1130

A. PELLiosisz and B, Luisas

COVARIANT FEATURE AMALYSIS
OF THE IMAGE VECTOR

CONTRAVARIANT SYMTHESIS
BY THE METRIC TENSOR

FI1G. 4. Covariant analysis and contravariant synthesis via a mclm‘.' 1ensor. (A) Given a two-dimensional

intended vector U and three 2. ff, y axes of an pl f the d position could be
performed by a two-step operation. (B) Firstly, covamnl wmpnnents of U can be rsmbllshul. usmg the
geometry of the two-space, to any ber of d dependently. (The perpendi

ic. inner products. provide the “features’ of the desired U vector in any coordinate dnmmnl [(&]
Secondly. provided that the = ff. y space is geometrical and its metric tensor is available (in contra-
variant expression), the corresponding set-of contravariant comy can be blished. (D) Contra-
variant components. which physically generate the displacement vector U. (As shown in B, the added up

covariant components do not even point into the direction of T7.)
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FiG. 5. Computer model of the ion of two-di ional intended vectors by a three-
segment limb. using the cowmnt .mnl\rsns and contravariant synthesis, via a metric tensor. (A) Letters
OK. rer ing two-di 1 ded movement vectors by cach segment of the letters, (B) Dys-

metric writing: the intended vectors are decomposed into covariant components (as in Fig. 4B, and the
three-segment arm is moved direcily according o the corarians components. Note the ataxic, “dysmetric’

which, ch istically, is better in some directions, while much worse in others. (C) Intro-
ducing a matrix of 3 x 3 constants as a metric tensor of the 2. f, 7 space. the covariant components are
transformed into contravariant (physicall components, which are cupable of ing the intended

vectors. The characteristic distortion of the writing is the result of the position-independence of the

metric. (D) Exccution of the intended veetors by using a position-dependent metric, where the em-

bedding of the three-space into the internal hyperspace is h phic at each point of the writing: i.c,
the CNS hyperspace is curved.




