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(57) ABSTRACT

A method and an input-output device are proposed for ren-
dering content. Further, a servicing device 1s proposed for
delivering pre-rendered content.

For rendering, a portion of processing or memorizing
resources of said mput-output device 1s allocated such that
remaining resources of said input-output device are sulificient
for maintaining the input-output capability of the device.
Then, 1t 1s determined that an amount of resources required
for rendering exceeds the allocated resources and a corre-
sponding degree of pre-rendering 1s determined, too. On the
serving device, pre-rendering of the content according to the
determined degree 1s performed and the pre-rendered content
1s delivered from the serving device to the input-output
device.

Since server-side rendering 1s limited to a required degree,
bandwidth constraints can be met more easily. Furthermore,
rendering occurs more distributed and can be adjusted
dynamically, thus, response time can be reduced.

12 Claims, 4 Drawing Sheets
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METHOD AND INPUT-OUTPUT DEVICE FOR
RENDERING AT LEAST ONE OF AUDIO,
VIDEO AND COMPUTER GRAPHICS
CONTENT AND SERVICING DEVICE FOR
DELIVERING AT LEAST ONE OF
PRE-RENDERED AUDIO, PRE-RENDERED
VIDEO AND PRE-RENDERED COMPUTER
GRAPHICS CONTENT

This application claims the benefit, under 35 U.S.C. §119

of EP Patent Application 10306399.6, filed 13 Sep. 2010.

TECHNICAL FIELD

The invention 1s made in the field of content rendering.

BACKGROUND OF THE INVENTION

Prior to being output by output devices content needs to be
rendered. For instance, image signals, for a display need to be
determined from a scene description and one or more tem-
plates; audio signals for loudspeakers need to be determined
from a sound field or image signals for a display need to be
determined from 3D computer models.

Rendering 1s a computational expensive task. In depen-
dency on an output devices processing and/or memorizing
capabilities rendering on the output devices therefore
requires reasonable amounts of time, 1.e. introduces large
latencies, 1n particular if a predetermined rendering quality
has to be achieved. The latencies introduced are even larger in
case processing or memorizing resources ol the output device
remain partly reserved for other task, e.g. reception of user
inputs 1n case the device 1s an mput-output device. Some-
times, processing or memorizing resources of the output
device are even incapable for achieving a predetermined ren-
dering quality.

In particular 1n cases where the content 1s personalized
and/or interactive, that 1s in cases where the content to-be-
output depends on the user input such large latencies strongly
interfere with the user’s appreciation of the personalized or
interactive content.

In case the personalized or interactive content 1s delivered
from a server or a network of servers —whether 1t 1s delivered
as a push service, e.g. as a broadcast signal, or 1t 1s delivered
as a pull service, e.g. a video on demand (VOD) or a video
download service—rendering can be outsourced to the server.
This 1s usetul 1n particular for input-output devices with lim-
ited processing and/or memorizing capacities such as smart
phones which further are required to perform further process-
ing task in parallel such as recerving phone calls or maintain-
ing GPS navigation.

For 1nstance, US Patent Application 2009/0119.729
describes a method for multicasting views of real-time
streaming interactive video. In response to a user’s action
using an input device, a control signal 1s transmitted to a
server. The server then takes the control signal as mput for a
game or application software that 1s running on the server and

uses the control signals to process the next frame of the game
or application. Once the next frame 1s generated, the video
and audio 1s output from server to video compressor coms-
pressing the frame with low latency. Once the video and audio
1s compressed 1t 1s packetized with an address to send 1t back
to the user’s client. The client then decompresses the video
and audio with low latency and displays the video on a display
device.

SUMMARY OF THE INVENTION

Even 1n case a low latency compression-decompression 1s
used, outsourcing of rendering to the server still has comes
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2

along with reasonable latency. Furthermore, rendered content
requires large bandwidth which can result in dropping of
frames 1n case the peak data rate 1s exceeded otherwise.

Therefore, a method 1s proposed for rendering at least one
of audio, video and computer graphics content, said content
being delivered by a serving device, according to claim 1.

Said method comprises the steps of recerving, on an iput-
output device, a user request for the content, and allocating, 1n
response to said user request, a portion of at least one of
processing and memorizing resources of said input-output
device for rendering of the requested content wherein the
allocated portion 1s chosen such that remaining resources of
said input-output device are at least sufficient for maintaining
at least the input-output device’s capability to recetve a sub-
sequent user request and to react thereon within a predeter-
mined response time. Then 1t 1s determined that an amount of
resources required for rendering the requested content with a
predetermined quality and/or within a predetermined render-
ing time exceeds the allocated resources and determining a
degree of pre-rendering required for meeting said predeter-
mined rendering time and/or said predetermined rendering,
quality, and a pre-rendering of the content 1s performed on the
serving device according to the determined degree of required
pre-rendering. After delivering the pre-rendered content from
the serving device to the input-output device, the allocated
resources are used for finalizing the rendering of the content
on the mput-output device.

