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Abstract—This paper describes a feasibility study that is 

included with the research, development and testing of a micro 
communications sonobuoy deployable by Maritime Fixed wing 
Unmanned Aerial Vehicles (M-UAV) and rotor wing Quad Copters 
which are both currently being developed by the University of 
Adelaide.  The micro communications sonobuoy is developed to act 
as a seamless communication relay between an Autonomous 
Underwater Vehicle (AUV) and an above water human operator 
some distance away. Development of such a device would eliminate 
the requirement of physical communication tethers attached to 
submersible vehicles for control and data retrieval. 
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Unmanned Aerial Vehicle, UAV, Micro Sonobuoy, Communication. 

I. INTRODUCTION 
N the majority of cases submersible vehicles such as 
AUV’s still require a physical cable known as tether 

connecting the underwater vehicle to its human controller 
aboard the surface deployment- vessel. The lack of current 
available low cost effective underwater modems is the major 
case behind this. The micro communications sonobuoy is 
intended to act as a highly deployable underwater modem 
coupled to the above water radio Frequency (RF) transmitter, 
thus forming a seamless communication link between the 
above and underwater base stations. The underwater 
communication link must be capable of transferring control 
commands as well as to maintain a stream of diagnostic data 
from the AUV’s integrated trouble shooting system ITS [1]. 
The communication link is packaged in the form of a 
miniaturised sonobuoy to facilitate deployment via M-UAVs 
and rotor wing Quad Copters [2 & 3]. In this paper, we present 
the design of the micro communication sonobuoy with the 
most critical component, the underwater modem. The 
underwater modem consists of a transducer, hydrophone and 
the usage of modulation techniques. 
  

II.  CONSTRAINTS 
Several constraints were faced during the design of the 

micro communications sonobuoy. One of the major 
constraints was cost as the initial funding started with a low 
budget. The other major constraint was the physical size and 
weight of the sonobuoy as it must not exceed the maximum 
payload size and weight that the M-UAVs can carry. 
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III. ACOUSTIC COMMUNICATIONS 
The following sections will present an overview of the 

design and implementation of the transducers, modulation 
techniques as well as experimental results. 

 
A. Transducers 
Underwater transducers are electro-mechanical devices that 

convert electric potential energy into a mechanical strain and 
vice versa. Benson et al [4] showed that it was possible and 
effective to utilise low cost piezoceramic transducers and then 
to build the underwater modem around that of the underwater 
transducers to extract as much performance as possible. 
Therefore the design substitutes a commercial transducer with 
a self-manufactured transducer. 

As the micro sonobuoy operates in relatively shallow 
waters, effective acoustic communications can be achieved via 
2D Omni-directional beam pattern transducers. Transmission 
frequency is a trade-off between baud rate and attenuation co-
efficient; hence it was decided that a 40 kHz frequency would 
offer the best compromise. Thus two single radially expanding 
piezoceramic ring, Steminc model SMR38D127T63 (RING-1) 
were purchased to achieve an Omni-directional beam pattern 
at low cost. Several cymbal flex-tensional transducers (DSTO-
1) were also provided by our industrial sponsor, Defence 
Science and Technology Organisation (DSTO) as a possible 
solution. The transducers were then encapsulated with a two 
part polyurethane potting compound to prevent contact with 
any conductive fluids as shown in Figure 1. F-50 Polyurethane 
Resin was selected due to its similarity in density to that of 
water thus providing for effective mechanical to acoustic 
energy coupling. Both solutions where experimentally tested 
in a test bed to determine their operational frequency range 
and directionality to ultimately determine the most suitable 
transducer solution for the micro communications sonobuoy. 

 

 
 
Fig. 1 Potted Transducers, DSTO-1 (see left), RING-1 (see right) 
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supply.  Repair of the power regulation PCB, would allow for 
full range tests within the vicinity of 50m. 

The micro sonobuoy weighs 993 grams. Furthermore, 
modular tests revealed the sonobuoy custom designed 
floatation and parachute systems to be effective.  In this 
research and development modular tests were conducted to 
evaluate the effectiveness of the micro-sonobuoy. 
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