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SYSTEMS, METHODS, AND APPARATUS FOR. ENHANCING A CAMERA FIELD
OF VIEW IN A VEHICLE

FIELD OF THE INVENTION

5 This invention generally relates to imaging portions of a vehicle with a camera,
and in particular, to systems, methods, and apparatus for enhancing a field of view of the

camera.
BACKGROUND OF THE INVENTION

Automobile manufacturers rely on a number of in-cabin sensors and controls for

10 receiving input from occupants of a vehicle and/or measuring aspects associated with the
vehicle. In-cabin cameras may be used as sensors, for example, to gather information
about items or occupants in the vehicle. Incertain cases, the use of in-vehicle cameras can

be used to simplify wiring harnesses, reduce bulk, increase reliability, and decrease
manufacturing costs. But the in-vehicle cameras may be restricted in number and/or

15 placemeni locations within (he vehicle due to practical or cost constraints. By limiting the
number or placement of cameras in the vehicle, the usable field of view may be limited to

certain portions of the vehicle cabin.
BRIEF DESCRIPTION OF THE FIGURES

Reference will now be made to the accompanying figures and flow diagrams,

20 which are not necessarily drawn to scale, and wherein:

FIG. 1A is adiagram of an illustrative camera having a field of view expanded by

adome mirror, according to an example embodiment of the invention.

FIG. 1B is adiagram of the illustrative camera of FIG. 1A with the field of view
modified by a redirecting mirror, according to an example embodiment of the invention.

25 FIG. 2 is a diagram of vehicle side view with an illustrative cabin-facing camera
having a field of view modified by a reflective surface, according to an example

embodiment of the invention.
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FIG. 3isadiagram of avehicle side view with illustrative cabin-facing camera and
a retracted modified reflective surface, according to an example embodiment of the

invention.

FIG. 4 is a block diagram of an illustrative camera field of view modification

5  system, according to an example embodiment of the invention.

FIG. 5 is a method flow diagram, according to an example embodiment of the
invention.
DETAILED DESCRI PTION

Embodiments of the inyention will be described more fully hereinafter with

10 reference to the accompanying drawings, in which embodiments of the invention are
shown. This invention may, however, be embodied in many different forms and should

not be construed as limited to the embodiments set forth herein; rather, these embodiments

are provided so that this disclosure will be thorough and complete, and will fully convey

the scope of the invention to those skilled in the art.

15 In the following description, numerous speci fic details are set forth. However, it is
understood that embodiments of the invention may be practiced without these speci fic
details. In other instances, well-known methods, structures, and techniques have not been
shown in detail in order not to obscure an understanding of this description. References
to "one embodiment,” “"an embodiment,” “"example embodiment,” “various

20 embodiments,” etc., indicate that the embodiment(s) of the invention so described may
include a particular feature, structure, or characteristic, but not every embodiment
necessarily includes the particular feature, structure, or characteristic. Further, repeated
use of the phrase "in one embodiment" does not necessarily refer to the same embodiment,

although it may.

25 In the following description, references to "mirror," are generally used to refer to at
least a specular surface, and may be interchangeable with "reflector," "reflective element,”
"reflective surface," etc. According to example embodiments of the invention, the
specular surface may be flat, shaped, domed, distorted, curved, etc. According to certain

example embodiments, the term “mirror" may refer to one or more reflective elements.

30 Certain embodiments of the invention may enable a fixed-position camera to have

an associated field-of-view modified, redirected, or extended by the selective addition or
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remova of one or more mirrors in the path of the field of view of the camera. According
to an example embodiment, the one or more mirrors may be selectively engaged so that
images from a certain part of a vehicle are reflected into the field of view of the camera
In another embodiment, the one or more mirrors may be disengaged or retracted so that
there is a clear field-of-view path for imaging other parts of the vehicle. According to
another example embodiment, the one or more mirrors may be selectively engaged so that
images from a certain part of a vehicle are reflected into the field-of-view of the camera
for imaging, while part of the field-of-view of the camera is unobstructed by the mirror.

