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ADAPTATION OF STREAMING DATA BASED ON THE ENVIRONMENT AT A
RECEIVER

Cross Reference to Related Application
[0001] The present application claims the benefit of the filing date of United
States Patent Application Serial No. 15/076,944, by Bertrand et al., entitled
“Adaptation of Streaming Data Based on the Environment at a Receiver,” filed March

22, 2016, and is incorporated herein by reference.

Background Art
[0002] Audio, video, text, and images are often streamed to mobile devices.
These devices may render the streamed content locally or on a remote display. The
rendered content may be sent to multiple devices at various locations from a single

content provider.

Brief Description of the Drawings
[0003] Fig. 1 is a block diagram of an exemplary system that enables remote
adaptation of streaming data based on the environment at a receiver;

[0004] Fig. 2 is a process flow diagram describing a color compensation
method;
[0005] Fig. 3 is an illustration of a system that enables remote adaptation of

live streaming data based on the environment at a receiver;

[0006] Fig. 4 is an illustration of a system that enables remote adaptation of
pre-recorded streaming data based on the environment at a receiver;

[0007] Fig. 5 is a process flow diagram of a method for remote adaptation of
streaming data based on the environment at a receiver; and

[0008] Fig. 6 is a block diagram showing media that contains logic for user
input based environmental condition capture.

[0009] The same numbers are used throughout the disclosure and the figures to
reference like components and features. Numbers in the 100 series refer to features
originally found in Fig. 1; numbers in the 200 series refer to features originally found in
Fig. 2; and so on.
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Description of the Embodiments
[0010] Streaming media includes various content forms that are delivered by a
content provider, received by a device, and presented to a user. The device enables
users to connect to a network, such as the Internet, and stream music, movies,
television programming, images, and other media. In embodiments, streaming
indicates that the content forms are continually delivered by the content provider,
and the content forms are received by the device and presented to a user while
being continually delivered by the content provider. While streaming continually
delivers content to a device, streaming is distinguished from downloading where the
data is transferred and stored for later use. As used herein, “stored for later” use
may refer to storage other than the temporary storage that may occur with
streaming, such as buffering, placing streaming data in a queue, and the like.
[0011] In embodiments, streaming video data includes content such as
images, text, video, audio, and animations associated with a streaming video
session. Streaming video data may also include live streaming data, where live
content is delivered a network. A live stream, as used herein, refers to content that
is captured in real time and subsequently streamed to a device as the content is
continually captured at a source. Regardless of the type of streaming data, the
streaming data is typically rendered without regard to environmental conditions. In
some cases, the rendered data is of poor quality in view of the environmental
conditions where the device that renders the data is located. Embodiments
described herein enable remote adaptation of streaming data based on the
environment at the receiver. In embodiments, the present techniques enable remote
chromatic color adaptation of streaming video based on environmental light at the
receiver.
[0012] Some embodiments may be implemented in one or a combination of
hardware, firmware, and software. Further, some embodiments may also be
implemented as instructions stored on a machine-readable medium, which may be
read and executed by a computing platform to perform the operations described
herein. A machine-readable medium may include any mechanism for storing or

transmitting information in a form readable by a machine, e.g., a computer. For
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example, a machine-readable medium may include read only memory (ROM);
random access memory (RAM); magnetic disk storage media; optical storage media;
flash memory devices; or electrical, optical, acoustical or other form of propagated
signals, e.g., carrier waves, infrared signals, digital signals, or the interfaces that
transmit and/or receive signals, among others.

[0013] An embodiment is an implementation or example. Reference in the

specification to “an embodiment,” “one embodiment,” “some embodiments,” “various
embodiments,” or “other embodiments” means that a particular feature, structure, or
characteristic described in connection with the embodiments is included in at least

some embodiments, but not necessarily all embodiments, of the present techniques.

The various appearances of “an embodiment,” “one embodiment,” or “some
embodiments” are not necessarily all referring to the same embodiments. Elements
or aspects from an embodiment can be combined with elements or aspects of
another embodiment.

[0014] Not all components, features, structures, characteristics, etc. described
and illustrated herein need be included in a particular embodiment or embodiments.
If the specification states a component, feature, structure, or characteristic “may”,
“might”, “can” or “could” be included, for example, that particular component, feature,
structure, or characteristic is not required to be included. If the specification or claim
refers to “a” or “an” element, that does not mean there is only one of the element. If
the specification or claims refer to “an additional” element, that does not preclude
there being more than one of the additional element.

[0015] It is to be noted that, although some embodiments have been
described in reference to particular implementations, other implementations are
possible according to some embodiments. Additionally, the arrangement and/or
order of circuit elements or other features illustrated in the drawings and/or described
herein need not be arranged in the particular way illustrated and described. Many
other arrangements are possible according to some embodiments.

[0016] In each system shown in a figure, the elements in some cases may
each have a same reference number or a different reference number to suggest that
the elements represented could be different and/or similar. However, an element
may be flexible enough to have different implementations and work with some or all
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of the systems shown or described herein. The various elements shown in the
figures may be the same or different. Which one is referred to as a first element and
which is called a second element is arbitrary.

[0017] Fig. 1 is a block diagram of an exemplary system that enables remote
adaptation of streaming data based on the environment at a receiver. The electronic
device 100 may be, for example, a laptop computer, tablet computer, mobile phone,
smart phone, or a wearable device, among others. The electronic device 100 may
be used to receive streaming data, and may be referred to as a receiver. The
electronic device 100 may include a central processing unit (CPU) 102 that is
configured to execute stored instructions, as well as a memory device 104 that
stores instructions that are executable by the CPU 102. The CPU may be coupled to
the memory device 104 by a bus 106. Additionally, the CPU 102 can be a single
core processor, a multi-core processor, a computing cluster, or any number of other
configurations. Furthermore, the electronic device 100 may include more than one
CPU 102. The memory device 104 can include random access memory (RAM),
read only memory (ROM), flash memory, or any other suitable memory systems.
For example, the memory device 104 may include dynamic random access memory
(DRAM).

[0018] The electronic device 100 also includes a graphics processing unit
(GPU) 108. As shown, the CPU 102 can be coupled through the bus 106 to the
GPU 108. The GPU 108 can be configured to perform any number of graphics
operations within the electronic device 100. For example, the GPU 108 can be
configured to render or manipulate graphics images, graphics frames, videos,
streaming data, or the like, to be rendered or displayed to a user of the electronic
device 100. In some embodiments, the GPU 108 includes a number of graphics
engines, wherein each graphics engine is configured to perform specific graphics
tasks, or to execute specific types of workloads.

