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TAILORING AUDIO VIDEO OUTPUT FOR
VIEWER POSITION AND NEEDS

[0008] Example implementation details of present prin
ciples are set forth in the description beloW, in Which like
numerals refer to like parts, and in Which:

FIELD OF THE INVENTION
BRIEF DESCRIPTION OF THE DRAWINGS

[0001] The present application relates generally to tailoring
the audio and/or video output of an AV device for vieWer
position relative to the AV device and/or vieWer special needs.

[0009]
[0010]

speci?c vieWer special need information;
[0011]

[0002]

FIG. 1 is a block diagram ofan example AV device;
FIG. 2 is a How of example logic for receiving

FIG. 3 is a How chart of example logic for tailoring

BACKGROUND OF THE INVENTION

the output of the AV device to the vieWer’s location relative to

For the hearing impaired, or non-native language

the device; and
[0012] FIG. 4 is a How chart of example logic for tailoring
the output of the AV device to the vieWer’s special needs.

users, closed captioning on audio video (AV) devices such as

TVs is helpful. As recogniZed herein, With advancing tech
nology other means are noW available for improving the

audibility and/or vieWability of an AV device.
SUMMARY OF THE INVENTION

[0003]

An assembly includes a video display, at least one

audio speaker, and a processor controlling the display and
speaker to output audio video (AV) content to a vieWer of the
assembly. The assembly also includes a camera that can input
an image of the vieWer to the processor, Which can determine
a vieWer position including at least an aZimuth of the vieWer
relative to the assembly. The processor can adjust at least
some of the AV content responsive to the position of the
vieWer. In some embodiments the processor can further cor

relate the vieWer to physical audible and/or visual needs
information and can adjust at least some of the AV content

responsive to the physical audible and/ or visual needs of the
vieWer.
[0004] The position can further include elevation and range
of the vieWer relative to the assembly. The processor can
adjust both the audio and the video elements based on the
vieWer’s position. The audio elements that can be adjusted
include volume and direction of audio and the video elements
can include a color setting of the display and the siZe of an
onscreen image responsive to the position of the vieWer.
[0005] The processor can further adjust the audio and video
elements in response to special needs of the vieWer. Audible
impairment of a vieWer can lead to the processor adjusting the

frequency of audio output by the speaker and/or volume of
audio output by the speaker. In the case of visual impairment
of a vieWer, the processor can alter a siZe of an onscreen image

and/ or a color setting of the display.
[0006] In another aspect, a method includes receiving
vieWer location information from a camera. The location

information represents a relative position of the vieWer With
respect to an audio video display apparatus including a video
display and at least one audio speaker. Responsive to the
vieWer location information, the method includes establish
ing a display parameter of the video display and/ or a display

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0013]

Terms of direction are relative to the TV display

When it is disposed upright in a vertical position.
[0014] Referring initially to FIG. 1, a non-limiting, exem
plary system generally designated 10 is shoWn. The system 10
includes a audio video device 12 such as a TV that has a

processor 14 accessing one or more non-transitory computer
readable data storage media 16 such as, but not limited to,

RAM-based storage (e. g., a chip implementing dynamic ran
dom access memory (DRAM)) or ?ash memory or disk

based-storage to execute the logic described beloW, Which
may be stored on the media 16 as lines of executable code.

[0015]

As shoWn in FIG. 1, the audio video device 12 may

also have one or more output devices such as a display 18 for

presenting video and still images and audio speakers 20 for
presenting audio. The audio video device 12 may also have
one or more input devices capable of receiving input from a
user, such as a remote control device. HoWever, it is to be

understood that other input devices may also be present on the
audio video device 12, such as a personal computer “mouse”
or a mobile telephone touch screen. When the AV device 12 is
embodied as a TV, it typically includes a TV tuner 22 com

municating With the processor 14.
[0016] Additionally, the audio video device 12 may include
a netWork interface 24 such as a Wired or Wireless modem or

