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Abstract

This paper proposes an efficient loop accelerator for a motion estimation specific instruction-set processor. ME
algorithms in nature contain complex and multiple loop operations. To support efficient hardware (HW) loop operations,
this paper introduces four loop instructions and their specific HW architecture. The simulation results show that the
proposed loop accelerator can reduce about 29% average instruction cycles for ME early-termination schemes compared
with typical implementation having a combination of compare and conditional jump instructions. The proposed loop
accelerator of the motion estimation specific instruction-set processor can significantly reduce the number of program
memory accesses and greatly save power consumption. Hence, it can be quite suitable for low power and flexible ME
implementation.

Keywords : motion estimation/motion compensation (ME/MC), application-specific instruction-set processor (ASIP),

low-power design, loop accelerator
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. Hardware loop instructions.
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Iset (iteration, start addr,

end addr)

&

FOR loop

Step size of loop

Ist L .
step (step) index

FOR loop

lcond
(condition, threshold,
cresult)

Early-termination
condition

hrepeat (R, N, condition) Do while loop
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