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DICOM Correction Item 

Correction Number                                        CP-900 

Log Summary: Multiple fragments per encapsulated frame 

Type of Modification 

Clarification 

Name of Standard 

PS 3.5 2008 

Rationale for Correction 
Compressed pixel data frames are encapsulated into frames. For most transfer syntaxes, a 
fragment may not contain information from multiple frames, but one frame may span multiple 
fragments. This capability exists to support buffering during compression, but has been a 
source of confusion. Some recipients have incorrectly assumed that a frame will be fully 
contained within a single fragment. A note is added to clarify this behavior, which is not 
changed. 
Sections of documents affected 
PS 3.5 8.2, A.4 

Correction Wording: 

 

Add note to PS 3.5 8.2 Native of Encapsulated Format Encoding: 

8.2 NATIVE OR ENCAPSULATED FORMAT ENCODING 

Pixel data conveyed in the Pixel Data Element (7FE0,0010) may be sent either in a Native 
(uncompressed) Format or in an Encapsulated Format (e.g. compressed) defined outside the 
DICOM standard.  

If Pixel Data is sent in a Native Format ... 

… 

If sent in an Encapsulated Format (i.e. other than the Native Format) the Value Representation 
OB is used.  The Pixel Cells are encoded according to the encoding process defined by one of 
the negotiated Transfer Syntaxes (see Annex A).  The encapsulated pixel stream of encoded 
pixel data is segmented in one or more Fragments which convey their explicit length.  The 
sequence of Fragments of the encapsulated pixel stream is terminated by a delimiter, thus 
allowing the support of encoding processes where the resulting length of the entire pixel stream 
is not known until it is entirely encoded.  This Encapsulated Format supports both Single-Frame 
and Multi-Frame images (as defined in PS 3.3). 

Note: Depending on the transfer syntax, a frame may be entirely contained within a single 
fragment, or may span multiple fragments to support buffering during compression or 
to avoid exceeding the maximum size of a fixed length fragment. Fragmentation of 
frames can be detected by a recipient by comparing the number of fragments (the 
number of Items minus one for the Frame Offset Table) with the number of frames. 
Some performance optimizations may be available to a recipient in the absence of 
fragmentation of frames, but an implementation that fails to support such fragmentation 
does not conform to the Standard. 

 

Add notes to PS 3.5 8.2.x and A.4.x for specific Transfer Syntaxes: 
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8.2.5 MPEG2 MP@ML IMAGE COMPRESSION 
... 

One fragment shall contain the whole stream. 

Notes: 1. If a video stream exceeds the maximum length of one fragment, it may be sent as multiple 
SOP Instances. 

 2. This constraint limits the length of the compressed bit stream to no longer than  232-2 
bytes. 

 
… 

A.4 TRANSFER SYNTAXES FOR ENCAPSULATION OF ENCODED PIXEL DATA 

… 
 If encapsulated, it has the Value Representation OB and is a sequence of bytes 

resulting from one of the encoding processes. It contains the encoded pixel data 
stream fragmented into one or more Item(s). This Pixel Data Stream may represent a 
Single or Multi-frame Image. See Tables A.4-1 and A.4-2: 
⎯ The Length of the Data Element (7FE0,0010) shall be set to the Value for 

Undefined Length (FFFFFFFFH). 
⎯ Each Data Stream Fragment encoded according to the specific encoding 

process shall be encapsulated as a DICOM Item with a specific Data Element 
Tag of Value (FFFE,E000). The Item Tag is followed by a 4 byte Item Length 
field encoding the explicit number of bytes of the Item. 

Note: Whether more than one fragment per frame is permitted or not is defined per Transfer 
Syntax. 

 

⎯ All items containing an encoded fragment shall be made of an even number of 
bytes greater or equal to two. The last fragment of a frame may be padded, if 
necessary, to meet the sequence item format requirements of the DICOM 
Standard. 

Notes: 1. Any necessary padding may be added in the JPEG or JPEG-LS compressed data stream as 
per ISO 10918-1 and ISO 14495-1 such that the End of Image (EOI) marker ends on an even 
byte boundary, or may be appended after the EOI marker, depending on the implementation. 

 2. ISO 10918-1 and ISO 14495-1 define  the ability to add any number of padding bytes FFH 
before any marker (all of which also begin with FFH). It is strongly recommended that FFH 
padding bytes not be added before the Start of Image (SOI) marker. 

 

⎯ The first Item in the Sequence of Items before the encoded Pixel Data Stream 
shall be a Basic Offset Table item. The Basic Offset Table Item Value, however, 
is not required to be present: 
⎯ When the Item Value is not present, the Item Length shall be zero 

(00000000H) (see Table A.4-1). 
⎯ When the Item Value is present, the Basic Offset Table Item Value shall 

contain concatenated 32-bit unsigned integer values that are byte offsets to 
the first byte of the Item Tag of the first fragment for each frame in the 
Sequence of Items. These offsets are measured from the first byte of the 
first Item Tag following the Basic Offset Table item (See Table A.4-2). 