In this example embodiment, different regions of a vehicle may be imaged simultaneously.

According to example embodiments of the invention, the position, lilt, rotation,
attitude, curvature, distortion or a combination thereof, of the mirror may be selectively
changed for accessing different views associated with the vehicle. According to example
embodiments, one or more servomotors, actuators, solenoids, electrostatic elements, etc.,
may be utilized to selectively control the position, tilt, rotation, attitude, curvature or
distortion of the mirror. According to an example embodiment, the proximity of the
mirror to the camera may be selectively modified. According to an example embodiment,
a camera may have an acceptance angle associated with its field-of-view, and a small
diameter mirror placed near the camera aperture may be utilized to redirect at least a
portion (if not al of) the camera's field-of-view. According to an example embodiment, a
diameter associated with the mirror may need to be increased as the distance increases
between the camera aperture and the mirror. According to certain example embodiments,
it may me advantageous in terms of weight, bulk, and space to utilize small mirrors placed

close to the camera aperture for redirecting the field-of-view

In accordance with certain example embodiments, mirrors may interact- with, or
may be attached to one or rhore actuators. According to example embodiments, the
aciuators may be selectively engaged to position, place, or adjust certain aspects of the
mirror. According to example embodiments, the actuators may be utilized to position,
place, or adjust the mirror with respect to the field-of-view of the camera.  In example
embodiments, the. actuators may be utilized for selectively disengaging to ater or remove
the relative placement or shape of the mirror with respect to the camera field-of-view.

According to example embodiments, the actuators may provide certain controlled

PCT/US2011/067823
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actuation movements for positioning the mirror, including linear trandlation, rotation, tilt,

and attitude.

Accordi ng to example embodiments, the mirror may be deformable. For example,

the mirror may t;e flat in one mode, and curved in another mode. According to example

5  embodiments, the actuators and mirrors may be designed to selectively modify the shape,
deformation, curvature, etc., associated with the mirror. For example, an actuator may be
configured to selectively bend a portion of the mirror or substrate upon which a flexible

mirror surface is attached.

According to an example embodiment, a camera may be placed in or near, the

10 vehicle console and may be configured to view a driver head and torso. In an example
embodiment, with the addition of a mirror properly positioned, the camera field-of-view

may be extended to include one or more passengers, for example. By controlling the
position of the mirror, the field-of-view may be further extended to include image
information from outside of the vehicle. But certain areas of interest within or outside of

15 the vehicle may <till be blocked due to certain objects obstructing the view. According to
an example embodiment, two or more mirrors may be selectively positioned and utilized

in combination for accessing views that may not normally be in the line-of-sight of the

camera or the camera and single mirror combination.

Various components and geometries may be utilized for selectively redirecting or
20 extending a field-of-view of a camera, according to example embodiments of the

invention, and will now be described with reference to the accompanying figures.

FIG. 1A illustrates a camera 100 with a normal field-of-view 108 expanded to an
extended field-of-view 110 by a dome mirror 106, according to an example embodiment
of the invention. 1n an example embodiment, the camera 100 may be mounted or attached

25 to aportion of a vehicle, for example, on the console or dash 102. According to example
embodiments, the camera 100 may be placed in any convenient location anywhere in the
vehicle. According to an example embodiment, the dome mirror 106 may be attached to
the vehicle, for example, on the underside of a rear view mirror. on a window, on or near
the cabin headliner, or in any convenient location on the vehicle. According to an exampile

30 embodiment, the camera and mirror combination may be rotated, translated, etc., for any
convenient placement within the vehicle without departing from example embodiments.

According to example embodiments, the camera and associated mirrors may be placed
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inside the cabin compartment of the vehicle. In other example embodiments, the camera,
the mirror(s), or both the camera and mirror(s) may be placed on the vehicle outside the

cabin compartment.

