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Abstract  Currently a QP-based Lagrange Multiplier (QP-L) method is widely used to achieve
Rate-Distortion optimal joint mode selection and motion estimation in hybrid video coding. In this
work, a novel cost function for RDO is presented, which is independent of QP and adaptable to
the statistics. Firstly, it is shown there be a linear relationship between A of the QP-L method
and some functionality about statistic for distortion and rate. Thusly, a heuristic model is presen-
ted to determineAwith consideration of statistic for distortion and rate, which is after then theo-
retically verified. It is shown via extensive experiments that the proposed scheme achieves a bet-
ter coding performance than the traditional QP-based scheme. Moreover, the proposed scheme

promises an easy encoding process, due to the fact that it”s computation does not involve QP.

Keywords rate distortion optimization; hybrid coder control; Lagrange optimization
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Background

Currently, hybrid coding techniques predominate in the
literature of video coding, wherein various modes of opera-
tions are stipulated in most standards for effective picture
difference refinement. As for any lossy coding scheme, there
is an inherent tradeoff between rate and distortion. Ideally,
the source encoder should balance the quality of restored pic-
tures and the channel capacity. That is to say, to minimize
distortion subject to the channel bandwidth constraint R., by
adaptively assigning the predefined operations to parts of the
encoded pictures on a block-by-block basis primarily via con-
trol parameters such as coding mode (MD). motion vector
(MV) and quantization parameter (QP).

This constrained problem can be formulated as

min ZDM s, L ZRMﬁR(,, and can be converted

MD. MV, QP n.k n.k

with the Laplacian Multiplier Method into an unconstrained

min ZDM +2 (ERM—RL. ) , where A can be

MD-MV.QP ik

form:

determined by R-D models. General speaking, the more ac-
curate the R-D models are, the better A can be achieved.
Currently a QP-based Lagrange Multiplier ( QP-L)

method is widely used to achieve Rate-Distortion optimal
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joint mode selection and motion estimation in hybrid video
coding. Due to the fact that A=cQ?, the QP-L method is only
related to QP, leading to a well-known egg-hen dilemma for
rate control. Furthermore, the mathematical formula is too
simple and includes no index to video coding complexity,
which means that all the video sequences are treated without
any differentiation between various rate-distortion character-
istics. and therefore, the QP-L. method fails to adapt itself to
the real world.

In this work, a novel cost function for RDO is presen-
ted, which is independent of QP and adaptable to the statis-
tics. Firstly, it is shown there be a linear relationship be-
tween A of the QP-L. method and some functionality about
statistic for distortion and rate. Thusly, a heuristic model is
presented to determine A with consideration of statistic for
distortion and rate, which is after then theoretically verified.
It is shown via extensive experiments that the proposed
scheme achieves a better coding performance than the tradi-
tional QP-based scheme. Moreover, the proposed scheme
promises an easy encoding process, due to the fact that it’s

computation does not involve QP.



