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1.	Opening of the meeting.��	The interim convenor, Dr. David Clunie opened the first meeting of DICOM WG 16 (MR Enhancements) and welcomed the experts to Geneva. ��


2.	Roll call of delegates.��	Experts from the U.S.A., Switzerland, Germany and the Netherlands were present (see attached attendance list).��











3.	Organizational details of the new working group.��	The working group was convened by the DICOM Committee at the request of the NEMA MR Technical Committee. ��	Since many MR vendors and users are located outside the US, meetings of this working group will be rotated between Europe and the US (and possibly in future Japan). The European DICOM secretariat (supported by the European vendors' association, COCIR, for up to 15 days per year), will provide the secretariat for meetings held in Europe. The NEMA secretariat will be responsible to the DICOM Committee for ensuring that both secretariats work closely together, NEMA and DICOM procedures are followed (including review of the minutes by NEMA legal counsel) and maintaining the membership roster. ��	Margreeth van Donk (NNI in Holland) is the European DICOM secretary, will attend all European meetings of Working Group 16, and is responsible for creating the minutes of those meetings and passing them to NEMA for approval and distribution.��	MR Working Group members (or their parent organizations) may or may not be DICOM Committee members. DICOM Committee members may request to be Working Group members and such membership is automatic, requiring no further approval. Those who are not DICOM Committee members need to formally request Working Group membership by submitting the request to the DICOM Committee through the NEMA Secretariat. The Committee will approve such requests at its next scheduled meeting.  It is not necessary to be a member of the Working Group, to attend its meetings. Such observers may participate in the discussions but not vote. All DICOM meetings are open to the public and anyone may attend. Minutes are made available to anyone on request. ��	The role of a chairman is to guide the group, steer the discussion, ensure that the discussion stays on topic, ensure that no forbidden topics are discussed (including references to prices, market share and implementations), plan the next meeting and compile the agenda and assist  the secretariat as necessary.��	Working Group meetings are attended by technical and academic members, so technical work is done during the meetings (as opposed to only ratifying or negotiating predetermined positions or documents). Where possible, working documents should be prepared and exchanged in advance of the meetings. Usually, one or two members will take responsibility for editing and promulgating such documents. Each company or organization should review these documents so that decisions can be made at the next meeting. ��	As a new group, the MR Working Group, has to define its scope and the topics on which it will do work. These will form the basis for formal new work item proposals that will be presented to the DICOM committee for approval. Once approved, the Working Group can develop Supplements that extend or revise the standard. Some Working Groups later in the development process take on the responsibility of testing and/or marketing the extensions. NNI and/or NEMA can distribute the documents of interest to the members. E-mail the document (Word 6.0) to the NNI, and Margreeth van Donk will make sure everyone receives it.��	The NEMA has a web site for all DICOM working and final documents. There is a public area (for mature and final documents) that only NEMA can update, and a private area from which every member can retrieve or put new working documents. The ftp site is "ftp.nema.org". The private username is "d9-workgrps" and the password is "goimagego". The private area consists of separate directories for each working group as well as an "incoming" directory for uploads that are to be copied by NEMA to the public areas. The address of the private area (in the form of a URL with username and password) is:��














ftp://d9-workgrps:goimagego@ftp.nema.org/medical/private/dicom/workgrps/ �				wg01/		(cardiac)�				wg02/		(digital x-ray)�				wg03/		(nuclear medicine)�				wg04/		(compression)�				wg05/		(interchange media)�				wg06/		(base standard)�				wg07/		(radiotherapy)�				wg08/		(structured reporting)�				wg09/		(ophthalmology)�				wg10/		(strategic planning)�				wg11/		(display)�				wg12/		(ultrasound)�				wg13/		(visible light)�				wg14/		(security)�				wg15/		(mammography)�				wg16/		(MR)��ftp//ftp.nema.org/medical/dicom/�				1998/		(final draft of the latest standard)�				supps/		(draft supplements fit for public distribution)�				final/		(final text of supplements and corrections)�				cp/		(draft corrections fit for public distribution)��


4.	Nominations for and election of chairperson.��	Dr. Clunie agreed to convene the first meeting of this working group, but it is necessary to formally elect a chairperson for future meetings. The only nomination for the chair was Matthias Drobnitzky. Everyone present was in favor of his election. Matthias will assume the chair at start of the next meeting.��


5.	Review of NEMA rules on conduct at DICOM WG meetings (esp. wrt. anti-trust).��	The NEMA rules are applicable, as described in the 'Guidelines for conducting NEMA meetings' brochure that was handed out to all those present. It is particularly important that rules relating to anti-trust issues be observed, which includes not discussing prices, market share or implementations. There are no specific COCIR or NNI rules beside the NEMA rules that are applicable.��


6.	New work items.�The following new work items were considered (presented in order of priority, where 1 is the highest priority):��1.	Multi-frame image,(action for next meeting: R. Nawrocki)��	It is proposed to group reconstructed slices as frames within a single multi-frame image with precisely defined "vectors" that describe changes in position, time and other important acquisition parameters (in the manner of the Nuclear Medicine object). The goal is to provide more precise grouping and relationship than can currently be provided by the single frame images in a series or shared frame of reference with optional or imprecisely defined descriptive attributes.��





The applications to be supported include (individually or in combination):�		- table movement and/or joint movement,�		- time-based acquisitions (e.g. cardiac cine),�		- 3D acquisition volumes,�		- 3D surface or volume rendered output (with description of viewer position).��


	This multi-frame proposal might take the form of a generic n-dimensional object with predefined SOP Classes that specified limitations on the descriptive vector permutations.�


     2. Descriptive attributes for pulse sequences, (action for next meeting: everybody)��		- more precise definitions of attributes than at present�		- support for modern pulse sequences�		- support for modern K space traversal strategies�		  ( including precise time of central lines of K-Space used in each slice)�		- more comprehensive lists of defined terms for sequence types and options��	For the next meeting, everyone will bring descriptions of their private attributes currently used for these descriptions, with the goal of trying to reach consensus on common attributes and descriptions to subsume the function of the private attributes.��3. Spectroscopy, (action for next meeting: M. Day)��		- acquisition parameters and pulse sequence descriptions�		- raw data vs. reconstructed�		- results - spectra, metabolite maps, etc.�		- images, overlays, screen saves��4. Maintenance (i.e. correction of minor inconsistencies)��		- allow 8 bit rather than just 16 bits data (performance enhancement)�		- allow Modality LUT��5. Presentation and annotation, (action for next meeting: D. Clunie)��	Especially in functional MR applications, it is desirable to standardize the form in which source data and measurements or statistics are conveyed semantically as well as presented to the user. This may include the standardization of description of� �		- color (used to represent function superimposed on structure)�		- calibration (used to convey physical unit information)��	It is likely that both Supplement 23 Structured Reporting and Supplement 33 Grayscale Softcopy Presentation State will be relevant.��6. Description of stimuli��		- functional (e.g. finger movement, visual or auditory stimuli)�		- wave forms (e.g. ECG)�		- contrast or pharmaceutical injection�		- physical stress (e.g. stage of exercise)��7. Operations between images��		- subtraction�		- warping�		- image fusion��Lower priorities (not likely to become work items) discussed included:��8. Compression ��		- lossless�		- lossy��











     9. Raw data "blob" (next meeting discussion if this will be a work item)��	It is unlikely that a consensus could be reached on a truly common raw data format, but it is possible to convey an opaque binary blob of raw data (or private attributes) in a DICOM patient/study/series/instance package that would allow it to be created, archived and managed in a common manner.�


     10. Media requirements��	Since WG 5 (Interchange Media) is defining new media strategies, it is likely that they will ask the MR WG to define requirements for future media.��11. Procedure/Protocol/Anatomy Codes	(action for next meeting: David Clunie)��12. 3D (other than acquisition/projection data)			(defer to 3D WG)���Further discussion was held on the form and need for a multi-frame rather than a single frame object.. Specific requirements for multi frame images included:��-streaming,�-compression of data frames,�-random access to frames,�-how to describe or dynamically change individual frame attributes,�-vector:�	*time,�	*position (& orientation),�	*rotation (1 axis or 2 axis or 3 axis), �	*diffusion gradients (B value),�	*pulse sequence parameters,�	*FOV + pixel spacing + pixel matrix size-common requirements for including


	  frames in single instance/image�	*common timing�	*common trigger/gating (ECG)�	*continuous acquisition��	With respect to the frames of reference, it was observed that compensating for physical movement of the table would result in  changes in homogeneity causing spatial distortions that would be difficult to correct for; it may be necessary to distinguish between patient and equipment based frames of reference.��The following multi-frame applications were identified:��	-2D multi planar (parallel) (1 image n frames)�	-2D multi angle 2D (1 echo)�	-2D n echo�		- all in 1 image or n images? �		- if different, how to relate same acquisition? �	-3D 's with parallel slices�	-3D multi-slab (not always parallel) (including overlapping 3D TOF)�	-table movement �	-time-based acquisition (multi slice position/functional/source data/output data)��


Some possible criteria for choosing multi-frame would include:��	- modality implementation convenience�	- work station implementation convenience�	- user convenience�	- data reduction by reducing redundancy (improved performance)��











7.	Relationship and formal liaison with:��- DICOM 3D working group�- DICOM WG 11 Display (which has an interest in MR annotation requirements)��No specific arrangements were made.��


8.	Delegation of responsibility to draft and edit white paper to WG member(s).��See item 3 of the minutes for organizational details.��See the suggested new work items at item 6, and the assigned action items.��


9.	Drafting of proposed work item(s) for presentation to the DICOM Committee.��It is too early to draft a proposed work item. This item will be put on the next agenda.��


10.	Other business.��None.��


11.	Time and place of next meetings.��	The group agreed upon a two-month schedule of two-day meetings. The next meeting will also be in Europe, the one after that will be in the USA. The next meeting will be held in January, because a lot of preparation has to be done before that meeting.��The date for the next meeting was set for the 12th and 13th January 1999 in Delft, Holland.  ��Later dates proposed are:��* during the ISMRM congress, April 1999 in Philadelphia, USA


�* during the ESMRMB congress, 16th - 19th September 1999 in Seveilla, Spain��


12.	Adjournment.��The meeting adjourned at 7:00 p.m. on Wednesday and 11:30 a.m. on Thursday.
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