Wireless telephony transceiver that may communicate With
the processor 14 to provide connectivity to a Wide area net
Work such as the intemet. It is to be understood that the audio

video device 12 may also include a poWer supply (not shoWn)
to provide voltage to the audio video device 12, such as a
battery or an AC/DC poWer supply.
[0017] Still in reference to FIG. 1, a remote server 26 is also
shoWn, Which the AV device 12 may access over the Internet
or other netWork. The server 26 has at least one non-transitory

computer readable: data storage medium 28 such as, but not

limited to, RAM-based storage (e.g., a chip implementing

In another aspect, an assembly has a video display,

dynamic random access memory (DRAM)) or ?ash memory
or disk-based-storage. The storage medium 28 may store
pro?le information relating to at least one user, Where the
pro?le information may include special needs such as “vision

at least one audio speaker, and a processor controlling the

impaired”, “hearing impaired”, “color blind for blue (or other

display and speaker to output audio video (AV) content to a
vieWer of the assembly. A camera inputs an image of the
vieWer to the processor, and the processor correlates the
vieWer to physical audible and/or visual needs of the vieWer.
The processor adjusts display of at least some of the AV
content responsive to the physical audible and/or visual needs
of the vieWer.

color)”, and so on. Additionally, the remote server 26 may

parameter of the speaker.
[0007]

also include a processor 30 capable of processing requests
and/or commands received from the audio video device 12 in

accordance With present principles.
[0018] FIG. 1 also shoWs that the AV device 12 can include
a user presence sensor. Using an already available “presence”
sensor in an AV device 12 is the most economical, i.e., re-use
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the already present hardware. If multiple speakers are already
in the AV device 12, the speakers can be driven via phasing
system to alloW beam forming. Alternatively, the above pro
ces sing may be done via an external adapter. Such an adapter

[0024] The processor 14 can use position information to
instruct the audio output 20 to direct the steerable audio
toWard the vieWer aZimuth and elevation at block 42. For

example, highly directional audio speaker systems may be

uses its oWn camera system 32 or plug in camera to detect the

available, Which could use an array or other means to aim the

vieWer, and it then sends picture control data to the AV device
12, and also reproduce the sound for an external directional
speaker system. HoWever, in the embodiment shoWn and as

sound at one location. That “aimed” sound could also be the
same or separately equaliZed for a particular vieWer. The
processor 14 can also instruct the audio output 20 to alter the

set forth further beloW, using the camera 32 or other device

volume so that it is directly proportional to distance betWeen
vieWer and AV device 12 at block 44, With higher decibel
levels being used for relatively distant vieWers and loWer
decibel levels being used for relatively close vieWers. The

capable of detecting vieWer location relative to the AV device
12, the processor 14 of the AV device. 12 can determine the
location of the vieWer relative to the AV device 12 in both the
azimuthal and elevation dimensions, as Well as determine the
distance of the vieWer from the AV device 12, for purposes to

be shortly disclosed.
[0019] Moreover, When the vieWer is imaged the processor
14 can use face recognition techniques to compare the image
With a database of images to determine if the vieWer is in the
database and if so, can retrieve the vieWer’s special needs
pro?le. As discussed further beloW, the processor 14 tailors
the audio and video for the particular user. If multiple users
are registered, the users can be assigned a priority so that the

image recognition system tailors the audio and video to be
most appropriate for the location of the user Who is assigned

the highest priority.
[0020]

Moving in reference to FIG. 2, logic for receiving

the special need information speci?c to a vieWer begins With
capturing an image of the vieWer With the camera 32 at block
34. The processor 14 may send the captured vieWer image to
the server 26 via Wide area netWork, i.e. the Internet and/or it

may retain the images locally. If plural vieWers are present,
the camera 32 can capture each vieWer’s image and the pro
cessor 14 can send plural images to the server 26.
[0021] The processor 30 of the server 26 receives the

vieWer image(s) and, using a facial recognition engine,
matches the image With images and data previously stored on
the storage medium 28 and doWnloaded from the server or

