
Purpose:
Optimizing treatment plans across fractions in our in-house Eclipse-based GPU-enabled planning system 
Method:
•Universal survival curve was used to calculate biologically effective dose (BED) for all structures – organs and 
tumor, here, non-small-cell lung cancer (NSCLC)

•Eclipse was used to create aperture shapes and calculate dose deposition matrices per aperture 
•Particle swarm optimization (PSO) algorithm was used to optimize aperture monitor units (MUs)

Results:
• Dose volume histograms for a 5-Fx NSTF plan

• Processing time for the GPU-enabled NSTF for 
different parameter sweeps (k: dose matrix size and 
P: number of PSO particles)

Our	GPU-based	processing	hardware	had
• 4	K80	Tesla	NVIDIA	cards	(2	GPUs	per	card)	
• 12GB	memory	available	per	GPU	card
• Non-uniform	memory	access	(NUMA)	architecture
• 8-core	Xeon	CPUs	,	256GB	RAM

PSO	convergence	demonstration:

GPU-accelerated Optimization of Biologically Effective Dose for 
Inverse-Planned Nonuniform Spatio-Temporal Fractionation (NSTF) 
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