[0019] The CPU 102 can be linked through the bus 106 to a display interface
110 configured to connect the electronic device 100 to one or more display devices
112A. The display devices 112 can include a display screen that is a built-in
component of the electronic device 100. In embodiments, the display interface 110

is coupled with the display devices 112B via any networking technology such as
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cellular hardware 124, Wifi hardware 126, or Bluetooth Interface 128 across the
network 132. The display devices 112B can also include a computer monitor,
television, or projector, among others, that is externally connected to the electronic
device 100.

[0020] The CPU 102 can also be connected through the bus 106 to an
input/output (1/0O) device interface 114 configured to connect the electronic device
100 to one or more I/O devices 116A. The I/O devices 116A can include, for
example, a keyboard and a pointing device, wherein the pointing device can include
a touchpad or a touchscreen, among others. The I/O devices 116A can be built-in
components of the electronic device 100, or can be devices that are externally
connected to the electronic device 100. Accordingly, in embodiments, the 1/O device
interface 114 is coupled with the 1/0O devices 116B via any networking technology
such as cellular hardware 124, Wifi hardware 126, or Bluetooth Interface 128 across
the network 132. The I/O devices 116B can also include any I/O device that is
externally connected to the electronic device 100.

[0021] The electronic device 100 also includes an environmental condition
capture unit 118. The environmental condition capture unit 118 is to capture data
describing the environmental conditions surrounding the electronic device 100. The
environmental capture unit 118 may include, for example, a plurality of sensors that
are used to obtain environmental conditions. The sensors may include, a light
sensor, a temperature sensor, a humidity sensor, a motion sensor, and the like.
[0022] In addition to sensors, an image capture device 120 may be used to
obtain environmental information. The image capture device may be a camera or an
image sensor. Images captured by the image capture device 120 can be analyzed
to determine environmental conditions, such as lighting and color temperatures of
the surrounding space. A microphone array 122 may be used to capture audio
environmental information.

[0023] The storage device 124 is a physical memory such as a hard drive, an
optical drive, a flash drive, an array of drives, or any combinations thereof. The
storage device 124 can store user data, such as audio files, video files, audio/video
files, and picture files, among others. The storage device 124 can also store

programming code such as device drivers, software applications, operating systems,
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and the like. The programming code stored to the storage device 124 may be
executed by the CPU 102, GPU 108, or any other processors that may be included
in the electronic device 100.

[0024] The CPU 102 may be linked through the bus 106 to cellular hardware
126. The cellular hardware 126 may be any cellular technology, for example, the 4G
standard (International Mobile Telecommunications-Advanced (IMT-Advanced)
Standard promulgated by the International Telecommunications Union — Radio
communication Sector (ITU-R)). In this manner, the electronic device 100 may
access any network 132 without being tethered or paired to another device, where
the cellular hardware 126 enables access to the network 132.

[0025] The CPU 102 may also be linked through the bus 106 to WiFi
hardware 128. The WiFi hardware 128 is hardware according to WiFi standards
(standards promulgated as Institute of Electrical and Electronics Engineers' (IEEE)
802.11 standards). The WiFi hardware 128 enables the electronic device 100 to
connect to the Internet using the Transmission Control Protocol and the Internet
Protocol (TCP/IP). Accordingly, the electronic device 100 can enable end-to-end
connectivity with the Internet by addressing, routing, transmitting, and receiving data
according to the TCP/IP protocol without the use of another device. Additionally, a
Bluetooth Interface 130 may be coupled to the CPU 102 through the bus 106. The
Bluetooth Interface 130 is an interface according to Bluetooth networks (based on
the Bluetooth standard promulgated by the Bluetooth Special Interest Group). The
Bluetooth Interface 130 enables the electronic device 100 to be paired with other
Bluetooth enabled devices through a personal area network (PAN). Accordingly, the
network 132 may be a PAN. Examples of Bluetooth enabled devices include a
laptop computer, desktop computer, ultrabook, tablet computer, mobile device, or
server, among others.

[0026] The network 132 may be used to obtain streaming data from a content
provider 134. The content provider 134 may be any source that provides streaming
data to the electronic device 100. The content provider 134 may be cloud based,
and may include a server. Users of a mobile device, such as the electronic device
100, stream content to their respective mobile device that originates at the content

provider 134. Frequently, users watch streaming data in extreme environments,
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whether the environments is indoors or outdoors. To facilitate rendering streaming
data in any environment, the content provider 134 includes a compensation unit 136
that is to adjust various parameters of the streaming data based on the
environmental information captured by the environmental condition capture
mechanism of an electronic device 100 that is to receive streaming data. In this
manner, streaming video content providers such as the content provider 134 (either
video-on-demand (VOD) or user generated- content (UGC) or Multimedia Broadcast
Multicast Service (eMBMS) content providers) do not serve the same video stream
to all end-users, and the particular video stream is dependent upon the environment
in which the end users are located.

[0027] In this manner, the chromatic content of served video renders
appropriately to the eyes of an end-user watching streaming video outdoors under a
bright sun, or to an end-user watching streaming video indoors under a blue-ish LED
light. Without this chromatic compensation, overall colors rendered on a display in
extreme light environments may look washed out, and end-user experience may be
far from optimal. Additionally, the user may tend to not view streaming content
without chromatic compensation from the content provider since the streaming
content renders poorly in view of the environment of the user.

[0028] The block diagram of Fig. 1 is not intended to indicate that the
electronic device 100 is to include all of the components shown in Fig. 1. Rather, the
computing system 100 can include fewer or additional components not illustrated in
Fig. 1 (e.g., sensors, power management integrated circuits, additional network
interfaces, etc.). The electronic device 100 may include any number of additional
components not shown in Fig. 1, depending on the details of the specific
implementation. Furthermore, any of the functionalities of the CPU 102 may be
partially, or entirely, implemented in hardware and/or in a processor. For example,
the functionality may be implemented with an application specific integrated circuit, in
logic implemented in a processor, in logic implemented in a specialized graphics
processing unit, or in any other device.

[0029] In embodiments, light environment information captured at
device/receiver location is used to control color chromaticity of video content

streamed by a remote VOD/UGC/eMBMS server. The mobile device/receiver may
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capture local environment light, at location where video streaming services will be
watched. The mobile device/receiver then shares captured local environment light
with a remote VOD/UGC/eMBMS service provider. The network hosted
VOD/UGC/eMBMS service provider then uses the environment light information sent
by the device and improves end-user video p layback experience on its local
device/receiver by sending chromatic color compensated VOD/UGC/eMBMS
streaming videos to the local device/receiver. The information about end-user light
environment may be used to either generate on the fly chromatic compensated
streaming videos (in case of retransmission of live events over VOD or eMBMS), or
to select the best streaming video (or video segment) out of a library of chromatic
compensated streaming videos stored at the content provider.

