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CLAIMS
What is claimed 1s:
1. A camera system, comprising:

a first image sensor having a first dynamic range corresponding to a first range of
luminance levels m a sceng;

a second image sensor having a sccond dynamic range corresponding to a second
range of luminance levels in the scene, wherein the second image sensor receives light from
the scene via a neutral-density filter, and wherein the second range of lununance levels
includes luminance levels that are higher than the first range of luminance levels; and

a processor coupled to the first image sensor and the second image sensor, wherein
the processor is configured to execute instructions to:

identify objects of a first object tvpe in a fivst image of the scene captured by
the first image sensor, wherein the first object type has an expected luminance within
the first range of faminance levels; and

identify objects of a second object type n a second wmage of the scene
capturcd by the second 1mage sensor, wherein the sccond object tvpe has an expected

fuminance within the second range of luminance levels.

2. The camera system of claim 1,
wherein the first tmage sensor has a varable exposure that is adjusted by a controller
executing instructions based on illununance, and

wherein the second image sensor has a fixed exposure.
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3. The camera systern of claim 2, wherein adjusting the vanable exposure based on
loeminance comprises adjusting an exposure duration, an aperture size, a gain level, or an ISQ

sensitivity of the first image sensor.

4, The camera system of claim 2,
wherein the variable exposure is adjusted by modifying a shutter speed or gain
associated with a shutter on the first image sensor,
wherein the first object type comprises:
objects in motion relative to the camera system and having high velocities
relative to the shutter speed: or
actively illuminated objects that are modulated at faster rates than the shutter
speed, and
wherein the second object type comprises:
objects in motion relative to the camera system and having low velocities or
comparable velocitics refative to the shutier speed; or
actively illuminated objects that are modulated at similar or slower rates than

the shutter speed.

5 The camera system of claim 1, further comprising a third image sensor having a third
dynamic range corresponding to a third range of luminance levels in the scene,

wherein the processor is coupled to the third image sensor,

wherein the third range of luminance levels includes at least one luminance level that

is lower than the first range of luminance levels, and
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wherein the processor is further configured to execute instractions to identify objects
of athird object type in a third image of the scene captured by the third image sensor,
wherein the third object type has an expected luminance within the third range of luminance

levels.

6. The camera system of claim 3, wherein the third image sensor has a variable exposure

that is adjustied by a controller executing instructions based on illuminance.

7. The camera systern of claim 6, wherein adjusting the variable exposure based on
lominance comprises adjusting an exposure duration, shutter speed, an aperture size, or an

ISO sensitivity of the third image sensor.

8. The camera system of claim 1, wherein the first image sensor and the second image

sensor are non-overlapping sensor regions of a single image sensor.

9. The camera syster of claim 1, further comprising:
a third image sensor having the first dynamic range; and
a fourth image sensor having the second dynamic range,
wheremn the fourth image sensor receives hight from a separate perspective of the
scene via an additional nevtral-density filter,
wherein the processor is coupled to the third image sensor and the fourth image
sensor, and

wherein the processor is further configured to exccute instructions 1o
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identify objects of the first object type in a third image of the separate
perspective of the scene captured by the third image sensor; and
identify objects of the second object tvpe in a fourth image of the separate

perspective of the scene captured by the fourth image sensor.

10, The camera system of claim 1, further comprising:
a third image sensor having the first dvnamic range; and
a fourth tmage sensor having the second dynamic range,
wherein the fourth image sensor receives light from a separate perspective of the
scene via an additional newtral-density filter,
wherein the processor is coupled to the third image sensor and the fourth image
sensor, and
wherein the processor is further configured to execute instructions to:
identify objects of a third object type in a third image of the separate
perspective of the scene captured by the third image sensor, wherein the third object
type has an expected luminance within the first range of luminance levels; and
identify objects of a fourth object type in a fourth image of the separate
perspective of the scene captured by the fourth image sensor, wherein the fourth

object type has an expected lununance within the second range of luminance lovels.

