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Introductions and Agenda Review

1.
Approval of Previous Minutes

The minutes from the May 1 and 2, 2001 meeting were reviewed and discussed.  After noting a few editorial corrections, the minutes were approved.

2.
Review and Revise Agenda
At the chair’s request, a new item was added to the agenda – updating the group’s chapter in the “DICOM Strategy Document.”

3.
Waveform Presentation State
Members discussed a recommendation from David Clunie on waveform presentation state.  They agreed that the waveform presentation state is a good thing (due to it’s being independent of images).  Having it parallel GSPS is important.  For the layout, they agreed with Dr. Clunie’s suggestion that the presentation of images and waveforms should use the new hanging protocols IOD from WG 11 (due to be completed early in 2002).  If WG11 and WG1 agree on this, then WG11 suggests having some representation from WG1 at WG11 to provide input on waveform objects and waveform presentation states so that they can properly be incorporated into the hanging protocol IOD.  Relative to this, members noted that waveform modules are already being included in Interactive Collaborations and Hanging Protocols (under development by WG11).  For this reason, it would be helpful to know about waveform presentation state for the Interactive Collaboration IOD as well.

In analyzing the incorporation of Waveform Module into Hanging Protocols and Interactive Collaboration, members noted:

· Hanging Protocol could be used to display Waveform objects.  This would be much stronger if a waveform presentation state were available so the application could know how to display (and what size, etc).  Potentially, under HP, one could still associate waveform with image object so they can be displayed adjacently, as is commonly done.  However, after initial review of waveform object by WG11, it is not entirely clear how this association is accomplished.  Thus, there are still some concerns about how HP could incorporate this information on frame of reference synchronization.

· Interactive Collaboration could be used to display Waveform objects.  This would be much stronger if a waveform presentation state were available so the application could know how to display (and what size, etc).   However, members are not sure how to handle interactive pointer display since a rectangular area (analogous to image rectangle) is not defined.  One possible solution would be to just give the 1D coordinate with the vendor responsible for rendering (for instance, to just display a line across the waveform curve at that 1D parameter value, time = 20 seconds).

4.
Interactive Collaboration
Minglin Li reported on his presentation at the DICOM Standards Committee in Berlin.  He noted that people were enthusiastic about the IC proposal.  Vendors have conducted a lot of work in this area, but it has not been adopted, yet, in medical imaging.  The idea is strong, but the lack of connectivity to support it seems to be the factor holding back product development.  The DICOM standard supports this interoperability and makes it a useful tool.

Some concerns were expressed at the meeting:

· Is there enough bandwidth in WG11 to support it?  Minglin assured members of the DICOM Standards Committee that there was. 

· Charles Parisot felt there might not be enough demand for this object.  However, many groups, including cardiology, were supportive of the need.  

Everyone voted “Yes” on the work item, except for Mr. Parisot, who abstained.

Mr. Li noted that WG 8 is working on patient history, and WG15 is working on patient-relevant clinical information objects.  He thought that these might be relevant to HP objects, which could reference them.
Stephen Davis reported on the activities of ITU-T.126.  According to Mr. Davis:

· Although the documents and scope are very different, there are many similarities in concept and implementation between our IC and ITU-T.126.  Thus, both incorporate the same idea of workspace, interactive annotations, control/editing of annotations, pointer. 

· With regard to synchronized vs. un-synchronized communications, members wondered whether they should consider “moding” this to make our communications model more explicit?  Right now members are trying to be as interactive as possible; leaving it to the application to manage this.  

· In their communication model, there is no controller; everyone just transmits to all other participants.  This may not work in the DICOM model as this type of control of low-level message would be outside of DICOM.

· A complete summary of Mr. Davis’s report can be found in the WG11 directory on the web server in the file <ITU-T.126 Summary.doc>.  Alternatively, readers who do not have access to that site may request a copy from Mar_Dempsey@nema.org.

