New Work Item for WG26 on Annotations
Introduction

DICOM WG 26 (Pathology) has determined that a new Information Object Definition (IOD) is necessary to adequately represent very large numbers of contour-based whole slide image annotations, such as those derived by classical image processing an AI/ML approaches. These annotations consist of the location on the image as well as associated categorical and quantitative information. DICOM objects are needed so that the annotations can be stored in the PACS and wherever possible visualized in conjunction with images for review, management and further processing.
Limitations of Current Standard 

Though small numbers of contour-based annotations, whether 2D (whole image or tile relative) or 3D (physical position including Z depth) can be adequately represented using existing DICOM SR mechanisms (including TID 1500), these approaches do not scale to very large numbers of objects (such as millions of nuclei or membranes). Though bit plane representations can be used when appropriate (by creating tiled DICOM Segmentation objects), many applications are contour rather than pixel based. There is uncertainty about how to represent complex structures such as those that include holes, which though addressed specifically in RT Structure Sets (RTSS), have issues, and are not explicitly supported in SR.
Details of Proposal

A new IOD (Whole Slide Microscopy Annotation Storage) shall be defined to store the annotations results.
The proposed approach is expected to be similar to the Tractography and Surface Segmentation IODs where possible.

The composite volume mechanisms recently added by WG7 (RT) will be considered for incorporation in order to address more complex descriptions of objects, particularly for the exclusion of holes.

The organization of the object should be amenable to selective retrieval of parts of it (e.g., a subset of annotations applicable to a specific tile, frame or region), though a new DICOMweb API is not in scope.

A comprehensive survey of existing proprietary mechanisms is being performed to determine the features required and the conversion considerations (especially with respect to round-trip conversion of proprietary to standard representations).
Additional informative material related to the use of DICOM SR templates for smaller numbers (esp. human generated) annotations and their relationship to the new IOD will also be created.
Parts of Standard affected

This supplement creates a new IOD. The standard needs to be extended in the following sections:

· PS 3.3 – new IOD

· PS 3.4 – new SOP Class

· PS 3.6 – new SOP Class UID and new attributes

· PS3.15 – de-identification requirements for IODs and templates

· PS3.16 – new templates, codes and context groups
· PS3.17 – new informative material
Workload, Resources, Timeline and Engagement
An ad hoc subgroup (AHSG) of WG26 “Annotations” will develop the supplement.  David Clunie (PixelMed) is the convener of the AHSG. Matthew Hanna (MSKCC) and Kevin Schap (CAP) have been collating the proprietary format features documentation. David Clunie, Matthew Hanna and Markus Herrmann (MGH) will edit the supplement. Bi-weekly calls so far have had approximately 10-15 user and producer participants, indicating considerable interest.
It is estimated that the work will take 12-18 months. A first read at WG 6 is expected by 3Q 2020. We estimate that four hours of WG 6 meeting time will be required on each of four occasions during 2020-2021 to review and approve an early draft as well as public comment, letter ballot, and final text versions of the supplement.
The AHSG will liaise with other relevant DICOM sub-groups as necessary, particularly WG 23 (AI) and WG 8 (Reporting), the IHE Radiology and Pathology and Laboratory Medicine (PaLM) domains, relevant specialist societies (CAP, API, SIIM), trade associations (DPA), other initiatives (the Alliance), research organizations (NCI), regulatory agencies (FDA) and open software library sources (OpenSlide, Bio-formats).
Secretariat of the group is CAP.
Security Considerations

Annotation objects contain individually identifiable information common to all DICOM objects, and de-identification specifications will be required. There are no special security considerations expected to arise from this particular template,
