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DEFAULT CALIBRATED SENSOR MODULE SETTINGS

BACKGROUND

{6001} End uscrs appreciate quality images and video. They also appreciate the ability to casily
use devices that create such fmages and video. Designers and manutacturers may, therefore,

endeavor to create and provide technology divected toward at least some of these objectives.

BRIEF DESCRIPTION OF THE DRAWINGS

{6002} The following detailed description references the drawings, wherein:

{0003} FIG. | is an example of a system in accordance with an implementation.

{08004} FIG. 2 is an example of additional elements of the systen of FIG. 1 in accordance with

an implementation.

{0005] FIG. 3 is an example of a method in accordance with an implementation.

[8006] FIG. 4 15 an example of additional elements of the method of FIG. 3 in accordance with

an implementation.

{60071 FIG. S is an example of a machine-readable non-transitory storage medium inchuding

instructions executable by a processor in accordance with an implementation.

{6008] FIG. 615 an example of additional instructions in accordance with an implementation that
arc executable by a processor that may be inchaded on the machine-readable non-transitory

storage medium of F1G. 5.
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DETAILED DESCRIPTION

{0009] Sensor modules that record still images or video may have unit-by-unit variations in their
individual components. For example, the illumination sources of sensor modules may vary in
the intensity of their light output or the wavelength of the light they emit. As another example,
the photosensitive members of sensor modales may differ i their respounsiveness to different
wavelengths of light. These sensor module unit-by-unit variations can result in visually
perceptible differences n the images and/or video they produce. For example, the colors in these
images and/or video may differ enough so as to be noticeable by and objectionable to end users
of the sensor modules or the devices in which they are used. As another example, the contrast of
images and/or video of the same subject taken by different sensor modules may vary encugh so
as to be perceptible by and a concern to end users of the sensor modules or the devices in which

they are utilized.

{0010} Addressing these technical challenges cansed by such unit by unit variations may assist
such end users by providing them with more cousistent and visually pleasing images and/or
video between different sensor modules. This may be achieved by creating a set of default
calibrated sensor module settings that are utilized with different sensor modules, as shown, for

example, in FIGs. 1-6,

{0011] Developers that utilize sensor modules in devices, as well as end users of such sensor
modules and devices, may appreciate the ability to create and utilize at least one user defined
seusor module setting that differs from one of a set of default calibrated sensor wodule settings.
This provides flexibility to such developers and end users. Retaining this at least one user

defined sensor module setting for subsequent use, until no longer desired, along with any

b2
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remaining default calibrated sensor module settings saves developer and end user time because
they do not have to repeatedly recreate the user detined sensor module setting cach time they
want 1o use a sensor module 1o a customized manner. Examples directed to addressing these

technical challenges are shown in FIGs. 1-6.

{80121 As used herein, the term “seusor module” represents, but is not necessarily Himited to, a
photosensitive member and an tllumination source that are utilized to record still images and/or
video. Examples of a photosensitive member include, but are not limited to, a charge-coupled
device (CCD), a complementary metal-oxide sermconductor (CMOS), a carnera, fm, a light-
sensitive plate, light sensitive paper, or any combination of the foregoing. Examples of an
ilumination source include, but are not limited to, a light-emitting diode (LED), a bulb, atube, a

laser, a reflector, a lens, ambient lighting, or any combination of the foregoing,

{8013] As used herein, the term “processor” represents, but is not nocessarily limited to, an
instruction cxecution system such as a computer-based system, an Application Specific
Integrated Circwnt (ASIC), a computing device, a hardware and/or machine-readable instruction
system, or any combination thereof, that can fetch or obtain the logic fron a machine-readable
non-transitory storage medium and execute the instructions contained thercon. “Processor” can
also include any controller, state-machine, microprocessor, logic control circuitry, cloud-based
utility, service or feature, any other analogue, digital and/or maechanical implementation thereof,

or any combination of the forgoing. A processor may be a component of a distributed system.

{8014} As used herein, the term “distributed system” represents, but s not necessarily himited to,

systems that communicate via a network, such as the cloud. As used herein, the term “cloud”
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represents, but is not necessarily limited to, computing resources (hardware and/or machine

readable instructions) that are delivered as a service over a network (such as the internet).

