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Table 2:   Backbone-Agnostic Validation of the FluenceFormer Framework.

Figure 3:   DVH comparison using TPS-recalculated dose from predicted 

fluences.

Table1: Comprehensive comparison against naive baselines, strong literature 

baselines, and the proposed FluenceFormer framework.

Figure 2:   Qualitative comparison of fluence 

predictions. Methods correspond to Table 1

MOTIVATION:

• Fluence map prediction is central to automated radiotherapy planning

• Ill-posed inverse problem: complex mapping to beam intensities

• Leads to: Structurally inconsistent plans and physically unrealizable fluence maps

OBJECTIVE(S): 1) To develop a geometry-aware deep learning framework for fluence

prediction

2) To improve structural fidelity and energy consistency

3) To ensure generalizability across multiple transformer backbones

Figure 1:  Overview of the FluenceFormer framework. Stage 1 performs slice-wise 

dose regression from anatomical inputs. Stage 2 conditions the predicted dose on 

explicit geometric encoding .

METHOD OVERVIEW:

• Geometry-aware transformer framework

• Two-stage formulation (Figure 1):

• Stage1: Predict global dose from anatomy

• Stage2: Conditioned on beam geometry to

predict fluence

KEY CPMPONENTS:

• Backbone-agnostic: Swin UNETR,

UNETR, nnFormer, MedFormer

• Geometry encoding

• Intermediate dose

• FAR Loss (Physics-Informed)

Table 3:   Oracle-conditioned Stage 2 performance and slice-wise stability.
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