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Abstract
This document reports on the simulation results of Core Experiment 2 (CE2), which investigate the splitting of the template sum in the middle of the spectrum and resetting of the quantization state for the LMS half split mode as proposed in the second aspect of SG21-C478.
1. Software and configurations
The proposed changes are evaluated under modified test conditions. The BWC Common Test Conditions (CTC) are used with the addition that the parameter cgps_allow_lms_split_flag is set to 1. Note that the CTC specifies an independent channel coding configuration, which is also modified by setting the parameter cgps_allow_lms_split_flag to 1. This configuration referred to as ICC with enabled LMS split flag in this document.
The software used for the experiments is BWC-4.0 with the bugfixes as of Dec 9, 2025 and the change that LMS split is always active in case LMS is used and the coding of the split flag is enabled by cgps_allow_lms_split_flag. The proposed modifications of the template sum and the quantization state are implemented on top of this baseline. For the BD-rate calculation, the anchor is the unmodified BWC-4.0 software with forced use of the LMS split using the encoder configuration specified for each sub-category, while the test candidate is the modified BWC-4.0 software with the forced use of the LMS split using the same encoder configurations.
To show the impact of the changed software that was used as the anchor, a comparison with BWC-4.0 and CTC configurations is also attached.
2. Experimental results
Joint channel coding – Anchor: Enforce LMS split; Test: Enforce LMS split with proposed modification 
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,06%
	0,07%
	103%
	100%
	0,00%
	101%
	100%

	INCART (ECG)
	0,33%
	0,37%
	103%
	101%
	0,01%
	101%
	100%

	CHBMIT (EEG)
	0,06%
	0,06%
	103%
	99%
	0,00%
	100%
	99%

	NMR55 (EEG)
	0,05%
	0,06%
	103%
	100%
	0,00%
	100%
	100%

	NMR57 (EEG)
	0,09%
	0,10%
	102%
	98%
	0,00%
	100%
	99%

	TILT ILLUSION (EEG)
	0,07%
	0,07%
	102%
	98%
	0,00%
	100%
	100%

	Ozdemir (EMG)
	0,01%
	0,01%
	103%
	99%
	0,00%
	100%
	100%

	PTT (PPG)
	0,08%
	0,08%
	102%
	100%
	0,00%
	100%
	100%

	WristPPG (PPG)
	0,04%
	0,03%
	101%
	99%
	0,00%
	100%
	99%

	Overall 
	0,09%
	0,09%
	102%
	99%
	0,00%
	100%
	100%


Independent channel coding – Anchor: Enforce LMS split; Test: Enforce LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,04%
	0,04%
	103%
	99%
	0,00%
	101%
	101%

	INCART (ECG)
	0,08%
	0,09%
	103%
	100%
	0,00%
	101%
	100%

	CHBMIT (EEG)
	0,00%
	0,00%
	103%
	99%
	0,00%
	100%
	100%

	NMR55 (EEG)
	0,01%
	0,01%
	103%
	99%
	0,00%
	100%
	100%

	NMR57 (EEG)
	0,01%
	0,01%
	103%
	99%
	0,00%
	100%
	99%

	TILT ILLUSION (EEG)
	0,00%
	0,00%
	103%
	99%
	0,00%
	100%
	99%

	Ozdemir (EMG)
	0,00%
	0,00%
	103%
	99%
	0,00%
	101%
	100%

	PTT (PPG)
	0,05%
	0,05%
	103%
	99%
	0,00%
	101%
	100%

	WristPPG (PPG)
	0,02%
	0,01%
	102%
	100%
	0,00%
	100%
	100%

	Overall 
	0,03%
	0,03%
	103%
	99%
	0,00%
	101%
	100%



Joint Channel Coding – Anchor: BWC-4.0; Test: Enforce LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,10%
	0,10%
	100%
	99%
	0,00%
	100%
	100%