{0015] As used herein, the term “machine-rcadable non-transitory storage medium” represents,
but 1s not necessarily imited 1o, any medium that can contain, store, retain, or maintain
programs, code, scripts, information, and/or data. A voachine-readable non-transitory storage
medium may include any one of many physical media such as, for example, electronic, magnetic,
optical, electromagnetic, or semmiconductor media. A machine-readable non-transitory storage
medium may be a component of a distributed systern. More specific examples of suitable
machine-readable non-transitory storage media include, but are not limited to, a magnetic
computer diskette such as floppy diskettes or hard drives, magnetic tape, a read-only memory
(ROM}, an erasable programmable read-only memory (EPROM), a tlash drive or memory, a

cormpact disc (CD), a digital video disk (BVD), or 2 memristor,

j0016] As used herein, the term “porsistent memory” represents, but 18 not necessarily limited to,
any structure, apparatus, memory, method and/or machine-readable non-transitory storage
medium for storing data and information such that it can be continually accessed using
instructions and/or application programming interfaces (APIs} cven after the end of the process
that created or last modified them. As used herein the term “memory” represents, but 18 not
necessartly limited to, a device and/or process that allows data and information to be stored

thereon for subsequent retrieval by, for example, a processor.

{8017 As used berein, the term “circuitry” represents, but is not necessarily limited to, au
interconnection of elements such as a resistor, inductor, capactior, voltage source, current source,

transistor, diode, application specific mtegrated circurt {ASIC), processor, controller, switch,
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transtormer, gate, timer, relay, multiplexor, connector, comparator, amplifier, filter, and/or
module having these elements that allow operations to be performed alone or in combination
with other elerents or components. As used herein, the terms “inchude”, “includes”,
“including”, “have”, *has”, “having” and variations thereof, mean the same as the terms

3% s

“comprise”, “comprises”, and “comprising” or appropriate variations thereof.

{6018] An example of a system 18 in accordance with an implementation is shown in FIG. 1. As
can be seen in FIG. 1, system 10 inclades a sensor module 12 that has a capture mode to record
still images and a video mode to record video. System 10 also includes a persistent memory 14
to stove default calibrated sensor roodule settings to use with sensor module 12 in the capture
mode and the video mode, as generally indicated by arrow 16. These default calibrated sensor
module settings are intended to address the above-described technical challenges that may arise
due to unit by unit variations between different sensor modules so that still images and video of
seusor modules, such as sensor module 12, are more cousistent and visually pleasing. These
default calibrated sensor module settings may include, but are not necessarily limited to, at least
one of the following parameters or settings: white balance, contrast, resolution, sensitivity, color
space, aperture, shutter speed, compression, noise reduction, frames per second, metering
pattern, and exposure compensation. o at least some exaraples of system 10, these default
calibrated sensor module settings may be different for the capture mode and the video mode of

sensor module 12,

{0019 As can also be seen tn FIG. 1, system 10 includes an application engine 18 to allow
creation of at least one user defined sensor module setting that differs from one of the default

calibrated sensor module scttings to use with sensor module 12 in the capture mode and/or the
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video mode. Application engine 16 represents any circuitry, processor, executable instructions,
application programaming interfaces (APIs), machine-readable non-transitory storage medium, or
any combination thereof, that provides a user uterface to allow developers and end users to
create the at [east one user defined sensor module setting. In at least some examples of system
19, application engine 18 allows creation and storage of different at least one user defined sensor

module settings for the capture mode and video mode of sensor module 12.

{6020} As can additionally be seen in FIG. 1, system 16 inchudes a memory 20 to store the at
least one user defined senor module setting, as generally indicated by arrow 22, to use with
sensor module 12 n the capture mode and/or video wode, as generally indicated by arrow 24,
along with any remaining default calibrated sensor module settings from persistent memory 14,
as generally indicated by arrow 16. In at least some examples of system 10, memory 20 may

also be @ persistent memory,

10021} An example of additional clements of system 10 in accordance with an implementation s
shown in FIG. 2, As can be seen in FIG. 2, system 10 may include a restore sensor module
settings engine 26 to allow removal of the at least one user defined sensor modulde setting from
memory 20 and replacement of the removed at least one user defined sensor module setting with
a corresponding defanlt calibrated sensor module setting to use with sensor module 12, as
generally indicated by arrow 28. Restore sensor module scttings engine 16 represents any
circuilry, processor, executable mstructions, application programming interfaces (APls),
machine-readable non-transitory storage mediun, or any combination thereof, that provides a

user interface to allow developers and end users to perform this removal and replacement.

