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Introduction Methods and Data Collected

e A buoyancy control system (BCS) e Several buoyancy control methods were evaluated

e For testing, the UUV was fully assembled, placed in the BATT CAVE's

allows precise buoyancy adjustments before one was chosen for further research. Using a 5,000-gallon water tank, and commanded to run a simple test of sinking
of an uncrewed underwater vehicle 5-point scale, each method was scored based on and rising. The depth data collected was analyzed to produce a plot
(UUV), enabling control over its six different criteria. o describing the rate at which the BCS changes depth of the UUV over time.

vertical position underwater.

e BCS units tend to be large and heavy,
limiting their integration into smaller
submersible systems used for

collecting data in shallow or + +
constrained underwater environments. ___ — — — ¢ ; *’ —
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environments. Speed 1 ’ 1 3 3 ] *
Complexity 4 5 2 4 3
Novelty 1 2 4 3 4
Controlability 1 4 2 2 2 5I, 10 15 2Io 2|5 3|0 315 4|o 4|5 slo 5I5 60 65 7|o 7I5 8|0 8|5
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Decision Matrix
Design analysis determined a linear actuator and

This research aims to design a . Left:. 12 frames. of the UUV changing its bupyancy (first 6 rising, second 6 sinking)
compact, modular BCS unit that can iﬁgggi ?grs’;[ﬁ:: g/cs)fcjeliwvfl)erl:ebaeslitr.];-:rea(c::(’t)trjglit)cc))rnvevﬂ:]sa Right: Experimental UUV depth vgr;us ;‘/mg data plot showing three cycles of
be incorporated into a larger system 75mm stroke length and maximum force rating of SIEngSHg

of miniature aquatic robots rated to 35Ibs, a 20ml syringe, and an Arduino Nano.

operate at pressures of five meters Conclusions

depth and have a safety factor of e SOLIDWORKS was utilized to design a 3D printable

two. frame which compactly mounted all BCS internals.

e A BCS was designed and tested. Testing characterized the efficiency of
the BCS and proved that it could achieve one cycle of rising and sinking in
18-20 seconds and operate continuously for about 580 cycles before
running out of power.

e The focus for the future of this research is on creating a BCS that’'s able to
be incorporated into a larger system of miniature aquatic robots. These
compact, lightweight BCS units are essential for precise movements,
maximizing payload capacity, energy efficiency, and scalability, enabling
optimal performance and cost-effective production of the robot system.

e The goal was to design a BCS that's
smaller and more efficient than the
one used in the MicroUUYV, a
previous ARSL student project
designed by Jacob Herbert.
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