input by the users. If an identity match betWeen the image(s)
and previously stored data and images exists, then the pro
cessor 30 can determine the vieWer requirements, eg vision

impaired, hearing impaired, etc. stored on the storage

above process can be repeated every feW seconds so that if

vieWers change location relative to the TV the sound direction

and volume changes accordingly.
[0025] In addition to audio components of the AV device 12
being altered, the video components may be altered to pro
vide optimal presentation for the vieWer positioned at a spe
ci?c aZimuth, elevation, and range. The processor 14 may
compensate saturation and/or the color of the display 18 for
the determined aZimuth at block 46. The saturation and color

of a display, including but not limited to the display 18, is
sometimes affected by the vieWing angle, and hence this may
also be compensated for. This may also be an advantage to a
stereoscopic display. The processor 14 may also establish an
onscreen icon siZe to be proportional to the determined dis
tance betWeen the AV device 12 and the vieWer at block 48.

[0026]

Referring to FIG. 4, logic for adjusting AV output

based on vieWer special needs begins With decision diamond
50, in Which it is determined by the processor 30 using facial
recognition if the vieWer is knoWn. Another option for vieWer
identi?cation is vieWer input via input device, i.e. remote
control. If the vieWer is not recogniZed, the logic carried out
by the processor 14 ends and no audio or video output is

altered. Conversely, if the vieWer is recogniZed, the vieWer’s
special needs requirements are retrieved from either the AV
storage medium 16 or the server storage medium 28 at block
52.

[0027]

If the vieWer’s special needs requirements indicate

that the vieWer is hearing impaired, the processor 14 may
instruct the audio speakers to alter the frequency and or vol

medium 28. The AV device’s processor 14 can receive the
determined vieWer requirements at block 3 6. In an alternative

ume of the audio at block 54. For a hearing impaired vieWer,

implementation, the vieWer images and requirement informa

modate the vieWer’s particular hearing disorder, i.e., typically

tion may be stored on the AV device’s storage medium 16 and
shared With the processor 30 of the server 26 via Wide area
netWork.

[0022] A vieWer may manually input his identity, e.g., by

the sound’s frequency response can be altered best to accom

loss of high frequency response. The volume may be
increased for a vieWer With hearing loss, or it may be
decreased for a vieWer With sensitive hearing. The frequency
response may be adjusted to compensate for an off-axis posi

selecting his identity or name from a list presented on the
display 18 via an input device such as remote control or
keyboard or by inputting the name and correlating it to one of

tion of the vieWer by, e.g., raising frequency output by a

the stored vieWer images. In such an embodiment, the vieWer
requirements could be stored on the AV device’s storage
medium 16 rather than, or in addition to, the requirements
being stored on the storage medium 28 of the server 26.

[0028] If tWo vieWers With opposite special needs, i.e. one
With hearing loss and one With sensitive hearing, are present,
the processor 14 may adjust the AV component, i.e. audio
volume, to suit the vieWer Who Was recogniZed ?rst. The
processor 14 may also make adjustments to suit the vieWer
Who requires the most help or the least help.
[0029] In the case of a visually impaired vieWer, as indi
cated by the special needs information, the onscreen icon siZe
may be increased at block 56. The increase in siZe may apply
to a person Who is nearsighted and cannot clearly discern

[0023]

NoW referring to FIG. 3, the logic for adjusting AV

output based on vieWer position begins With a vieWer pres
ence senor, i.e. camera 32. An image of the vieWer is captured
With the camera 32 at block 38 and sent to the processor 14 for

determination of vieWer position. Using the image, the vieWer
position is determined at block 40, the position being at least
vieWer aZimuth, but preferably also range and elevation With
respect to the AV device 12.

speaker that is more distant from the vieWer relative to the

frequency output by a closer speaker.

distant objects. The logic concludes at block 58, in Which the
colors of the display 18 may be shifted toWards those that the
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vieWer can see, in the case that the vieWer cannot see speci?c