[0030] Fig. 2 is a process flow diagram describing a color compensation
method 200. The color compensation method may be performed by a compensation
unit 136 (Fig. 1). In embodiments, the color compensation method 200 is a cloud
hosted color compensation that is applied to a stream of data. The data may be
stored in the cloud, or the data may originate at a remote device. For ease of
description, the present techniques are described using a red, blue, and green
(RGB) color space. However, any color space may be used. Generally, a color
space conversion occurs at 202 resulting in RGB data. Environmental information
204 is applied to the RBG data for a color compensation at block 206. At block 208,
a second color space conversion is performed to prepare the data for encoding and
streaming. At block 210, the data is encoded.

[0031] In particular, at block 212, input data is input to the color compensation
unit. The input data may be an image stream captured by a camera in case of a live
event, or resulting from the playback of a movie. At block 202, the RGB input data
may be chroma subsampled by implementing less resolution for the chroma
information than for luma information. This subsampling may be performed via a
YUYV family of color spaces, where the Y component determines the brightness of
the color, referred to as luminance or luma. The U and V components determine the
color itself, which is the chroma. For example, U may represent the blue-difference
chroma component, and V may represent the red-difference chroma component. In
embodiments, the chroma subsampling is a YUV4:2:0 subsampling ratio. The YUV
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family of color spaces describes how RGB information is encoded and decoded, and
the sampling ratio describes how the data will be decoded by implementing less
resolution for chroma information than for luma information, taking advantage of the
human visual system's lower acuity for color differences than for luminance. The
subsampled data may be placed in an RGB pixel buffer. A matrix 214 illustrates the
pixel data after subsampling at the color space conversion 202.

[0032] At block 206, a chromatic color compensation is performed based on
an external light environment parameter. The external light environment parameter
may be obtained from the environmental information 204. In particular, the
environmental information 204 may be used in conjunction with a chromatic color
compensation look up table (LUT) 216. The chromatic color compensation LUT 216
may be used to convert a range of input data into another range of parameters to be
applied to streaming data. The LUT may be configured as indicated at block 218 by
determining the best compensation parameters based on the environmental
information. In embodiments, the compensation parameters are to cancel any
undesirable rendering parameters in favor of parameters that will render properly
such that a user in a particular environment can view the video. The chromatic color
compensation LUT 216 can then store those parameters to be applied when the
environmental conditions match those in the chromatic color compensation LUT 216.
In embodiments, the parameters are stored as a color compensation matrix.

[0033] For example, for each RGBin pixel in the image, a new RGBout pixel
value is computed, using a chromatic color compensation matrix 220. The resulting
compensated data is a function of the RGBin matrix 214, such that the RGBout
matrix 222 is RGBout=(Rout, Gout, Bout) with Rout=f(Rin, Gin, Bin), Gout=f(Rin, Gin,
Bin), Bout=f(Rin, Gin, Bin), where f is the compensation matrix 220 capturing RGB
light environment information, and RGBin is the pixel data where the compensation
will be applied. In embodiments, the color compensation matrix 220 contains a light
environment value measured at the receiver by an RGB sensor or a camera.

[0034] In the color space conversion 208, the RGBout matrix 222 may be
encoded using a chroma subsampling ratio of YUV 4:2:0. As discussed above, the
chroma sampling ratio describes how the data will be decoded by implementing less

resolution for chroma information than for luma information, taking advantage of the
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human visual system's lower acuity for color differences than for luminance. In
embodiments, encoding the adapted video according to a chroma subsampling ratio
enables a video stream that can be compressed in the same manner as the original,
non-adapted video. Moreover, the present techniques do not increase the size of
the adapted video, as typical encoding includes chroma subsampling that
implements less resolution for chroma information than for luma information. In
adapting the streaming data, the chroma information may be adapted according to
the present techniques. The new RGBout pixel buffer that has been chroma
subsampled at a ratio of YUV 4:2:0 is sent to the video encoder 210 for further
processing and encoding for transmission. In embodiments, a video encoder 210 is
a “genuine” video encoder that takes as an input a YUV420 (typically) video stream,
and outputs a compressed bitstream.

[0035] The color compensation as described above can be applied to both live
streaming data as well as to pre-encoded streaming data. In embodiments, to
improve overall end user experience when streaming video to a device in varying
lighting environments, the cloud server can use the color chromatic processing chain
in at least two different ways for use with each of live streaming data and pre-
encoded streaming data. In particular, the cloud server may either select a video
stream with colors previously adapted for transmission or the cloud server can
convert the colors in a live video stream for transmission.

[0036] The transmission of an already encoded video stream with colors
previously adapted to the chromatic condition at the receiver or a color converted live
stream results in an overall reduction in the volume of information that is transmitted
to the receiver when compared to sending a non-color compensated stream to the
receiver. The reduction in the volume of information is a result of sending only the
relevant chromatic content to the receiver in the color compensated video. Relevant
chromatic content is chromatic data that has been color compensated, and may also
include the associate luma information. Chromatic content that is visible by an end-
user eye under the current ambient light gets sent to the device instead of an entire
range of chromatic content that is traditionally sent to the receiver. As such, the

amount of information to encode by the video encoder at server side is reduced
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when compared to the amount of information that would have to be encoded without
chromatic pre-filtering as described herein.

[0037] For example, if the receiver is in a red-ish environment, the server
would broadcast a stream with reduced red content. Artificially boosted green and
blue colors may be used to compensate for the red-ish environment at the receiver.
This change in chroma values can result in less data overall that is transmitted to the
receiver. In another example, a live stream is color converted prior to being encoded
in order to reduce amount of red content by artificially boosting all non-red colors as
in the prior example. The blue and green boosted YUV 4:2:0 color stream is sent to
the encoder that will encode it and stream it to the receiver. In this manner, the
receiver will receive a stream with less red and more blue and green content. When
displayed in a red-ish environment, the viewing experience will be enhanced as the
overall video content will not look washed out, as would be the case if the blue and
green content had not been boosted.

[0038] Fig. 3 is an illustration of a system 300 that enables remote adaptation
of live streaming data based on the environment at a receiver. A server 302 may be
a content provider 134 (Fig. 1). A receiver 302 may be an electronic device 100 (Fig.
1). As illustrated, the receiver 304 may control 306 the live VOD/eMBMS raw video
stream captured by the server 302. The receiver may also send environmental data
308A to the server 302.