o
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{00221 As can also be seen in FIG. 2, system 10 may additionally or alternatively include a
monitoring engine 30 to retrieve the detault calibrated sensor module scttings from persistent
memory 14, ag generally indicated by arrow 32, and to restore the default calibrated sensor
moduole settings to memory 20, as generally indicated by arrow 34, based on a loss of power to
sensor module 12 or other components of system 10. Monitoring engine 30 represents any
circuitry, processor, executable instructions, application programming interfaces (APIs),
machine-readable non-transitory storage medium, or any combination thereof, that monitors
power to system [0 and performs this retrieval and restoration of the defaunlt calibrated sensor
module settings in the event of a power loss or power cycling to sensor module 12 or other

components of systern 10,

{0023} As can additionally be seen in FIG. 2, system 10 may also or alternatively include a
calibration engine 36 to create the default calibrated sensor module settings to address unit by
unit variation between different sensor modules. These default calibrated sensor module settings
are then loaded into and stored by persistent memory 14, as generally indicated by arrow 38.
Calibration engine 36 represents any circuitry, processor, executable instructions, application
prograruming interfaces (APIs), machine-readable non-transitory storage medium, or any
corabination thereof, that creates the defanlt calibrated sensor module settings to address unit by

unii variations between different sensor module {for at least the reasons discussed above,

10024] As can further be seen in FIG. 2, sensor module 12 may include a photoscusitive member
40 and an illumination source 42. Additionally or alternatively, application engine 18 may
include a processor 44 and a machine-readable non-transitory storage medium 46 including

instructions exccutable by processor 44, as generally indicated by double-headed arrow 45, 1o
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allow creation of the at least one user defined sensor module setting that differs from one of the
default calibrated sensor module settings to use with the sensor moedule 1 the capture mode

and/or the video mode.

{6023}] An example of a method 48 in accordance with an implementation is shown in FI1G. 3.
As can be seen in FIG. 3, method 48 begins or starts 50 by creating a set of default calibrated
sensor module settings to use with different sensor modules that have unit by unit variations, as
indicated by block 52, and storing the default calibrated sensor module settings in a persistent
memory to use with one of the sensor modules 1n a capture mode to record still images and a
video mode to record video, as indicated by block 54, In at least some examples of ructhod 48,
the sensor module may include a photosensitive member and an illumination source. Method 48
contimues by allowing creation of at least one user defined sensor module setting that differs
from one of the default calibrated scusor module scttings (¢.g., via a user nterface), as indicated
by block 56, and allowing utilization of the at least one user defined sensor module setting with
the capture mode and/or the video mode along with any remaining default calibrated sensor

module settings, as indicated by block 58. Method 48 may then conclude or end 60.

{8026] An example of additional elements of method 48 in accordance with an implementation
is shown in FIG. 4. As can be scen in FIG. 4, method 48 may additionally include allowing a
user to replace the at least one user defined sensor module setting with a corresponding default
calibrated sensor module setting {e.g., via a user juterface), as indicated by block 62, As cap also
be seen in FIG. 4, method 48 may additionally or alternatively include retrieving the default
calibrated sensor module settings from the persistent memory based on a loss of power to the
sensor module and utilizing the default calibrated sensor module settings with the capture mode
and/or the video mode, as indicated by biock 64.

