MINUTES

Meeting:




Working Group 11 

(Display Function Standard)

of the DICOM Standards Committee 

Place:





NEMA Headquarters






Rosslyn, Virginia
Dates:





May 1 - 2, 2001

Members Present:

ACR





Alan Rowberg

Cedara Software



Minglin Li

Eastman Kodak



Craig Cornelius (Tuesday Only)

Fuji Medical Systems USA


Makoto Ogoda (Wednesday Only)

R2 Technology



Janet Keyes

Siemens Medical Systems


Michael Jonas

Univ. of North Carolina


Brad Hemminger

Members Absent:

Food and Drug Administration*

Kish Chakrabarti

MIMIC




Nicholas Brown

Philips Medical Systems*


Cor Loef

* Does not count toward quorum.

Others Present

Markcare Medical Systems


Stephen Davis

NEMA Staff




Howard Clark

Presiding Officer:



Brad Hemminger, Chairman

1.
Introductions and Agenda Review

Participants reviewed the agenda giving consideration to the priorities for the various items and the expected attendance schedules of the members to slightly revise the order in which items were considered.

2.
Review of Previous Minutes

The minutes of the February 23, 2001 meeting were reviewed for approval.  Two errors were noted.  Stephen Davis was not present.  The next meeting was actually scheduled for the month of May rather than April.  With those corrections made, the minutes were approved.

3.
Review Reports from Last Meeting’s Assignments
Chairman Brad Hemminger reminded members of the assignments that had been made at the last meeting.  Those assignments were:

· Alan Rowberg:   Acquire a copy of the AMA book and provide a review of its potential applicability for defining procedure codes at the group’s next meeting.

· Daniel Valentino:   Provide a one-page description of CPT codes that may represent the important information from DICOM procedure codes, to help in deciding how to use them in hanging protocol specifications.

· Daniel Valentino:   Suggest nomenclature for specifying HP image sets, e.g. how to specify current T1, current T2, and current flash 3D imaging protocols.

· Daniel Valentino:   Provide a one-page description of  SNOMED codes and how they could be used to describe the anatomy attribute field in hanging protocols specification. 

· Craig Cornelius:   Review the test plan prologue with revisions from Brad and group (listing of OFFIS group and their software, listing of where test cases are on NEMA server; they should be in a public location).

· Craig Cornelius:   Review his white paper on filtering for HP with the group.

· Janet Keyes:   Review her previous homework assignments in light of the February meeting discussions. 

· Nick Brown:   Send an e-mail to group members about “BIIF” and it’s applicability to the group’s activities.

· Minglin Li:   Revise the white paper on Interactive Collaboration, based on comments (and talk to Brad Hemminger for incorporating feedback from the February meeting), and prepare for presentation and finalization at the May meeting for submission to the DICOM standards committee. 

4.
Interactive Collaboration Service Class in DICOM
A recent and successful Work Item Request that had been prepared by Working Group 15 was used as an example to prepare a new Work Item Request concerned with establishing an Interactive Collaboration Service Class in DICOM.  A white paper labeled “Proposal for Interactive Collaboration Service Class in DICOM – Version 0.7, May 1, 2001” (edited by Minglin Li of Cedara Software Corporation) provided much of the background information for use in drafting the Work-Item Request.  Members will present this request (and the accompanying white paper) to the DICOM Standards Committee for approval as a work item at the Committee’s June meeting.  

A key issue is, “Who will present the Work Item Request to the DICOM Standards Committee at its June meeting in Berlin?”  This decision needs to be made by June 1.  Candidates include Janet Keyes, Minglin Li and Michael Jonas.

Committee Chair Brad Hemminger reminded members of the discussions that had occurred at the last meeting on the issue of how to handle the dynamic (real-time) white-boarding types of interactions -- e.g., writing, drawing, etc.  At that meeting, Rob Horn was concerned about possible overloading of NACTION.  This is because multiple things are happening at the same time including an indication of the need to draw what we have so far and an indication that an object has been completed.  Rob and Marco had some input regarding how to use NACTION and NSET to achieve updating for dynamic objects.  Two proposals were discussed.  The first option was to have each client (participant) send, as an update to the server, the entire object with each message.  The second option was to just update what was modified (e.g. a line segment was added to a poly-line object), similar to what had been discussed before.  