According to example embodiments, the dome mirror 106 may provide a particular

5 "fisheye" or warped view of the vehicle cabin for imaging by the camera 100. For
example, the dome mirror 106 may provide a 360-degree view. In an example
embodiment, the view may include image information inside and/or outside the vehicle.

In this example embodiment, additional information that would normally be outside of the

view of the camera 100 alone may be available for imaging by the camera 100. According

10 to example embodiments, images captured by the camera 100 may be processed,

transformed, un-warped, €etc., to obtain information from aregion of interest.

FIG. 1A aso depicts an example slot 104 for housing a redirecting minor 112,

depicted in this figurein a retracted position. FIG. | B depicts the redirecting mirror 112

in an engaged or alternate position. According to an example embodiment, the redirecting

5 mirror 112 may be selectively engaged, tilted 116, warped, etc. to select a desirable
redirected field-of-view 114.

FIG. 2 is a diagram of vehicle side view 200 with an illustrative cabin-facing

camera 202 having a field-of-view that may be modified, enhanced,‘ or extended by a

redirecting minor 204, according to an example embodiment of the invention. In an

20 example embodiment, the redirecting mirror 204 may be configured to selectively engage

(as shown) or to retract into a cavity 206 via one or more actuators. According to example

embodiments, the camera 202 and actuators associated with the redirecting mirror 204

may be placed in the console near convenient locations for access to wiring, power, etc.

According to an example embodiment, one or more actuators may be utilized for tilling or

25  rotating 216 the redirecting mirror 204. For example, the redirecting mirror may be tilted
or rotated 216 to adjust a redirected field-of-view of the camera 202.

According to an example embodiment, the redirecting mirror 204 may be
trandated to only partially interact with a field-of-view of the camera 202. 'In this example
embodi ment., the redirecting minor 204 may provide a partial redirection of the field-of-

30 view, while other pails of the field-of-view may remain within the line-of-sight of the

camera without redirection by the redirecting mirror 204. According to example
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embodiments, the redirecting mirror 204 may betilted or rotated 216 completely out of the

way of anormal field-of-view associated with the camera 202.

According to example embodiments, one or more of the camera 202, redirecting
mirror 204, or cavity 206 may be attached to a dash 208 or other convenient locations
associated with a vehicle. [n an example embodiment, a rear view mirror 212 may be
attached to a windshield 210, for example, and may include additional redirecting mirrors
for obtaining extended or expanded images associated with the vehicle. For example, as
depicted. previously in FIGs. ‘1A and 1B, the rear view mirror 212 may include a dome
mirror or other mirror surface that could be used in conjunction with the tilted 216
redirecting mirror 204 to provide additional extended views of the vehicle cabin. Similar
to the redirecting mirror 204, the rear view mirror may be selectively arranged, tilted,
warped, etc., for coordination with the redirecting mirror 204. According to an example
embodiment, the redirecting mirror 204 may be engaged and/or tilted 216 to obtain images
outside of the vehicle. According to an example embodiment, the redirecti ng mirror 204
may be retracted into the cavity 206 and/or tilted 216 to obtain images inside the vehicle,
for example, regions of interest associated with or near apassenger seat 214. According to
an example embodiment, the redirecting mirror 204 may be configured to image portions
outside of the vehicle when the vehicle is parked and there are no occupants of the vehicle.
According to an example embodiment, certain triggers, such as a door opening, a weight
sensor, a key fob, an ignition switch, gestures by the occupant etc., be utilized to modi fy
the position, tilt, retraction, bending, warping, etc.. of the redirecting mirror 204 or any
other associated reflection surface. According to example embodiments, the redirecting
mirror 204 may be selectively altered in response to various triggers for switching views
from the outside the vehicle to inside the vehicle, or for switching among any views

available.

