Vertical Control of Biologically-Inspired Underwater Robot

Introduction

Underwater vertical robotic manipulation
IS used for multidimensional
maneuverability for underwater vehicles
to clear plant life from a canal. Ballasts
displace water between the surrounding
water and a containment chamber inside
the robot to allowing vertical
maneuverability [2].
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Figure 1: Ballast prototype
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 Buoyancy depends on the relative mass of
the object, m., density of the water, p,,,
and the volume of water that is displaced,
Vshell (2).

 Neutral Buoyancy is achieved when relative
weight is equal to the buoyant force (1).

* Position control of the object by changing
the volume of water in the system (4).

(1) Fg = Fp (3) ms + pwWy = PwVsheu
(2) mg =pgV(t) (4)x=|[ Ms+PwVw—PwVshell 7,
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Figure 2: Matches model data to experimental data

Ballast pressure is measured to compute
buoyant force.

External pressure is used to measure depth.
PID control is used to control the system’s
vertical position based on the external
pressure sensor.

Figure 3: Measuring lateral position and pressure
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