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DICOM Correction Proposal Form

CP 132

	Log Summary: Type definition of duplicate attributes

	Type of Modification

Clarification

	Name of Document

PS 3.3


	Version Number

2000

	Rationale for Correction

There are two conflicting rules regarding attributes, which are specified more than once in different modules as part of a single IOD. When the so-called “specialization”, i.e. the repetition of a specific attribute is of a Type higher than the initial Type specification, the second Type is expected to prevail. However, the Type definition (C1.2.3) states that when attributes are contained in more than one module the lowest Type should apply.

This is a problem with the Modality attribute in the Secondary Capture IOD. The General Series module specifies Type 1, the SC Image module specifies Type 3. According to the rules specified in C.1.2.3, the Type Definition should be Type 1, obviously not the intent of this specialization.

	Sections of document affected:

Section 3.x, 6.2, C.1.2.3



	Suggested Wording of Correction

Modify section Definitions section 3 to add:
3.x
Specialization: Specialization is the replacement of the Type, value range and/or description of an Attribute in a general module of an IOD, by its Type, value range and/or description defined in a modality specific module of an IOD.

Note:
The same Attribute may be present in multiple Modules in the same IOD but not specified to be “Specialized”.
Modify section 6.2:
6.2
Attributes

...

When multiple modules containing the same Attributes(s) are included in an IOD, the Attribute shall be encoded only once into a Data Element. 
Modify section C.1.2.3:
Some Attributes may also be contained in more than one Module for the IOD. In that case, the Type designation applicable for the Attribute of the specific IOD is the lowest Type value (e.g. if type 2 is specified in one Module and type 3 in another, then type 2 shall apply), unless explicitly stated by the Attribute description.

Modify Table C.8-24:

Attribute Name

Tag

Type

Attribute Description

Modality

(0008,0060)

3

Source equipment for the image. This type definition shall override the definition in the general Series module.



DICOM Correction Proposal Form

	Correction Number                                        CP-212

	Log Summary: 
Clarification of Image Position (0020,0032) in 3rd dimension

	Type of Modification

Clarification
	Name of Standard

PS 3.3 2000

	Rationale for Correction:

The Image Position attribute description in table C.7-8 is defined as: "The x, y, and z coordinates of the upper left hand corner (center of the first pixel transmitted) of the image, in mm. See C.7.6.2.1.1 for further explanation.".

Section C.7.6.2.1.1 Image Position And Image Orientation describes the data element Image Position (0020,0032) as following: "The Image Position (0020,0032) specifies the x, y, and z coordinates of the upper left hand corner of the image; it is the center of the first pixel transmitted.".  

In these definitions, it is not clear if Image Position (0020,0032) is located on the center of the slice thickness or on the surface. If different applications use different coordinate systems (e.g. Graphical Slice Positioning, 3D, Multi Planar Reconstruction, RT Treatment) this could result in a half slice thickness error.

With DICOM Correction Item CP-137 the x and y coordinates were clarified to be the center of the pixel.

Additionally the definition of the attribute Image Position (0020,0032) in the NM Detector Module should be updated accordingly.

	Sections of documents affected:

PS 3.3, Table C.7-8 Image Plane Module Attributes
PS 3.3, Table C.8-11 NM Detector Module Attributes
PS 3.3, Section C.7.6.2.1.1 Image Position and Image Orientation

	Suggested Wording of Changes:


Table C.7-8
IMAGE PLANE MODULE ATTRIBUTES

	Attribute Name
	Tag
	Type
	Attribute Description

	Image Position (Patient)
	(0020,0032)XE "(0020,0032)"
	1
	The x, y, and z coordinates of the upper left hand corner (center of the first pixel voxel transmitted) of the image, in mm. See C.7.6.2.1.1 for further explanation.


Table C.8-11
NM DETECTOR MODULE ATTRIBUTES

	Attribute Name
	Tag
	Type
	Attribute Description

	>Image Position (Patient)
	(0020,0032)XE "(0020,0032)"
	2C
	The x, y, and z coordinates of the upper left hand corner (center of the first pixel voxel transmitted) of the image, in mm. See C.7.6.2.1.1 for further explanation. Required if a sequence item is present.


