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Abstract: The one-sheeted hyperboloid 1,1H  with Cartesian equation 2
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2 −=− x  may be parameterized as 

( ),sincosh,coscosh,sinh ϕχϕχχ=x  

where ,R∈x  .20 π<ϕ≤  The motions on 1,1H  are of two types: (i) rotations: 

( ) ( );,, 0ϕ+ϕχϕχx  and (ii) displacements: ( ) ( ).,, 0 ϕχ+χϕχx  They 

constitute the group ( ).2,10SO  To define dilation on ,1,1H  project it onto the cone 

{ ( ) },0:,, 2
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210 =ξ−ξ−ξ∈ξξξ=ξ= RC  with dilation .ξξ a  In polar 

coordinates, the dilation operator acts on a point ( )ϕχ,x  by ( ) ( ),,, ϕχ=ϕχ aaD  

with .sinhsinh χ=χ aa  

For all test functions f on ,1,1H  introduce the following pair of transforms 

( ) ( ) ( ) ,,,ˆ
, xxff ±
ξν± ε=ξν  where ,+∈ν R  ξ  varies on the half cone =+C  

{ }0: 0 >ξ∈ξ C  and the kernels ( )x±
ξνε ,  are hyperbolic plane waves. This 

transformation is called the Fourier-Helgason transform. 

Let ( )1,12 HL∈ψ  be a symmetric and rotation invariant function, ( )aa α  be a 

positive function on .+∗R  Then we say that ψ is admissible if there exist constants  m 

and M such that ( ) ( ) ( ) ( )2
0

0 : .am a da M
∞

ψ ±< ≤ ν = ψ ν α ≤ < ∞∫A  Given an 

admissible 1,1H -wavelet ψ, the 1,1H -continuous wavelet transform of ∈f  

( )1,12 HL  is ( ) ( ) ( ) ( )∫ μψ=ψ= −
1,1 ,,:, 1

, H agaf xdxfxgfgaW  ( ),2,10SOg ∈  

,0>a  where ( ) ( ) ( )xDxax aa 1
21, ψλ=ψ  such that ( )xa,λ  is the Radon-



 2 

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

( )1,12 HL∈ψ  is admissible if ( )daaα  is a homogeneous measure of the form 

daβ−α  with ,3>β  and the following zero-mean condition is satisfied: 

( ) ( )∫ =ϕχμϕχψ
1,1

.0,,
H

d  
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