[0039] At the server 302, a live VOD/eMBMS raw video stream is captured at
block 312. Chromatic color compensation is applied to the raw image stream at
block 314. In particular a correction faction is applied to the image stream as
indicated at block 308B. The correction factor may be based on the environmental
information captured by the receiver. In embodiments, the color compensation is
performed as is described with respect to Fig. 2. At block 316, the color
compensated data stream is encoded and packetized for transmission. The
streaming data is transmitted at reference number 310. At the receiver 304, the
streaming data is depacketized and decoded as indicated at reference number 318.
The compensated streaming data is rendered at block 320. In this manner, the

chromatic processing chain is applied to live image streams. A device specific
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chromatic color compensated streaming video is generated. This produces quality
live event streaming videos, or eMBMS streaming.

[0040] Fig. 4 is an illustration of a system 400 that enables remote adaptation
of pre-recorded streaming data based on the environment at a receiver. A server
402 may be a component of a content provider 134 (Fig. 1). A receiver 402 may be
an electronic device 100 (Fig. 1). As illustrated, the receiver 404 may control 406 the
VOD/UGC video stream at block captured and/or stored by the server 402. The
receiver may also send environmental data 408A to the server 402.

[0041] At the server 402, a VOD/UGC raw image stream is captured and/or
stored at block 412. Chromatic color compensation is applied to the raw image
stream at block 414. A set of typical correction factors is applied to the image
stream as indicated at block 408B. The correction factor is typical in that it is
configured to apply to a representative range of the lighting environments that the
receiver may be located. In embodiments, the color compensation is performed as
is described with respect to Fig. 2. At block 416, the color compensated data stream
is encoded and packetized for transmission and is indexed by its correction factor in
a database. Thus, each video may be saved in the database in multiple versions
with a plurality of correction factors applied. The video selected for transmission
may be the best chromatic color compensated video stream in the database that
matches the light environment at the receiver location. In particular, the best match
is described as the one with a minimum distance between the database index and
the light environment at the receiver location. Put another way, the best match may
be the video with a correction factor that most closely matches the expected light
environment at the receiver location. The selected video is packetized at block 418.
The streaming data is transmitted at reference number 410. At the receiver 404, the
streaming data is depacketized and decoded as indicated at reference number 420.
The compensated streaming data is rendered at block 422. In this manner, the
chromatic processing chain is offline, and the device specific light environment
information is used to control the pre-encoded video to be streamed to the receiver.
[0042] Fig. 5 is a process flow diagram of a method 500 for remote adaptation
of streaming data based on the environment at a receiver. The present techniques

addresses the remote chromatic color compensation of streaming video content
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based on environmental light color temperature at the location the video is going to
be rendered/consumed. As used herein, the receiver is the end-user device where
video is going to be rendered. Additionally, as used herein, the server is a typical
cloud based service where video is sent to the receiver. At block 502, the
environmental information is captured. In embodiments, the environmental
information is captured on a periodic basis at a mobile device/mobile receiver. The
environmental information may include the environmental light {(or color temperature)
at the location the streaming video is going to be rendered. Additionally, in
embodiments, the environmental information may be captured using a plurality of
sensors, such as a camera sensor or by a RGB sensor. The RGB sensor is to
provide the environmental light level for each RGB component. In embodiments,
using a RGB sensor has a significant advantage over camera sensing, as it is also
very low-power consuming (and is a low-cost hardware component).

[0043] At block 504, the environmental information is sent to the content
provider. In embodiments, the environmental information is sent to the content
provider on a periodic basis. The environmental information may be sent to the
network hosted server or the remote streaming video provider (VOD/UGC provider)
using whatever IP connection is available (for example, WLAN, or cellular). At block
506, the content is adapted based on the environmental information. In particular,
upon reception of environment information captured at device level, or upon
reception of environment information captured at device level that shows significant
degradation when compared to a previously received and stored message, the
network hosted server will take the decision to adapt the chromatic content of its
streaming video to be sent. In this manner, the transmitted content is suitable for the
lighting environment at receiver location. For example, chromatic color content may
be made to look more yellow (R+G) when receiver light environment is blue-ish (B),
as is the case under some LED lighting. Since the content has been adapted for the
environmental conditions, a power savings at the mobile device can occur since
there is not additional processing performed at the mobile device. Moreover,
adaptation can be done either on-the-fly, or based on library or pre-compensated

video segments.
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[0044] Adaptation of the video may occur at a network or cloud hosted server
as described above. In embodiments, the video may also be adapted at the device
according to the techniques described herein. In such a scenario, the environmental
information is captured by the device, and applied to a streaming data received at
the device. The device may include a buffer to store streaming data prior to
adaptation at the device. In embodiments, the buffer at the device in a first in, first
out buffer. Additionally, in embodiments, a cloud streaming server receives both the
video streaming request and the environment information and uses this information
to either encode video content adapted for the receiver on the fly, or fetches an
appropriate chromatic color compensated video (or video segment) out of a
repository, and then sends the video to the receiver using typical streaming
protocols, such as Real-time Transport Protocol (RTP) over IP.

[0045] Thus, the present techniques use end-user reported information to
control chromatic color adaptation of streaming video in order to optimize overall end
user experience. In examples, the color content is adapted so a streaming video
does not look ‘washed out’ when video playback is rendered on a device in a blue-
ish light environment which is typical of some LED lighting. In such an example, the
aim may be to boost Red and Green content over Blue to implement the
compensation described herein. In another example, the color content is adapted so
a streaming video does not look ‘washed out’ when video playback is rendered on a
device in a red-ish light environment, which is typical of a sunset environment. In
this example, the aim may be to boost Blue and Green content over Red content to
implement the compensation described herein.

[0046] In a use case of advertisers or third party content providers, ensuring
that the rendered video is optimally viewable in any environment enables a higher
number of views among a group of electronic device users. In embodiments, cloud
served video is compensated before it is streamed to the receiver, using light
environment information captured at receiver location. In embodiments, the
chromatic color compensation can be done on-the-fly for live video content (for
example, a live retransmission of sport event over VOD or eMBMS) or offline for
UGC content or movie VOD.
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[0047] Fig. 6 is a block diagram showing media 600 that contains logic for
user input based environmental condition capture. The media 600 may be a
computer-readable medium, including a non-transitory medium that stores code that
can be accessed by a processor 602 over a computer bus 604. For example, the
computer-readable media 600 can be volatile or non-volatile data storage device.
The media 600 can also be a logic unit, such as an Application Specific Integrated
Circuit (ASIC), a Field Programmable Gate Array (FPGA), or an arrangement of logic
gates implemented in one or more integrated circuits, for example.

