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Abstract

Arthur Iberall has argued that the fundamental problem for a science of complex systems is to explain how
the diversity of forms and evolutionary processes arise from few principles, which should hold across the micro
and macro scales of organization. As a complex system, the animal’s structure should conform to these
principles. Scale-invariance is seen in the architecture of our bodies, from the cell to the muscular-connective-
skeletal system (MCS) organization. At the micro scale, cellular tensegrity structures are governed by laws of
form, which define the existence of stable architectures resulting from the organization of few elements
(microtubules and micro- filaments). Similarly, at the macro level, physical principles that govern tensegrity
structures account for the complex organization of the MCS (fascial, muscle and other connective tissue
architecture).

Tensegrity, or tensional integrity, is an architectural design that allows the emergence of flexible and
omnidirectionally stable structures, by virtue of the presence of a pre-existing tensional force (prestress) and by
an organization, in which its internal elastic elements are continuous. The organization of the MCS system
conforms to that of a tensegrity structure. Bones are discontinuous compressive elements, while fascia, ligaments,
muscles and tendons form a continuous tensile network. Muscle tone provides the same effect as prestress in
tensegrity structures. As expected from a tensegrity structure, the existence of prestress and tissue continuity
allows the MCS system to act as a medium for force propagation that redistributes mechanical energy globally.

The concept of tensegrity contributes not only to the understanding of the intrinsic stability of the cell and the
MCS system, but also opens new possibilities to understand body-related perceptual mechanisms. The similarities
between the transformations in optical flow and the changes in geometrical force balance as the result of the
energy flows within a tensegrity structure offer the basis for the cell’s mechanosensation and the body’s haptic
perception. Transformations of postures, in the tensegrity-like MSC system, are transformations of patterns of
tension distributions. This array of tension transformations in the body’s tissues, in which the mechanoreceptors
are immersed, constitutes information similar to Gibson’s optic array. And, as Arthur Iberall has argued,
perception emerges naturally out of organized matter-energy flows.
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