
AN ENERGY HARVESTING UNDERWATER ACOUSTIC TRANSMITTER FOR AQUATIC ANIMALS 
 

Z. Daniel Deng, Lab Fellow, Pacific Northwest National Laboratory 
Zhiqun.Deng@pnnl.gov 

 
 
Autonomous electronic devices, especially micro devices, are limited by the finite energy capacities of their 
batteries. For an underwater acoustic transmitter, the weight and volume associated with the battery are the 
limiting factors in transmitter operational life, which subsequently affects the length of time the tagged animal 
can be studied. In this work, for the first time, we successfully developed and demonstrated a self-powered 
acoustic transmitter that used a piezoelectric composite beam to harvest the mechanical energy from the 
swimming motion of a live juvenile sturgeon, in which the transmitter was implanted subdermally. The self-
powered transmitter did not contain a primary battery and was able to consistently send transmissions when the 
implanted fish swam in a natural manner. The prototype transmitter is 77 mm long, 5.3 mm wide, only 1 mm 
thick for the most part of its body. It weighs no more than 1 gram. This is the first implantable self-powered 
device that has been successfully demonstrated in a live fish. The successful development of this transmitter 
has potential to significantly expand our capabilities in long-term aquatic animal tracking and their migration 
behavior studies. 
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