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The Mechanics of Terrestrial Locomotion
How animals and robots could and do get around

Description. This course is about mechanical models and empirical studies
that shed light on the coordination, speed, energetics, andstability of locomo-
tion in animals (especially people), and robots. Topics will include the spring-
mass (pogo-stick) running model, passive-dynamic models of walking, and simple
models of multi-leg locomotion. Other topics will be selected from rolling, slid-
ing, rowing, pedalling, brachiation, dinosaur running and swinging. Non-linear
dynamics concepts, such as return maps, limit cycles and their stability, will be
taught as needed. The simplest of muscle laws (Hill type models) will be intro-
duced. Some classical biomechanics accounting methods (internal and external
work, \recovery", and various costs of transport) as well asrecently introduced
methods (segment power analysis, induced acceleration analysis) will be learned
and critiqued. Various mechanics tricks that nature has found to reduce energy
losses will be analyzed (spending energy on leg swinging to reduce collision losses,
using toe-o� to reduce collision loss, sequencing foot fallin horse galloping, the
�nding of collisionless 
ights by monkeys swinging betweenbranches, etc).
The emphasis throughout will be on rigorous understanding of various simple con-
cepts through mechanically complete models. Analysis willbe through pencil and
paper and with computer simulation. The students will learn (or refresh) their
skills at generating equations that describe the motions ofsimple 2D mechanisms.
Weekly and bi-weekly homework and projects. Final exam.

Prerequisites: Any one of TAM 570, MAE 571, MAE 479, or AEP 333 (or,
with permission of the instructor, excellent knowledge of TAM 203). Students
must have, or be willing to learn quickly on their own, various Matlab skills
(ODE simulation, linear equation solution, simple symbolic manipulations, basic
graphics commands).

Readings: will be from on-reserve books such as those by McMahon, Alexander,
and Cavagna as well as reprints of journal articles.