C.7.6.2.1.1
Image Position And Image Orientation

The Image Position (0020,0032)XE "(0020,0032)" specifies the x, y, and z coordinates of the upper left hand corner of the image; it is the center of the first pixel voxel transmitted.  Image Orientation (0020,0037)XE "(0020,0037)" specifies the direction cosines of the first row and the first column with respect to the patient. These Attributes shall be provide as a pair. Row value for the x, y, and z axes respectively followed by the Column value for the x, y, and z axes respectively.

DICOM Correction Proposal Form 

	Correction Number                                        CP 213

	Log Summary: DX Image Storage Clarifications

	Type of Modification:  Clarification


	Name of Standard

PS 3.4 - 2000

	Rationale for Correction: The DX Image Storage contains two SOP Classes one FOR PRESENTATION that is defined as a baseline and an optional SOP Class FOR PROCESSING. This raise a few questions that if the standard doesn’t answer it in a clarification it can lead to different interpretation and implementation that might reside with interoperability problems among different DX Image Storage implementers. This Coupling of the FOR PROCESSING SOP Class with the FOR PRESENTATION need to be clarified such as to answer the following questions:

1. Can an SCU negotiate for the FOR PROCESSING SOP Class without negotiating for the FOR PRESENTATION SOP Class. The answer is “yes”.

2. How can the SCP check whether or not the SCU supports the baseline FOR PRESENTATION SOP class is supported when only the FOR PROCESSING SOP class is negotiated. The answer is twofold: the SCU is always required to support the baseline, and there is no way for the SCP to check this in real-time .

	Sections of document affected:

PS 3.4-2000  B.5.1.1

	Correction Wording:

See below.


B.5.1.1
Digital X-Ray Image Storage SOP Classes

The Digital X-Ray Image Storage - For Presentation SOP Class shall use the DX IOD with an Enumerated Value of FOR PRESENTATION for Presentation Intent Type (0008,0068).

The Digital X-Ray Image Storage - For Processing SOP Class shall use the DX IOD with an Enumerated Value of FOR PROCESSING for Presentation Intent Type (0008,0068).

An SCU or SCP of the Digital X-Ray Image Storage - For Processing SOP Class shall  also support the Digital X-Ray Image Storage - For Presentation SOP Class. 
Notes:
1. The intent of this requirement is to ensure a useful level of interoperability by avoiding the situation where an SCU might support only the Digital X-Ray Image Storage - For Processing SOP Class and an SCP only the Digital X-Ray Image Storage - For Presentation SOP Class, or vice versa. The burden is therefore to support the Digital X-Ray Image Storage - For Presentation SOP Class as a “baseline”.


2. The term “support” is used in this section in the sense that an SCU or SCP must be capable of sending or receiving the For Presentation SOP Class. There is no intent to imply that an SCU must always send an instance of the For Presentation SOP Class when an instance of the For Processing SOP Class is sent. 


Nor is there any intent to imply that that during Association establishment, that a Presentation Context for the For Presentation SOP Class has to be proposed by the initiator. However, an association acceptor may reject a For Presentation SOP Class Presentation Context if it accepts a For Processing SOP Class Presentation Context, and prefers that SOP Class, in which case it may no longer be able to “pass on” the object later as an SCU unless it is able to generate a For Presentation object.


It is not possible for an SCP to determine from proposed Presentation Contexts whether or not an SCU “supports” (is capable of sending) both For Processing and For Presentation  SOP Class Instances. Such a determination requires a priori knowledge of the information contained in the Conformance Statement for the SCU, as well as how the SCU is configured and operated. An SCU that supports both SOP Classes may well choose to only propose one or the other during Association establishment, depending on which Instances it actually intends to send over that particular association (although the SCU must be capable of sending instances of the For Presentation SOP Class if the SCP does not accept the For Processing).


The intent of the requirement is that if an SCU is only capable of sending the For Presentation SOP Class, any SCP will be guaranteed to be able to receive it. Conversely, if an SCP is only capable of receiving the For Presentation SOP Class, any SCU will be guaranteed to be able to send it.

DICOM Correction Proposal Form

	Correction Number                                        CP-215

	Log Summary: Clarify prohibition on containment of containers across by-reference relationships

	Type of Modification

Clarification
	Name of Standard

PS 3.3 2000

	Rationale for Correction

There is confusion about the meaning of a single sentence constraint on containment of containers across by-reference relationships.

