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摘要 

 
 

摘要 

本文主要研究视频编码的容错技术，提高视频码流在互联网、无线网络等不

可靠信道中传输的鲁棒性。研究对象包括单视点视频编码、双目立体视频编码和

多视点视频编码。 

在单视点视频编码研究方面，本文在 H.264/AVC 视频编码标准的基础上，分

别从差错隐藏和差错恢复编码的角度提出了两种视频编码差错控制算法。（1）基

于运动连续性和纹理相关性的丢失宏块差错隐藏算法（MCTC），该算法在解码过

程中实现差错隐藏，无需对编码结构进行修改。（2）基于 H.264/AVC 和三维双树

离散小波变换的分层多描述视频编码算法（HLMDVC），采用了多描述编码框架，

通过增加部分冗余信息以提高信道出错情况下视频重建的质量；三维双树离散小

波变换解决了分层多描述编码过程中增强层的运动估计和参考帧失配的问题，分

层的编码结构提高了算法的灵活性。 

在双目立体视频方面，本文研究了双目立体视频的对象分割和视频整帧丢失

情况下的差错隐藏问题。（1）提出了基于视差和时空信息的立体对象分割方法

（SOS_DTS），实现对双目立体视频运动对象的准确分割。（2）针对双目立体视频

整帧丢失的情况，提出了基于视差帧差投影的双目立体视频整帧丢失的重建算法

（FLC_DFD），并对帧差投影所产生的空洞进行自适应地填补，提高了双目立体视

频编码的容错性能。 

在多视点视频编码方面，本文研究了降低计算复杂度的快速模式选择算法和

提高多视点视频编码容错能力的多描述编码方法。（1）在多视点视频编码标准

JMVC 的基础上，建立了率失真代价和预测模式尺寸之间的单峰关系模型，在此

基础上提出了基于单峰模型与模式即时选择的快速模式选择算法（UM_FMD_MVC），

大大降低了多视点视频编码的计算复杂度。（2）从差错恢复编码的角度，提出了

基于空间多相变换子序列间对应宏块相关性的多视点视频多描述编码算法

（SPT_MDC_MVC），根据宏块特性，自适应地复用已编码子序列的预测模式、预测

向量与残差，降低冗余，提高多视点视频多描述编码的效率。 

关键词：视频编码；差错隐藏；多描述编码    
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Abstract 

 
 

Abstract 

In this work, error resilient techniques for video coding are studied to improve 

the robustness of video transmission via unreliable networks, such as Internet or the 

wireless network. The research includes error resilient techniques for single view 

video coding, for stereo video coding, and for multiview video coding. 

For single view video coding, two algorithms are proposed to improve the fault 

tolerance ability of H.264/AVC-based video coding. (1) For macroblock lost, an error 

concealment algorithm, named motion consistence and textural coherence based error 

concealment (MCTC) is proposed. Since error concealment is only performed at the 

decoder, the encoding scheme keeps unchanged. (2) For error resilient coding, a novel 

hybrid layered multiple description video coding (HLMDVC) algorithm is proposed. 

The quality of reconstructed video can be improved via its multiple description 

structure. The directional selectivity feature of 3D dual-tree discrete wavelet 

transform gets rid of the enhancement layer motion estimation and the mismatch 

problem in ordinary multiple description coding scheme. The layered coding structure 

improves the flexibility of the algorithm. 

For stereo video, a stereoscopic object segmentation method based on disparity 

and temporal-spatial cues (SOS_DTS) is proposed to segment the motion objects 

from the background. To construct a lost frame for stereo video, a frame loss 

concealment algorithm for stereoscopic video based on disparity frame difference 

(FLC_DFD) is proposed; then a self-adaptive holes filling algorithm is performed to 

improve the quality of reconstructed frame. 

For multiview video coding, the computational load reduction and the error 

resilient ability improvement of the coding scheme are concerned. (1) By studying the 

correlation of the rate distortion cost and the size of prediction mode of JMVC, a 

unimodal model is presented, and a fast mode decision algorithm for multiview video 

coding based on the unimodal model (UM_FMD_MVC) is proposed to instantly 
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terminate the mode decision process. (2) To improve the error resilient ability of 

multiview video coding, a multiple description coding scheme for multiview video 

based on macroblock correlation of spatial polyphase transformed subsequences 

(SPT_MDC_MVC) is proposed. The multiple description coding structure improves 

the error resilient performance of the multiview video coding. Meanwhile, the coding 

efficiency is improved by adaptively exploiting the prediction modes, vectors, and 

residues of encoded subsequences.  

 

Key Words: Video coding; Error concealment; Multiple description coding 
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