FIG. 3 is an illustrative diagram of a vehicle side view 300 with a cabin-facing
camera 302 (which may correspond to the camera 202 of FIG. 2) and a retracted
redirecting mirror 304 (which may correspond to the redirecting mirror 204 of FIG. 2).
According to an example embodiment of the invention, and as mentioned above, sensors
may be located in vehicle, for example, to detect the presence of an occupant 308.
According to an example embodiment, the cabin-facing camera 302 may image portions

of the vehicle cabin interior. According to example embodiments, the images may be

PCT/US2011/067823
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processed or analyzed to obtain information associated with one or more occupants 308 of

the vehicle or any item, control, etc., associated with the vehicle including, but not limited

to, physical features, hand position(s), steering wheel position(s), seat position, safety belt

position, pedal position, personal items, control settings, passengers, vehicle contents,
5  vehicle settings, etc.

FIG. 4 is a block diagram of an illustrative camera field-of-view modification

system 400, according to an example embodiment of the invention. The system 400
includes a control ler 402 in communication with one or more cameras 424, and one or
more actuators 426 for positioning or configuring one or more mirrors 422 with respect to

10 the one or more cameras 424. According to an example embodiment, the control ler 402
may include one or more processors 406, and one or more input/output interfaces 408.

~ According to an example embodiment, the one or more input/output interfaces may be
utilized for communication with the one or more cameras 424 and/or the one or more
actuators 426. According to example embodiments, the one or more actuators 426 may

15 include " servo controls, and/or actuation feedback for position verification and/or

adjustment for rough or fine positioning of the one or more mirrors 422.

According to an example embodiment, the memory 404 may include an operating

system 412 and data 414. In an example embodiment, the memory 404 may include a
mirror module 418 that may be utilized for positioning or configuring the mirrors 422 via

20 the one or more actuators 426. According to example embodiments, the one or more
actuators 426 may include an electrostatic transducer, magnetic, electrostatic charge, linear
motor, solenoid, DC motor, air—driveh motor, or any device that can configure the one or

more mirrors. In example embodiments, configuring the one or more mirrors can include

linear trandlation, rotation, tilting, scanning, etc.

25 According to an example embodiment, the memory may include one or more
camera modules 420 for controlling the camera 424, receiving images, processing the

images, and/or extracting information from image information.

In accordance with an example embodiment, the controller 402 may- include one or

more network interfaces 4 10, for communicating with a remote server 434 via a wireless

30 network 432. For example, image information captured by the one or more cameras 424
or information associated with the image information, may be communicated to a remote

device 434, for example, a computer, web server, mobile computing device, etc. At the
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remote device 434, or a device in communication with the remote device 434, the image
information or information associated with the image information can be stored, further
processed, or viewed so that an owner may view the contents or surroundings of the
vehicle from a remote location. According to another example embodiment, a vehicle
owner (or other associated entity having access rights) may use such a system for visual
verification of the occupants, or to capture and transmit one or more images inside or
outside of the vehicle. According to example embodiments, law enforcement or other
authorized entities may utilize such a system to capture an image of a thief if the car is

stolen.

According to an example embodiment, the camera module 420 may be utilized for
determining depth information associated with images captured by the one or more
cameras 424. According to an example embodiment, the controller 402 may be uti lized to
control one or more light source 428, for example, to illuminate occupants or objects in the
vehicle with structured light. For example, a known pattern of light may be generated
from the light source 428 by transmitting the light through a diffraction grating or
holographic element 430. In accordance with example embodiments, the resulting light
pattern may be projected onto occupants or objects in the vehicle. According to another
example embodiment, the resulting light pattern may be projected the objects outside of
the vehicle. According to example embodiments, the light source 428 may include a light
emitting diode, a laser diode, etc. According to example embodiments, the light source
428 may emit wavelengths that are visible to the camera 424, including eye-safe infra-red,
near infra-red, visible, or ultra-violet. According to example embodiment, the light source
428 may be pulsed (for example according to a multiple of a frame-rate associated with

the camera 424) to further aid in detection of the projected image.

