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Work Item Proposal - Time-based Waveform Compression Transfer Syntax   

Submission date to DICOM Standards Committee: 15 September 2022

Introduction

IOD types that WG-32 has recently created, including the Routine Scalp EEG IOD, Sleep EEG IOD, EMG IOD, and EOG IOD of Supplement 217 (released in 2021) represent a relatively small portion of the overall data needs for neurophysiology.  It is estimated at less than 10% of clinical VEEG data is stored in these neurophysiology study types (which are relatively short outpatient studies), despite a large number of these recordings being made worldwide. This is due to the shorter time of recordings, channel count, and typically lower sample rates compared to other neurophysiology study types (for example a routine EEG with one camera in standard definition recording 27 channels at 500 Hz compared to a multiday recording of 128 or more channels at 1000-2000 Hz sometimes with multiple cameras and video streams at high resolution).  The technical challenges for creating IODs for inpatient EEG recording, including LTM EEG and intracranial EEG, are quite substantial. These are big-data clinical and research neurophysiology recordings (of size up to ~100-200 GB per 24 hours including video and EEG – and the recordings in a single patient/subject often go on for days to weeks). The LTM EEG and intracranial EEG IODs will require technical features such as blocking, indexing for rapid access, and compression. Before WG-32 can begin writing these IODs, WG-32 will need to first write a transfer syntax (TS)/codec for EEG because the design of this TS/codec will dictate many features of the design of the LTM EEG and intracranial EEG IODs. 

DICOM does not have an encapsulated format for waveform data. There is no industry standard format (such as MPEG-4 from UIT) that can be incorporated as an encapsulated format in DICOM for waveform data.

Limitations of Current Standard

- no time-based waveform compression Transfer Syntax
Description of Proposal

- add time-based waveform compression Transfer Syntax
Parts of Standard Affected

PS3.2, PS3.3, PS3.4, PS3.5, PS3.16, PS3.15, PS3.17, PS3.18
Relationship to other Standards

There are no other standard transfer syntaxes for waveform data, which are open source and completely specified. (The MED format is not completely specified, mathematically).

Security Considerations

Encryption at rest and in transit will reuse the existing CMS and TLS support in DICOM and the normal DICOMweb mechanisms. Existing DICOM digital signature mechanisms can be re-used. If any new attributes have specific de-identification requirements beyond those in PS3.15, they will be added.

Workload

Matt Stead MD PhD (of Dark Horse Neuro) and Benjamin Brinkmann (of Mayo Clinic Rochester) have agreed to begin working with Jon Halford and other DICOM leadership (including Andrew Ehrenberg and Silvia Winkler) to write this transfer syntax. The work will begin with creating a plan for this transfer syntax, which specifies the general approach and the various options/levels for a few lossless and lossy compression options. The approach will be to first use all available structure in DICOM for indexing and rapid access (frames/fragments) and then use relevant approaches in the MED format (http://darkhorseneuro.com/), which are available open-source. Matt Stead and Benjamin Brinkmann and their staff have extensive experience in EEG data compression and format creation (because they developed the MEF3/MED format over the last 15 years). It is expected that 12 meetings (telecons) of WG-32 of 30 minutes duration and one face-to-face meeting of WG-32 will be needed to complete this transfer syntax document.

It is expected that one hour of WG-06 meeting time on each of three occasions during 2023 will be spent for the review and approval of public comment, letter ballot, and final text.