	Sections of documents affected

PS 3.3 A.35.3.3.1.2

	Correction Wording:


A.35.3.3.1
Comprehensive SR IOD Content Constraints

A.35.3.3.1.2
Relationship Constraints

…

Table A.35.3-2
RELATIONSHIP CONTENT CONSTRAINTS FOR COMPREHENSIVE SR IOD

	Source Value Type
	Relationship Type (Enumerated Values)
	Target Value Type

	CONTAINER
	CONTAINS
	TEXT, CODE, NUM, DATETIME, DATE, TIME, UIDREF, PNAME, SCOORD, TCOORD, COMPOSITE1, IMAGE1, WAVEFORM1, CONTAINER (See below).

	TEXT, CODE, NUM,  CONTAINER
	HAS OBS CONTEXT
	TEXT, CODE, NUM, DATETIME, DATE, TIME, UIDREF, PNAME

	CONTAINER, IMAGE1, WAVEFORM1, COMPOSITE1
	HAS ACQ CONTEXT
	TEXT, CODE, NUM, DATETIME, DATE, TIME, UIDREF, PNAME, CONTAINER (See below).

	any type
	HAS CONCEPT MOD
	TEXT, CODE2

	TEXT, CODE, NUM
	HAS PROPERTIES
	TEXT, CODE, NUM, DATETIME, DATE, TIME, UIDREF, PNAME, IMAGE1, WAVEFORM1, COMPOSITE1, SCOORD, TCOORD, CONTAINER (See below).

	TEXT, CODE, NUM
	INFERRED FROM
	TEXT, CODE, NUM, DATETIME, DATE, TIME, UIDREF, PNAME, IMAGE1, WAVEFORM1, COMPOSITE1, SCOORD, TCOORD, CONTAINER (See below).

	SCOORD
	SELECTED FROM
	IMAGE1

	TCOORD
	SELECTED FROM
	SCOORD, IMAGE1, WAVEFORM1


Note:
1. Which SOP Classes the IMAGE, WAVEFORM or COMPOSITE Value Type may refer to, is documented in the Conformance Statement for an application (see PS 3.2 and PS 3.4).


2. The HAS CONCEPT MOD relationship is used to modify the meaning of the Concept Name of a Source Content Item, for example to provide a more descriptive explanation, a different language translation, or to define a post-coordinated concept.

For relationships conveyed by-reference, Content Items with a Value Type of CONTAINER shall only be the target of relationships other than CONTAINS, if this relationship is conveyed by-reference.

That is, CONTAINS relationships with CONTAINERS may not span by-reference links; containment of directly nested CONTAINERS shall only be conveyed by value.

Note:

1. It is legal to have a CONTAINS relationship by-reference to a target that is not a CONTAINER, such as a TEXT or CODE, which itself has immediate or distant descendants that are CONTAINERS, which may then subsequently have CONTAINS relationships by value with CONTAINERS.



2. The intent of this constraint is to prevent the need arising to follow by-reference links to build up a strict CONTAINS hierarchy of CONTAINERS that are used as headings and subheadings of an outlne. Otherwise the outline hierarchy could become a more general graph than a tree, which would be awkward to render. The intent is not to prohibit by-reference relationships to other parts of the tree that may be part of an outline, which is why only the CONTAINS relationship is forbidden in this constraint.



3. These constraints only apply to by-reference relationships. There is no intent to prohibit CONTAINERS from being the target value types of by-value relationships other than CONTAINS. That is why CONTAINERs are indicated as valid target value types of HAS PROPERTIES, INFERRED FROM and HAS ACQ CONTEXT in Table A.35.3-2.

Relationships by-reference to ancestor Content Items are forbidden in this IOD to prevent loops.

DICOM Correction Proposal Form

	Correction Number                                        CP-216

	Log Summary: Restrict SR COMPOSITE, IMAGE and WAVEFORM to one reference

	Type of Modification

Clarification
	Name of Standard

PS 3.3 2000

	Rationale for Correction

Unlike all the other SR value types which allow only a single value, the COMPOSITE type allows 1 or more objects (and hence so does IMAGE and WAVEFORM). The singular in the introductoiry text conflicts with the plural in the macro table. Should not this be restricted to one reference (probably a cut and paste error from the use of the referenced SOP class/instance UID text from elsewhere) ? 

	Sections of documents affected

PS 3.3 C.18.3

	Correction Wording:


C.18.3 Composite Object Reference Macro

Table C.18.3-1 specifies the Attributes that convey a reference to a DICOM Composite Object that is not a DICOM Image or Waveform (such as an SR Document).

Notes:
1. If a Softcopy Presentation State is to be applied to an Image, it should be referenced by an Image Reference Macro.