Members engaged in a detailed and extensive discussion on how to arrange for each viewer to see what the other is drawing at the time that the graphic item is being constructed (drawn).  Additionally, Janet Keyes briefed the members on some of her work on revised Meta SOP Class and its potential application to the objective of defining and implementing hanging protocols.  

Various issues related to IC were also reviewed.  This led to some observations:

NCREATE:  
Use this to start a session.

NACTION:  
Contains attribute of Event Type.  

Responses -- e.g., status, plus application specific response to request.

NSET:   
Updates attributes.

Responses:  Status, success was the attribute updated successfully.

NDELETE:  
Don’t use this; it is not needed to close session (see later discussions).

Analogy for explanation of action type, info:

· Action type id = Function name

· Action information = parameters to the function.

· Both are definable in creating a new SOP class.

Open issue:

Consider negotiation of how dynamic elements are drawn (e.g., where lines are bundled or not) based on things like speed of connection or display station.  Even possibly during the drawing at NCREATE.  (The initial preference is to allow for recommendation of desired update type, bundled or not, at the start of association, i.e. session).

Philosophy on White-Board Objects:  

Maintain “creator” of objects created, i.e. who last modified the object.   This would be rendered in unique presentation (color, line type, etc) to identify object with creator.   This would also map directly to GSPS overlays.  Objects are not controlled by their owners.  The ideal would be to have a “cooperate” white-board, so sharing of objects (multiple people modifying an object) would be desired.  Resource locking is a key issue -- i.e., what if more than one person tries to modify the same object at the same time.  One solution is to have each person own his own objects, but this makes it difficult to share objects (i.e., you have to copy someone else’s object to make a modification of this).  Members left this as an open issue.  They would prefer to have a cooperative white-board solution if possible.  A solution to this would be to have NACTION request the ability to modify an object (change and/or delete), which would be approved by daemon SCP before the user could go about modifying the object.  They would also indicate when they have finished editing the object -- (essentially the same as chalk passing for “privileged” operations).  

The major thoughts arising from this discussion were:  

(1) Separate logically the IC session manager process from all participant processes; 

(2)  Have dual SCU/SCP roles for each participant and IC session manager; choose option #1 from last meeting on exchanging events, i.e. send complete description of object instead of partials.  

Three scenarios (on whiteboard) were discussed.  Topics covered included how to handle communicating the events between the participants and IC session manager.  Option #1, which is the current working model is detailed below.  (See Brad’s notes for other options.)  The major issues considered in choosing between the options were network traffic and display list management.

CHOICE FOR COMMUNICATING WHITEBOARD EVENTS

Option #1 for:  Send full objects; display management local on SCUs.

A display list of each user’s created objects is maintained at their display station (i.e. on their SCU).  The “full” definition of each object is transmitted each time to update an object.  So, for instance, for incrementally white boarding a poly-line with 20 line segments, the application could send 20 different NSETs each containing a new version of the object, i.e. updating each time a line segment is drawn.  However, it is expected that the application will make an intelligent choice for how to “bundle” the line segments to minimize network communications while still maintaining the sense of an interactive drawing of the object on all collaborating workstations.  

Disadvantage:
Having a dumb application send each incremental update via NSET could cause heavy network traffic when rendering objects with a large number of line segments.

Advantage:
Each display manages it’s own display list (i.e. the vendor’s application makes the decisions regarding rubber-banding, etc).

CHOICE OF WORKFLOW MODEL FOR IC:

Option #2 (currently chosen method):  All participants are both SCPs and SCUs.  The precedent is Modality Performed Procedure Step (MPPS) implementation in IHE.  Have same IC session manager SCP, but all participants are SCUs and SCPs.  

Advantage:  two connections more bandwidth?, specializes the workflow by dividing between updates (received from IC session manager as SCU) and sending updates from the participant as an SCP.  Also, WG 6 has expressed a preference to not use NEVENT REPORT to accomplish feeding back this information -- preferring instead to use dual SCU/SCP approach as in MPPS.  The first participant would initiate by NCREATE request from participant’s SCU side through a IC Setup SOP class to the IC session manager.  They would get returned the UID of the session and use the SCP IC Setup SOP class NACTION to join the collaboration.  Other participants would search out the collaboration by query (CFIND) to determine which collaboration to join.  Subsequently, they would use IC Setup SOP class NACTION to join the collaboration.  Session activity would be handled by meta SOP class (see Janet’s proposal, option #2, meta SOP classes, as reported at Feb meeting).  

