
UUV Magnetic and Electric Field Sensing 

Network II  

Final Report 
1/24/2022 

 

Grant Number:  N00014-20-1-2493 

PI: Dr. Dean B. Edwards (retired) and Dr. John R. Canning 

College of Engineering 
University of Idaho 

Moscow Idaho 83844 

Distribution Statement 
 
DISTRIBUTION A. Approved for public release: distribution unlimited. 

Project Summary 
A copy of the annual RPPR for the project is attached for reference.  
 
The major goal for the project was complete the assembly of the Riptide UUV and Stand-Alone Sensor 
Module (SASM) and be prepared to conduct Underwater Electric Potential (UEP) and magnetic signature 
measurements. 
 
The Riptide UUV, shown in Figure 1, was assembled by combining the previously purchased sensor 
sections and battery sections from Riptide with the nose and tail cone purchased from BAE in the 
previous research project.  Several technical challenges had to be overcome but with assistance and 
advice from BAE all the issues were eventually resolved.  The UI research team integrated the WHOI 
modem and associated UI software to allow acoustic comms and navigation compatible with the UI UUV 
research subs.  The software, firmware and hardware are ready for an in-water test.  The emergence of 
COVID-19 and the associated restrictions prevented the UI researchers from being able to perform an in-
water test at ARD or other locations with the Riptide AUV.   
 
A finalized prototype of the SASM has been assembled and tested in our saltwater test tank, see Figure 
2.  The SASM is capable of recording six channels of 24-bit data at 2K SPS allowing simultaneous 
recording of a three axis Billingsley triaxial fluxgate magnetometer and three axis electric field sensor 
data.  In addition, the SASM includes a Memsense IMU with a recording rate of 100 SPS.  This system is 
powered by a minimum of four standard 9V batteries and can be installed on almost any UUV.  The 
SASM measures 30 inches in length and 2.5 inches in diameter.   Figure 3 shows salt-water test tank data 



for the Ag/AgCl and carbon electrodes.  The Ag/AgCl noise floor was 0.64, 0.68, and 0.58 uV/m and the 
carbon was 1.6 uV/m after 20 Hz low-pass filtering.  The Electric Field sensor used the UI developed 3” 
sensor ball with 10mm Ag/AgCl electrodes and embedded amplifier shown in Figure 4.  Schematics and 
documentation for the SASM are available to ONR upon request. 

Equipment Status 
The Riptide, SASM, Hydroid portable transponders and other equipment is currently stored on the UI 
campus in the Gauss-Johnson Engineering Laboratory.  The buoys for the in-bay test range at ARD have 
been pulled and are currently in storage.  The yellow-barge range and topside tracking systems are still 
deployed and used on other ARD projects.   

Figure 1. UI Riptide assembled with instrumentation and battery sections. 



 
 

Figure 2. Saltwater test tank with SASM (left) and NIDAQ Riptide Section (right). 

Figure 3.  Three axis, 3” diameter Ag/AgCl ball electric field sensor and 1-axis carbon electric 
field sensor salt-water test tank performance measurements. The 1-axis carbon electric field 
and the Ag/AgCl sensors had pre-amplifier gains of 250x and 500x respectively. 



 

 

 

 

 

 

 

 

 

  

Figure 4.  3” ball sensor with embedded 
UI pre-amplifier. 
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