[0048] The media 600 may include modules 606-610 configured to perform
the techniques described herein. For example, an information capture module 606
may be configured to capture environmental conditions at an electronic device. The
information capture module may also be used to configure a look up table that
includes a color compensation matrix. In embodiments, an end user sends a
request for video streaming delivery to a video streaming server
(VOD/UGC/eMBMS). In embodiments, the streaming server is a cloud-based
server. A request for video streaming may be sent using transmission protocols
such as Hypertext Transfer Protocol (HTTP) over Internet Protocol (IP). This request
may result in the capture of environmental information. Accordingly, in
embodiments, an end user device may send, information about the light environment
where receiver is located on a periodic basis. The information about the light
environment where receiver is located is typically also sent using HTTP over IP, and
can be captured either by a camera sensor or by a simple RGB sensor (providing the
environmental light level for each RGB component). In embodiments, using an RGB
sensor has a significant advantage when compared to camera sensing, as it is also
very low-power consuming and is a low-cost hardware component.

[0049] An adaptation module 608 may be configured to apply the
environmental information to streaming data. In embodiments, a cloud streaming
server receives both the video streaming request and the light environment
information and uses this information to either encode video content adapted for the
receiver on the fly, or fetches an appropriate chromatic color compensated video (or
video segment) out of a repository, and then sends the video to the receiver using

typical streaming protocols, such as Real-time Transport Protocol (RTP) over IP.
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[0050] A streaming module 610 may be configured stream the adapted data.
In embodiments, on a periodic basis, the cloud streaming server receives new light
environment measures done at receiver location, and either adjusts its encoding
parameters, or sends more appropriate video (or video segment) to the receiver. In
some embodiments, the modules 606-610 may be modules of computer code
configured to direct the operations of the processor 602.

[0051] The block diagram of Fig. 6 is not intended to indicate that the media
600 is to include all of the components shown in Fig. 6. Further, the media 600 may
include any number of additional components not shown in Fig. 6, depending on the
details of the specific implementation.

[0052] By hosting the chromatic video processing in the cloud or on the server
side rather than on the device, several operator/video service provider benefits may
be enabled. First, the technology reach may be increased because it does not
require dedicated processing power/HW accelerator at device level. Additionally,
chromatic color compensation can be done locally on the rendering device is the
device includes the hardware or software used for color compensation. Color
compensation by a content provider can allocate enough CPU processing power to
run the processing in software.

[0053] In embodiments, local chromatic color compensation may be
dependent on the end device being powerful enough, or the end device
encompassing the right hardware. Running the chromatic compensation in the
cloud/on a server means the solution can be deployed to a broader base of devices,
even those who do neither have enough CPU horsepower nor the dedicated
hardware acceleration to run the chromatic compensation locally.

[0054] Moreover, the present techniques increases the technology reach
because the bandwidth required for server to device streaming is decreased. In
embodiments, the RGB information about ambient light at the device level, sensed
by the RGB sensor local to the device and periodically uploaded to the server, can
be used by the server to pre-process video prior to the transmission, so only
chromatic content that is visible by an end-user eye under the current ambient light
gets sent to the device. The color chromatic processing done on the server can yield

more optimized video streams as a result of a more efficient bit allocation during the
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encoding process. Moreover, color chromatic processing can yield streams encoded
at a lower bitrate. Additionally, as limited chromatic video content is visible by the
end user eye, there is no need to encode all chromatic content of source video at the
same quality level; server-hosted video encoder can allocate less bits to encode
chromatic content that is hardly visible by the end-user, and thus server-hosted
encoder can yield smaller encoded video files or smaller encoded video segment
when compared to video streams encoded without chromatic pre-processing.

[0055] Example 1 is an apparatus. The apparatus includes an environmental
conditions capture mechanism to obtain environmental information from a receiver; a
controller to control streaming data based on the environmental information, wherein
the receiver is to receive streaming data that is adapted based on the environmental
information and a volume of the streaming data is reduced as a result of adapting the
streaming data.

[0056] Example 2 includes the apparatus of example 1, including or excluding
optional features. In this example, the environmental information is ambient lighting
information.

[0057] Example 3 includes the apparatus of any one of examples 1 to 2,
including or excluding optional features. In this example, the environmental
conditions capture mechanism is a plurality of sensors.

[0058] Example 4 includes the apparatus of any one of examples 1 to 3,
including or excluding optional features. In this example, the environmental
conditions capture mechanism is a camera, an RGB sensor, or any combination
thereof.

[0059] Example 5 includes the apparatus of any one of examples 1 to 4,
including or excluding optional features. In this example, control of the streaming
data comprises manipulating the data based on environmental conditions.

[0060] Example 6 includes the apparatus of any one of examples 1 to 5,
including or excluding optional features. In this example, reducing the volume of the
streaming data is a result of sending only a relevant chromatic content to the
receiver.

[0061] Example 7 includes the apparatus of any one of examples 1 to 6,

including or excluding optional features. In this example, adapting the streaming
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data comprises compensating colors of the streaming data based on the
environmental conditions.

[0062] Example 8 includes the apparatus of any one of examples 1 to 7,
including or excluding optional features. In this example, adapting the streaming
data comprises applying a color compensation matrix to streaming data in a pixel
buffer.

[0063] Example 9 includes the apparatus of any one of examples 1 to 8,
including or excluding optional features. In this example, the adapted streaming data
is stored in a repository for later transmission to the receiver.

[0064] Example 10 includes the apparatus of any one of examples 1 to 9,
including or excluding optional features. In this example, the streaming data is
captured on the fly.

[0065] Example 11 includes the apparatus of any one of examples 1 to 10,
including or excluding optional features. In this example, the streaming data is
obtained from a data repository.

[0066] Example 12 includes the apparatus of any one of examples 1 to 11,
including or excluding optional features. In this example, environmental information
is ambient noise.

[0067] Example 13 includes the apparatus of any one of examples 1 to 12,
including or excluding optional features. In this example, adapting the streaming
data comprises compensating audio volume the streaming data based on the
environmental information.

[0068] Example 14 is a method. The method includes obtaining
environmental information from a receiver; obtaining streaming data; modifying the
streaming data based on the environmental information; and transmitting the
modified streaming data to the receiver, wherein a volume of the streaming data is
reduced as a result of modifying the streaming data.

[0069] Example 15 includes the method of example 14, including or excluding
optional features. In this example, the environmental information is ambient lighting

information.
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[0070] Example 16 includes the method of any one of examples 14 to 15,
including or excluding optional features. In this example, the environmental
information is obtained via a plurality of sensors.