In response to this report, Brad Henninger raised two issues:

1. Should one be able to whiteboard on “empty” space (not just on image)?  This would be useful to support.  But, how can it be accomplished?  One problem is that this introduces a non-DICOM element (empty white space).  Perhaps, it would be best to leave this in the purview of the vendors and assume that the whiteboarding is temporary, and this information does not need to be stored.

2. Should one be less strict on ownership of graphical/annotation objects on a whiteboard to facilitate easier, more convenient collaboration?  Ownership would still be important at the stage of saving results – i.e., through GSPS.  Members agreed that there is a need to review in detail the object creation and modification processes with respect to this thinking.  This is closer to what Minglin Li and others proposed earlier.

Janet Keyes presented the results or her homework assignment concerning “Interactive Collaboration Management Meta SOP Class.”  Those results were contained in a file called <ICsopclassRev3.doc> that had been posted to the group’s ftp server prior to the meeting.  Members discussed adding a mechanism to alert participants when other participants join or leave the collaboration.  Additionally, they updated the process for creating the collaboration (to be automatically scheduled, for instance, by an RIS or manually (dynamically) scheduled by one of the participants).  These changes are now reflected in the <ICsopclassRev4.doc> document.

Stephen Davis provided a sequence diagram (homework assignment #2) for the interactive collaboration workflow.  Janet Keyes will modify this and load it onto the NEMA ftp server.  (There was a request to export this in JPEG or some other readable format for non-VISIO users).

5.
Hanging Protocols
Michael Jonas reported on ICD10 codes.  These were originally based on mortality/morbidity statistical reporting, primarily by the World Health Organization.  They have expanded to cover diseases and specific variations of diseases.  The format is “XXX.YY,” with “XXX” being the disease and “YY” the specialization.  Members wondered why there is a licensing fee for ICD codes.  Mr. Jonas will investigate.

Janet Keyes reported on SNOMED codes.  Currently, SNOMED provides codes for anatomic, procedure, morphology and other related terms.  There is some support for SNOMED codes already in DICOM.  While SNOMED and CPT codes exist, in most cases the procedure codes used at an institution appear to be those that are defined locally (for their specific procedures, which may or may not relate to SNOMED or CPT codes).  Ms. Keyes reported the following categories of relevant SNOMED codes: 

· “T-xxxxx” codes are topography (anatomy) codes. 

· “Px-xxxx” codes are procedure codes.

· “M-xxxxx” codes are morphology codes.  These overlap, or are based on ICD codes.

· “F-xxxxx” codes are function codes.  These represent physio-pathology.

· “Dx-xxxxx” codes are disease codes.

There are additional codes as well, which may or may not be useful for DICOM’s purposes.  These are completely described in Ms. Keyes’s report, <SNOMED Code Categories.doc>.

One issue is that SNOMED charges a licensing fee for use of its codes.  Would vendors that support this be willing to pay this license fee?  Some of SNOMED is licensed to DICOM; however, members believe that this is for existing codes (mainly topography and function) and not procedure codes.  Ms. Keyes will determine whether this is correct and compile a list of what is covered under the existing license.

Members noted that HP Definition Sequence contains four categories:

· Anatomy:  AND

· Modality:  AND

· Procedure Code:  OR

· Study Intent:  OR

“AND” and “OR” describe how multi-valued elements in a category list are handled.  For instance, if three procedure codes are given (#1, #2, #3), the procedure code category would be considered to match by procedure code #1, OR procedure code #2, OR procedure code #3.  This allows specifying as much knowledge as is available in the OR categories (Procedure Code and Study Intent) – in this case any relevant procedure codes.  On the other hand, in the “AND” categories (Anatomy and Modality), exact matches are expected, and multiples mean exactly matching multiple anatomy parts (for instance hand and wrist).  An additional feature is overloaded into the distinction between “AND” and “OR” categories, in order to define how to handle the issue of matching optional values.  In the “OR” (optional) categories (Procedure Code and Study Intent) it is defined that if the fields in the attribute match, then, they are returned, else a universal match is applied for that category.  This causes the best match to available optional information to occur first.  However, if no match occurs, then, settle for anything that matches the other categories correctly (i.e. accept a universal match on this optional category).  The result is that a single query should be sufficient to return the set of Hanging Protocol objects that match.  This avoids the situation where potentially many queries may otherwise be required to obtain the same information. For instance, one could request a mandatory match with Modality = CT and MR, and Anatomy = head, and an optional match on procedure code CPT = headX, or ICD-10 code = headI.  Thus, if the optional categories of CPT = headX, or ICD-10 code = headI matched, then return all successful matches of mandatory and optional categories; else if an optional category has no match, then, replace this with a universal (everything) match and return the results. 

