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Cover a bit of backgroundationale and progress on
JPEG 2000

Talk a little about what aspects of the profile are
Important, and what they mean

Take an example and see how changes can affect how an
Image might be delivered

Colour metrics and their importance
Viewer programs
This is a short presentatictthere is LOTS more

i ) indicates ask me afterwards!



From an archival and preservation perspective
AStability
AReliability

Standard should not lead to unconforming variants
AEase of use
AFlexibility

Ability to fit into a workflow, and to be able to generate wide variety of output
formats

ALow cost of implementation
AWidespread support
AFully documented

AQuality



Original JPEG

AStability- In use for 20 yearsoriginal files still readable, but some information
missing (e.g. colourspace, or artefacts from compression)

AReliability- Very unusual to find JPEG images that are not fully portable
AEase of useTick

AFlexibility- Not very. Cannot combine lossy/lossless. No resolution/quality trade
off. File formats (e.g. metadata) have a lot of options

ALow cost of implementation Tick. High quality, Open Source available, f )
patent issues (and now hopefully old enough to avoid future ones!) 2V

AWidespread suppor Tick. In browsers, viewers etde facto.
AFully documentedTick.
AQuaIity- Can do better (however can also do better with existing JPEG too0) )
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JPEG 2000
AStability- 10 years old
AReliability- In general not a problernsome implementations can be flaky (e.g. i)
with huge images) =
AEase of useso many options , can be confusing, especially as sold in toolkit
form

AFlexibility- Designed for full flexibility, as an architecture. Can align many
components, resolutions, qualities in a single file

ALow cost of implementationOK, relative to costs of scanning, storing and
indexing is tiny hopefully paid for with efficiency gain

AWidespread suppor Getting better. Still missing in most browsers (and n~*. -
good in the ones its in!). Variety of toolkits now available 4

AFully documented Yes, and books starting to improve that situation
1)

2/



JPEG v JPEG 2000 (v JPEG LS v JBIG v JPE

JPEG Pretty, but old,
and fixed

JPEG 200@ toolkit. But you have to build from it!
You can build what you want. -ishould- be
better, but it depends on the engineer!

- 1/ JPEG L®oes what it says very well. Fast,
: but restricted

| ,/ JBIG Best compression for #bonal. Can
| be used in combination with J2K

| 1/ JPEG XRf you want Microsoft's best..
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"The goal of the contribution process is to gather algorithms,
components of algorithms, and architectural frameworks; and to
organize algorithm components into a single architecturally based
standard. An architecturally based standard has the potential of
allowing the JPEG 2000 standard to evolve and integrate new algorithm
components without requireings(c)a new standards definition"

"An important component of committee participation is the
understanding of the work of other contributors and the participation

In the convergence toward a standard that takes advantage of the best
of all the contributions. "

"Intellectual property rights are a major concern in this activity. The
ISO requires that any contributor offers a license of the relevant
intellectual property to all without favor for reasonable rates.
Contributors should evaluate what their license compensation needs
are before contributing to this standard"



Document imaging Prepress

Financial documents Photo and art digital libraries
Facsimile Electronic Photography
Security Cameras Remote sensing

Internet/ WWW imagery Elevation

ClientServer Medical imagery

Laser print rendering Seismic

Scanner/digital copiers
Video component frames

In practice, JPEG 2000 has been successful for security cameras, some specialist
server applications, in digital cinema (studio and cinemas), to some extent in medic
Imaging and in astronomy and archiving and preservation (not even on the list!).

It has been unsuccessful in the digital camera market, on the web as a delivery forr
and has failed to make much impact in the professional scanning, print anorgss
arena. Se basically a toolkit , and can build excellent complex imaging applications
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JPEG 2000 Image Coding System: Core Coding System

JPEG 2000 Image Coding System: Extensions

Motion JPEG 2000

Conformance Testing

Reference Software

JPM: Compound Image File Format
--withdrawn--

JPSEC: Secure JPEG 2000

JPIP: Interactivity tools, APIs and protocols

JP3D: Extensions for three dimensional data
JPWL: Wireless

ISO Media File Format

An entry level JPEG 2000 encoder

XML Structure Representation and Reference

00/12 Cons.04/09
01/11 Cons.04/05

01/11 Cons.07/05
02/05
01/11
03/04

06/07
04/10

07/12
07/04
03/07
08/07
11/11

] ke



Plus further 15 amendments (7 Part 1, 3 Part 2, plus 3/5/6/8/9)

Majority to support digital cinema requirements (DCI)

A Joint venture with 7 major studios (now 6), created 2002

A open architecture, high level performance / quality

Akeen to avoid MPEG volume based tariffs

Aissued July 2005, updated 2007

A JPEG 2000 as video coder (uncompressed audio)
2048x1080 or 4096x2160 resolution, 12bit/component, XYZ
7.6:1 compression (2kx24), 5 level decomposition

The point?
AThe digital preservation and archiving community needs a voice
and a direction!!
AThe JPEG committee can (and | am sure will) help.....

] i@
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As an example, the Kakadu JPEG 2000 s/w exposes more thanymowsian
change 106 parameters in the demo compression module alone!

Don't worry- you don't need to. Most have sensible defaults, and they are
there to allow profiles to be set up. Once you have that, you can forget them
(hopefully?!)

At the other end of the spectrum, some applications try and make JPEG 2000
look like a JPEG compresséthotoshop's plugin, or Apple's viewer in Safari.
It very much misses the point...

You need to worry about
A What your original file size is, and how much you compress
A What size the smallest image is likely to be needed
A Can you vary the quality easily with resolution
A Is it fast to transcode for delivery in other formats
A Has it got all the metadata information required to image it correctly
A Where you put it, and how to find it again



So let's see how it
works....

Original from The National Archive
Using freely downloadablEakadu - -
toolkit (V 6.4.1) for testing/evaluati /
338,641,348 bytes
9648 pixels wide by 11698 pixels high
Compressed with
A7 quality layers
/6 resolution levels (actually wavelet
decompositions)} smallest is
therefore 1/2 (i.e. 1/64 of the image

resolution)- corresponds to lowest
resolution level of 150 x 182

/Progression order either RLCP or
LRCPdepends on need

ACompression in steps from 1.2bpp to
0.05 (20:1 to 480:1)

/Takes 2%ecson core 2 duo laptop,
2Ghz, and runs all available CPU, with
a memory footprint up to c. 160MB
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Results...

At 1:1 magnification, very little
difference, even though this is at 20:1.
Most tests come up with value of . i
8:1 as visually lossless, and evidel 2
this improves OCR for example.

There are effective measures of
quality too- better than PSNR!

Bits pgr%ixel
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Now lets play...

Chop out ¢.100k bytes from front of
file - very quick. i
Run Kakadu transcode (neiaistant) /
to fix file markers etc.

And here is the difference magnified
between the first 100k (3,400:1
compression!) for RLCP (top) and for
LRCP (bottom)

The version with LRCP is clearer (and
looks visually better at a 16of the
original (basically at web resolution)

Transcoding from the higher quality
image generated initially gives results
comparable to the LRCP truncation,
but doesn't care about the progression
order, and takes about same time

?LRCP may be better if you are
planning to get a fast variable size
generation- for example for creating
JPEG files on the fly, as a 'quick and

dirty'
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