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the results often clump too close together to
be distinct. JPEG files were tested at quality
levels between 1 and 12 (from Adobe
Photoshop CS2), wavelet formats were tested
at increments of 10 between 10:1 and 1001,
with extra data points at 5:1 and 200:1.

The Landsat image has uncontroversial
results. LizardTech’s JP2 file is the best represen-
tation, followed by MrSID, ER Mapper's JP2 and
ECW. JPEG wanders crazily through the middle
of the pack, usually between MrSID and
ERMJP2 but with some strange excursions.

The Colour image confirms the same
findings with only a few statistical oddities:
LTJP2, MrSID, meandering JPEG, ERMJP2 and
ECW bringing up the rear.

The results from the Pan image were so
inscrutable that they are graphed here without
the second multiplication factor in order to
make sense of them. On the bottom X axis is
resulting file size in bytes, the left Y axis
represents average per-pixel RMS error. You can
see that JPEG produced much larger files
overall, but surprisingly in the range where the
file sizes are comparable, JPEG did significantly
better than the others! Visual inspection of the
images confirms the quantitative result. This
may be caused by the large amount of high-
frequency clutter in this image.

Speed of Compression

Finally, we come to the large dataset speed
shootout. We will endeavour to produce 10:1
compressed output from all four wavelet
contenders, and see which candidate gets the
desired result the fastest. Because the input
data is in numerous (758) files, both programs
will be required to potentially mosaic and
balance the dataset before compressing. In
reality, the images do not require any balanc-
ing. (Note: To compress large datasets like this
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to JP2, please refer to LizardTech's
KnowledgeBase article FO70602 for GeoExpress
6.1.4 and newer,)

To put that into real world units, here is
how fast (in hours) our fastest system produces
aroughly 10:1 compressed file:

ECW
1.68h

ERMJP2
2.30h

LTIP2
249h

SID
8.53h

In nearly mirrored-order of the quality
standings, ECW leads the speed test followed
by ERMJP2, and the two LizardTech encoders.
So who is the overall winner? No clear leader
can be crowned. ECW, while fast, produces the
lowest-fidelity images. MrSID is the slowest by
far. The two JP2 candidates are neck and neck,
with LizardTech taking the lead in quality and
ER Mapper pulling ahead in speed. JPEG

surprisingly stays in the race, but wins no
trophy due to its other deficiencies.

As expected with 32-bit programs, the 64-
bit architecture did not improve performance,
even when running a 64-bit OS. Between the
Intel and AMD architectures, both CPUs are
similar in performance, yet Quadzilla took 1.5-
1.7 times longer. The bottleneck can be traced
to the speed of the memory in the two
systems. Quadzilla was built more for RAM
quantity using cheaper DDR PC3200 200 MHz
memory while Chipzilla sports top-speed
DDR2 PC2-5300 333 MHz RAM, almost 1.6
times faster. This factor may greatly influence
purchase configuration for new systems
intended for image compression!

Note: Both LizardTech and ER Mapper
suggest that there are options that can be
used to tune performance of their products,
especially on systems with large amount of
memory. For our tests, we used the out-of-the-
box settings (with the exception of the
necessary FO070602 configuration noted above).

While no one winner emerged from this
shootout, it is clear that geospatial imagery
users have excellent choices available to them
in both products. The state of the art will
continue to evolve, but the JP2 standard is
obviously going to be the geospatial format of
choice into the foreseeable future.

In closing, I'd like to thank 3D Nature, Frank
Weed II, Colorado Aerial Photography Service,
INCS.com, and Microsoft for assisting with
making this article happen. Additional
resources for this article are available for
download at AlphaPixel.com.

Chris ‘Xenon’ Hanson is the co-founder of 3D
Nature and AlphaPixel, innovators in the 3D
Landscape Visualization and Remote Sensing
Image Processing fields respectively. He has been
working with computers fo 27 years, computer
graphics for 20 years and GIS for 15 years. Contact
Chris at Xenon@AlphaPixel.com.

30000

20000

60000
50000
N
©
c
8 40000
Q
® B QUADZILLA
]
£ H CHIPZILLA
=
°
Q
7]
Qo
©
w

10000

ECW

ERMJP2

LTGEJP2 SID

September 2007 | GEOconnexion International Magazine






