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H.264/MPEG-4 part 10 (2003)                                                          

H.265/MPEG-H part 2 (2013)                                                        

Future Video Coding (FVC)

Context
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Future Video Coding
● To be released around 2021 

● Bitrate reduced by 50 %

● New residual data management

FVC
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Residual data management in modern video standards
(like H.265/MPEG-4 HEVC)

Residual data 
management

Intra prediction

Inter prediction
+

Residues

Prediction + Residues = Output block
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Residual data management in H.265/MPEG-4 HEVC

Residual data 
management

Basically the only
transform used
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Residual data management in FVC

Residual data 
management

Different transforms with different 
properties

Dynamic selection during encoding 
(RDO)

Presence of additional flags for 
decoding time

Adaptive    

Multiple      

Transform 
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The Adaptive Multiple Transform (AMT)

The AMT

+ Provides a 5 % gain in terms of bitrate

+ Takes better into account the specificity of each TB

- Brings a certain complexity

- Requires more computing

- Adds flags to each TB
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Single Instruction on Multiple Data (SIMD)
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● MMX
● SSE
● 3DNow!
● AVX

Different vectors’ size, 
different elements’ size
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Proposed solutions

Generic

optimizations

Proposed 
solution

low level

spatially parallel
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Proposed solutions
Proposed 
solution

Optimizing this calculation is providing 
improvements adapted to the whole AMT set

The SSE instruction set will be used

A matrix product requires :                          
● m³ multiplications
● m² * (m – 1) additions 
● m² * (2m – 1) operations
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First algorithm

Proposed 
solution

Almost no vector 
reorganization

Heavy use of memory
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Second algorithm
Proposed 
solution

Lots of reorganization

Fewer memory accesses
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Third algorithm
Proposed 
solution

Still lots of reorganization
Still fewer memory accesses
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DC algorithm
Proposed 
solution

During video coding, a significant 
number of TBs end up being constant

No vector rearrangement

Minimal memory access
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Shifting

Proposed 
solution

To comply with bit 
depth requirements, 

shiftings are necessary
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Technical configuration 
for experimenting

Results

GNU/Linux 4.9.92-1

Intel Core i5-2410M at 2,30 GHz

GNU Compiler Collection (gcc)
-O0

-msse -msse2 -msse3 -msse4 -msse4.1 -msse4.2
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Experiment
Results
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Conclusion

Spatial parallelism is efficient in the context 
of residues decoding

These optimizations allow for better 
performance without adding a lot of extra 

complexity

Such an implementation of the AMT in FVC 
is credible
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