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FALW T HE

The computational costs (i.e. processor workloads) to encode the video content become the bottleneck of wireless
video communication, mainly due to the constraint of computational capability and power supply for portable devices.
The encoders that based on the traditional rate-distortion theory focus on looking for the balance between "rate" and
"distortion". However, its optimization target does not consider saving of power and computational costs. Therefore,
there are great commercial prospects and important academic value to build a source codec system with efficiency,
robust and low computational consumption for wireless video communication. This dissertation studies the
computational costs adjustable joint rate-distortion optimal video coding system. Main research achievements are
listed as follows:

1. Proposes a joint optimal video coding scheme considering both rate-distortion performance and computational
costs under the constraint of computational resource.

The scheme can be used to design the computational costs adjustable encoder under computational capability
constrained environments. Firstly, the algorithm transforms the constraint of power or computational resources to
encoding computational costs that quantitatively measured by the number of scalable Computation Unit (CU). And
then it focuses on solving the problem of the distribution and the utilization of limited computing resources. The
algorithm performs high adjusting precision of computational costs and low additional complexity; at the same time it
tries to reduce the loss of rate-distortion performance with limited computational resources.

2. Proposes an adaptive distribution model to solve the optimized distribution problem of limited computational
resources.

We propose a concept termed as Virtual Computation Buffer (VCB), which can adaptively carry out
pre-estimation and pre-distribution for each frame before encoding, with combination of knowledge of the historical
parameters of finishing coded frames and the limited computing resources. The proposed model avoids the
pre-identification and pre-classification for video content required by conventional approach. Therefore, it has the
advantages of high real-time, high control precision, small fluctuation of rate-distortion performance.

3. Proposes a solution of real-time encoder design strategy with adaptive and quantitative adjusting of the
computational costs.

The solution can fully use the limited computing resources to achieve optimal rate-distortion performance.
Considering two modules consuming most computational costs in a typical hybrid video coding framework -- motion
estimation module and mode decision module, we propose the computational costs adjustable algorithms
hierarchically. On the frame level, we propose a Computational costs Adjustable Motion Estimation (CAME)
algorithm. On the macro block level, we propose a Computational costs Adjustable Mode Decision (CAMD) algorism.
These algorithms adaptively adjust the computational costs hierarchically, considering the encoded information of the
previous frame and neighboring macroblocks, i.e. the relevant characteristics of video sequences on time and space
field.

4. Proposes a set of approaches for real-time error concealment of video stream in decoder.

The proposed method can solve the decline of the video quality cased by channel transmission errors. The
proposed method includes the scene change detection and motion activity detection, which can carry out effective
error concealment by adaptively select the relevant information of time-field or space-field. Based on the hierarchical
scheme, it has low additional complexity. Simulation experiments show that the improved algorithm outperforms the
H.264/AVC non-normative decoder on both subjective and objective effects.

5. Accomplishes a valuable wireless video communication system based on the state-of-the-art video coding
standards.

The system includes the computational costs adjustable encoder that can adaptively select joint rate-distortion
optimal coding parameters, the transmission channel that can simulate package-losing environment, and the decoder
that uses high-performance error concealment algorithm. The experimental platform based on the H.264 and AVS
standards, providing a valuable solution for the computational costs adjustable joint rate-distortion optimal video
coding system.