According to an example embodiment, the one or more cameras 424 may capture
images to determine depth information associated with one or more objects or people upon
which the structured light is projected. For example the camera module 420 may be
utilized to process images and detect shapes or relative spacing of features associated with
the projected structured light. According to an example embodiment, the structured light
may be designed with a known pattern and fan-out angle, for example, by selecting the
wavelength of light from the light source 428 and/or the refractive index and/or optical

density profile of the diffraction grating or holographic element 430. According to

PCT/US2011/067823
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example embodiments, projected features associated with the structured light may be sized
or spaced relative to distance between the diffraction grating or holographic element 430
and the one or more objects or people upon which the structured light is projected.
According an example embodiment, depth information may be obtained by analyzing, for

example with the one or more processors 406, the size or spacing of the projected features.

According to example embodiments, the depth information may be obtained, for
example, to determine a position of an occupant's head or upper body. Such information
may be useful, for example, for placing the position or till angle of a mirror in the proper
location with respect to the object or occupant of interest. For example, the mirror
placement or position of the mirror tilt angle may adjusted, based at least in part, on
information determined from the processed structured light image so that the field-of-view
can be adjusted. According to an example embodiment, the mirror may be adjusted for
optimum (or near optimum) utilization of the field-of-view. For example, a camera may
have a limited number of pixels associated with its field-of-view, and according to an
example embodiment, an image associated with a particular region of interest may have its
the full (or near full) resolution utilized by control ling the combination of the camera and
the mirror(s) so that the region of interest takes up as much of the field-of-view as

practically possible.

An example method 500 for enhancing a field of view associated with a camera in
a vehicle will now be described with reference to the flowchart of FIG. 5. The method
500 starts in block 502, and according to an example embodiment of the invention
includes capturing image information from one or more objects or one or more occupants
in the vehicle. [n block 504, thehmethod 500 includes processing the image information.
In block 506, the method 500 includes receiving trigger information associated with one or
more of the image information, the one or more objects, or the one or more occupants
associated with the vehicle. In block 508, the method 500 includes configuring one or
more reflective surfaces, based at least in part on the received trigger information, wherein
configuring comprises positioning the one or more reflective surfaces with respect to the
camera field of view. In block 510, the method 500 includes adjusting the position of the
one or more reflective surfaces based at least on the processing of the image information.
The method 500 ends after block 510.

PCT/US2011/067823
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According to example embodiments, the trigger information may be based on
events or timing associated With the vehicle, actions or events associated with the one or
more occupants, and/or information associated with the image. For example, a camera
may be positioned to capture images of items or occupants inside the vehicle while in use,
but after the occupant leaves the vehicle and locks the door, for example, the cameras
field of view may scan the cabin for any items left behind, and if nothing is detected, then
the field of view may be switched for monitoring events outside of the car. In this
illustrative example, the act of locking the car may provide trigger information for
positioning the mirrors with respect to the camera for scanning seats, etc. This example

also depicts how the trigger information may be based on information in the image.

Example embodiments may include adjusting a focus associated with the camera
based at least on the processing of the image information. Example embodiments may
include transforming the image information based at least in part on a shape associated
with the one or more reflective surfaces. Example embodiments may include adjusting a
shape of the one or more reflective surfaces. Example embodiments may include
projecting a pattern onto the one or more objects or occupants. Capturing the image
information may include imaging at least a portion of the projected pattern. The
projecting a pattern may include structured light pattern.

Example embodiments may include moving or rotating at least one of the one or
more mirrors or reflective surfaces to ater the field of view associated with the camera.
According to example embodiments, the mirrors may include shapes, profiles, bends, etc.
According to example embodiments, the mirror may be a dome, a cylinder, a multi-

angular reflective array, or a complex shape.