[0071] Example 17 includes the method of any one of examples 14 to 16,
including or excluding optional features. In this example, the environmental
information is obtained via a camera, an RGB sensor, or any combination thereof.
[0072] Example 18 includes the method of any one of examples 14 to 17,
including or excluding optional features. In this example, the streaming data is
captured at a content provider.

[0073] Example 19 includes the method of any one of examples 14 to 18,
including or excluding optional features. In this example, reducing the volume of the
streaming data is a result of sending only a relevant chromatic content to the
receiver.

[0074] Example 20 includes the method of any one of examples 14 to 19,
including or excluding optional features. In this example, modifying the streaming
data comprises compensating colors of the streaming data based on the
environmental conditions.

[0075] Example 21 includes the method of any one of examples 14 to 20,
including or excluding optional features. In this example, modifying the streaming
data comprises applying a color compensation matrix to streaming data in a pixel
buffer.

[0076] Example 22 includes the method of any one of examples 14 to 21,
including or excluding optional features. In this example, the modified streaming
data is stored in a repository for subsequent transmission to a receiver.

[0077] Example 23 includes the method of any one of examples 14 to 22,
including or excluding optional features. In this example, the streaming data is
captured on the fly, modified and transmitted to the receiver on the fly.

[0078] Example 24 is a system. The system includes a display; a radio; a
memory that is to store instructions and that is communicatively coupled to the
display; and a processor communicatively coupled to the radio and the memory,
wherein when the processor is to execute the instructions, the processor is to:

capturing environmental information; transmitting the environmental information to a
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content provider; obtaining receiving streaming data modified based on the
environmental information from the content provider, wherein a volume of the
streaming data is reduced as a result of modifying the streaming data; and rendering
the modified streaming data at the receiver.

[0079] Example 25 includes the system of example 24, including or excluding
optional features. In this example, the reduced volume of the streaming data is a
result of sending only a relevant chromatic content to the receiver.

[0080] Example 26 includes the system of any one of examples 24 to 25,
including or excluding optional features. In this example, the environmental
information is ambient lighting information.

[0081] Example 27 includes the system of any one of examples 24 to 26,
including or excluding optional features. In this example, the environmental
conditions are captured via a plurality of sensors.

[0082] Example 28 includes the system of any one of examples 24 to 27,
including or excluding optional features. In this example, the environmental
conditions are captured via is a camera, an RGB sensor, or any combination thereof.
[0083] Example 29 includes the system of any one of examples 24 to 28,
including or excluding optional features. In this example, modified streaming data is
modified by manipulating the streaming data based on environmental conditions.
[0084] Example 30 includes the system of any one of examples 24 to 29,
including or excluding optional features. In this example, modified streaming data is
modified by compensating colors of the streaming data based on the environmental
conditions.

[0085] Example 31 includes the system of any one of examples 24 to 30,
including or excluding optional features. In this example, modified streaming data is
modified by applying a color compensation matrix to streaming data in a pixel buffer.
[0086] Example 32 includes the system of any one of examples 24 to 31,
including or excluding optional features. In this example, the modified streaming
data is stored in a repository for later transmission to the receiver.

[0087] Example 33 includes the system of any one of examples 24 to 32,
including or excluding optional features. In this example, the streaming data is
captured on the fly.
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[0088] Example 34 includes the system of any one of examples 24 to 33,
including or excluding optional features. In this example, the streaming data is
obtained from a data repository.

[0089] Example 35 includes the system of any one of examples 24 to 34,
including or excluding optional features. In this example, environmental information
is ambient noise.

[0090] Example 36 includes the system of any one of examples 24 to 35,
including or excluding optional features. In this example, adapting the streaming
data comprises compensating audio volume the streaming data based on the
environmental information.

[0091] Example 37 is a computer-readable medium. The computer-readable
medium includes instructions that direct the processor to obtain environmental
information from a receiver; obtain streaming data; modify the streaming data based
on the environmental information; and transmit the modified streaming data to the
receiver, wherein a volume of the streaming data is reduced as a result of modifying
the streaming data.

[0092] Example 38 includes the computer-readable medium of example 37,
including or excluding optional features. In this example, the environmental
information is ambient lighting information.

[0093] Example 39 includes the computer-readable medium of any one of
examples 37 to 38, including or excluding optional features. In this example, the
environmental information is obtained via a plurality of sensors.

[0094] Example 40 includes the computer-readable medium of any one of
examples 37 to 39, including or excluding optional features. In this example, the
environmental information is obtained via a camera, an RGB sensor, or any
combination thereof.

[0095] Example 41 includes the computer-readable medium of any one of
examples 37 to 40, including or excluding optional features. In this example, the
streaming data is obtained captured at a content provider.

[0096] Example 42 includes the computer-readable medium of any one of

examples 37 to 41, including or excluding optional features. In this example,
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reducing the volume of the streaming data is a result of sending only a relevant
chromatic content to the receiver.

[0097] Example 43 includes the computer-readable medium of any one of
examples 37 to 42, including or excluding optional features. In this example,
modifying the streaming data comprises compensating colors of the streaming data
based on the environmental conditions.

[0098] Example 44 includes the computer-readable medium of any one of
examples 37 to 43, including or excluding optional features. In this example,
modifying the streaming data comprises applying a color compensation matrix to
streaming data in a pixel buffer.

[0099] Example 45 includes the computer-readable medium of any one of
examples 37 to 44, including or excluding optional features. In this example, the
modified streaming data is stored in a repository for subsequent transmission to a
receiver.

[0100] Example 46 includes the computer-readable medium of any one of
examples 37 to 45, including or excluding optional features. In this example, the
streaming data is captured on the fly, modified and transmitted to the receiver on the
fly.

[0101] Example 47 is an apparatus. The apparatus includes instructions that
direct the processor to an environmental conditions capture mechanism to obtain
environmental information from a receiver; a means to control streaming data based
on the environmental information to the receiver, wherein the receiver is to receive
streaming data that is adapted based on the environmental information, and a
volume of the streaming data is reduced as a result of adapting the streaming data.
[0102] Example 48 includes the apparatus of example 47, including or
excluding optional features. In this example, the environmental information is
ambient lighting information.

[0103] Example 49 includes the apparatus of any one of examples 47 to 48,
including or excluding optional features. In this example, the environmental
conditions capture mechanism is a plurality of sensors.

[0104] Example 50 includes the apparatus of any one of examples 47 to 49,

including or excluding optional features. In this example, the environmental
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conditions capture mechanism is a camera, an RGB sensor, or any combination
thereof.

[0105] Example 51 includes the apparatus of any one of examples 47 to 50,
including or excluding optional features. In this example, the means to control the
streaming data manipulates the data based on environmental conditions.