  
Notes: 1. For a Multi-Frame Image containing only one frame or a Single Frame Image, the Basic 

Offset Table Item Value may be present or not. If present it will contain a single 00000000H 
value. 
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 2. Decoders of encapsulated pixel data , whether Single Frame or Multi-Frame, need to accept 
both an empty Basic Offset Table (zero length) and a Basic Offset Table filled with 32 bit offset 
values. 

 
… 

A.4.1 JPEG image compression 
… 

If the object allows multi-frame images in the pixel data field, then each frame shall be encoded 
separately. Each fragment shall contain encoded data from a single-frame image. 

Note: Though a fragment may not contain encoded data from more than one frame, the 
encoded data from one frame may span multiple fragments. See note in Section 8.2. 

... 

A.4.2 RLE Compression 
Annex G defines a RLE Compression Transfer Syntax. This transfer Syntax is identified by the 
UID value "1.2.840.10008.1.2.5". If the object allows multi-frame images in the pixel data field, 
then each frame shall be encoded separately. Each frame shall be encoded in one and only one 
Fragment (see PS 3.5.8.2). 

A.4.3 JPEG-LS image compression 
… 

If the object allows multi-frame images in the pixel data field, then each frame shall be encoded 
separately. Each fragment shall contain encoded data from a single-frame image. 

Note: Though a fragment may not contain encoded data from more than one frame, the 
encoded data from one frame may span multiple fragments. See note in Section 8.2. 

... 

A.4.4 JPEG 2000 image compression 
… 

If the object allows multi-frame images in the pixel data field, then for these JPEG 2000 Part 1 
Transfer Syntaxes, each frame shall be encoded separately. Each fragment shall contain 
encoded data from a single frame. 

Notes: 1. That is, the processes defined in ISO/IEC 15444-1 shall be applied on a per-frame basis. 
The proposal for encapsulation of multiple frames in a non-DICOM manner in so-called 
“Motion-JPEG” or “M-JPEG” defined in 15444-3 is not used. 

 2. Though a fragment may not contain encoded data from more than one frame, the 
encoded data from one frame may span multiple fragments. See note in Section 8.2. 

 
… 

Two additional Transfer Syntaxes are specified for Part 2 JPEG 2000: 
 
… 
 
If the object allows multi-frame images in the pixel data field, then, for these JPEG 2000 Part 2 
Transfer Syntaxes, the frames in the object are first processed using the multi-component 
transformation. After the multiple component transformation has been applied, the transformed 
frames are encoded using the process described in JPEG 2000 Part 1. 
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Optionally, the frames can be grouped into one or more component collections. The multiple 
component transformations are then applied to each component collection independently. The 
use of component collections can be used to reduce computational complexity and to improve 
access to specific frames on the decoder. If component collections are used, each fragment shall 
contain encoded data from a single component collection. 

Notes:  1. The 3rd dimension transformations that are described in this Supplement are treated in Part 
2 of JPEG 2000 as direct extensions to the color component transformations (RGB to YUV) 
that are described in Part 1 of JPEG 2000. For this reason, each image or frame in the 
sequence is called a “component”. Although the term component is used as a generic term to 
identify an element of the 3rd dimension, no restriction is made or implied that the 
transformations in this Supplement apply only to multi-component (or multiple color channel) 
data. To compress a volumetric data set using this transfer syntax, each frame of the DICOM 
image is treated as a component of a multi-component image. 

 2. The progressive nature of the JPEG 2000 codestream allows for the decompression of the 
image before the complete image has been transferred. If a storage SCP truncates the code 
stream by aborting the association, the instance has not been completely transferred and 
hence should not persist unless different UIDs are assigned (even though it may have been 
transiently used for display purposes). 

 3. It has been shown that the use of component collections does not significantly affect the 
compression efficiency (for details, see http://medical.nema.org/Dicom/minutes/WG-
04/2004/2004-02-18/3D_compression_RSNA_2003_ver2.pdf). 

 4. Though a fragment may not contain encoded data from more than one component 
collection, the encoded data from one component collection may span multiple 
fragments. 

 

 

http://medical.nema.org/Dicom/minutes/WG-04/2004/2004-02-18/3D_compression_RSNA_2003_ver2.pdf�
http://medical.nema.org/Dicom/minutes/WG-04/2004/2004-02-18/3D_compression_RSNA_2003_ver2.pdf�

	8.2 NATIVE OR ENCAPSULATED FORMAT ENCODING
	8.2.5 MPEG2 MP@ML IMAGE COMPRESSION

	A.4 TRANSFER SYNTAXES FOR ENCAPSULATION OF ENCODED PIXEL DATA
	A.4.1 JPEG image compression
	A.4.2 RLE Compression
	A.4.3 JPEG-LS image compression
	A.4.4 JPEG 2000 image compression


