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}L JPEG 2000 Image Compression

 Defines a new image-coding scheme
e Using state-of-the-art compression techniques
e Based on wavelet technology

* Provides both lossless and lossy compression In
a single compression architecture

 |t's useful for many diverse applications,
 Including Internet image distribution,
e and medical imaging.

(ref: http://www.analog.com/library/analogDialogue/archives/38-09/jpeg2000.pdf)
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JPEG 2000 applications

MILITARY INDUSTRIAL MEDICAL  CONSUMER
HD Satellite Images  HQ Storage HQ storage  Mobile phones
HQ Transmission Remote Sensing  HQstorage  Palm Plots
HQ Storage
Remote Sensing
Digital
Still Images
PROFESSIONAL
Copier “ Pro Camcorder
oy ofic iDrDVideo BT
canners . - > .
Pefel Automation JPEG 2000 production  FeYNI[Via
HD Camcorder
| Digital Cinema

Image Databases TV Motion Detection
Streaming Video Internet ) Network Distribution
Video Servers Security  ESUIENTS
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JPEG VS JPEG 2000

JPEG

JPEG 2000

For natural imagery

For computer generated imagery

Discrete Cosine Transform

Discrete Wavelet Transform

File Extensions: .jpeg .jfif .jpg .jpe

File extention: .jp2 .jpx .jpf .mj2

Lossy coding of continuous
tone still images.

Lossless compression mode
(identical to original image).

Currently applicable to most
of applications

Currently NOT widely used
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JPEG 2000 ENCODE
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‘. JPEG VS JPEG 2000

Criginal IPEG 1:64 JPEG2000 1:64
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m}x Wavelet Transform vs. Fourier Transform
/

Fourier transform:
e Basis functions cover the entire signal range,
e varying in frequency only

Wavelet transform:

e Basis functions vary in frequency

e as well as spatial extend

 High frequency basis covers a smaller area
* Low frequency basis covers a larger area

* Non-uniform partition of frequency range

e and spatial range



: k Haar Wavelet — Analysis (illustration)
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3D Hierarchy
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A 4. The subband labeling scheme for a one-level, 2-D wavelet

transform.

A 6. The subband labeling scheme for a three-level, 2-D wavelet

transform.
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3D Hierarchy
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}x 3D Wavelet

Spectrum

Horizontal
Vertical

HH
/
HL
%'10. 12 T20 . T 12 [
5 [11 [19 T ES

LL LL
2 |4 |18 =
B -

34
1 3 |17 N 1
5 |7 7
21 25 41 49 - 41 49 —




