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Abstract. This paper surveys the new, algorithmic theory of movingiea.
Applications in geometry, computer vision, classical n&at theory, and
numerical analysis are indicated.

1. Introduction

The method of moving frames (“repéres mobiles”) was forggdEbe Cartan,

[7, 8], into a powerful and algorithmic tool for studying theometric properties of
submanifolds and their invariants under the action of ssfamation group. How-
ever, Cartan’s methods remained incompletely understondtiae applications
were exclusively concentrated in classical differentebmetry, see [12, 13, 15].
In the late 1990’s, we have formulated in [10, 11] a new apghida the moving

frame theory that can be systematically applied to geneaakformation groups.
The key idea is to define a moving frame as an equivariant malpetdransfor-

mation group. All classical moving frames can be reinteégaien this manner,
but the new approach applies in far wider generality. C&teonstruction of the

moving frame through the normalization process correspdadhe choice of a
cross-section to the group orbits. Building on these twopinideas, one may
algorithmically construct moving frames and complete eyt of invariants for
completely general group actions. The existence of a mdvarge requires free-
ness of the underlying group action.

Classically, non-free actions are made free by prolongingtt space, leading to
differential invariants and the solution to equivalencd agmmetry problems via
the differential invariant signature. More recently, thevimg frame method was
also applied to Cartesian product actions, leading to ifieastson of joint invari-

ants and joint differential invariants, [26]. The combinatof jet and Cartesian
product actions known as multi-space was proposed in [274 fiamework for

the geometric analysis of numerical approximations, amaltive application of
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