11. The camera system of claim 10,

wherein the third image sensor has a variable exposure that is adjusted by a controller
exccuting instructions based on luminance, and

wherein the fourth image sensor has a fixed exposure.
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12, The camera system of claim 11, wherem adjusting the vanable exposure based on
faminance comprises adjusting an exposure duration, an aperture size, or an ISO sensitivity

of the third image sensor.

13, The camera system of claim 1, wherein the processor is further configured to exccute
instructions to:

identify objects of the first object type in the second umage of the scene; and

check for errors in the identified objects of the first object type by comparing the
objects of the first object type wdentified in the first image of the scene and the objects of the

first object type identified in the second image of the scene.

14, The camera system of claim 1, further comprising:

a first lens optically coupled to the first image sensor and having a first focal length;
and

a second lens optically coupled to the second mage sensor and having a second focal
length,

wherein the first focal length is different than the second focal length,

wheren, correspondingly, the first image of the scene and the second image of the
scene are captured at different focal lengths,

wherein the processor is farther configured o execute mstructions to gencrate an
image that simulates an image captured by a simulated tmage sensor having a simulated lens

optically coupled thercto, and
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wherein the simulated lens has a focal length between the first focal length and the

second focal length.

15, The camera system of claim 1, further comprising:
a first lens optically coupled to the first image sensor and having a first focal length;
and
a second lens optically coupled to the second image sensor and having a second focal
length,
wherein the first focal length is different than the second focal length,
wherein, correspondingly, the first image of the scene and the second image of the
scene are captured at different focal lengths, and
wherein the processor is further configured to excoute instructions to:
identify objects of the first object type in the second image of the scene; and
determine a distance of one or more objects of the first object type in the scene
from the camera svstem based on:
the first focal length;
the second focal fength;
a focus of the one or more objects in the first image of the scene; and

a focus of the one or more objects in the second image of the scene.
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16.  The camera systern of claim 1, wherein the first image and the second image are

captured substantially simultancously.

17, The camera system of claim 1, wherem the first image sensor and the second image

sensor are vertically aligned.

18.  The camera system of claim 1, wherein the camera system 1s mounted on an

autonomous vehicle and used for object detection and avoidance.

i9. A method, comprising:

capturing, by a first image sensor having a first dynamic range corresponding to a first
range of luminance levels in a scene. a first image of the seene;

capturing, by a second image sensor having a second dynamic range corresponding to
a second range of luminance levels i the scene, a second mmage of the scene,

wherein the second image sensor captures the second tmage of the scene via a neutral-
density filter, and

wherein the second range of luminance levels includes luminance levels that are
higher than the first range of luminance levels;

identifving, by a processor coupled to the first image sensor and the second image
sensor, a first object of a first object type in the first image,

wherein the first object type has an expected luminance within the fivst range of

fununance levels; and
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identifving, by the processor, a second object of a second object type in the second
image,
wherein the second object type has an expected fuminance within the second range of

laminance levels.

20. A non-transitory, computer-readable medium with instructions stored thereon,
wherein the instructions, when executed by a processor, comprise:

receiving, from a first image sensor having a first dynamic range corresponding to a
first range of luminance levels in a scene, a first image ot the scene,

wherein the first image of the scene was captured by the first image sensor;

receiving, from a second mimage sensor having a second dynamic range corresponding
to a second range of lununance levels in the scene, a second image of the scene,

wherein the second image of the scene was captured by the second image sensor viaa
neutral-density filter, and

wherein the second range of lununance levels includes luminance levels that are
higher than the first range of luminance levels;

wdentitving a first object of a first object type in the first image,

wherein the first object tyvpe has an expected luminance within the first range of
tuminance levels; and

identifving a second object of a second object type in the second image,

wherein the second object type has an expected luminance within the second range of

Iununance levels.
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