At the end of this discussion, members considered some alternative and potentially simpler ways to structure this.  These alternatives will be considered at the next meeting.

6.
Use Case Examples
Members began work on constructing some Use Cases, both to help in their understanding and to serve as illustrative examples in the informative part of the Hanging Protocol supplement.  Such examples should specify:

· HP objects in database,

· Contents of a query from workstation to get matching HP objects,

· Contents of response (list of HP objects matching the query),

· Selection of chosen HP object from response list,

· Mapping to image sets from selected HP object,

· Mapping to display set from image sets using filters and

· Mapping to image boxes in screen locations from display sets.

EXAMPLES #1 and #2

Four HP objects in database:

· Generic site HP (won’t match since only CT)

· CT protocol (generic CT only – no MR – not going to match)

· CT head protocol (neuro may have Brad Hemminger to work on)

· CT and MR neuro head protocol (best match)

[Two examples are being considered.  The 1st example is without GP-SPS.  In this case, the application just feeds all information it knows about the study to the HP to find a match.  In the 2nd example, with GP-SPS (which Michael Jonas is preparing) the application provides the local procedure code, and that’s all].

A detailed analysis of Example #1 is provided in Appendix A to these minutes.

7.
COLOR in Softcopy Presentation State
Members are convinced that there is a need for representing color.  This was on the agenda for GSPS, but it was left off of the initial SOP class because of the difficulty in addressing consistency of color presentation across different display devices utilized in medical imaging (which may have very different gamuts).  There are two levels of support for the group to consider.  The first would be to add color to Softcopy Presentation State – for instance, to create a Color Softcopy Presentation State (CSPS) for color images.  The second would be to have consistency in display (color matching) as well as representation.  It is important to be able to support the different color models used.  

Members observed that Change Proposal 259 suggests retiring several color models in photometric interpretation, including CMYK and HSV.  If Working Group 17 (3D) or other groups will support this technology, members believe that these color models should not be retired.  Brad Hemminger will send an E-mail to the appropriate group leaders.

A few questions remain:

· What color models are used in practice (DICOM or otherwise)?

· What color models are used in DICOM currently?

· What groups (e.g., CT, MR, PET, NM, US, Cardiology, Visible Light, Dental) are willing to participate in working with WG 11?

The following items would be affected if the GSPS were modified to include color:

· Display Shutter – display shutter presentation value (0018,1622)

· Bitmap Display Shutter – display shutter presentation value (0018,1622)

· Modality LUT – would need to be modified to incorporate input being photometric interpretation of gray types (MONOCHROME*) OR color type (RGB, CMYK, HSV, etc.).  Additionally, the output side would have to be modified to support Color photometric interpretation as well as gray.  (Note that input could be single value palette color and multi-value output RGB, or input and output could be three-tuple of RGB).  Also, need to work out definition of what units would mean at input/output side of Modality LUT.

· VOI LUT – would need to be modified to incorporate an input that consists of photometric interpretation of gray types (MONOCHROME*) OR color type (RGB, CMYK, HSV, etc.).  Additionally, the output side would have to be modified to support Color photometric interpretation as well as gray.  (Note that input could be single value color palette, and multi-value output RGB, or input and output could be three-tuple of RGB).  Need to define whether the output is “P-values” or what (i.e. if not attempting color consistency in initial SOP class).

· Presentation LUT – would need to be modified to incorporate input being photometric interpretation of gray types (MONOCHROME*) OR color type (RGB, CMYK, HSV, etc.).   Additionally, the output side would have to be modified to support Color photometric interpretation as well as gray.  (Note that input could be scalar color palette, and output RGB, or input and output could be three-tuple of RGB).  Need to define whether the output is “P-values” or what (i.e. if not attempting color consistency in initial SOP class).