2. Other SR Documents may be referenced by this macro, but there is no facility to reference individual Content Items within those reports.

Table C.18.3-1

COMPOSITE OBJECT REFERENCE MACRO ATTRIBUTES

	Attribute Name
	Tag
	Type
	Attribute Description

	Referenced SOP Sequence
	(0008,1199)
	1
	Contains a reference to a Composite Object SOP Class/SOP Instance pair.

One or more items may be included in this sequence. Only a single Item shall be permitted in this sequence.

	>Referenced SOP Class UID
	(0008,1150)
	1
	Uniquely identifies the referenced SOP Class..

	>Referenced SOP Instance UID
	(0008,1155)
	1
	Uniquely identifies the referenced SOP Instance.


DICOM Correction Proposal Form

	Correction Number                                        CP-218

	Log Summary: Compression Transfex Syntax for Structured Reporting

	Type of Modification

Addition
	Name of Standard

PS 3.5, 3.6

	Rationale for Correction

All existing compression transfer syntaxes only compress the pixel data.

Structured reports are extremely redundant in their encoding, with considerable repetition of strings and tags. They can grow quite large, and may well be transmitted over lower bandwidth channels than used for images and stored in databases where size is a concern.

Accordingly an existing, industry standard, compression process is proposed that is applied to the entire data set, not just the pixel data. The scheme proposed is the “deflate” algorthm widely used in the gzip and zip programs. It is not subject to any patent restrictions and requires no license fees. Freely available multi-platform implementations are available. The scheme is described in an Internet RFC.

Experiments indicate that the scheme is extremely effective for structured reports, and moderately effective for waveforms, and given its universal availability, development of an alternative DICOM-specific scheme that understood and took advantage of the structure of the message (other than bulk data) cannot be justified. For images, it is not very effective.

Examples of performance (testing deflate using “gzip –best”):

· A 36,112 byte structured report compressed to 3,014 bytes (11.98:1)

· A 62,450 12-lead ECG waveform compressed to 26,139 bytes (2.39:1)

· For a large range of images, deflate achieves 2.38:1 compression compared to lossless JPEG (SV 1) 2.79:1 and JPEG-LS 3.81:1.

A baseline requirement (on the network) for the uncompressed EVRLE transfer syntax is established above and beyond the existing requirement for the Default IVRLE transfer syntax, in order to ensure full-fidelity exchange of VR information.

	Sections of documents affected

PS 3.5 Section 2, Annex A

PS 3.6 Annex A

	Correction Wording:


Add to PS 3.5 Section 2, Normative References:

RFC 1951
DEFLATE Compressed Data Format Specification version 1.3

Note:
RFC 1951 is available from “http://www.faqs.org/rfcs/rfc1951.html”.

Add to PS 3.5 Annex A, Transfer Syntax Specifications:

A.5
DICOM Deflated little endian transfer syntax (explicit VR)

This Transfer Syntax applies to the encoding of the entire DICOM Data Set.

The entire Data Set is first encoded according to the rules specified in Section A.2 DICOM Little Endian Transfer Syntax (Explicit VR).

The entire byte stream is then compressed using the “Deflate” algorithm defined in Internet RFC 1951.

Notes:
1. The Pixel Data (7FE0,0010) is not handled in any special manner. The pixel data is first encoded as sequential uncompressed frames without encapsulation, and then is handled as part of the byte stream fed to the “defalte” compressor in the same manner as the value of any other attribute.


2. This transfer syntax is particularly useful for compression of objects without pixel data, such as structured reports. It is not particularly effective at image compression, since any benefit obtained from compressing the non-pixel data is offset by less effective compression of the much larger pixel data.


3. A freely available reference implementation of the “deflate” compressor may be found in the zlib package which may be downloaded from ftp://ftp.uu.net/pub/archiving/zip/zlib/.

In order to facilitate interoperability of implementations conforming to the DICOM Standard which elect to use this Transfer Syntax, the following policy is specified:


Any implementation which has elected to support the Deflated Explicit VR Little Endian Transfer Syntax for any Abstract Syntax, shall also support the Explicit VR Little Endian Transfer for that Abstract Syntax

Notes:

1.This requirement to support the (uncompressed) Explicit VR Little Endian Transfer Syntax is in order to ensure full-fidelity exchange of VR information in the case that the Association Acceptor does not support the Deflated Explicit VR Little Endian Transfer Syntax. The requirement specified in Section 10.1 of this part, that the Default Implicit VR Little Endian Transfer Syntax be supported by all implementations except those that only have access to lossy compressed pixel data, is not waived. In otherwords, an implementation must support all three transfer syntaxes.



