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3. Academic Area/Field and Education Level 
Electrical Engineering and Computer Science/Systems Analysis, Operations Analysis, 
Mathematics Communications, Control and Signal Processing (MS or PhD level) 
 

4. Objectives:  Develop the novel algorithms and approaches for subthreshold signals using 3D 
splatting for numerous  sensors; addressing improved size, weight and power (SWaP) in the 
application of RF Sensing/Imaging performance. 
 

5. Description:  Simulation toolboxes for the splatting technique to the mission domain of radio 
frequency/ imaging sensing integration is required.  Overall, the solutions of Partial Differential 
Equations can be optimized and solved by special techniques through the use of non-Gaussian 
Radio Frequency signal sensing using 3D splatting, and optimal decision rules.  Validation via 
analysis of modeling and simulation will include the following approaches for the simulation 
toolboxes: 

(a) Optimizing the radio frequency spectrum detection and decision methods to model 
time-varying probability density functions for radiance field reconstruction. 
(b) Developing parametric or non-parametric (data independent models) radio 
frequency detection methods via maximum likelihood and explore various array signal 
processing techniques, such as spiking neural networks.   
(c) Explore the 3D sensing/imaging detection problem by the methodology of a digital 
twin. 
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