11. The assembly of claim 1, Wherein the processor alters a

colors, to make the images more discernable.
[0030] Note that the identity of the user can be used to vary
the access to the UI and to also limit the functionality of the
UI. For example, based on a recognized userbeing a child, the

color setting of the display responsive to a physical need of

user may not have access to certain source devices and or TV

channels. On the other hand, based on a user being recogniZed
as elderly, the user may not be alloWed to change the picture

settings.
[0031]

While the particular TAILORING AUDIO VIDEO

OUTPUT FOR VIEWER POSITION AND NEEDS .is
herein shoWn and described in detail, it is to be understood

that the subject matter Which is encompassed by the present
invention is limited only by the claims.
What is claimed is:

1. Assembly comprising:
video display;
at least one audio speaker;

processor controlling the display and speaker to output
audio video (AV) content to a vieWer of the assembly;
and
camera inputting an image of the vieWer to the processor,

the processor determining a vieWer position including at
least an aZimuth of the vieWer relative to the assembly,
the processor adjusting display of at least some of theAV

content responsive to the position of the vieWer.
2. The assembly of claim 1, Wherein the position further
includes elevation of the vieWer relative to the assembly.

3. The assembly of claim 1, Wherein the position further
includes range of the vieWer relative to the assembly.
4. The assembly of claim 1, Wherein the processor alters a

volume of audio output by the speaker responsive to the
position of the vieWer.
5. The assembly of claim 1, Wherein the processor changes
a direction of audio output by the speaker responsive to the
position of the vieWer.
6. The assembly of claim 1, Wherein the processor alters a

color setting of the display responsive to the position of the
vieWer.
7. The assembly of claim 1, Wherein the processor alters a
siZe of an onscreen image responsive to the position of the
vieWer.
8. The assembly of claim 1, Wherein the processor alters the

frequency of audio output by the speaker responsive to a
physical need of the vieWer indicating audible impairment.
9. The assembly of claim 1, Wherein the processor alters a

volume of audio output by the speaker responsive to a physi
cal need of the vieWer indicating audible impairment.
10. The assembly of claim 1, Wherein the processor alters a
siZe of an onscreen image responsive to a physical need of the

vieWer indicating visual impairment.

the vieWer.
12. The assembly of claim 1, Wherein the processor further
correlates the vieWer to physical audible and/or visual needs
of the vieWer, the processor adjusting display of at least some
of the AV content responsive to the physical audible and/or
visual needs of the vieWer.

13. Method comprising:
rceiving vieWer location information from a camera, the

location information representing a relative position of
the vieWer With respect to an audio video display appa
ratus including a video display and at least one audio

speaker; and
responsive to the vieWer location information, establishing
a display parameter of the video display and/ or a display

parameter of the speaker.
14. The method of claim 13, comprising establishing a

display parameter of the video display responsive to the
vieWer location information.
15. The method of claim 13, comprising establishing a

display parameter of the speaker responsive to the vieWer
location information.

16. The method of claim 15, Wherein the display parameter
of the speaker is audio beam direction.
17. The method of claim 15, Wherein the display parameter
of the speaker is audio volume.

18. Assembly comprising:
video display;
at least one audio speaker;

processor controlling the display and speaker to output
audio video (AV) content to a vieWer of the assembly;
and
camera inputting an image of the vieWer to the processor,

the processor correlating the vieWer to physical audible
and/or visual needs of the vieWer, the processor adjust
ing display of at least some of the AV content responsive
to the physical audible arid/or visual needs of the vieWer.
19. The assembly of claim 18, Wherein the processor alters
a volume of audio output by the speaker responsive to a

physical need of the vieWer indicating audible impairment.
20. The assembly of claim 18, Wherein the processor fur
ther determines a vieWer position including at least an aZi
muth of the vieWer relative to the assembly, the processor
adjusting display of at, least some of the AV content respon
sive to the position of the vieWer.

21. The assembly of claim 18, Wherein responsive to deter
mining an identity of a vieWer of the assembly, access to a

user interface (UI) presented on the display is established and
functionality of the UI is limited.
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