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Abstract: The one-sheeted hyperboloid H L1 with Cartesian equation xg - xlz

- x% = —1 may be parameterized as
x = (sinh g, cosh y cos @, cosh y sin @),

where x € R, 0 < ¢ < 2n. The motions on H L1 are of two types: (i) rotations:
x(x, @) > (%, © + ©g); and (ii) displacements: x(x, @) > (% + %o, ®). They
constitute the group SOq(1, 2). To define dilation on H L1 project it onto the cone
C=1{e=(8, &, &) e R®: €3 — €7 — €3 =0}, with dilation & > & In polar
coordinates, the dilation operator acts on a point x(3, @) by D,(x, ©) = (4> ©),

with sinhy, = asinhy.

For all test functions f on H 1’1, introduce the following pair of transforms
fi(v, &) = (f(x), sig(x)), where v e R*, & varies on the half cone C* =
{£eC:&y >0} and the kernels sf’g(x) are hyperbolic plane waves. This
transformation is called the Fourier-Helgason transform.

Let y € I’ (H 1’1) be a symmetric and rotation invariant function, a — a(a) be a

positive function on Ry . Then we say that \y is admissible if there exist constants m

o~

and M such that 0 <m <A, (v) ::j(:o| (Vo) (v)|2 o(a)da <M <. Given an

admissible H"!-wavelet y, the H LT _continuous wavelet transform of f €
2 L1y -1
2(HY) s Wila, €)= (g 1) = [ 11 Valg™0) f()du(x). g < 505(1, 2),

a >0, where y,(x)=2Ma, x)l/zw(Dl/ax) such that A(a, x) is the Radon-



2

Nikodym derivative. We show that a symmetric and rotation invariant function

v e I*(H"") is admissible if a(a)da is a homogencous measure of the form

o Pda with B > 3, and the following zero-mean condition is satisfied:
[ 11 9)dutr o) =0.
H il
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