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MULTI-VIEW IMAGING APPARATUS

FIELD OF THE INVENTION

[0001] The present invention relates generally to imaging
systems and their methods of use. More specifically, the
present invention relates to imaging systems and methods
used in capturing images from multiple views.

BACKGROUND OF THE INVENTION

[0002] One specialized type of imaging involves the cap-
ture of low intensity light (on the order of individual
photons) from a light emitting sample, and the construction
of images based on the photon emission data. This source of
light in the sample visually indicates the origin of the
activity of interest. For example, specialized in-vivo imag-
ing applications may include analysis of one or more rep-
resentations of photon emissions from internal portions of a
specimen superimposed on a photographic representation of
the specimen. The luminescence representation indicates
portions of the specimen where an activity of interest may be
taking place. The photographic representation provides the
user with a pictorial reference of the specimen.

[0003] In-vivo imaging is performed by capturing an
image of the sample using a camera. Intensified or cooled
charge-coupled device (CCD) cameras are often used to
detect the localization of low intensity light-producing cells
in the sample. These cameras are considerably complex,
require specialized cooling, and are fixed to a single location
on the top of a specimen chamber. A user places a sample at
a predetermined position on the bottom of the specimen
chamber within the field of view for the overhead camera.
This static relationship between camera and sample limits
image capture to overhead images only.

[0004] Often, it is desirable to capture different views of
the sample. For example, the detection of internal light-
producing cells from the underside of a mammalian sample
may be affected by covering tissue which the light must
penetrate before being captured by the overhead camera. By
gathering data from different angles, a user can obtain more
information about the location and intensity of a light source
in the animal than possible using only a single view.
However, it may be impractical to reposition the sample to
capture a different view when using an overhead camera.

[0005] In view of the foregoing, an improved imaging
system that enables the capture of images from different
views without repositioning the posture of the sample would
be highly desirable.

SUMMARY OF THE INVENTION

[0006] The present invention relates to systems and meth-
ods for capturing an image of a sample. The sample is placed
on a moveable stage in an imaging box. The moveable stage
allows an image of the sample, or portions thereof, to be
captured by a camera from different views, angles, and
positions within the imaging box without repositioning the
posture of the sample. As the sample is variably located
within the imaging box, a light transmission device assists
image capture by transmitting light emitted or reflected from
the sample to a common datum associated with a camera.

[0007] In one aspect, the present invention includes a
processor which is electrically coupled to the camera. The
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processor may also provide control of the moveable stage. In
one embodiment, a transparent stage is used to allow image
capture from angles beneath the stage.

[0008] In another configuration, the imaging system com-
prises an imaging box having a set of walls enclosing an
interior cavity. The imaging system also includes a camera
mount configured to position the camera relative to a fixed
datum on one of the walls for viewing by the camera and a
light transmission device. The imaging system additionally
comprises a moveable stage apparatus including a transport
mechanism and a stage configured to support the sample
within the interior cavity. The stage is coupled to the
transport mechanism for movement of the sample to one of
a plurality of positions in the interior cavity. The transport
mechanism and the light transmission device cooperate to
direct light reflected or emitted from the sample to the fixed
datum to capture the image by the camera.

[0009] In another aspect, the imaging apparatus comprises
an imaging box including an interior cavity for receiving the
sample and a stage for supporting the sample. The imaging
apparatus further comprises a first linear actuator attached to
the imaging box and capable of positioning the moveable
stage in a first direction. The imaging apparatus additionally
comprises a second linear actuator attached to the first linear
actuator, attached to the stage, and capable of positioning the
moveable stage in a second direction. The first linear actua-
tor and the second linear actuator cooperate to position the
stage at one of a plurality of positions in the interior cavity.

[0010] In yet another aspect, the imaging apparatus
includes a positioning arm rotably coupled to the stage and
rotably coupled to the imaging box such that the stage
remains substantially horizontal for any rotational position
of the positioning arm relative the imaging box. The imaging
apparatus additionally includes a mirror attached to posi-
tioning arm. The mirror is configured to reflect light emitted
from the sample at least partially along a fixed datum.

[0011] In another aspect, the invention relates to a method
for imaging a sample. The sample is supported by a stage
moveable within an imaging box that is coupled to a camera
configured to capture an image of the sample. The method
includes moving the stage to a first position in the imaging
box. The method also includes capturing a first image of the
sample from the first position using the camera. The method
further includes moving the stage to a second position in the
imaging box. The second position has a different angle
relative to a fixed datum associated with the camera than the
first position. The method additionally includes capturing a
second image of the sample from the second position using
the camera.

[0012] In still another aspect, the invention relates to a
stage apparatus for use with an imaging system for capturing
an image of a sample with a camera. The imaging system
includes an imaging box having a set of walls defining an
interior cavity, and a camera mounted relative to a fixed
datum on one of the walls. The stage apparatus comprises a
light transmission device, and a transport mechanism. The
stage apparatus further includes a stage configured to sup-
port the sample within the interior cavity where the stage is
coupled to the transport mechanism for movement of the
sample to one of a plurality of positions in the interior cavity.
The transport mechanism and the light transmission device
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