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IVAVEFRONT ABERR.ATION A¡TD DISTÀ}ICE MEASUREMENT PHASE CAI{ERJA

ABSTR;ACT

A  q r ¡ q l -  a m  n n n <  i s f  i  n n  ô f  â  n h a s e  C a m e f a  \ ^ / i t h  m i C f O f  e n S e S* } . '

p l - a c e d  i n  t h e  f o c a l  p o i n t  o f  a  c o n v e r g i n g  l e n s ,  w h e r e i n  t h e

c a m e r a  d a t a ,  p r o c e s s e d  u s i n g  a  c o m b i n e d  F o u r i e r  " S . I i c e "  a n d

1 0  f a s t  F o u r i e r  t r a n s f o r m  e d g e  d e t e c t i o n  t e c h n i q u e ,  p r o v i d e  b o t h

a  th ree-d imens ionaf  wavef ron t  map and a  rea l  scene depth  map

w i t h i n  a  b r o a d  T a n g e  o f  v o ] u m e s .

r l q â  i n  â n \ 7  f i ^ l ^  r . r Ì ì ^ F ^u r r j  ! r c  L u  W l l ú I U

ear th -based as t ronomica l

o b s e r v a t i o n ,  o p h t h a l m o l - o g y ,  e t c .  ,  a s  w e l f  a s  i n  f  i e l - d s

r e q u i r i n g  m e L r o l o g y ,  e .  g .  r e a f  s c e n e s ,  C C D  p o l i s h i n g ,

au tomobi fe  mechanícs ,  e tc .  The invent ion  is  app l ied  to  the

n ¡ r f ì r - r l l ¡ r  ô â q ê  a f  ¡ l - m n q n h o r i ¡  l - n m n ¡ r : n l . r r ¡  ' ¡ q ì n n  I i T , T s  I l a r n a -} / q !  L r v u r q r  ç q o ç  v !  a L r l r v Ð y r r ç ! r ç  L v r l r v v r q } J f r ]  u r l r r y  ! ! r r  \ r q r v u

d i a m e t e r  t e l e s c o p e s :  5 0  o r  1 0 0  m e t r e s ) .

The invent ion  is  su i tab l -e

wavef ron ts  need to  be  known such

for
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WAVEFRONT ABERRATION AND DISTANCE MEASUREMENT PHASE CAMERA 5ABSTRACT
A system consisting of a phase camera with microlenses placed in the focal
point of a converging lens, wherein the camera data, processed using a
combined Fourier "Slice" and 10 fast Fourier transform edge detection
technique, provide both a three-dimensional wavefront map and a real scene
depth map within a broad range of volumes.              The invention is
suitable for use in any field where wavefronts need to be known such as
earth-based astronomical 15 observation, ophthalmology, etc., as well as in
fields requiring metrology, e.g. real scenes, CCD polishing, automobile
mechanics, etc. The invention is applied to the particular case of
atmospheric tomography using ELTs (large-diameter telescopes: 50 or 100
metres). 20 Figure. 1 


