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I. REVIEW OF PREVIOUS MINUTES

The minutes of the May 11-12, 2005 meeting were approved as distributed.

II. DISCUSSION OF SEGMENTATION IOD
Scott Johnson related the history of development of the Segmentation IOD. He stated that the WG had tried to come up with a mechanism for a strategy to define multiple ROIs within a single instance. Open issues were identified.  These included:

1. Support for IODs which do not fully define the patient coordinate system. Is it sufficient to force the segmentation to be the same size as the original data ?

2. Is the Frame Anatomy Macro required ? The Segmented Property Code Sequence contains this information at the ROI level, rather than the functional group level.

  II. (Cont’d.)

3. Treatment of color for presentation of results. Especially for probabilistic segmentations. Is Graphic Layer Recommended Display CIELab Value (0070, 0401) too much ?

            4. Do we  need a default context id for segmented property code sequences ?

5. The Approval Module conflicts with the Verification attributes in the SR Document General module. Which should be used ? Should they be combined  ?

 6. Probabilistic Segmentation is defined as a range of integer values 0-100. Is this sufficient ?

Should Real World Value Mapping be used for more precision ?

        Scott then reviewed the draft Supplement.  A number of modifications were made.

They included, among others:

     -C 8.X2.1 – Segmentation type – The following constraints shall be maintained:


-Bits allocated shall be 1


-Bits stored shall be 1


-High bit shall be 0

III. DISCUSSION OF DEFORMABLE IMAGE REGISTRATION
Deformable Image Registration was reviewed.  The idea was to describe deformation from one or more image sets, and apply it to something else. The Mirada proposal was also discussed. However it was not inserted into the latest version of the Deformable Image Registration document. Alex Guimond described the Mirada proposal. The objective was to stack deformations one after another.

The Spatial Registration Encoding graph was also reviewed.


A break was taken at 10:20 a.m. and the meeting began again at 10:40 a.m.

 
The discussion on Deformation Image Registration continued. The strategy to be employed in approaching WG 6 was considered. It was agreed the patient coordinate system should be discussed with WG 6. A question was posed whether Registration should be allowed in non-spatially defined instances. 


A break was taken for lunch at 11:55 a.m. and WG 17 then joined the WG 6 meeting at

1:40 p.m.

IV. PRESENTATION TO WG 6
Scott reviewed the proposed Segmentation IOD. A new SOP Class was proposed and two new modules, Segmentation Series and Segmentation Image.

      IV. (Cont’d.)

It was recommended that Supplement 83 be reviewed to see how it handled presentation state – RGB. The Segmentation IOD was assigned a new number, Supplement 111.


A break was taken at 2:45 p.m. and the meeting began again at 2:55 p.m.


Deformation Image Registration was reviewed.  The effort on this document came from a request from WG 7 with respect to IGRT—multiple scans for the same patient over time.  WG 6 members felt that this should be a new supplement, rather than a Change Proposal, because it is a new SOP Class. WG 17 members were requested to take what had been developed on Deformation Image Registration and call it a Spatial Registration Module. There was further discussion on open issues, including whether 2D registration should be supported explicitly or implicitly through the setting of the z element of the definition vector to 0.


WG 17 members left the WG 6 meeting at 3:45 p.m. and resumed the WG 17 meeting

At 4:00 p.m.


There was further discussion on the Segmentation IOD.  Editing changes suggested by WG 6 were made. Segmentation Series Module, C.8.X.1, and Segmentation Type, C.8.X.2, were reviewed. 


The meeting adjourned for the day at 5:08 p.m. and began again at 8:30 a.m. on the next day.

V. EDITS ON DEFORMATION IMAGE REGISTRATION SUPP.
Discussion resumed on the Deformation Image Registration Supplement. 

Open issues were discussed, including:

1. Do other deformation approaches need to be supported, i.e. Bsplines,  Basis Functions ?  If so, these will be a new IOD.