NOTE:  This implies specifying the behavior of the IC session manager’s SCU and SCP, in that it must rely upon the requests received on it’s SCP side, out through it’s SCU side, to all the participant’s SCP sides.  For MPPS, it is an outside (IHE) convention; however, for this group’s purposes, members would rather make this a normative part of the IC standard.  

NOTE:  Members would like to have the IC session manager relay incoming requests (SCP received) out on SCU connection.  However, some filtering may be desired.  Members would like to have it filter so that it does not send updates from participant X back to participant X (to reduce network traffic and to simplify processing for the participant’s SCP side, as well as saving the participant SCP’s side from having to update it’s SCU side).

NOTE:  Regarding possible session status values, there were originally four.  These have now been reduced to three:  

· Scheduled

· In progress

· Suspended   Suggested to REMOVE this

· Completed   (by default when last participant disconnects)

NOTE:  Members think the best ways to recover from network disconnections or suspensions would be to have the application simply save the last known GSPS, which the participants could use in a new collaboration later to restore the IC to the same state.  

NOTE:  One reason for having scheduled ICs is to allow for pre-fetching of studies related to the IC, so that they can be present (i.e. fast access) from the participants’ viewing stations.

Janet Keyes’ proposal for meta SOP class structure were reviewed and modified based on the day’s discussions (particularly the change to adopt option #2 above).  A HOMEWORK assignment for Janet is to fully update this proposal based on today’s discussions and provide a new version including only our chosen model and updated on the bases of the latest discussions.

The ITU-T 120 document was retrieved by Alan Rowberg and briefly reviewed.  There seemed to be some relevance to the group’s work.  Stephen Davis volunteered to review it more completely and to report back on whether we might reference this standard or, if not, learn something from it to improve upon the group’s document.

5.
Hanging Protocols
Chairman Brad Hemminger reviewed the discussions that occurred at the group’s last meeting in San Diego in February of 2001.  Additionally, Janet Keyes presented a document on image set descriptors.  One of the key issues concerns the various types of codes (e.g., CPT, SNOMED, ICD) that might be used to characterize certain, specific kinds of images.  Additionally, there is a need to provide codes for modality, anatomy, procedure, study intent, etc.  Janet Keyes will look at SNOMED codes, and Michael Jonas will review ICD codes to determine the extent of their applicability.

Issue:  Where a “scan” is broken into multiple series, should we try to fix it under hanging protocols?  (One example appears in the 2nd case of Craig’s filtering document.)  If hanging protocols tries to fix this problem, then, we would have to recognize and group separate series into one display series to give users consistent presentation.  No decision was made at this meeting.

Janet Keyes reviewed her work on encoding the planned “study selection” methodology in DICOM.  She has updated this document based on the Feb. meeting notes -- for instance, the change from primary and secondary studies to “image sets” that aren’t distinguished (as per Daniel Valentino’s suggestion).  Members, then, reviewed some of the input from discussions with Daniel Valentino on how to use filtering to choose image study sets.  For the most part, members agreed with his comments.  Support for most of his ideas were included in the work that Janet had done.  Members extended it to incorporate other possible sources of information and tried to approach the problem from a higher level (what is the purpose of the study, which determines what image studies should be reviewed).  Some of this fits nicely with using GP-SPS, and scheduling the studies, and how they are to be viewed (and as well as on what workstation). If GP-SPS was used, you could pull from GP-SPS the list of procedures that were part of the study to know everything involved in the clinical question.  This would allow selecting the HP based on the total picture, instead of just one imaging sequence (i.e. if they pointed to the next study, and you only had that study/series on which to base your choice of hanging protocols).  As an example, the General Purpose Work-list Manager might schedule the exams through modality work-list (as well as CAD, etc.) and, then, send all studies to a workstation for review with expected GSPS, and with hanging protocol matched to that study.  On the other hand, you may not have this information; in that case, you have to guess what hanging protocol to use on the basis of just one image study/series.

Members want to further investigate CPT, SNOMED, and ICD codes to determine whether they should be included (and with what importance) as elements used to match hanging protocols.

SNOMED:  Does have anatomy definitions.   HOMEWORK:  Janet will investigate further and report.