8
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{00271 As can additionally be seen in FIG. 4, method 48 may address unit by unit variations
between different sensor modules, as indicated by block 66, by creating the set of default
calibrated sensor module settings to use with different sensor modules, as 1ndicated by block 52,
As can further be seen in FIG. 4, method 48 may alternatively or additionally include executing a
set of instructions on a machine-readable non-transitory storage medium via a processor to create
the set of default calibrated sensor module settings, create the at feast one user defined sensor
module setting that differs from one of the default cahibrated sensor module settings and/or
utilize the at least one user defined sensor module setting with the capture mode and/or the video
mode along with any remaining default calibrated sensor module settings, as indicated by block

68,

{0028] Au cxample of a machine-readable non-transitory storage medium 70 including
fustractions executable by a processor 72, as generally indicated by double-headed arrow 74, in
accordance with an implementation is shown in FIG. 5. As can be seen in FIG. 5, machine-
readable non-transitory storage medium 70 inchades instructions 76, executable by processor 72,
to allow selection (e.g., via a user interface) of a capture mode of a sensor module to record still
images and/or a video mode of the sensor module to record video and instructions 78, executable
by processor 72, to retrieve default calibrated sensor module settings from a persistent memory.
As can also be seen in FIG. 5, machine-readable non-transitory storage medium 70 inchudes
nstructions 80, cxecutable by processor 72, to allow creation {e.g., via a uscr interface) of at
least one user defined sensor module setting that differs from oue of the default calibrated sensor
module settings and instructions 82, executable by processor 72, to utilize the at least one user

defined sensor module setting along with the remaining default calibrated sensor module settings

with the selected sensor module mode.
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10029] An example of additional instructions in accordance with an implementation that are
executable by processor 72, as generally mdicated by double-headed arrow 74, that may be
ncluded on machine-readable nou-transitory storage medium 70 are shown 1o FIG. 6. As can be
seen i FIG. 6, machine-readable non-transitory storage mediun 70 may include instructions 84,
exccutable by processor 72, to allow replacement of the at least one user defined sensor module
setiing with a corresponding default calibrated sensor module setting, As can also be seen in
FIG. 6, machine-readable non-transitory storage medium 70 may additionally or alternatively
include instructions 86, executable by processor 72, to retrieve the default calibrated sensor
module settings from a persistent memory based on a loss of power to the sensor module and to
ytilize the default calibrated sensor module scttings with the sensor module. As can additionally
be seen wn FIG. 6, machine-readable nou-transitory storage medium 70 roay also or alternatively
include instructions 88, executable by processor 72, to create the default calibrated sensor

module settings to address unit by unit variations between different sensor modules.

{6036¢] Although several drawings have been described and Hhustrated in detail, it is to be
understood that the same are intended by way of tllustration and example. These examples are
not intended to be exhaustive or to be himited to the precise form disclosed. Modifications,
additions, and vanations roay well be appareut. For example, although not shown wn FIGs, 1-6, it
is to be understood that sensor module 12, persistent memory 14, restore sensor module settings
engine 26, monitoring engine 30 and/or calibration engine 36 may include a processor and a
machine-readable non-transitory storage medium including mnstructions executable by that

PrOCessor,

10
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{0031] Additionally, reference to an clement in the singular is not intended to mean one, unless
explicitly so stated, but rather means at least one. Furthermore, unless specifically stated, any
method elements are not limited to the sequence or order deseribed and illustrated. Moreover, no
element or component is intended to be dedicated to the public regardless of whether the element

or component is explicitly recited in the following claims.

1t
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CLAIMS

What is claimed is:

I. A system, comprising:

a sensor module including a capture mode to record still tmages and a video mode to

record video;

a persistent memory to store default calibrated sensor module settings 1o use with the

sensor module in the capture mode and the video mode;

an application engine to allow creation of at least one user defined seusor module setting
that differs from one of the default calibrated sensor module settings to use with the sensor

module in one of the capture mode and the video mode; and

a memory to store the at least one user defined sensor module setting to use with the
sensor module in onc of the capture mode and the video mode along with any remaining defaslt

calibrated sensor modale settings,

2. The system of Claim 1, further comprising a restore sensor module settings engine to allow
removal of the at least one user defined seusor module setting from the memory and replacement
of the removed at least one user defined sensor module setting with a corresponding default

calibrated sensor module sctting to use with the sensor module.

3. The system of Claim 1, further comprising a monitoring engine to retrieve the default
calibrated sensor module settings from the persistent memory and to restore the default

calibrated sensor module setiings to the memory based on a loss of power to the sensor module.

12
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4. The system of Claim 1, wherein the sensor module inclades a photosensitive member and an
itlumination source, and further wherein the second memory includes an additional persistent

mamory.

