4.4 Result of Plan #1 (G0) 
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Fig. 4.5 Result of Plan #1 (G45)  
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Fig. 4.6 Result of Plan #1 (G90) 
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Fig. 4.7 Result of Plan #1 (G315) 
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 Fig. 4.8 Dose profile of Plan #1 
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 Fig. 4.9 Dose profile of Plan #1 
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Fig. 4.10 4.15 Plan #2

G315

G45

 

 

  

  

Fig. 4.10 Result of Plan #2 (G0) 
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Fig. 4.11 Result of Plan #2 (G45) 
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Fig. 4.12 Result of Plan #2 (G90) 
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Fig. 4.13 Result of Plan #2 (G315) 
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 Fig. 4.14 Dose profile of Plan #2 
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 Fig. 4.15 Dose profile of Plan #2 

 

 

 

  

Reference
Proposed
Freeman

Reference
Proposed
Freeman

Y Position [mm]
-100 -50 0 50 100

Do
se

 [
cG

y]

0

50

100

150

200

X Position [mm]
-100 -50 0 50 100

Do
se

 [
cG

y]

0

50

100

150

200

Y Position [mm]
-100 -50 0 50 100

Do
se

 [
cG

y]

0

50

100

150

200

X Position [mm]
-100 -50 0 50 100

Do
se

 [
cG

y]

0

50

100

150

200



 

52 
 

Fig. 4.16 4.21 Plan #3
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Fig. 4.16 Result of Plan #3 (G0) 
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Fig. 4.17 Result of Plan #3 (G45) 
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Fig. 4.18 Result of Plan #3 (G90) 
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Fig. 4.19 Result of Plan #3 (G315) 
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 Fig. 4.20 Dose profile of Plan #3 
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 Fig. 4.21 Dose profile of Plan #3 
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Fig. 4.22 4.27 Plan #4
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Fig. 4.22 Result of Plan #4 (G0) 
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Fig. 4.23 Result of Plan #4 (G45) 
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Fig. 4.24 Result of Plan #4 (G90) 

 

  



 

61 
 

  

  

Fig. 4.25 Result of Plan #4 (G315) 
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 Fig. 4.26 Dose profile of Plan #4 
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 Fig. 4.27 Dose profile of Plan #4 
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Fig. 4.28 4.33 Plan #5

G315
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Fig. 4.28 Result of Plan #5 (G0) 
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Fig. 4.29 Result of Plan #5 (G45) 
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Fig. 4.30 Result of Plan #5 (G90) 
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Fig. 4.31 Result of Plan #5 (G315) 
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 Fig. 4.32 Dose profile of Plan #5 
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 Fig. 4.33 Dose profile of Plan #5 
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Fig. 4.34 4.39 Plan #6
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Fig. 4.34 Result of Plan #6 (G0) 
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Fig. 4.35 Result of Plan #6 (G45) 

 

  



 

72 
 

  

  

Fig. 4.36 Result of Plan #6 (G90) 
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Fig. 4.37 Result of Plan #6 (G315) 
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 Fig. 4.38 Dose profile of Plan #6 
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 Fig. 4.39 Dose profile of Plan #6 
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Fig. 4.40 Comparison of interpolation methods in initial images of optimization 
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Fig. 4.41 Convergence of optimization 
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4.1 PSNR  

  Plan #1 Plan #2 Plan #3 Plan #4 Plan #5 Plan #6 

G0 
 37.76 37.96 38.52 37.44 38.22 37.27 

 35.95 37.50 38.14 37.62 36.33 37.28 

G45 
 37.62 39.12 36.38 37.66 37.26 38.88 

 35.79 37.17 36.41 38.64 35.23 38.46 

G90 
 38.68 38.88 38.19 40.05 38.50 39.44 

 36.54 38.64 37.95 39.91 37.73 39.14 

G315 
 37.52 38.62 36.07 38.16 37.90 39.15 

 36.05 37.83 36.09 37.99 36.25 38.25 

 

4.2 PSNR) 

  Plan #1 Plan #2 Plan #3 Plan #4 Plan #5 Plan #6 

G0 
 31.74 31.60 31.26 31.36 31.68 31.09 

 29.48 30.97 30.62 30.81 29.21 30.88 

G45 
 31.87 32.30 29.14 30.06 30.69 32.70 

 30.29 30.62 29.00 30.90 28.58 31.71 

G90 
 30.87 29.92 29.36 30.90 30.24 29.97 

 28.18 29.46 28.92 30.13 28.94 29.11 

G315 
 32.18 31.90 28.77 31.10 31.46 32.68 

 30.27 30.91 28.59 30.56 29.45 31.36 
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Fig. 4.42 Result of gamma analysis Plan #1  
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Fig. 4.43 Result of gamma analysis Plan #2  
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Fig. 4.44 Result of gamma analysis Plan #3  
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Fig. 4.45 Result of gamma analysis Plan #4  
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Fig. 4.46 Result of gamma analysis Plan #5  
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Fig. 4.47 Result of gamma analysis Plan #6  

 

4.8 Plan #6  
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