CPT:  CPT (AMA) codes.  Alan brought a copy of the AMA document.  CPT is a flat list of codes.  There is no hierarchial structure or semantics.  There is no clear match to any one of the DICOM categories (although could serve as procedure code).  Actually, it maps to about three or four categories (i.e. modality, anatomy, procedure code, study intent).  This could provide a nice, high-level, almost one-to-one match to desired hanging protocols.  Members would like to include it in matching, probably as procedure code, for which arbitrary coding schemes can be designated.  Note that CPT codes are used is US only, and members expect that there will be localization of codes across sites, regions, and countries.,

ICD:  At least talks about Procedure codes in ICD10.   HOMEWORK:  Michael will investigate further and report at the next meeting.

Finally, most of this is incorporated, or being incorporated into the new version of Janet Keyes’ DICOM specification of the matching criteria.

6.
Filtering

Members reviewed the May 1, 2001 version of the document on “Hanging Protocols: Filters & Sorting for Display Sets” prepared by Craig Cornelius.  Numerous examples of filtering and sorting were considered together with the issues surrounding the application of these techniques in hanging protocols.  

The document provides good coverage of the filtering from Image sets (produced by the image study filtering) to the display sets (those that are matched to screen image boxes).  The issue of abstract vs. concrete specifications for filtering is still open, although leaning towards abstract as with study filtering.

The following are answers to ISSUES sections in Craig Cornelius’ document on filtering:

#1:  Filter decides.

#2:  Yes.

#3:  1-to-1 match.  Would have multiple filters to create multiple data sets from one image set.

#4:  Don’t know the answer.  New MR could have multi-frame containing T1, T2, FSE??  How to handle??

#5:  Depends on abstract vs. concrete, not decided at this point.

Sorting Issues:

#1:  Text is, indeed, a site/international consideration.

#2:  Yes.

7.
Finalize Prologue for Test Plan
Members reviewed and edited the May 1, 2001 version of the document entitled “Prologue for Test Plan for DICOM Softcopy Presentation State and DICOM Print Demonstration at RSNA InfoRAD 1999” prepared by Craig Cornelius of Eastman Kodak.  Craig will place the revised documents, including images and GSPS viewer on the NEMA web page.  

8.
NEW BUSINESS

NEMA’s web-page manager, Catherine Lada, conducted a demonstration of the WebEx software licensed by NEMA to enable group editing of a single document.  Members will consider whether and when this tool could best be used to carry out the group’s work.

9.
AGENDA FOR THE NEXT MEETING
The agenda for the next meeting will be established and announced several weeks in advance of the next meeting.

10.
ASSIGNMENTS FOR NEXT MEETING:
Janet Keyes: 

1.  To fully update option two on meta SOP class for IC based on this meeting’s discussions, and provide new version including our chosen model (option #2), i.e. leaving out the others, and updated based on latest discussions.

2. Update her report on HP, i.e. DICOM representation of filters for matching studies, to include comments from Feb meeting, and discussions of this meeting.  She will post her revised document to the NEMA server. 

3. SNOMED has anatomy definitions.   Janet will investigate further the possibility of using SNOMED for HP study matching filters and report.

4. Janet (with help from Brad/David Clunie):  In GSPS the spatial transformation module and Presentation LUT, are different in that these two do NOT allow for specification of which images/frames these attributes apply to.   What is reasoning for this inconsistency?

Stephen Davis:

1. sequence diagram for interactive collaboration.

2. Investigate ITU-T 120.   Determine whether can be utilized (referred to by us), or what we can learn from this document on protocol for collaborations.

Michael Jonas:

1. ICD:  At least talks about Procedure codes in ICD10.   Michael will investigate further and report at the next meeting.

Minglin Li:

1. Update IC white paper based on discussions at this meeting, and notes in these minutes.  New version should be entitled V1.0.

Brad Hemminger:

1. Send the Interactive Collaboration work item and attachment to the DICOM Standards Committee.

2. Determine who will represent WG 11 at the June DICOM Standards Committee in Germany.

11.  TIME AND PLACE OF FUTURE MEETINGS 

The next meeting is set for July 10-11, 2001 at NEMA’s headquarters in Rosslyn, VA.

12. ADJOURNMENT

The meeting was adjourned at 3:30 P.M.
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Bradley Hemminger (Chairman) 

and 

Howard E. Clark (Secretary)








WG 11, DICOM Stds. Comte.








(5/12/01)

REVIEWED BY COUNSEL










PAGE  
139
WG 11 (Display Function Standard)

of the DICOM Standards Committee

May 1, 2001