[0106] Example 52 includes the apparatus of any one of examples 47 to 51,
including or excluding optional features. In this example, reducing the volume of the
streaming data is a result of sending only a relevant chromatic content to the
receiver.

[0107] Example 53 includes the apparatus of any one of examples 47 to 52,
including or excluding optional features. In this example, adapting the streaming
data comprises compensating colors of the streaming data based on the
environmental conditions.

[0108] Example 54 includes the apparatus of any one of examples 47 to 53,
including or excluding optional features. In this example, adapting the streaming
data comprises applying a color compensation matrix to streaming data in a pixel
buffer.

[0109] Example 55 includes the apparatus of any one of examples 47 to 54,
including or excluding optional features. In this example, the adapted streaming data
is stored in a repository for later transmission to the receiver.

[0110] Example 56 includes the apparatus of any one of examples 47 to 55,
including or excluding optional features. In this example, the streaming data is
captured on the fly.

[0111] Example 57 includes the apparatus of any one of examples 47 to 56,
including or excluding optional features. In this example, the streaming data is
obtained from a data repository.

[0112] Example 58 includes the apparatus of any one of examples 47 to 57,
including or excluding optional features. In this example, environmental information
is ambient noise.

[0113] Example 59 includes the apparatus of any one of examples 47 to 58,

including or excluding optional features. In this example, adapting the streaming
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data comprises compensating audio volume the streaming data based on the
environmental information.

[0114] It is to be understood that specifics in the aforementioned examples
may be used anywhere in one or more embodiments. For instance, all optional
features of the computing device described above may also be implemented with
respect to either of the methods or the computer-readable medium described herein.
Furthermore, although flow diagrams and/or state diagrams may have been used
herein to describe embodiments, the techniques are not limited to those diagrams or
to corresponding descriptions herein. For example, flow need not move through
each illustrated box or state or in exactly the same order as illustrated and described
herein.

[0115] The present techniques are not restricted to the particular details listed
herein. Indeed, those skilled in the art having the benefit of this disclosure will
appreciate that many other variations from the foregoing description and drawings
may be made within the scope of the present techniques. Accordingly, it is the
following claims including any amendments thereto that define the scope of the
present techniques.
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Claims
What is claimed is:
1. An apparatus, comprising:

an environmental conditions capture mechanism to obtain
environmental information from a receiver;

a controller to control streaming data based on the environmental
information, wherein the receiver is to receive streaming data
that is adapted based on the environmental information and a
volume of the streaming data is reduced as a result of adapting
the streaming data.

2. The apparatus of claim 1, wherein the environmental information is

ambient lighting information.

3. The apparatus of claim 1, wherein the environmental conditions
capture mechanism is a plurality of sensors.

4. The apparatus of claim 1, wherein the environmental conditions

capture mechanism is a camera, an RGB sensor, or any combination thereof.

5. The apparatus of claim 1, wherein control of the streaming data

comprises manipulating the data based on environmental conditions.

6. A method, comprising:

obtaining environmental information from a receiver;

obtaining streaming data;

modifying the streaming data based on the environmental information;
and

transmitting the modified streaming data to the receiver, wherein a
volume of the streaming data is reduced as a result of modifying
the streaming data.
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7. The method of claim 6, wherein the environmental information is

ambient lighting information.

8. The method of claim 6, wherein the environmental information is

obtained via a plurality of sensors.

9. The method of claim 6, wherein the environmental information is

obtained via a camera, an RGB sensor, or any combination thereof.

10.  The method of claim 6, wherein the streaming data is captured at a

content provider.

11. A system, comprising:
a display;
a radio;
a memory that is to store instructions and that is communicatively coupled to
the display; and
a processor communicatively coupled to the radio and the memory, wherein
when the processor is to execute the instructions, the processor is to:
capturing environmental information;
transmitting the environmental information to a content provider;
obtaining receiving streaming data modified based on the environmental
information from the content provider, wherein a volume of the
streaming data is reduced as a result of modifying the streaming data;
and
rendering the modified streaming data at the receiver.

12.  The system of claim 11, wherein modified streaming data is modified

by compensating colors of the streaming data based on the environmental

conditions.
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13.  The system of claim 11, wherein modified streaming data is modified

by applying a color compensation matrix to streaming data in a pixel buffer.

14.  The system of claim 11, wherein the modified streaming data is stored

in a repository for later transmission to the receiver.

15.  The system of claim 11, wherein the streaming data is captured on the

fly.

16. A computer-readable medium, comprising instructions that, when
executed by the processor, direct the processor to:

obtain environmental information from a receiver;

obtain streaming data;

modify the streaming data based on the environmental information; and

transmit the modified streaming data to the receiver, wherein a volume of the

streaming data is reduced as a result of modifying the streaming data.

17.  The computer-readable medium of claim 16, wherein the

environmental information is ambient lighting information.

18.  The computer-readable medium of claim 16, wherein the

environmental information is obtained via a plurality of sensors.
19.  The computer-readable medium of claim 16, wherein the
environmental information is obtained via a camera, an RGB sensor, or any

combination thereof.

20.  The computer-readable medium of claim 16, wherein the streaming

data is obtained captured at a content provider.

21.  An apparatus, comprising:
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an environmental conditions capture mechanism to obtain
environmental information from a receiver;

a means to control streaming data based on the environmental
information to the receiver, wherein the receiver is to receive
streaming data that is adapted based on the environmental
information, and a volume of the streaming data is reduced as a

result of adapting the streaming data.

22.  The apparatus of claim 21, wherein reducing the volume of the
streaming data is a result of sending only a relevant chromatic content to the

receiver.
23. The apparatus of claim 21, wherein adapting the streaming data
comprises compensating colors of the streaming data based on the environmental

conditions.

24.  The apparatus of claim 21, wherein adapting the streaming data

comprises applying a color compensation matrix to streaming data in a pixel buffer.

25.  The apparatus of claim 21, wherein the adapted streaming data is

stored in a repository for later transmission to the receiver.