Since server-side rendering 1s limited to a required degree,
bandwidth constraints can be met more easily and less or no
content need to be dropped. Furthermore, rendering occurs
more distributed and, thus, response time to user requests can
be reduced. Distribution can be adjusted dynamically allow-
ing the input-output device to maintain further processing
tasks 1n parallel.

The features of further advantageous embodiments are
specified in the dependent claims.

The mvention further proposes an input-output device
according to claim 6 and a servicing device according to
claim 7.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention are illustrated 1n
the drawings and are explained in more detail 1n the following
description. The exemplary embodiments are explained only
for elucidating the invention, but not limiting the invention’s
disclosure, scope or spirit defined 1n the claims.

In the figures:

FIG. 1 depicts an exemplary communication between an
end user terminal and a servicing device;

FIG. 2 depicts an exemplary embodiment of the servicing
device and an exemplary embodiment of the end user termi-
nal;

FIG. 3 depicts an exemplary transport stream comprising a
media stream and media stream descriptions; and

FIG. 4 depicts an exemplary RTCP Receiver Report with
profile specific extensions.

EXEMPLARY EMBODIMENTS OF THE
INVENTION

The invention may be realized on any electronic device
comprising a processing device correspondingly adapted. For
instance, the mvention may be at least partly realized 1n a
television, a set top box, a mobile phone, on a personal com-
puter, on a server or a server network.
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For Interactive TV applications swilt reaction of the ser-
vice 1s required to guarantee customer satisfaction. With the
diversification of consumer terminals supporting new user
interfaces like touch gestures this becomes even more critical.
Thus, means are required allowing for smooth operation on
interactive content. An example (from the visual side) 1s the
provision of a user with the option to request zooming 1nto an
overview 1mage of a live sequence beyond the simple scaling
mechanisms integrated into the main decoding and image
rendering path.

While a simple picture-in-picture mechanism will just
require to add parallel paths for the separate perspectives
(overview and zoomed-1n) 1t does not help much during the
transition from one perspective to the next. Within the
example there 1s the need to blend from one perspective
rendering position to the next without disturbing both render-
ings. Additionally or alternatively, blending might by limited
to an area of the display while remaining areas may continue
to show other perspectives. Then parallel rendering paths are
required. Thus, the available parallel processing capabilities
of the terminal limit the complexity of the displayed interac-
tive content.

To overcome the challenge that the terminal has to contain
several parallel rendering engines, it 1s proposed to have the
required processing negotiated between terminal and service
provider to meet a quality of service taking into account at
least one of available performance of the terminal, bandwidth
of the network and cost of service.

In an example depicted in FIG. 2, the service gets status
updates on the rendered perspectives and/or required blend-
ing operations and provides additional sequences that reduce
the terminal rendering complexity.

The terminal TER remains flexible to retain enough pro-
cessing to guarantee swilt reaction and hence reduces the
latency or “haptical delay” when a user interacts with the
terminal.

The terminal TER 1s connected to a service providing
device SER and requests a main media sequence CON. The
user selects, via a user interface Ul, an area of the terminal
connected display to get a special perspective that uses (op-
tionally: also uses) the main media sequence to render a new
view. The scalable media processor MEP allocates memory
and processing performance to provide rendering by render-
ing means RE1, RE2 and finally blending by blending means
BLN or mapping onto the main screen. The allocated
resources are reported to the service in order to get condi-
tioned extra sequences that eases the processing complexity
down to a mere mapping or multiplexing. For instance, a QoS
monitor 1s run on the server which checks whether the ratio of
available resources 1s suificient for maintaining the quality
regarding response time and/or rendering quality and offers
pre rendered content in case maintenance of response time or
rendering quality cannot be guaranteed otherwise.

Or, the QoS monitor QOS 1s comprised 1n the terminal and
checks there the ratio of available resources. Depending on a
certain threshold (like 70% allocated) and/or a device status
stored 1n a device status register DSR, a terminal controller
TCN sends a request for support to a service manager SEN of

the server SER which in response offers pre rendered content
via media streamer MES.

