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Fundamental Research of the Design and the Control of an

Unmanned Submersible for Underwater Exploration

Part 2 : Theoretical Consideration of Conditions

for Improvement of Idealized Controllability

by Hiroshi litaka, Member

Yoji Umetani

Summary

In the previous paper, a set of fundamental equations of motion for submersible were deri-
ved, and some experimental results were shown for verifying the equations.

The present paper deals with further theoretical results for designing a submersible with
idealized controllability proposed by authors, besides stability, response, and control forces
According to the characteristics of motion, clarified with the graphed signal flow diagram,
it results that the idealized controllability should include three conditions ; the center of gra-
vity lies upon the symmetrical axis of the vehicle, forces of both gravity and buoyancy have
the same quantity and are arrayed vertically to the longitudinal axis, and geometry of the

vehicle is governed by some results.

Thus the anothors conclude that this paper gives a theoretical basis for designing a sub-
mersible in view of the total control performance.
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Fig. 1 Coordinate for a Submersible
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Table 1 Condition for inprovement of Idealized

Controllability
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Crivye= (MTgsinby—mZgcosby) singy, Cpif= (MTgcosfy+mZgsinby), Cyip,=msing,,
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