
Underwater UAV Research 
 

 A UAV is an unmanned, autonomous vehicle. It operates without a human driver 

inside, but instead a program or a human controlling it through a radio control or a fly by 

wire system. In this case this UAV is an underwater reconnaissance vehicle for 

research purposes or a submarine. Here are the ways one works using control 

surfaces, depth control, and how one is remotely controlled. 

 The way submarines have multidirectional control is through control surfaces. A 

control surface is an object, usually an aerofoil that changes direction on the yaw, roll, 

and pitch axises. It does this by causing drag on one part of a vehicle making it 

unbalanced so it will turn in another direction. This applies similarly to both aircraft and 

seacraft. According to the FAA Flight Controls PDF, “The ailerons, elevator (or 

stabilator), and rudder constitute the primary control system.” A way many underwater 

vehicles  have yaw control too is through differential thrust. Differential thrust is when at 

least two forces are at work, so if one source of thrust becomes more powerful than the 

other one the vehicle will become unbalanced and start to turn. Through speed 

controllers you can use this to your advantage.  

 Submarines rise and dive using depth control. The way it works for most large 

submarines is using compressed air and ballast tanks. When diving water is let into the 

ballast tanks so the submarine will become more dense than the water and sink. But 

when the submarine needs to rise it becomes a lot more complicated. According to 

https://www.rc-sub.com/questions/index.php, “When surfacing, water is forced out of the 

ballast tank either by a pump or by compressed gas of some kind. This causes the 

submarine to become less dense than the water and slowly float back up. Another way 

for smaller submarines to have depth control is through having a propeller constantly 

pushing the submarine down but the problem about this is it takes up a lot of battery.  

 There are two main ways of controlling a UAV. According to How Deep Can An 

RC Submarine Go? - Race N RCs, “As of right now most toy RC submarines cannot go 

any deeper than 3-4 feet without losing connection with the controller.” One way to go 

lower is using a low frequency radio signal so that the submarine can receive it farther 

underwater which is expensive. An underwater RC signal is also affected by the 

chlorine, salt, and temperature in the pool. This leads to multiple variables that will affect 

the submarine. The second option is using a fly by wire system. A fly by wire system is 

something that connects the pilot and vehicle directly through electrical wire. This would 

give the pilot direct control over the submarine instead of RC making it more reliable.  

 In conclusion a UAV is an unmanned, autonomous vehicle. It can be an aircraft, 

land vehicle, or water vehicle. And a UAV submarine uses an air pump or propeller for 

depth control, control surfaces or differential thrust for multidirectional movement, and 

either a RC signal or fly by wire system for control.  

https://www.rc-sub.com/questions/index.php
https://racenrcs.com/how-deep-can-an-rc-submarine-go/
https://racenrcs.com/how-deep-can-an-rc-submarine-go/
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