Thus, rendering complexity 1s distributed between the ter-
minal and the service providing server or server network
dynamically. If the service provider offers the end user a
gateway device with the subscribed service the set top box
could be part of said server network and, thus, processing
complexity can be partly offloaded onto that gateway, also.
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In another embodiment or an exemplary structuring of the
above mentioned embodiment, the invention 1s supposed to
get implemented into an end user terminal for watching inter-
active TV, hence a media stream 1s fed from the service
provider using mechanisms common in broadcast (push)
applications. Service selection 1s typically performed by
selecting a specific channel for media streaming. If a specific
service 15 detected, e.g. 1n a received DVB transport stream,
an application 1s started on the terminal platform, which 1s
able to run the media playback and to present the program
description in the form of Electronic Program Guides (EPGs).
This 1s exemplarily depicted 1n FIG. 3.

The end user can now select from that media stream the
combination of elementary streams that, combined, create an
own program or a different viewing perspective of the same
live stream. Depending on the transmission method one trans-
port stream may contain up to 8 different programs. Changing
to other program groups requires to change to a different
transport stream and 1s done by tuning the mgest channel of
the receiver. Program information 1s updated with so called
data or object carousels that transmait file systems, applica-
tions or program description on a regular basis 1n time mul-
tiplex with the regular media stream.

More advanced platforms can request personalized media
streams using a broadband feedback channel. This method 1s
employed for services such as VOD where each end terminal
can select 1ts own media stream, hence requiring a sophisti-
cated media server. VOD content 1s provided on a webpage
that just needs to get presented on the terminal.

The present innovation can at least partly be realized on an
end user terminal that 1s capable of determining a degree of
final rendering which 1t can manage and a media server that
can support the end user terminal by generating specific per-
spectives depending on the workload the terminal 1s capable
of due to the limited hardware resources or connected display
or loudspeakers.

Doing so, a service that may feature DVR like functionality
for the user at the server can be provided without the draw-
back of prolonged response time due to the latency caused my
handling the communication, rendering a new perspective
and passing that perspective to the end terminal.

Independent how the session for presenting the program
was 1nitiated, and independent of whether the content 1s deliv-
ered as live broadcast (push), or on demand or download
(pull), the end user terminal 1s supposed to establish a con-
nection to the server using a feedback channel. Optionally, the
feedback channel offers broadband access. For instance,
DVB employs such a link for improved channel switching by
using RTCP (Real Time Control Protocol).

The RTCP protocol 1s mntended to gather statistics of par-
ticipants of a media distribution session. Hence the end user
terminal can pass, with these packets, either workload infor-
mation or support requests or both. An example 1s 1s depicted
in FIG. 4:

RTCP packets are recurring regularly (e.g.: once per sec-

ond).

Within the recerver report of RTCP packets a profile 1s
defined that provides information about workload (e.g.
80%, 50%), exceeding of one or more workload thresh-
olds and/or support level (e.g. need, like). The profile
type 1s defined 1n the profile specific extension of the

RTCP RR packet. Examples types already defined are
“Video Preference” or “Recerver Side Bandwidth Lim-
1ts”.
What 1s claimed 1s:
1. A method for rendering at least one of audio, video and
computer graphics content, said content being delivered by a
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serving device and being comprised 1n a plurality of streams
relating to different perspectives of the content, said method
comprising;
receiving, on an mput-output device configured to receive
user mput and render video content, a user request for
the content, the user request specilying a new perspec-
tive to be rendered on the mput-output device that 1s
different from a current perspective rendered on the
iput-output device;
allocating, 1n response to said user request, a portion of at
least one of processing and memorizing resources of
said input-output device for rendering of the requested
content, wherein the allocated portion 1s chosen such
that remaining resources of said input-output device are
suificient for maintaining at least the input-output
device’s capability to recerve a subsequent user request
and to react thereon with a predetermined response time;

determining that an amount of resources required for ren-
dering the requested content within a predetermined
rendering quality and/or within a predetermined render-
ing time exceeds the allocated resources, and

determining a degree of pre-rendering required for meeting,
at least one of said predetermined rendering quality and
said predetermined rendering time, wherein the pre-ren-
dering comprises at least parts of a blending process for
creating a transition sequence between said current per-
spective and said new perspective;

pre-rendering the content on the serving device according

to the determined degree of required pre-rendering only
when the required resources exceed the allocated
resources at the mput-output device by the determined
amount of resources required, and delivering the pre-
rendered content from the serving device to the iput-
output device, and

using the allocated resources for finalizing the rendering of

the content on the input-output device, wherein the final-
1zed rendered content comprises a portion according to
the current perspective, a portion according to the tran-
sition sequence, and a portion according to the new
perspective.

2. The method of claim 1, wherein determination that the
amount of resources required for rendering the requested
content within said predetermined rendering time exceeds the
allocated resources and determination of the degree of pre-
rendering are performed on the serving device, said method
turther comprising delivering an indication of the allocated
resources from the input-output device to the serving device.

