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8. Evaluation

For more information, read our MobiSys 2022 paper and visit our group website: http://icosmos.cs.umd.edu/

4. Acoustic Structure
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1. Vision
Our vision: Replace power consuming transducer array to only a 
transducer with zero-power passive structure.

Our system reconstructs the depth map for tiny 
robots with only 10mW of power!

2. Coded signal projection

⍺1 ✶ ➕
⍺2 ✶

Directionally coded
probing signals

Object

Object

Reflected
signal

=yrcv

Microphone

Spatially coded signal for imaging 
without scanning

3. Diversify signal in space
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Passive structure embeds codes into the signal. It 
consumes zero power!

After motion stacking

Maps constructed during motion

7. Motion stacking

Further computations such as frequency 
stacking can be applied to improve the 
performance.

5. Spread energy over the region
Without passive structure

With passive structure

Internal micro-structure diversifies 
the amplitude as direction codes. 

The scene can be reconstructed with 
proper computation.
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6. Low-power Reconstruction

We define meta-pixels that can cover a cluster of pixels based 
on correlation channels


