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Apparatus for mapping an object, comprising:
an illumination assembly, comprising:

[g$ ' — *ﬁﬂ;& 0) a_transparency containing a plurality of micro-lenses
>l — / arranged 1n a non-uniform pattern: and
7 ,r 7 C l/“/X‘\ a light source, which is configured to transilluminate the

transparency with optical radiation so as to project the
% ’é‘ {? ] pattern onto the object;

an image capture assembly. which is configured to capture
an image of the pattern that is projected onto the object
using the transparency; and

aprocessor, which 1s coupled to process the image captured

by the image capture assembly so as to reconstruct a
three-dimensional (3D) map of the object.

23. The apparatus according to claim 22, wherein the
micro-lenses are configured to focus the optical radiation to
form respective focal spots at a focal plane in the non-uniform
pattern, and wherein the light source comprises optics for
projecting the non-uniform pattern of the focal spots from the
focal plane onto the object.

24. The apparatus according to claim 22, wherein at least

[ 1__" il ] some of the micro-lenses have non-uniform focal lengths, and
\Y - . . + ~ - .
A4 - wherein the light source comprises optics for projecting the
§|é E C% EfF H JEE BH i’ﬁﬂ] % nOn-unifor([ln pat;em gf the focal spo;s so that the pattclalm tllllat
1s projected on the object varies with distance from the illu-
US20100118123 2 .

mination assembly.
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25-45. (canceled

[BRTFIF] —> 3
463 A method for mapping an object, comprising:

transilluminating a transparency containing a plurality of
[ g% ' —_ ;FE ;!’e& 0) micro-lenses arranged 1n a non-umiorm pattern so as to
| S . -~ -
e R project the non-uniform pattern onto the object:
N

Ev4 /r 7 Py capturing an image of the non-uniform pattern that is pro-

A jected onto the object; and
7& = i.l ] processing the captured image so as to reconstruct a three-

dimensional (31)) map of the object.
47. The method according to claim 46. wherein the micro-
lenses are configured to focus the optical radiation to form
respective focal spots at a focal plane in the non-uniform
pattern, and wherein transilluminating the transparency com-
prises projecting the non-uniform pattern of the focal spots
from the focal plane onto the object.

48. The methed according to claim 46. wherein at least
some of the micro-lenses have non-uniform focal lengths, and
wherein transilluminating the transparency comprises pro-

G jecting the n(.)n-uni.fonn pattern of the foca! spots so t'hat the
" E':' pattern that is projected on the object varies with distance

¥ H FEBR#E from the transparency.
US20100118123

z
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@Apparams for mapping an object. comprising:
an illumination assembly, comprising:

[ER(ZEHD
<4oaOL>X
=)

a diffuser;
a light source, which is configured to transilluminate the
diffuser with optical radiation:
9& transparency containing an array of micro-lenses.
which are arranged to focus the optical radiation
transmitted through the diffuser, thereby generating a

[{F5C]
KEFFHERBEE
US20100118123

z
X

pattern of spots: and
projection optics, which are arranged to project the pat-
tern onto the object;

an image capture assembly. which is configured to capture

an 1mage of the pattern that 1s projected onto the object
using the transparency; and

a processor, which is coupled to process the image captured

by the image capture assembly so as to reconstruct a
three-dimensional (3D) map of the object.

50. The apparatus according to claim 49. wherein the illu-
mination assembly is configured to project the pattern so that
the pattern varies with distance from the illumination assem-
bly.



-

A method for mapping an object, comprising:

transilluminating a diffuser with optical radiation:

[ g % ‘ :*ﬁ %ﬂ O) focusing the optical radiation transmitted through the dif-
. o fuser using an array of micro-lenses, thereby generating
747 AL A >a pattern of spots;
;E A i,\ ] projecting the pattern onto the object;
= capturing an image of the pattern that is projected onto the

object; and
processing the captured image so as to reconstruct a three-
dimensional (3D) map of the object.
52. The method according to claim 51, wherein the pro-
jected pattern varies with distance from the array of
micro-lenses.

[{F5C]
KEFFHERBEE
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[Holophonic Sensor with Random Hole Pattern)
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[Holophonic Sensor with Random Hole Pattern]
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[Holophonic Sensor with Random Hole Pattern]
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[ Holophonic Sensor with Random Hole Pattern]
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