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The simultaneous projection algorithm (Cimmino algorithm) has been implemented in various forms for 
radiation therapy inverse planning problem. It has been shown mathematically that beamlet intensity 
resulting from this algorithm has the intrinsic property of being smooth. This particular property increases 
delivery efficiency of the IMRT treatment plans for both dynamic and static MLC delivery. A novel 
formulation of dose-volume histogram model is introduced and solved with the simultaneous subgradient 
projection algorithm that differs from the Cimmino algorithm. With this method complex cases with 
multiple dose and dose volume objectives with which one has difficulty using Cimmino algorithm are 
solved. The number of iterations required is orders of magnitude lower. Since the iteration process deviates 
from that of Cimmino algorithm, the intrinsic smoothness of the intensity distribution needs to be 
reexamined. Even though a theoretical proof remained to be worked out, we did observe that the modified 
algorithm still retain the property of arriving at smooth intensity pattern. For the cases solved with 
Cimmino algorithm, we obtained solution with the subgradient projection algorithm as well as other 
algorithms (mixed integer programming (MIP)). The resulting intensity patterns are compared. As a 
smoothness indicator, we use the difference between the maximum and minimum intensity number for a 
certain beam angle (the span of intensity numbers) within the beam. The number of monitor units and 
segments are directly related to this number. We found that this number from the simultaneous subgradient 
projection remain low when compared with that from the other algorithm (MIP). 