2. Should deformations transform from local to common coordinate systems, common to local or both ? Is there a clinical need to support both options ? This SOP Class proposes that all transformations, i.e. matrix and deformation grids, transform from the local coordinate system to the referenced coordinate system defined by the frame of reference of the series being registered. This approach allows the SCU to sample the data from the series being registered.  However this reverses the sense of the matrix as specified within the Spatial Registration IOD.

       V. (Cont’d.)

3. Do we need to worry about supporting IODs which don’t have an established patient coordinate system ? If the IOD does not have an established patient coordinate system, it is up to the application to establish one, perhaps by referencing within a Spatial Registration IOD.

4. Is there a danger if the deformation vectors are lossy compressed ? What is the impact ?

5. Should  there be a new Photometric interpretation type of “Vector,” since the data is being stored within the Pixel Data attribute ?

6. Should we allow an instance of this IOD which performs only a Rigid transformation and no deformation ?

7. Does there need to be a Modality Type within a Deformable Spatial Registration Series Module ?


The Introduction to the Deformation Image Registration Supplement was reviewed. The Introduction was changed to read:


“This Supplement describes a Deformation Spatial Registration SOP Class. This SOP Class allows for the description of more complex spatial registrations than the current Spatial Registration IOD via the introduction of a deformation grid to the registration information.”


The Scope and Field of Application and new IOD modules were discussed. 

VI. TIME AND PLACE OF NEXT MEETING

The next meeting will be held on Wednesday, November 30, 2005 during the  RSNA meeting in Chicago.

The meeting recessed for the day at 3:30 p.m., and the WG 17 members joined WG 6 at their meeting at 8:30 a.m. on the next day.

VII. PRESENTATION TO WG 6

WG 17 made a presentation of both the Segmentation IOD and the Deformation Spatial Registration Storage SOP Class documents to WG 6. The Segmentation IOD document was assigned a number -Supplement 111, and the Deformation Spatial Registration Storage SOP Class document was designated as Supplement 112.

With respect to Supplement 111, WG 6 made a number of revisions. The open issues for public comment were revised:

            VII. (Cont’d.)

1. Support for IODs which do not fully define the patient coordinate system. Is it sufficient to force the segmentation to be the same size as the original data?

2. How should color be treated for presentation of results –especially for probabilistic segmentations ?

3. Do we need a default context id for segmented property code sequences ?

4. The Approval Module conflicts with the Verification attributes in the SR

Document General Module. Which should be used ? Should they be combined ?

5. Probabilistic Segmentation is defined as a range of integer values 0-100. Is 

this sufficient ?



WG 6 members agreed that once the revisions to the document had been made, 


Supplement 111 could be sent out for public comment.

Comments on Supplement 112 were made, including among others:



-The Deformable IOD sections should be placed under the current Spatial



Registration sections



-The Mult-Frame modules and Functional Group modules should be included



-Rather than using the Modality LUT Module, just include the Rescale Slope/



Intercept attributes in the Deformation Module



-New Photometric Interpretation should be added for vectors



-Constrain the images to 16 bit unsigned



-Augment the description to explain why there is no direct correlation to slices



and highlight the change of sense in the direction of the matrix transformation



-Explain what may happen if the data is lossy compressed



-Describe edits to Part 17 as to the direction of the matrix transformation

       VII. (Cont’d.)


Additional open issues were:



-Deformation of 2D images with no 3D coordinate system



-Concept of Reference Coordinate System (RCS). The name can be confusing.



 Should it be modified ?

The plan was to make the necessary revisions to the Deformation Spatial Registration Storage SOP Class document and submit it for review at the next WG 6 meeting in October 2005.

       VIII.            NEXT STEPS FOR FURTHER ACTION
After some discussion, WG 6 agreed that once the revisions they had recommended were made, the Segmentation IOD would be ready to send out for public comment.  It was hoped that by the time of the next WG 6 meeting, the Deformation Spatial Registration Storage SOP Class, as revised, could be reviewed by WG 6 and subsequently approved for sending out for public comment.  

VIII. ADJOURNMENT

WG 17 members left the WG 6 meeting at 10:35 a.m., and then separately reconvened their own meeting. The WG 17 meeting was adjourned at 10:45 a.m.
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