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! Receiver Aware Encoder (RAE)
* Receiver Aware Encoder for Adaptation Applications (RAEA?)
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For (each frame)
{

CTotal
Number of remaining frames in sequence

If (nggl&%med > CFrame)

Disable DBF for current frame

Crrame =

Perform frame level RateControl
AdjustQP

For (each BasicUnit)

{

_ Crrame
Number of Basic Units in frame

CBU

Perform BasicUnit level RateControl
AdjustQP
For (each MB)
{
For (each mode)
{
Extract modules complexity using decoder complexity model
Cig™ = Cpp + Ciper + Cuc + Copr
Assign A, based on QP value
JRDC = D+A, x RMode 1) x clMode
}

Update best mode & Cgsvmed

C Consumed +=C Consumed
BU MB

1

Consumed 4 _ Consumed
CF'rame += CBU

}
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AdjustQP(a)
{

— (Consumed Average Consumed
Cons = Cg +C,

Avail = C,+CLrem9¢
If (Cons > Avail)
If (Avail > 0)
QP+=min((Cons/Avail),4)
Else
OP+=4
Else

Ingonsumed < bitrate

e) xnumber of coded a

Number of total framesxNumber of a per fram.

QP=Max(0,QP-Min((Avail/Cons),4))
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}
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Abstract

With recent advances in computing and communication technologies, ubiquitous access to high quality
multimedia content is a fact of our daily life. However, resource consumption is still a major
concern, specially for portable devices. Today, any user is able to produce and consume multimedia
contents using a connected portable device such as a smartphone or a tablet. In many applications, a
multimedia content has to be sent to a vast range of receivers with different characteristics. To do so, a
simple and affordable method is to generate a single layer bitstream and adapting it, through a set of
middle nodes, to meet each receiver’s characteristics and its resource limitations. In addition, with the
advances in computing technologies, a consumer (decoder) of video content is potentially a producer
(encoder) of this content in many occasions. As a result, constraints such as power consumption,
computational power and memory limitations should be considered for most multimedia devices during
the encoding phase, as well.

In this thesis, we start by highlighting the necessity of having a resource aware encoder. Then, this
general problem is formulated in terms of an abstract method, and customized and solved for the
special cases of receiver aware encoder, receiver aware encoder for adaptation applications, and self
resource aware encoder. In a receiver aware encoder the resource limitations of the receiver side are
taken into account during the encoding phase at the server side. This will ensure that the generated
bitstream will satisfy the receiver’s resource limitations during decoding. A receiver aware encoder for
adaptation applications is an encoder which not only considers the receivers resource limitations but
also considers the characteristics of the adaptation node and its operation during the encoding phase.
Hence, generates a bitstream that meets the decoder requirements even after adaptation. Finally, a self
resource aware encoder refers to an encoder which is running on a device with limited resources, such
as a video encoder on a smartphone. Such an encoder is able to encode video while optimizing its
operations according to the available resources.

The proposed abstract model is extensible, since it can be used for various combinations of resource
limitations. In addition, it follows a methodology for extracting the proper subset of encoding
parameters. In order to show the efficiency of the proposed approach, a case study is implemented for
the reference software of H.264/AVC codec, for each of the three mentioned problems. In these case
studies the computational complexity of decoder/encoder is considered as the limited resource.

Finally, in the second part of the thesis we propose a methodology for estimating resource
consumption. This methodology was used for the implementation and evaluation of the case studies of
our first contribution. In this context and in order to evaluate the performance of the proposed
methodology, we have estimated the complexity of an H.264/AVC decoder and encoder.

Simulations results of all of the case studies show the applicability and the performance of the
proposed abstract level resource aware encoder as well as the resource estimation methodology. Both
of the proposed approaches in this thesis are generic and can be used for a wide range of applications.
For instance, the proposed abstract level resource aware encoder can be customized, for any application
which produces or consumes video content and has limited resources, in order to design a resource
aware encoder. Similarly, for any application with a clearly specified algorithm and a distinctive
resource consumption metric, a resource estimation model can be derived using the proposed resource
estimation methodology.
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