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  Pref ace   

 In the last decades, the rapid advances of semiconductor technologies fostered a 
large development in the fi eld of multimedia systems, mainly due to the continuous 
increase of computational resources and the availability of reliable communication 
infrastructures. Several video compression standards have been developed in this 
period, aiming at reducing transmission bit rates without decreasing the video qual-
ity. The High-Effi ciency Video Coding (HEVC) standard, recently launched by the 
Joint Collaborative Team on Video Coding (JCT-VC), is the state of the art in video 
compression and is expected to gradually substitute its predecessor, the H.264/AVC 
standard. HEVC provides improved compression ratios in comparison to previous 
standards, but such gains are associated with large increases in the encoding com-
putational complexity and consequently longer processing times, which may com-
promise the encoder operation in portable devices and in real-time systems, 
especially for high-resolution videos. This book addresses the subject of computa-
tional complexity of HEVC encoders with contributions extending from the analy-
sis of HEVC compression effi ciency and computational complexity to the reduction 
and scaling of its encoding complexity. Besides the introductory chapters, which 
present an overview of the HEVC standard and the state-of-the-art works on the 
fi eld, this book also introduces four main contributions from the authors, which 
target on analysing and solving complexity-related issues in HEVC encoders. The 
fi rst contribution is an investigation and detailed analysis of the HEVC encoding 
tools which allowed identifying the most computationally demanding operations of 
the encoding process. The second contribution of this book comprises a set of fi ve 
new algorithms for reducing and dynamically scaling the encoding complexity of 
HEVC encoders. All of them take advantage from the fl exibility of the frame parti-
tioning structures allowed by the standard, namely, the coding units and the predic-
tion units, which were identifi ed as responsible for a large share of the encoding 
computational complexity. The best complexity scaling algorithm presented in this 
book allows downscaling the encoding complexity to 50 % of its original value with 
negligible loss of compression effi ciency and down to 20 % with medium to small 
loss. The third book contribution consists of a set of early termination methods 
based on data mining techniques, which are able to reduce the computational 
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complexity required to fi nd the best frame partitioning structures, namely, the cod-
ing trees, the prediction units and the residual quadtrees, in up to 65 % with very 
small compression effi ciency loss. Finally, the fourth contribution of this book is an 
encoding time control system that employs the three previous contributions to adjust 
the encoding time whenever necessary and maintain it under a specifi ed target. The 
system uses predefi ned encoding confi gurations created by combining the early ter-
mination schemes and by changing the parameterisation of the most computation-
ally demanding tools of HEVC. Overall, the methods proposed in this book are 
especially useful in power-constrained portable multimedia devices to reduce 
energy consumption and to extend the battery life. Besides, they can also be applied 
to portable and non-portable multimedia devices operating in real time with limited 
computational resources.  

  Pelotas, Brazil     Guilherme     Corrêa    
 Leiria, Portugal     Pedro     Assunção   
 Pelotas, Brazil   Luciano     Agostini    
 Coimbra, Portugal     Luis     A.     da     Silva Cruz      
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