3. The method of claim 1, wherein determination that the
amount of resources required for rendering the requested
content within said predetermined rendering time exceeds the
allocated resources and determination of the degree of pre-
rendering are performed on the mput-output device, said
method further comprising delivering an indication of the
degree of required pre-rendering to the serving device.

4. The method of claim 1, wherein the serving device
delivers the content un-rendered in case the amount of
resources required for rendering the requested content with
said predetermined rendering quality and within said prede-
termined rendering time does not exceed the allocated
resources.

5. The method of claim 1, further comprising, prior to
receiving said user request for content:

receiving, at the mput-output device, a user request for a

service having a maintained quality of service, said qual-
ity of service guaranteeing displaying of rendered con-
tent of said predetermined quality within said predeter-
mined rendering time;
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6

sending a subscribe request corresponding the requested
service from the input-output device to the serving
device;

setting up the requested service at the serving device;

recerving, at the input-output device, a further user request
for content,

sending a first content request from the input-output device
to the serving device,

providing the content requested by the first content request
from the serving device to the mput-output device; and

rendering and outputting the content requested by the first
content request on the mput-output device, the content
being said content according to the current perspective.

6. The method of claim 1, wherein the input-output device
receives content according to said current perspective and
content according to said new perspective 1n separate broad-
cast streams.

7. The method of claim 1, wherein said new perspective 1s
a refined portion of the current perspective of the content.

8. An mput-output device for outputting at least one of
rendered audio, rendered video and rendered computer
graphics content, said content being delivered by a serving
device and being comprised 1n a plurality of streams relating
to different perspectives of the content, said input-output
device comprising;

a user 1nterface for receiving a user request for the content,
the user request specilying a new perspective different
from a current perspective,

processing and memorizing resources;

an allocation module for allocation of a portion of at least
one of the processing and the memorizing resources
wherein said allocation module 1s adapted for choosing
the allocated portion such that remaining resources of
said input-output device are at least suificient for main-
taining the mput-output device’s capability to receive
user mputs and react thereon with a predetermined
response time;

a transmitter delivering an indication of the allocated
resources to the serving device;

a receiver for receiving the content from the servicing
device, wherein the content 1s received pre-rendered
only when an amount of resources required for render-
ing the requested content within a predetermined ren-
dering time and/or with a predetermined rendering qual-
ity exceeds the allocated resources, and wherein the
pre-rendering comprises at least parts of a blending pro-
cess for creating a transition sequence between said
current perspective and said new perspective; and

a rendering module for finalization of rendering of the
recerved content, wherein the finalized rendered content
comprises a portion according to the current perspective,
a portion according to the transition sequence, and a
portion according to the new perspective.

9. The mput-output device of claim 8, wherein the receiver
for receving the content from the servicing device receives
content according to said current perspective and content
according to said new perspective 1n separate broadcast
streams.

10. The input-output device according to claim 8, wherein
the content 1s pre-rendered such that the rendering module
maintains a predetermined quality of service, said quality of
service guaranteeing displaying of rendered content with said
predetermined quality and within said predetermined render-
ing time.

11. A servicing device for delivering at least one of pre-
rendered audio, pre-rendered video and pre-rendered com-
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puter graphics content to an input-output device for finaliza-
tion of the pre-rendered content, said servicing device
comprising;
a receiver for receiving, from the mput-output device, an
indication of resources allocated in the input-output >
device for output;

a processing device adapted for determiming an amount of
resources required for rendering the requested content

within a predetermined rendering time and/or with a
predetermined rendering quality;

said processing device being further adapted for using the
allocated resources and the determined amount of
required resources for determining a degree of required
pre-rendering;

a rendering module for pre-rendering the content accord-
ing to the determined degree of required pre-rendering
only when the allocated resources are exceeded at the
input-output device, wherein the pre-rendering com-
prises at least parts of a blending process for creating a
transition sequence between a first perspective and a

10

8

different second perspective of the content according to
a user request received at the mput-output device con-
figured to recerve user mput and render video content,
and wherein the pre-rendered content comprises a por-
tion according to the first perspective, a portion accord-

ing to the transition sequence, and a portion according to
the second perspective; and

a transmitter for delivering the content to the input-output

device, wherein the content 1s delivered pre-rendered
according to the determined degree of required pre-
rendering 1n case the amount of resources required for
rendering the requested content within said predeter-
mined rendering time exceeds the allocated resources.

12. The servicing device according to claim 11, wherein

15 the degree of required pre-rendering 1s determined such that a
predetermined quality of service 1s maintained, said quality of
service guaranteeing displaying of rendered content with said

predetermined quality and within said predetermined render-
ing time.
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