According to example embodiments, certain technical effects can be provided,
such as creating certain systems, methods, and apparatus that can selectively extend,
expand or enhance a field-of-view of a camera. Example embodiments of the invention
can provide the further technical effects of providing systems and methods for utilizing a

single camera to selectively view more than one region associated with a vehicle.

In example embodiments of the invention, the camera field-of-view modi fication
system 400 may include any number of hardware and/or software applications that are
executed to facilitate any of the operations. In example embodiments, one or more

input/output inlerfaces may facilitate communication between the camera field-of-view

10
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modification system 400 and one or more input/output devices. For example, a universal
serial bus port, a serial port, a disk drive, a CD-ROM drive, and/or one or more user
interface devices, such as a display, keyboard, keypad, mouse, cont‘rol panel, touch screen
display, microphone, etc., may facilitate user interaction with the camera field-of-view
modi fication system 400. The one or more input/output interfaces may be utilized to
receive or collect data and/or user instructions from a wide variety of input devices.
Received data may be processed by one or more computer processors as desired in various

embodiments of the invention and/or stored in one or more memory devices.

One or more network interfaces may facilitate connection of the camera field-of-
view modification system 400 inputs and outputs to one or more suitable networks and/or
connections; for example, the connections that facilitate communication with any number
of sensors associated with the system. The one or more network interfaces may further
facilitate connection to one or more suitable networks; for example, alocal area network, a
wide area network, the Internet, a cellular network, a radio frequency network; a
Bluetooth™ (owned by Telefonaktiebolaget LM Ericsson) enabled network, a Wi-Fi™
(owned by Wi-Fi Alliance) enabled network, a satellite-based network, any wired
network, any wireless netWork, etc., for communication with externa devices and/or

systems.

As desired, embodiments of the invention may include the camera field-of-view

modification system 400 with more o less of the components illustrated in FIG. 4.

Certain embodiments of the invention are described above with reference to block
and flow diagrams of systems and methods and/or computer program products according
to example embodiments of the invention. It will be understood that one or more blocks
of the block diagrams and flow diagrams, and combinations of blocks in the block
diagrams and flow diagrams, respectively, can be implemented by computer-executable
program instructions. Likewise, some blocks of the block diagrams and flow diagrams
may not necessarily need to be performed in the order presented, or may not necessarily

need to be performed at all, according to some embodiments of the invention.

These computer-executable program instructions may be loaded onto a genera-
purpose computer, a special-purpose computer, a processor, or other programmable data
processing apparatus to produce a particular machine, such that the instructions that

execute on the computer, processor, or other programmable data processing apparatus

11
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create means for implementing one or more functions specified in the flow diagram block

or blocks. These computer program instructions may also be stored in a computer-

readable memory that can direct a computer or other programmable data processing

apparatus to function in a particular manner, such that the instructions stored in the

5 computer-readable memory produce an article of manufacture including instruction means

that implement one or more functions specified in the flow diagram block or blocks. As

an example, embodiments of the invention may provide for a computer program product,

comprising a computer-usable medium having a computer-readable program code or

program instructions embodied therein, said computer-readable program code adapted to

10 be executed to implement one or more functions specified in the flow diagram block or

blocks. The computer program instructions may also be loaded onto a computer or other

" programmable data processing apparatus to cause a series of operational elements or steps

to be performed on the computer or other programmable apparatus to produce a computer-

implemented process such thai the instructions that execute on the computer or other

15  programmable apparatus provide elements or steps for implementing the functions
specified in the flow diagram block or blocks.

Accordingly, blocks of the block diagrams and flow diagrams support
combinations of means for performing the specified functions, combinations of elements
or steps for performing the specified functions and program instruction means for

20 performing the specified functions. Tt will also be understood that each block of the block
diagrams and flow diagrams, and combinations of blocks in the block diagrams and flow
diagrams, can be implemented by special-purpose, hardware-based computer systems that
perform the specified functions, elements or steps, or combinations of special-purpose

hardware and computer instructions.