2. There are no such “baseline” requirements on media, since such requirements are at the discretion of the Media Application Profile. Furthermore, sufficient object “management” information should be present in the DICOMDIR even if an individual application cannot decompress an instance encoded with the deflated transfer syntax.

This DICOM Deflated Explicit VR Little Endian Transfer Syntax shall be identified by a UID of Value "1.2.840.10008.1.2.1.99"

Add to PS 3.6 Annex A, Registry of UIDs:

Table A-1
UID VALUES

	UID Value
	UID NAME
	UID TYPE
	Part

	1.2.840.10008.1.1
	Verification SOP Class
	SOP Class
	PS 3.4

	1.2.840.10008.1.2
	Implicit VR Little Endian: Default Transfer Syntax for DICOM
	Transfer Syntax
	PS 3.5

	1.2.840.10008.1.2.1
	Explicit VR Little Endian
	Transfer Syntax
	PS 3.5

	1.2.840.10008.1.2.1.99
	Deflated Explicit VR Little Endian
	Transfer Syntax
	PS 3.5

	1.2.840.10008.1.2.2
	Explicit VR Big Endian
	Transfer Syntax
	PS 3.5

	1.2.840.10008.1.2.4.50
	JPEG Baseline (Process 1): Default Transfer Syntax for Lossy JPEG 8 Bit Image Compression
	Transfer Syntax
	PS 3.5

	…
	…
	…
	…


DICOM Correction Proposal Form

	Correction Number                                        CP-227

	Log Summary: Add Comments on the Performed Procedure Step to General Series Module

	Type of Modification

Addition
	Name of Standard

PS 3.3 2000

	Rationale for Correction

The attribute Comments on the Performed Procedure Step (0040,0280) is an element of thePerformed Procedure Step Information Module.

The General Series Module (Table C-7.4) contains some attributes of the Performed Procedure Step but does not include Comments on the Performed Procedure Step (0040,0280).  If included, this attribute would provide the possibility to include such comments within SOP Instances.  

Note that the definition of the existing attribute Performed Procedure Step Description (0040,0254) is intended for a fixed description or classification but does not provide the required “user comment” capability.

	Sections of documents affected

PS 3.3 C.7.3.1 

	Correction Wording:



Item 1: Add the following lines to Table C-7.4 in PS 3.3
Table C.7-4 
GENERAL SERIES MODULE ATTRIBUTES

	Attribute Name
	Tag
	Type 
	Attribute Description

	…
	
	
	

	Comments on the Performed Procedure Step
	(0040,0280)
	3
	User-defined comments on the Performed Procedure Step.

	…
	
	
	


DICOM Correction Proposal Form

	Correction Number                                        CP-228

	Log Summary: Value Multiplicity of Grid

	Type of Modification

Clarification
	Name of Standard

PS 3.6 2000

	Rationale for Correction

The attribute Grid (0018,1166) is defined in part 6 with VM = 1, but in the description of module X-Ray Grid (Table C.8-36 in PS 3.3) the attribute description claims: "May be multi-valued".

Clearly, the attribute description implies that the VM specification in Part 6 is incorrect.

The only other use of Grid (0018,1166) is within the X-Ray Acquisition Module.  The attribute description is clarified to remain consistent with the previous Part 6 defintion.



	Sections of documents affected

PS 3.3 C.8.7.2 X-Ray Acquisition Module

PS 3.6 6

	Correction Wording:



Item 1: Amend the following lines in Section 6 of PS 3.6
	Tag
	Name
	VR
	VM
	

	...
	
	
	
	

	(0018,1166)
	Grid
	CS
	1-n
	

	…
	
	
	
	


Item 2: Amend the following entry in Section C.8.7.2 X-Ray Acquisition Module, Table C.8.2.7 of PS 3.3

Table C.8-27

X-RAY ACQUISITION MODULE ATTRIBUTES
	Attribute Name
	Tag
	Type 
	Attribute Description

	…
	
	
	

	Grid
	(0018,1166)
	3
	Identify the grid.  Only a single value shall be present. Defined Terms are:

IN = A Grid is positioned;

NONE = No Grid is used.

	…
	
	
	


