





						MINUTES





MINUTES:					WORKING GROUP 11 (DISPLAY                                      						FUNCTION STANDARD), DICOM 									STANDARDS COMMITTEE 


						                                        


PLACE OF MEETING:			NEMA HEADQUARTERS


						ROSSLYN, VIRGINIA		





DATES AND TIMES				WEDNESDAY, SEPTEMBER 8, 1999


						9:00 A.M.





						THURSDAY, SEPTEMBER 9, 1999


						8:30 A.M.





							


MEMBERS PRESENT





David Clunie					Quintilles Intelligent Imaging


Craig Cornelius	 			CEMAX-ICON, a Kodak Company


Robert Dolan					Analogic Corporation


Brad Hemminger				Un. of  North Carolina


Janet Keyes					Lorad


Kevin Kohm (Speaker phone)* 		Eastman Kodak Company


Minglin Li					ISG Technologies


Cor Loef					Philips Medical Systems


Makoto Ogoda					Fuji Medical Systems USA Inc.





MEMBERS ABSENT





Nicholas Brown				The Sheiling


Kish Chakrabarti				CDRH, FDA


Thurman Gillespy III				ACR/Un. of Washington


Alan Rowberg					ACR


Lawrence Tarbox				Siemens Medical Systems








OTHERS PRESENT





Herman Oosterwijk (Speaker phone)*		OTech				


David Snavely           			 	NEMA Staff





* Wednesday only








PRESIDING OFFICER:            		BRAD HEMMINGER, CO-CHAIRMAN





1.	APPROVAL OF PREVIOUS MINUTES





	The minutes from the June 7 - 8, 1999 meeting were approved as presented. Staff was requested to send a warning letter to those members who have not attended the last two meeting that they will be removed from the roster if they do not attend the next meeting.





2.	REVIEW OF PROGRESS ON DEMONSTRATION





	Brad Hemminger reviewed the information he had on the status of the demonstration and the development of the software. IGS has contributed money toward the demonstration which will help bring the money contributed closer to the goal.  Also, Herman Oosterwijk has received a letter from Sony who would like to participate and contribute equipment. However, they are past the deadline so it may not be possible to include them. October 15, 1999 is the date for final testing with November for the delivering of the software. All manufacturers who promised equipment for the demonstration have provided it. Setup at RSNA is Saturday.





	Kevin Kohm reported by speaker phone that the printer team will do testing in the US and then go to Oldenburg, Germany for testing. Agfa has made a printer available to the Oldenburg team for testing basic print. Kodak is also sending a printer to Oldenburg but it is presently held up in customs.





	Herman Oosterwijk reported by speaker phone that the Oldenburg team is progressing well but is running about two weeks behind because of the late signing of the contract. The delivery of the software will be one week behind. They will use the final text of Supplement 33 for the Demonstration. They are in good shape with respect to hardware provided which includes a film digitizer, a modality synthesizer, two workstations and computers. Merge Technologies has also made available a print server. Members questioned how this would be used and that this does not seem to fit into what was proposed for the Demonstration. Brad Hemminger and Herman Oosterwijk will discuss this with Jay Gaeta at Merge.





	Cor Loef agreed to go to Odenburg for the preliminary testing. Thurman Gillespy had agreed to evaluate the quality of hardcopy print. Brad Hemminger will check with Thurman Gillespy to be sure he is still willing to do the evaluation. Herman Oosterwijk will check with RSNA with respect to the space they will provide and what will be provided with the booth. Herman Oosterwijk confirmed that the test image Craig Cornelius put on the server was sent to Oldenburg. However, the team at Oldenburg does not have a densitometer which they will need. Kevin Kohm will check to see if Kodak cane provide a densitometer but feels they probably can not provide one. 


		


3.	SUPPLEMENT 33 - GRAYSCALE SOFT COPY PRESENTATION STATE


	STORAGE





	NEMA Staff reported that Ballot No. 33 - Grayscale Softcopy Presentation State Storage passed with 29 ballots returned and 24 voting for approval, 1 voting for disapproval, and 4 abstaining. Seventeen approvals were needed for the ballot to pass. Two sets of comments were received with ballots.


	


	Members reviewed the comments submitted by Lorad and Fuji on the letter ballot draft of  Supplement 33. With regard to the Lorad comments members agreed to the typo and grammar changes suggested. Members also agreed that in C.11.2.1.2, the second paragraph after Notes 1-10, that VOI LUT Module is no longer part of the Presentation State IOD and should be removed. In X.2.7, second paragraph, the wording was changed to “is instructed to render” for clarity.





	Fuji raised several questions, namely:





a.  Can we have multiple display standard curves?


b.  Why choose DICOM GSDF (and not log-linear for instance)?


c.  Concern that DICOM GSDF is not an optimal choice for displaying images, and


       does not yield consistent appearance.





	The point of the DICOM GreyScale Standard Display Function is first and foremost to have a single curve defined, to allow for device independent reproduction of images on different devices, so that a similar appearance is maintained independent of the display device.  To do this a *single* curve must be defined.  Thus, only one curve is allowed by the standard.





	The Barten visual model based curve was chosen because DICOM supports reproduction of images for all display conditions (film on lightbox, video monitors, LCDs, paper prints, etc) under many illumination conditions. WG 11 chose the curve that members felt best matched the human visual system contrast sensitivity function across all these conditions.  Several good models exist (Rogers and Carel, Daly, Barten) and after deliberation, the Barten model with specific parameters was chosen based on discussions after reviewing published research.  