25 While certain embodiments of the invention have been described in connection
with what is presently considered to be the most practical and various embodimenls, it is
to be understood that the invention is not to be limited to the disclosed embodiments, but
on the contrary, is intended to cover various modifications and equivaent arrangements
included within the scope of the appended claims. Although specific terms are employed

30 herein, they are used in a generic and descriptive sense only and not for purposes of
limitation.

12
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This written description uses examples to disclose certain embodiments of the
invention, including the best mode, and also to enable any person skilled in the art to
practice certain embodiments of the invention, including making and using any devices or
systems and performing any incorporated methods. The patentable scope of certain

5 embodiments of the invention is defined in the claims, and may include other examples
that occur to those skilled in the art. Such other examples are intended to be within the
scope of the claims if they have structural elements that do not differ from the literal
language of the claims, or if they include equivalent structural elements with insubstantial

differences from the literal language of the claims.
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CLAIMS

The claimed invention is:

1. A method comprising executing computer executable instructions by one or more
processors for enhancing a field of view associated with acamera in a vehicle, the method
further comprising:

capturing image information from one or more objects or one or more occupants in
the vehicle;

processing the image information;

receiving trigger information associated with one or more of the image
information, the one or more objects, or the one or more occupants associated with the
vehicle; '

- configuring one or more reflective surfaces, based at least in part on the received
trigger information, wherein configuring comprises positioning the one or more reflective
surfaces with respect to the camera field of view; and

adjusting the position of the one or more reflective surfaces based at least on the

processing of the image information.

2. The method of claim 1, further comprising adjusting a focus associated with the

camera based at least on the processing of the image ‘information.

3. The method of claim 1, wherein processing the image information comprises
transforming the image information based at least in part on a shape associated with the

one or more reflective surfaces.

4. The method of claim 1, wherein configuring further comprising adjusting a shape

of the one or more reflective surfaces.

5. The method of claim 1, further comprising projecting a pattern onto the one or

mor e objects or occupants.

6. The method of claim 5, wherein capturing the image information comprises

imaging at least a portion of the projected pattern.

14
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7. The method of claim 5, wherein projecting a pattern comprises emitting a
structured light pattern comprising one or more of visible light, near infrared light, or

ultraviolet light.

8. The method of claim 1, wherein configuring the one or more reflective surfaces
comprises moving or rotating at least one of the one or more reflective surfaces to alter the

field of view associated with the camera.

9. A vehicle comprising:
at least one camera;
one or more reflective surfaces, wherein the one or more reflective surfaces are
dynamically configurable;
at least one memory for storing data and computer-executable instructions; and
one or more processors configured to access the at least one memory and further
configured to execute computer executable instructions for:
capturing image information from one or more objects or one or more
occupants associated with the vehicle;
processing the image information;
identi fy trigger information associated with one or more of the image
information, the one or more objects, or the one or more occupants associated with the
vehicle;
configuring the one or more reflective surfaces, based at least in part on the
received trigger information, wherein configuring comprises positioning the one or more
reflective surfaces with respect to the camera field of view; and
adjusting the position of the one or more reflective surfaces based at least

on the processing of the image information.

10. The vehicle of claim 9, wherein the one or more reflective surfaces comprise at
least a poriion of one or more of: adome, cylinder, a multi-angular reflective array; or a

complex shape.

11 The vehicle of claim 9, further comprising one or more servo motors in

communication with the one or more reflective surfaces.

15
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1. The vehicle of claim 9, wherein the trigger information comprises one or more of:
opening adoor associated with the vehicle; identifying an identity of an occupant in the

vehicle; or identi fying a gesture or movement associated with an occupant of the vehicle.

B. The vehicle of claim 9, wherein configuring the one or more reflective surfaces
comprises moving or rotating at least one of the one or more reflective surfaces to alter a

field of view associated with the camera

4. The vehicle of claim 9, further comprising adjusting a focus associated with the

camera based at least on the processing of the image information.