S. The system of Claim 1, wherein the apphication engine includes a processor and a machine-
readable nop-transitory storage wediom including justractions executable by the processor to
allow creation of the at least one user defined sensor module setting that differs from one of the
default calibrated sensor module settings to use with the sensor module 1 one of the capture

maode and the video mode.

6. The systern of Claim 1, {further comprising a calibration engine to create the defaunlt calibrated

seusor module settings to address unit by unit variations between different sensor modules.

7. A method, comprising:

creating a set of detault calibrated sensor module setiings to use with different sensor

modules;

storing the default calibrated sensor module settings in a persistent memory o use with
one of the sensor modules 1u a capture mode to record still images and a video mode to record

video;

allowing creation of at least one user defined sensor module setling that differs from one

of the default calibrated sensor module settings; and

allowing utilization of the at least one user defined sensor module setting with one of the
capturc mode and the video mode along with any remaining default calibrated sensor module

settings,

s
|99
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8. The method of Claim 7, further comprising allowing a user to replace the at least one user

defined sensor module setting with a corresponding default calibrated sensor module setiing.

9. The method of Claim 7, further comprising retrieving the detault calibrated sensor module
settings tfrom the persistent memory based on a loss of power to the sensor module and utilizing

the default calibrated sensor module settings with one of the capture mode aud the video mode.

10. The method of Claim 7, wherein the sensor module nchudes a photoseunsitive member and an
iHlumination source, and further wherein creating a set of defaunlt calibrated sensor module
settings to use with different sensor modules includes addressing unit by unit variations between

different sensor modules.

I, The method of Claim 7, further comprising executing a set of instructions on a machine-
readable non-transitory storage mediur via a processor to one of ercate the set of default
calibrated sensor module settings, create the at least oue user defined sensor roodule setting that
differs from one of the default calibrated sensor module settings, and utilize the at least one user
defined sensor module setting with one of the capture mode and the video mode along with any

remaining default calibrated sensor module scttings.

12. A machine-rcadable non-transitory storage medium comprising instructions executable by a

processor to:

allow sclection of one of a capture mode of a sensor module to record still images and a

video mode of the sensor muodule to record video;

retrieve default calibrated sensor module setiings from a persistent memory;

14
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allow creation of at least one user defined sensor module setting that differs from one of

the default calibrated sensor module settings; and

utilize the at least one user defined sensor module setting along with the remaining

default calibrated sensor module settings with the selected sensor module mode.

13, The machine-readable non-transitory storage medium of Claim 12, further comprising
additional instructions executable by a processor to allow replacement of the at least one user

defined sensor module setting with a corresponding default calibrated sensor module setting.

14. The machine-readable non-trausitory storage mediurg of Claim 12, further comprising
additional instructions executable by a processor to retrieve the default calibrated sensor module
settings from a persistent memory based on a loss of power to the sensor module and to utilize

the default calibrated sensor module settings with the sensor module.

5. The machine-readable non-transitory storage medium of Claim 12, further comprising
additional instructions executable by a processor to create the default calibrated seusor module

settings to address unit by unit variations between different sensor modules.
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Creating a set of default calibrated sensor module
setiings to use with different sensor modules

!

Storing the default calibrated sensor module seftings in a persistent
memory to use with one of the sensor modules in a capture mode
to record still images and a video mode to record video

!

Allowing creation of at least one user defined sensor module setting
that differs from one of the default calibrated sensor module settings

!

Allowing utilization of the at least one user defined sensor module
setling with the capture mode and/or the video mode along with
any remaining default calibrated sensor module settings
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Allowing a user o replace the at least one user defined sensor module
selting with a corresponding default calibrated sensor module setting

Retrieving the default calibrated sensor module seftings from
the persistent memory based on a loss of power to the sensor
module and utilizing the default calibrated sensor module
seitings with the caplure mode and/or the video mode

Addressing unit by unif variations betwsen different sensor modules

——G6

Executing a set of instructions on a machine-readable non-transitory
storage medium via a processor to create the set of default calibrated
sensor module settings, create the at least one user defined sensor
module setting that differs from one of the default calibrated sensor
module settings and/or utilize the at least one user defined sensor
module selting with the caplure mode and/or the video mode along
with any remaining default calibrated sensor module seftings
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