28



WO 2017/164983

PCT/US2017/015239

f»‘i’EQA

Display

Deavices L

1/6
100 ~
10~ (/g@g
Processor
104 = 188
Memory Gy
184 ~ 110
Uisplay
Storage interface
114
. £
188 ~ /O Devies
Cellutar Interface
Hardware
128 ~ 118
Wi Environmental
Hardware Condition
Capturs
130 ~ Mechaniam
Bhietooth
interface o120
tmage Caplure
122 2 Mechanism
Microphone
Array

O
Devices i

Display

Network

1O

Deviges §#

1198 ./} 134 ]

136 -

Content
Frovider

Cormnpansation
Unit

Devicas

1‘368“’)

F1G A

\. 1184



PCT/US2017/015239

WO 2017/164983

2/6

¢ 9Ol

{(piowien i0
lopoosuel]
WoJ}) Wesns

abew| My

00¢
80¢
1918LEIRY
80¢ JuswucsAUz BT [eusIXg Uo ¢
UOISIBAUOYD paseq uonesusduio) LOISISAUCD
a0edg 0|00 10j05y aBwoILD aoedg 10j0D
0cc
Oie ,/, Bjng LU L r.:Y\a cee X .%\ X K\.. ’ W\Mtzm
| w'u ‘U :
03pIA < <l Uoldo d 0F| Lol sl
ndno Wy L u 9 ¢ no W' Ly ndy
0T PANA Som@m SomQK _m“ b 0 0w H.z_cm Ui 20 ul ERX OZvANA
|| :w“% B
917 [] yoesio4
uonesusdwio
,M._H_oo w;m&ozoo ] LOIINOy00 11

AN

10} ejesusdwon o}
JuswuoALg 61 80d

ff y0C

a/..wwm

. cle

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/015239

WO 2017/164983

3/6

- 02¢  8L€
JEETOIS ﬁ ommmmwmm
0] Ispugy Comme_%mxomawﬂ

SIS JBAIBIBY

y0€ \\

-

€ Old

00¢

gLe
Wesns ospip

palesuadwon
10j07) ollBWOIYD

V80¢
LOIBI0 JOAIBOSY
1e painsesyy
UOIBLLIOJU]
JUaWUONAUT 1B

90¢
[0UCT) WEBAS

»

: o

SWEIN®S /QOA 8AN

()

g80¢

LOIEI0T JOAIR0RY 1B PaINSEajy
JUBLUOHAUT 14BIT UC paseyq JOI0B - UON08LI0T)

| _zie
¢ 9t yLE [
UoNBZIoy e % C weans abew
DU ﬁ uonesuadwor) ﬁ Mey
JOO0) SBWIOND SNamne
opooug 08Pl
—= [COA BN

8pIS JoAIDG

f//. c0¢

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/015239

WO 2017/164983

4/6

v Old

00v

Oly

WeolS 0apIA

PoIESUSTLI0T 10]07) SHBWOIT)

¢ P c0cy N\
Usang %poseq ) A V80 AA
0} JOpUBY ﬁ oapiApuE | K7 ”vwco_ﬁuﬁ JOAROBY Je PRINSED)N
uonezpgyoedsq | N uoeuLIoju| JUBLIUCIAUT B!
apIS JoAIB0DY o0¥
\ (03057 WEBHS 58TIHOA
1017

UOIBOOT JonIB0aY 18
painseapy jusluosaug BT pue xapuj ssegeie(
UsemMeg SOUB]SI(] WU UO peseq uolepy jseg

ASBQRIE(] O N WRBAS
08pIA PoIBSUSdLLOn J0J0T) DNBLIOIYY) 1804 Y01

st

aseqeIe(] au) Ul J0joB- UOI8LI0T) Sl AQ paxapu
‘LIRBAS OBPIA POZIAYORY PUE PEPOsUT

\\\ 8Ly

uoieziienoed
DBPIA

-

d30v
Ui 84
PINOY) JoAIB0aY B JusiuosAug b jo
abuey sAlBIUSSRIASY B IBADY) 0} JBPIO
Ul ‘S10j0B 4 U0IDaLI0Y) [BOIdAL 10 188

M \\.E\.v s ¢ty

uonesuadwon weans
J0j00) lBWIOIY) afiew} mey

apIg JOMES

0y ~/

SUBSTITUTE SHEET (RULE 26)



WO 2017/164983 PCT/US2017/015239

5/6

Capture Environmental Information

:

Send Environments! information to Content Provider

v

Adapt Content Basad on the Environmeantal information




WO 2017/164983 PCT/US2017/015239

6/6

802

rmati o606
Processor imformation Capture
: Module
604"
Adaptation o 608
Module

Streaming et 610
Module




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2017/015239

A. CLASSIFICATION OF SUBJECT MATTER
HO04L 29/06(2006.01)i, HO4N 1/60(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO04L 29/06; HO4N 5/58; GO6F 3/02; HO4N 7/26; GO6F 3/0484;, HO4N 17/00; G09G 5/00; HO4N 1/60

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & keywords: streaming data, environmental information, receiver, content provider, modified

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2015-0089551 A1 (ECHOSTAR TECHNOLOGIES L.L.C.) 26 March 2015 1-25
See paragraphs [0011], [0013], [00341-[0035], [0043]1-[0047], claims 8, 13
and figures 1-5.

A US 2015-0149902 A1 (AT&T INTELLECTUAL PROPERTY I, LP) 28 May 2015 1-25
See paragraphs [0027]-[0028], [0039]-[0049], claim 1 and figure 1.

A US 2013-0195204 A1 (VID SCALE INC.) 01 August 2013 1-25
See paragraphs [0106]-[0111], [0173]-[0174], claims 1-3 and figures 10-11, 25.

A US 2013-0235073 A1 (DAVID JARAMILLO et al.) 12 September 2013 1-25
See paragraphs [0013]-[0015], claims 1-2 and figures 1A-1B.

A US 2013-0328902 A1 (SCOTT A. GRANT) 12 December 2013 1-25
See paragraphs [0051]-[0056], claims 1, 5 and figure 5.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
28 April 2017 (28.04.2017) 02 May 2017 (02.05.2017)
Name and mailing address of the [SA/KR Authorized officer

International Application Division
Korean Intellectual Property Office KIM, Scong Woo
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-3348

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2017/015239
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2015-0089551 Al 26/03/2015 EP 2851894 Al 25/03/2015
US 9432612 B2 30/08/2016
US 2015-0149902 Al 28/05/2015 CN 105993172 A 05/10/2016
EP 3075151 Al 05/10/2016
WO 2015-080856 Al 04/06/2015
US 2013-0195204 Al 01/08/2013 CN 104067628 A 24/09/2014
EP 2805523 A2 26/11/2014
JP 2015-510325 A 02/04/2015
KR 10-2014-0115354 A 30/09/2014
TW 201349870 A 01/12/2013
WO 2013-109941 A2 25/07/2013
WO 2013-109941 A3 19/09/2013
US 2013-0235073 Al 12/09/2013 US 2013-0235058 Al 12/09/2013
US 8619095 B2 31/12/2013
US 8638344 B2 28/01/2014
WO 2013-131418 Al 12/09/2013
US 2013-0328902 Al 12/12/2013 None

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - wo-search-report
	Page 38 - wo-search-report