15. The vehicle of claim 9, wherein processing the image information comprises
transforming the image information based at least in part on a shape associated with the

one or more reflective surfaces.

56. The vehicle of claim 9, wherein configuring further comprising adjusting a shape

of the one or more reflective surfaces.

17.  The vehicle of claim 9, further comprising a light source and diffuser for projecting
apattern onto the one or more objects or occupants, wherein the light source comprises

one or more of visible light, near infrared light, or ultraviolet light.

8. The vehicle of claim 1 7, wherein capturing the image information comprises

imaging at least a portion of the projected pattern.

1. An apparatus comprising:
at least one memory for storing dataand computer-executable instructions; and
one or more processors configured to access the at least one memory and further
configured to execute computer executable instructions for:
capturing image information from one or more objects or one or more
occupants associated with avehicle;
processing the image information;
identi fying trigger information associated with one or more of the image
information, the one or more objects, or the one or more occupants associated with the

vehicle;

16
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configuring one or more reflective surfaces, based at least in part on the
received trigger information, wherein configuring comprises positioning the one or more
reflective surfaces with respect to the camera field of view; and

adjusting the position of the one or more reflective surfaces based at least

on the processing of the image information.

20. The apparatus of claim 19, wherein the one or more reflective surfaces comprise at
least a portion of one or more of: adome, cylinder, amulti-angular reflective array;'or a

complex shape.

21  The apparatus of claim 19, wherein the one or more processors are configured to
control one or more servo-motors in communication with the one or more reflective

surfaces.

22, The apparatus of claim 19, wherein the information comprises one or more of:
opening a door associated with the vehicle; identifying an identity of an occupant in the

vehicle; or identifying a gesture or movement associated with an occupant of the vehicle.

23. The apparatus of claim 19. wherein configuring the one or more reflective surfaces
comprises moving or rotating-at least one of the one or more reflective surfaces to alter a

field of view assocjated with the camera.

24, The apparatus of claim 19, further comprising adjusting a focus associated with the

camera based at least on the processing of the image information.

25. The apparatus of claim 19, wherein processing the image information comprises
transforming the image information based a; least in part on a shape associated with the

one or more reflective surfaces.

26. The apparatus of claim 19, wherein configuring further comprising adjusting a

shape of the one or more reflective surfaces.

27. The apparatus of claim 19, wherein the one or more processors are configured to

" control a light source for projecting a pattern onto the one or more objects or occupants,

and wherein capturing the image information comprises imaging at least a portion of the

projected pattern.
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28. A computer program product, comprising a computer usable medium having a
computer readable program‘code embodied therein, said computer readable program code
adapted to be executed to implement a method for enhancing a field of view associated
with acamera in a vehicle, the method further comprising:

capturing image information from one or more objects or one or more occupants
associated with the vehicle;

processing the image information;

receiving or identifying trigger infonnation associated with one or more of the
image infonnation, the one or more objects, or the one or more occupants associated with
the vehicle;

configuring one or more reflective surfaces, based at least in part on the received

trigger information, wherein configuring comprises positioning the one or more reflective

surfaces with respect to the camera field of view; and

adjusting the position of the one or more reflective surfaces based at least on the

processing of the image information.

29. The computer program product of claim 28, wherein processing the image
information comprises transforming the image infonnation based a least in part on a

shape associated with the one or more reflective surfaces.

30. The computer program product of claim 28. wherein configuring further

comprising adjusting a shape of the one or more reflective surfaces.

31 The computer program product of claim 28, wherein processing the image

information further comprises analyzing a pattern associated with the image.

32. The computer program product of claim 28, wherein configuring the one or more
reflective surfaces comprises moving or rotating at least one of the one or more reflective

surfaces to dter the field of view associated with the camera.
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