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CERBERO project
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Cyber Physical Systems (CPS)

Complex systems with different interacting and deeply intertwined
components providing multiple and distinct behavioral modalities
potentially changing over time, that contribute concurrently to
determine the behavior of the system as a whole.
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High Efficiency Video Coding (HEVC)

Recent video codec developed by the Joint Collaboration Team on Video
Coding (VCEG and MPEG). It provides up to 50% bit rate reduction at
the same subjective video guality with respect to previous standards
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Approximate HEVC Interpolation in Software

With high frame rates the motion vector could be
composed of fractional pixel values. In these cases
an interpolation (FIR filtering) of the matching
block is necessary.
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Run-time Adaptivity in CPS

At the CPS physical level application specific efficient accelerators
capable of providing flexibility and dynamicadaptation to changeable
F/NFrequirements
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Coarse-Grained Reconfiguration (CGR)

Flexibility Efficiency
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Reconfigurablecomputing provides a trade-off between execution efficiency
typical of ASICs and flexibility mainly exhibited by GP devices.

FineGrained(FG)| CoarseGrained(CG
bit-level word-level

flexibility

speed

memory

Carlo Sau, Universita delgli Studi di Cagliari
CoarseGrained Reconfiguration: Rutime Adaptivity in Cyber Physical Systems



CG HEVC interpolators
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CGR HEVC interpolators
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Achieved Adaptivity
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Comparison with the State of the Art
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Conclusions

ACERBER @ontinuous design environment for CyberPhysicalSystems
(CPS)
Arun-time F/NF requirements driven adaptivity
AHEV Gower/energy hungry, latest video coding standard
AApproximate computing on HEVC interpolators demonstrated to provide
energy versus quality trade-off
ACoarseGrained Reconfiguration(CGR) allows approximation of HEVC
interpolators in hardware
Aour solution challenges outperforms state of the art solutions

AFuture directions on:

Aadopt a multiplier-lesssolution to further reduce consumption
Aembedding the whole HEV@&odecon FPGAsoftware/hardware)
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