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APPROACH TO THE 

THEORY-II
GOVERNING EQUATIONS CONCLUSIONSFUNCTIONAL DIAGRAM OF 

CONFORMABLE ROBOT •Lagrangian approach based on the ideas of continuum

with internal degrees of freedom permits consecutively

develop continuum approach to the modeling of

conformable robots with arbitrary mechanical properties

and control algorithms.

•Obtained general equations of mechanics of

conformable robots show significant similarity with the

mechanics of general (anisotropic) materials and

materials with internal degrees of freedom

•This equations can be used for solution of any

problems of the dynamics of the conformable robots

and their interaction with environment.

•On the the base of continual approach appropriate

algorithms of robotic control can be developed and

these algorithms will be different the algorithms of

discrete robots, because they will be based on the

continuum equations of the robotodynamics.

Conformable robots offer the potential to provide vast

improvements in degrees of flexibility to the point where it

would need to act almost as a droplet of liquid. Macro-

analogue include octopus tentacles, which demonstrates

extremely high level of flexibility, particularly because they

have jelly-like composition. In contrast to “discrete robots”,

these devices will have distributed “cell” structures. Each cell

can potentially include an “engine” (or an active component

based on a class of smart materials) and actively change it's

shape under a control signal. Furthermore, the set of cells

will form a quasi-continuum (in general case, anisotropic)

structure where each cell interacts with it neighbors.

The goal of the work is to formulate enough general

approach which permit by regular way to describe the

behavior of active continuum structures.
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Mass conservation

External momentum 

conservation

Newtonian equation for internal 

degrees of freedom
Structural 

equations

Definition of stress

Definition of external force (like 

gravity)

     , , ,rE x t x t tX X Control rule


