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Fig. 7. Performance of implementations for the Xeon E5530 vs. the
Atom N270, to scale, in calls by ps. Results from G++ 4.2 and ICC
11.0 correspond to non-vectorized optimized C++ code for the full
SAD. Other methods are SSE2 optimized.

mance pessimization. While a gain of =~ 15% is interesting,
the speed-ups obtained by using the proposed approximate
metrics are even more so, as they reach as much as 2.6:1
relative to IPP’s full SAD implementation, while leading to a
negligible loss in quality, as shown in Tables 1-3.

While each of the CPU tested sports conspicuously differ-
ent characteristics—architecture, power consumption, etc.—
the results indicate that in all cases there is a performance
gain to be had by using SSE2-level implementations of ap-
proximated metrics, and that the relative speed-ups are similar
regardless of architecture. While exact magnitudes vary from
processor to processor, the SSE2 implementation of the full
SAD beats the IPP implementation by the same 10 to 15%,
and the Interlaced, Sparse, and Subsampled Deinterlaced ap-
proximated metrics remain much faster than the other ap-
proximated metrics. These results indicate that we can afford
considerable code specialization before seeing any machine-
specific impact on performance, as the performance charac-
teristics remain similar across a wide range of processors of
different generations, families, and even makers.

We have shown that using the machine ISA to its full ex-
tent allows access to speed-ups that are impossible to obtain
with C++ compiled with optimizations and auto-vectorization
enabled. One reason for this is that the compilers are not al-
ways able to exploit the SIMD potential of C++ code. We also
have shown that, if we are willing to sacrifice motion estima-
tion precision by using approximate metrics, there are impres-
sive speed-ups available. However, since we will also want to
minimize the maximum average error, approximated metrics
such as the Interlaced and Sparse approximated metrics are to
be avoided. The Subsampled Deinterlaced and Deinterlaced
metrics simultaneously afford large speed-ups and very small
quality loss—Iless than about 0.1 dB.
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6. CONCLUSIONS

In this paper, we have shown that the proposed implemen-
tations yield consistent speed-ups across many processors of
different generations, families, and even makers. We have also
shown that the use of approximate metrics and SSE2-level im-
plementations addressing many architectural concerns yield
speed-ups of as much as 12:1 relative to non-vectorized C
code depending on the best approximated metrics considered.
Future work will include characterization of speed-ups using
approximated metrics in codecs such as MPEG-4 and MPEG-
4 AVC/H.264.
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