Log linear was considered but not chosen because it matches human visual system contrast sensitivity function well only at brighter luminances (i.e. those which lightboxes operate at), but not as well at lower luminances (i.e. where CRTS, paper prints, etc. operate).





	An important point missed in the SPIE poster presented by Fuji is the separation of optimization from standardization.  A single curve for standardization must be chosen to have a workable standard.  This has been done.  Given this curve, any other "optimizing" function can be accomplished by configuring the appropriate processing to occur on the image prior to sending to the display system (e.g. a system could still operate in log luminance if it desired) so there is no disadvantage to the specific curve chosen.





	It is especially important to distinguish "optimization" from "standardization".  The DICOM GSDF does not optimize the image for presentation on a display device.  Rather it standardizes.  Optimization should be done via Presentation or other LUTs in DICOM or other image processing.  Specific desired image appearances that are accomplished on film prints now can easily be accomplished by choosing an appropriate Presentation LUT in DICOM that yields the same output when used with a DICOM GSDF compatible device, as has been previously produced using a proprietary printer curve.





	The poster presented at SPIE unluckily confounded this issue by combining "optimization" and "standardization".  To do such a study, images should be acquired and tuned for display on a GSDF compatible device.  Then such a study set could be used to study the "standardization" issue.  WG 11 would welcome such a study being performed, and would be glad to provide advice regarding how to test the effectiveness of the DICOM GSDF.





	Members agreed to pass Supplement 33 on to WG 6 with two changes, one editorial and one more substantive. This involves A.1, A.2, and A.3 Data Element (0028,3002) of PS 3.5 Section A.





4.	ADVANCED PRESENTATION STATE





	Members discussed the Advance Presentation Document and the Image Processing and Graphics Document which suggests things for Advance Presentation State that are not in basic. Members were in agreement to delay Advance Presentation State. Members then listed possible work items for WG 11 which included:





Structured Display


Advanced Graphics 


Advanced Presentation State


Collaboration


Hanging Protocols


3D


Color


Query Display





A straw poll indicated the most support for Hanging Protocols and Collaboration. Members discussed Hanging Protocols and developed the following Work Item to present to the DICOM Standards Committee:





Proposal for New DICOM Hanging Protocols SOP Class Work Item





Introduction.





The DICOM Display WG 11 has determined that it is desirable to create a new DICOM object to: interchange rules for the layout on softcopy display systems of images and associated information, based on the attributes of the images, the user's or site's preferences and the display capabilities.





It is proposed that the DICOM Committee approve a Work Item for the development of a new Hanging Protocols Object supplement, and request the WG 6 staff to assign a supplement number.





Limitations of Current Standard.





A common feature of modern PACS workstations is the ability to apply a user's preferences to the layout and/or sequence of presentation of images based on their type. These "hanging protocols" cannot currently be interchanged between vendors, though often a considerable effort is invested by users in designing them, and the workstation features invoked are relatively consistent





Description of Proposal.





It is proposed to determine an encapsulation mechanism to encode the rules for the protocols to be exchanged, how to describe the attributes extracted from the images, the attributes to describe the display system capabilities, and how to prescribe the behavior of the display layout and sequence manager. It would remain the responsibility of the workstation application as to which protocol to select and how these protocols would be applied.














Parts of Standard Affected.





Part 3 will require a new Hanging Protocol IOD.


Part 4 will require a new Hanging Protocol Storage SOP Class.


Part 6 will require an extended data dictionary of Hanging Protocol elements.





It is not proposed to add new services, messaging or encoding.





Workload.





The Display WG 11 has been meeting regularly since it completed the grayscale standard display function, and has recently finished work on the softcopy presentation state storage supplement. The working group includes members from many workstation and PACS vendors as well as some interested users. A considerable level of interest has been expressed by members of the working group in the subject of exchanging hanging protocols, and this item has been prioritized over other potential work items. 





It is anticipated that development of the supplement will take 18-24 months and that meetings will be held on a three monthly basis, with much of the work of document preparation and editing done by the exchange of email. Meetings will be held in conjunction with display related scientific meetings (such as SPIE) otherwise at NEMA.





Six hours of WG 6 meeting time on two occasions during late 2000 and early 2001 are expected to be consumed for the review and approval of public comment and letter ballot text. A close liaison with modality specific working groups including WG 1 (Cardiac), WG 12 (Ultrasound), WG 15 (Mammo), WG 16 (MR) and WG 17 (3D) is desirable. Workstation and PACS vendors and users are strongly encouraged to participate in WG 11 to complete this work item.





	Members discussed Interactive Collaboration and listed the following that might be shared:





images


presentation


layout


associated information


pointer/cueing


voice


video


interactive text





Members agreed to continue the investigation.


	


5.	TIME  AND PLACE OF NEXT MEETING





	The next meeting of WG 11 is planned for January 13 - 14, 2000 at NEMA Headquarters in Rosslyn, Virginia. The following meeting is planned in conjunction with the SPIE meeting in San Diego, California on February 18, 2000.





6.  	ADJOURNMENT





	The meeting adjourned at 3:55 p.m. on Wednesday after a recess for lunch between 12:05 p.m. and 1:30 p.m. and at 2:20 p.m. on Thursday after a recess for lunch between 12:05 p.m. and 1:10 p.m.						





								Reported by:                                                                    						David Snavely


								Secretary, 


								WG 11, DICOM Stds. Comte.


								(9/15/99)





REVIEWED BY COUNSEL									
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