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Abstract
This document contains the report of the Q6/21 ad hoc group on the coding of medical and general waveform data.

Introduction
This document reports on the activities conducted by the Q6/21 AHG on coding of medical and general waveform data. The chairs of the AHG are Jonathan Pfaff (Fraunhofer HHI/Germany) and Christof Fersch (Dolby Laboratories/US). The AHG will report to Q6/21 and will be reconfirmed at each RGM and SG meeting and will not be renewed when its mandate is completed.
The mandates of the AHG are:
· Editorially finalize the draft specification of T.261 in preparation for last call
· Update the T.261 reference software with coordination by the T.261 software coordinators
· Identify additional candidate test data for experimentation, including additional types (PPG, multimodal, seismic data, etc.)
· Communicate informally with DICOM on the status and plans of T.261
· Coordinate with DICOM to engage medical experts in evaluations of T.261's compression performance
· Coordinate work on creating a draft specification for ITU-T T.261.1 "Conformance specification for T.261 biomedical and general waveform signal coding"
· Coordinate work on creating a draft specification for ITU-T T.261.2 "Reference software for T.261 biomedical and general waveform signal coding"
· Collect reports of specification issues and potential future extensions of T.261

Activities
Preparation of the T.261 draft specification text for AAP
Following “consent” of the text of the T.261 draft specification text by ITU-T SG 21 as TD280R2/PLEN (2026-07) on 17 July (along with an A.5 referencing justification provided in TD347/Plen), the document was edited (as planned) to fix minor issues and inconsistencies and to improve the wording and the clarity of the presentation, and the text was delivered for a Last Call that began on 1 September and ended on 28 September. The delivered text is available at:
· https://www.itu.int/dms_ties/itu-t/oth/01/02/T0102002DB90701MSWE.docx
One issue that arose in the editing is worth mentioning, which was the interactions of the buffering and ordering constraints. Ultimately the editors concluded that there was a conflict between the purpose of having “dependent frames” in the design and the constraint expressions that basically prohibited the interleaving of dependent frames of one “frame sequence” with the frames of any other frame sequence. This constraint would require encoders to either add encoder-side buffering delay or to sacrifice coding efficiency in a way that seemed to not fulfil the intended purpose of the dependent frames feature, and so it was removed.
During the Last Call period, two members contributed comments with minor corrections and editorial improvements, as follows:
· LC C 01: Fraunhofer HHI & IIS
· LC C 02: Fraunhofer HHI & IIS
· LC C 03: Dolby Laboratories
After review of these comments, the editors provided a refined text to the SG 21 management and the TSB Counselor on 8 October. It was advised that there should be a 3 week “Additional Review” step under the “Alternative Approval Process” (AAP). Since this occurred shortly before the current meeting Q6/21, it was planned to wait until the status could be reported at current meeting before opening the “Additional Review” period.
Communication with DICOM
An outgoing liaison statement was sent to DICOM from the July 2026 meeting of ITU-T SG 21 to report on the Consent of T.261 and provide other related status information.
Several experts from Q6/21 participated in the meetings of DICOM WG 32 and reported to DICOM about the status of the development of H.BWC/T.261. DICOM WG 32 expressed its interest in the project and its willingness to study the H.BWC/T.261 test model with respect to its suitability for clinical applications. DICOM WG 32 expressed interest in assessing whether biomedical signals that were compressed with the H.BWC test model in a near lossless mode reveal any clinically significant compression artefacts.
There have been various DICOM WG-32 meetings and WG-32 AhG meetings, which have been dedicated to continuing working on the DICOM Transfer Syntaxes and the DICOM file format.
DICOM WG 32 has been notified about the AAP and stated that the transfer syntax for T.261 should be finalized in the first quarter of next year.
Preliminary studies on exploring different gain-complexity tradeoffs for T.261
Since the standardization process of T.261 within Q6 is completed, the AHG encourages interested experts to explore the potential and capabilities of T.261 with respect to different operation points regarding encoder complexity and compression performance. 
As an initial study in that direction, the AHG chairs investigated whether an operation point of the associated BWC reference software which has an encoder runtime approximately on par with the audio anchors that were used in the standardization process of T.261 can be created by configuration changes only. The audio anchors are, for lossy compression, the Extended HE-AAC encoded with the “Exhale Encoder” that uses MSE-optimized-quantization, and, for lossless compression, the SLS reference encoder used in the ACOM-standardization of MPEG Audio, see VCEG BZ27.
For the initial study, the BWC reference software, version 7, was run and compared to the audio anchors according to the CTC: However, the following additional config changes were made to BWC, version 7.
"--UseBlockMatching=0", "--UseLinearModel=0", "--UseTrafoSignalAdapt=0", "--UseNoPred=1", 
"--UseTrafoDiffs=0", "--UseTrafoSlope=0", "--UseTrafoHalfSlope=0", "--NumOptionsSignalAdapt=0", 
"--UsePreLPC=0", "--cgps_allow_DC_pred_flag=0", "--cgps_allow_line_fit_flag=0", 
"--cgps_allow_sample_pred_fixed_weights_flag=0", "--cgps_allow_transform_skip=0", "--QuantMode=0", 
"--UseRDOQ=1"
Compared to the audio anchors, these config changes yield the following compression results for the CTC test sets and the CTC calculation of the BD rates:

	

	Lossy Compression

	
	Over Audio

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT

	MIT (ECG)
	-27.30%
	-26.92%
	73%
	N/A

	INCART (ECG)
	-58.78%
	-57.85%
	142%
	N/A

	CHBMIT (EEG)
	-28.80%
	-28.26%
	83%
	N/A

	NMR55 (EEG)
	-46.57%
	-49.41%
	68%
	N/A

	NMR57 (EEG)
	-56.84%
	-48.97%
	94%
	N/A

	Ozdemir (EMG)
	-49.51%
	-49.41%
	60%
	N/A

	PTT (PPG)
	-29.92%
	-31.33%
	147%
	N/A

	WristPPG (PPG)
	-35.16%
	-34.63%
	107%
	N/A

	Overall 
	-41.61%
	-40.85%
	97%
	N/A




	
	Lossless Compression

	
	Over Audio

	
	BR-R
	EncT
	DecT

	 
	BWC

	MIT (ECG)
	-9.01%
	97%
	28%

	INCART (ECG)
	-27.40%
	100%
	30%

	CHBMIT (EEG)
	-11.78%
	64%
	41%

	NMR55 (EEG)
	-7.49%
	60%
	37%

	NMR57 (EEG)
	-27.30%
	69%
	48%

	TILT ILLUSION (EEG)
	-8.68%
	79%
	60%

	Ozdemir (EMG)
	-1.91%
	115%
	36%

	PTT (PPG)
	-8.52%
	106%
	30%

	WristPPG (PPG)
	-3.16%
	109%
	39%

	Average
	-11.69%
	89%
	39%



Compared to BWC version 7 with the CTC configs, these config changes yield the following compression results for the CTC test sets and the CTC calculation of the BD rates:

	
	Lossy Compression

	
	Over BWC-7.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT

	MIT (ECG)
	37.89%
	37.86%
	13%
	112%

	INCART (ECG)
	69.56%
	69.70%
	10%
	120%

	CHBMIT (EEG)
	12.94%
	12.89%
	8%
	107%

	NMR55 (EEG)
	7.17%
	7.19%
	10%
	101%

	NMR57 (EEG)
	12.75%
	12.69%
	5%
	99%

	TILT ILLUSION (EEG)
	12.08%
	11.25%
	7%
	98%

	Ozdemir (EMG)
	4.38%
	4.36%
	10%
	104%

	PTT (PPG)
	11.98%
	11.49%
	8%
	98%

	WristPPG (PPG)
	5.21%
	5.56%
	10%
	99%

	Overall 
	19.33%
	19.22%
	9%
	104%



	
	Lossless Compression

	
	Over BWC-7.0

	
	BR-R
	EncT
	DecT

	 
	BWC

	MIT (ECG)
	14.62%
	17%
	168%

	INCART (ECG)
	40.80%
	15%
	193%

	CHBMIT (EEG)
	7.12%
	13%
	200%

	NMR55 (EEG)
	36.24%
	17%
	229%

	NMR57 (EEG)
	2.38%
	7%
	188%

	TILT ILLUSION (EEG)
	3.09%
	10%
	257%

	Ozdemir (EMG)
	4.89%
	10%
	176%

	PTT (PPG)
	38.04%
	13%
	196%

	WristPPG (PPG)
	13.45%
	15%
	182%

	Average
	17.85%
	13%
	199%



Note that for the audio anchors, the decoder runtimes could not be reported because no open-source software decoder was available.


2

