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Video coding

Outlines:

● MPEG 4 

● H.264/AVC
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Video Standard HistoryVideo Standard History

• Two organisations:
• ITU-T (International Telecom Union)
• ISO (International Standard Organisation)

ITU-T Standards H. 261 H. 263/H263+

Joint Standards H.262 H.264

/H263++

SVC
HEVC

H265
Between

ITU-T and ISO
/

MPEG‐2
/

MPEG 4 AVC MVC
HEVC
Feb.12

ISO Standards MPEG‐1 MPEG‐4
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MPEG 4 IS 14496 
• 1998-1999
• Coding audio visual objectCoding audio visual object
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Decomposition of the scene 
in Audio Visual objects
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Composition videoComposition video

P. LE CALLET
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H264 : objectives

Applications

P. LE CALLET
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HierarchyHierarchy 
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Coder:Decoder block diagramCoder:Decoder block diagram
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Coder block diagramCoder block diagram
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frame
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Decoder block diagramDecoder block diagram
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Intra predictionIntra prediction
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Intra predictionIntra prediction
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Intra predictionIntra prediction
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Intra predictionIntra prediction
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Inter predictionInter prediction
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Inter predictionInter prediction
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Inter predictionInter prediction
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Motion vector with 
pixel precision

Vincent Ricordel
Motion vector with 
quater pixel precision



Inter predictionInter prediction
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Transformation and quantizationTransformation and quantization
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Transformation and quantizationTransformation and quantization
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Transformation and quantizationTransformation and quantization
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Transformation and quantizationTransformation and quantization
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ExampleExample
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Quantized-coeff. = 
Round( coeff. / quantization-step)
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Reconstructed-coeff. = 
Quantized-coeff. x quantization-step



Transformation and quantizationTransformation and quantization
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Entropy coding
• VLC :

– Residual block data (quantized transform data) is coded using 
context-adaptive variable length coding (CAVLC)context adaptive variable length coding (CAVLC)

– Other elements (header data, motion vectors, et.c.) are coded 
using Exp-Golomb codes, either directly or via table lookup.
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PerformancesPerformances

P. LE CALLET

Vincent Ricordel
27

Vincent Ricordel

Vincent Ricordel

Vincent Ricordel



PerformancesPerformances
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PerformancesPerformances
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MIPS: Millions of Instructions per second
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=> Inter prediction (ME/MC) = more than 95% of the computational cost
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ComparisonComparison
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Comparison with VC1 (WM 9)Comparison with VC1 (WM 9)
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VC 1 : Microsoft codec 
for Window Media 9 (HD DVD, Blu-ray)
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ProfilesProfiles
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Level examplesLevel examples
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