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• Simulate underwater
acoustic propagation
using the popular
Bellhop ray-tracing
framework

• Objectives
o Test our

decoder with simulation
data before we apply
it to field data

o "Train" our decoder
with data from
multiple environments

ReceiverTransmitter
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• Arrival structure at the receiver

• Convert arrivals to impulse response time series

• Use impulse response to simulate
our received signal

• We can look up the time-of-arrival, angle-of-
arrival and number of surface/bottom 
bounces
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Conclusions
• The sensor is capable of wirelessly harvesting 

2.8V from an acoustic carrier wave of 10 V

• Data can be decoded at the receiver with no 
errors

• Demonstrated low-bit rates of 100 bps at
small ranges 15cm

Future Objectives
• Increase the communication range and bit rate

• Test with multiple sensors

• Attempt potting with materials that offer better 
acoustic impedance with the water (e.g. PU)


	Battery-Free Underwater Wireless Communication Sensors Using Scatter Communication Principles
	Why We NEED Underwater IoT
	The Problem With Underwater Wireless Today
	Our Solution
	Designing and Fabricating the Scatter acoustic SENSORs
	ACOUSTIC IMPEDANCE �MATCHING
	Slide Number 7
	Choosing the Right Frequencies
	Data Decoding from reflections
	Simulating the Underwater Channel
	Example of Underwater ACOUSTIC channel impulse response
	Conclusions and Future work

