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This project continues the research and progress made by Dr. Dario Pompili and 
graduate student Vidyasagar Sadhu. The design of certain sensing applications used as 
part of an Internet of Underwater Things (IoUTs) demands sensors that consume 
ultra-low power and have low costs. Requirements for these features include a high 
temporal and spatial resolution of the sensors, achieved by persistent sensing and high 
density deployment. Digital sensors -- currently being used -- cannot meet those 
requirements; we propose a novel architecture consisting of MOSFETs to realize 
Analog Joint Source Channel-Coding (AJSCC), a data compression technique used to 
compress two signals into one with controlled distortion to achieve this ultra-low power, 
and low cost solution. Essentially, to replace digital sensors inplace today needing 
periodic shutdowns and higher costs with analog sensors that solely sense, then 
transmit this data. To expand, the plan is to split the sensing system into two tiers: the 
first tier responsible for sensing then compressing information for transmission; and the 
second receiving, decompressing, and processing it.  

The design is able to support multiple quantization levels deciding one to be the 
optimal level. The approach is verified via Spice and Matlab simulations. We have also 
been able to prove the compression and decompression via AJSCC in MATLAB as well. 
We have designed and simulated a “pre-circuit” whose purpose is to quantize the 
sensed analog signal into 1V and 0.5V levels, with smaller levels planned. The power 
consumption of this circuit remains to be optimized, as well as realized physically. 
 
 