The following items would not be affected if Color were to be included:

· Mask:  pretty much OK as is (require same photometric interpretation between subtracted frames, also have information note on what negative results mean in color (as opposed to gray)).

· Overlay Plane

· Overlay/Curve Activation

· Displayed Area

· Graphic Annotation

· Spatial Transformation

· Graphic Layer (supported RGB or gray, maybe consider expanding color models supported)

Question:  Should WG 11 prepare a Change Proposal to GSPS in order to get a general Softcopy Presentation State (for gray and Color) or do new Color SPS?  If there are existing implementations of GSPS, then, changing to SPS (gray and color) would, potentially, break them.  That case would not fit the definition of a change proposal.  However, this may only require 1C elements (i.e., conditionally support only if color objects).  That might be handled as a change proposal. 

Question:  Does WG11 have the bandwidth to accomplish a CP for color?  A new SOP class (CSPS)?  At the very least, this would require representation from other groups at WG 11 meeting to address color (same paradigm as is required by WG 8 for working groups using Structured Reporting).  Clearly, the answer is, “Yes, if there is support from other groups for doing a CP.”  The answer is, “Probably yes, for doing a new SOP class.”  But, that is likely to require a significantly longer time.

8.
3D Presentation State
WG 11 believes that doing a 3D Display Object (perhaps analogous to a 3D Presentation State) is very important.  This has been discussed previously in WG 11, but it has been tabled for the last two years. Members would like to support this effort as much as possible.  They believe the effort would be best handled in WG17 where the 3D expertise currently resides and, also, because it’s intimately involved with the representation part of the WG 17 efforts.  WG11 already stretched to capacity by work items concerned with Hanging Protocols and Interactive Collaboration and, possibly, adding color to GSPS.  WG 11 would like to help the 3D effort by sending WG11 representatives to WG 17 (e.g., Brad Hemminger, Craig Cornelius, and a representative from Cedara).  Of course, WG 11 would be willing to review provide feedback on drafts of the WG 17 work during the WG 11 meetings.  Members also offered to provide a rough draft of how one would map the existing GSPS into a 3D Presentation State.

9.
WG 11 Portion of the DICOM Strategy Document
Members conducted a line-by-line review and revision of the group’s portion of the DICOM Strategy Document.  Brad Hemminger will submit the revised text to WG 10.

10.
Future Meetings

Members agreed to meet again at NEMA’s Headquarters on:

· Tuesday & Wednesday, October 2 – 3, 2001;

· Tuesday & Wednesday, December 11-12, 2001;

· mid January – mid February 2002 and 

· Friday, March 1,2002 in conjunction with SPIE 2002.

11.
Homework Assignments
Brad Hemminger will:  

a) Update the NEMA ftp site with the latest HP and IC documents.

b) Forward to WG 1 the WG 11 response regarding waveforms and representation from WG 1 at WG11.  

c) Inform WG 6, the DICOM Standards Committee, WG 17 and others of WG 11’s concerns regarding CP 259 on retiring Photometric Interpretation defined terms CMYK, HSV, ARGB color models, since 3D and CSPS will likely use them.  (Note, WG 11 is not concerned about ARGB as WG 11 members are not likely to use it.)

d) Respond to David Heaney’s email about US and adding color and the overlap with WG 11 and color.  

e) Talk with Doug Sluis about WG17’s use of color.  

f) Respond to David Heaney’s question on which GSPS to use when multiples exist.  

g) Send the revised portion of the Strategy Document to WG10.

h) Decide on meetings times (September vs. October) prior to minutes going out.

Stephen Davis will:  

a) Investigate whether the ITU-T.126 is in use and prepare a report with additional suggestions and comments to include with the minutes.

b) Investigate color models used in industry now (both within and outside of the medical community) to see if there are standards that might be incorporated in GSPS to achieve consistent color presentation independent of display devices.

