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Scalability of Video with JPEG2000*

Original HD Video Signal

HDTV

SDTV

PDA
Mobile Phone

JPEG2000 Encoding

Single stream of JPEG2000 video 
can be simultaneously distributed to 

display monitors of different
resolution, frame rate, and quality; 
MPEG can do this with only a fixed 

format
* - Diagram courtesy of NHK (Japan Public Broadcasting)
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JPEG 2000 Handles High Bit Error Rates*
(Compression ratio of 80:1, BER of 10-4)

Motion-JPEG2000 Motion-JPEG

MPEG-2 MPEG-4

*-“Motion JPEG2000 in Video Processing,” Master’s Thesis, Wei Yu, Washington University July 2002



12

Compression Comparisons

Complicated encoding (MPEG4 / 
H.264); long process latency; 
weak error resilience 
(transmission errors affect 
multiple frames);  License and 
user content fees for MPEG4; no 
still image capability (legal 
implications); not ideal for video 
editing; very limited scalability

Ideal for streaming (very 
efficient compression, especially 
H.264); simpler decode process 
than encode; prevalent PC 
standard

MPEG2/4, H.264

Less compression efficient 
than MPEG (ex: DVD-quality-
VERY rough estimate: 10-
12Mbps (JPEG2000); 8-
10Mbps (MPEG2); 4-6Mbps 
(MPEG4)) 

Low process latency (ADV202); 
better compression efficiency 
than JPEG; complete scalability; 
bit-error resilient; lossy/lossless 
capable; suitable for text and 
images;

JPEG2000

Least efficient compression 
compared to others; obvious 
degradation with any bit 
error; Unsuitable for text; no 
scalability

Most popular standard (cheapest 
to implement?); low process 
latency; used successfully in 
court

Motion JPEG
DisadvantagesAdvantages
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JPEG2000 in Surveillance
Simultaneously transmit different resolutions, frame rates, and quality levels with no 
transcoding

JPEG2000 
Encoding DVR

Highest quality image 
recorded for detailed 

review afterward Medium quality image 
for monitoring at base

Server

Low quality image for 
mobile monitoring (for 

lower transmission 
bandwidth via 

wireless)
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JPEG2000 in CCTV Applications (FAQ)

Why consider JPEG2000 when there is 
MPEG2/4 or H.264?

More flexibility - encode at the highest quality (for detailed viewing) but 
only send portions that fit lower transmission bandwidth, resolution, frame 
rate, etc. 

To address HDD space concerns, the customer can reduce bit rate during 
scenes with no motion and increase quality when motion is detected 

Low latency - useful in remotely operating a camera
Multiplexing multiple cameras - not possible with MPEG
Regions of motion can be enhanced - not possible with MPEG
Higher image quality - MPEG is not conducive toward this trend since it is 
8-bits only and has no still image capability
Legal Issues – Some countries (Australia) do not allow MPEG still images 
as legal evidence (JPEG, on the other hand, has been used in the UK 
courts) 
MPEG is “digital VHS” – nothing can be done with the data 




