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Human Echolocation 
  

 
 
 
 
 
 
 
 
 

 

Reality: 
 
 
 
 
 
Vision: 

“the visually impaired” 

CERN fire training (Anna Pantelia) 

and its technological reproduction 

What to aim for? 

entretags.de 

aisencaro.com 

smithsonianmag.com 



Animal Echolocation 
 

Ultrasound is better: 
 

Distance 
Speed (acquisition) 
Directional 
 
Neuroscience: 
 
Visual areas involved 
imply advanced scene 
reconstruction, but 
no accepted neural 
theory 

adurkin.weebly.com 



Acoustic Holography 
 

Issues: 
1. Resolution 
2. Processing power 
Proposed solutions: 
1. Compressive sensing via sparsity 
2. Real-time cloud services 
 
New mobile devices with  
cloud services 
How mobile? 



Acoustic Holography 
 

Simulation example (one dimension suppressed): 
 

K-WAVE Matlab Toolbox 



Acoustic Holography with Compressive Sensing 
 

Based on: 
 
 
What is compressive sensing? 
Sparsity is required (compressible) 
Random sampling is key 
 
 
Example: 
 
 

 

Can we 
implement it? 
 

Code from: "Non-Parametric Bayesian Dictionary Learning for Sparse Image Representations," Neural Information Processing Systems (NIPS), 2009. 



Near-field Electromagnetic Holography 
  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Proven implementation of 
a generalization of acoustic 
holography 

Most recent work 
in experimental  
neuroscience 



Example 
  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                Super-resolution: x3 



Example 
  

 
 

Energy flow 
reveals  
network 
causality  
patterns 
 
 
 
 
 
phase-locked  
average of 
previous clip  



Acoustic Holographic Vision 
 

DESIGN SPECIFICATION OUTLINE: 
 

Ultrasound holography with super-resolution via 
compressed sensing and real-time cloud services 
 
Mobility                   Computability                       Quality 
 

 
 
 
  
                                                                               Recognition 
                                                                               Navigation 
                                                                               Response 
 

REAL-TIME 
CLOUD SERVICES 
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