Janet Keyes will: 

a) Expand IC SOP classes, fill in more details in <ICsopclassRev4.doc> and put it on the NEMA server.

b) Modify Stephen Davis’s sequence diagram and put it on server.

c) Summarize what SNOMED codes are covered in DICOM license agreement.

d) Summarize what IODs in DICOM use color, and what color models they support.

e) Send the revised strategy document to Brad Hemminger for forwarding to WG 10.

Michael Jonas will:

a) Investigate whether there is licensing fee for ICD codes.

b) Complete Hanging Protocol use case #1 and add use case #2 as completely as possible. 

Craig Cornelius will:

a) Get Kodak involvement with color issue (see Stephen assignment #2).

Minglin Li will:

a) Arrange for Cedara participation at WG 17.

b) Complete version 1.0 of IC white paper.

12.
Adjournment

The meeting was adjourned at 3:30 PM.

Reported by:
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Howard E. Clark (Secretary)
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(7/25/01)

Reviewed by Counsel:

Appendix A – Example #1

Workstation has access to information in the RIS and HIS, but not a GP-SPS.  The information available to this workstation was information from a broker communicating information from the RIS and HIS.   The query sent from the workstation to the HP server contains the following:

· HP Definition Sequence.  

· Modality = MR, CT

· Anatomy = Head

· Procedure code= CPT code headX, CPT code heady, ICD-10 code headI, Local procedure code headL

· Study Intent = “neurosurgery plan”
· User/group Identification: bmh, neurogroup (Under discussion)

These would all be mandatory key attributes, i.e. the server would be required to respond to these keys.

We reviewed and decided to not have as key (searchable) attributes the following items.  These would be left up to the workstation application to make a choice of which was the most desirable, or included in the picklist for showing to the user.

· HP Protocol label: neuro MR&CT surgery planning 
· Image Set Sequence: 
· Display Set: 
· Display attributes: 

· spatial resolution:    2048x1024

· contrast resolution:  256

· pixel representation: grey

· number of displays: 2

· update rate: Fast 

· support color: No

GENERIC CT Hanging Protocol IOD 
General

HP SOP Instance UID (included in SOP Common Module)

Protocol Name:  GENERIC CT

Protocol Description:  GENERIC CT for Washington University

UserID

User/Group Identification: siteadm

Type: Site Default 

Created By: Dr. Brad Hemminger

Creation Date:  7/11/01

Derived From: NONE

Study Type

Study Intent (based on the clinical question to be addressed) – Hanging Protocol Definition Sequence

· Modality: CT

· Anatomy: NOT PRESENT

· Procedure Code: NOT PRESENT

· Study Intent:  NOT PRESENT

Descriptors/Match Criteria for Image Sets (Study|Series) – Image Sets Sequence

Display Type
spatial resolution:    2048x1024

contrast resolution: 256

pixel representation: grey

number of displays: 2

update rate: Medium 

support color: YES

Information on how to display

HP Display Tree, 

display sets 

· geometry

· content

· rendering

positioning 

MR&CT neuro Hanging Protocol IOD 
General

HP SOP Instance UID (included in SOP Common Module)

Protocol Name:  MR&CT neuro

Protocol Description:  MR&CT for Washington University

UserID

User/Group ID: neurogroup

Type: Site Default 

Created By: Dr. Brad Hemminger

Creation Date:  7/11/01

Derived From: NONE

Study Type

Study Intent (based on the clinical question to be addressed) – Hanging Protocol Definition Sequence

· Modality: MR, CT

· Anatomy: HEAD

· Procedure Code: CPT code headX, Local procedure code headL, ICD10-headT

· Study Intent:  “MR&CT neurosurgery treatment plan”

Descriptors/Match Criteria for Image Sets (Study|Series) – Image Sets Sequence

Display Type
spatial resolution:    2048x1024

contrast resolution: 256

pixel representation: grey

number of displays: 2

update rate  [Medium 

support color: YES

Information on how to display

HP Display Tree, 

display sets 

· geometry

· content

· rendering

positioning 

RETURNED OBJECTS:

MR&CT neuro HP object
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