	INCART (ECG)
	1,03%
	1,03%
	101%
	100%
	0,17%
	100%
	97%

	CHBMIT (EEG)
	0,45%
	0,45%
	100%
	100%
	0,04%
	100%
	99%

	NMR55 (EEG)
	0,29%
	0,29%
	100%
	99%
	0,00%
	100%
	100%

	NMR57 (EEG)
	0,89%
	0,89%
	100%
	100%
	0,06%
	100%
	99%

	TILT ILLUSION (EEG)
	0,16%
	0,16%
	100%
	100%
	0,01%
	100%
	100%

	Ozdemir (EMG)
	0,04%
	0,04%
	100%
	100%
	0,00%
	100%
	100%

	PTT (PPG)
	1,90%
	1,90%
	100%
	99%
	0,01%
	100%
	100%

	WristPPG (PPG)
	0,21%
	0,21%
	100%
	100%
	0,02%
	100%
	100%

	Overall 
	0,56%
	0,56%
	100%
	100%
	0,04%
	100%
	100%



Independent Channel Coding (ICC) – Anchor: BWC-4.0; Test: Enforce LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,08%
	0,08%
	100%
	98%
	0,00%
	99%
	99%

	INCART (ECG)
	0,25%
	0,24%
	100%
	99%
	0,01%
	100%
	99%

	CHBMIT (EEG)
	0,03%
	0,03%
	100%
	100%
	0,01%
	100%
	99%

	NMR55 (EEG)
	0,12%
	0,11%
	100%
	100%
	0,00%
	100%
	100%

	NMR57 (EEG)
	0,12%
	0,12%
	100%
	100%
	0,01%
	100%
	100%

	TILT ILLUSION (EEG)
	0,02%
	0,02%
	100%
	100%
	0,00%
	100%
	100%

	Ozdemir (EMG)
	0,02%
	0,02%
	100%
	100%
	0,00%
	100%
	100%

	PTT (PPG)
	0,80%
	0,81%
	100%
	99%
	0,01%
	100%
	100%

	WristPPG (PPG)
	0,26%
	0,28%
	100%
	100%
	0,02%
	100%
	98%

	Overall 
	0,19%
	0,19%
	100%
	100%
	0,01%
	100%
	100%


3. Observation and Summary
The experimental results show that the modifications to the template sum and the quantization state for the LMS split proposed in the second aspect of SG21-C478 provide small losses for the modified CTC configurations. However, they are only 16% of the loss of enabling the LMS split itself. Since this tool is not motivated by coding gain but by enabling parallelization of two LMS processes at the decoder, it is desirable to also enable parallelization of the process at the encoder. Therefore, both the resetting of quantization state and the resetting of the template sum are necessary to ensure that the LMS split can also be parallelized at the encoder. Based on these findings, the proposed modifications should be incorporated into the next version of the BWC software.
4. Changes to the draft specification text
Quant res sample data syntax
	quant_res_sample_data( ch ) {
	Descriptor

	…
	

			QState = 0
	

			numCoeffsTemplateSum = 0
	

			for( k = LastScanPos; k >= 0; k = k – 1 )  { 
	

				TemplateSum = 0
	

				for( n = k + 1; n <= k+numCoeffsTemplateSum; n = n + 1 )
	

					TemplateSum += Abs( QuantIndices[ n ] )
	

				if( numCoeffsTemplateSum < 4 )
	

					numCoeffsTemplateSum += 1
	

				pShift = ( TemplateSum > 3 ) ? 1 : 0
	

				if( k  = =  LastScanPos  &&  k > 0 )
	

					QuantIndices[ k ] = 1
	

				else  {
	

					abs_trafo_coeff_gt0_flag[ k ]
	ae(ch)

					QuantIndices[ k ] = abs_trafo_coeff_gt0_flag[ k ]
	

				}
	

				if( pShift > 0 )  {
	

					abs_trafo_parity_flag[ k ]
	ae(ch)

					QuantIndices[ k ] += 1  –  abs_trafo_parity_flag[ k ]
	

					if( abs_trafo_parity_flag[ k ] )  {
	

						NumTCoeffGtxFlags = NumTCoeffGtxFlags  <<  1
	

					}
	

				}
	

				if( QuantIndices[ k ] > 0 )  {
	

					abs_trafo_coeff_offset[ k ]
	ae(ch)

					QuantIndices[ k ] += abs_trafo_coeff_offset[ k ]   <<  pShift
	

				}
	

				if( QuantIndices[ k ]  = =  NumTCoeffGtxFlags + 1 )  {
	

					abs_trafo_coeff_remainder[ k ]
	ae(ch)

					QuantIndices[ k ] += abs_trafo_coeff_remainder[ k ]   <<  pShift
	

				}
	

				if( QuantIndices[ k ] > 0 )  {
	

					trafo_coeff_sign_flag[ k ]
	aep()

					if( trafo_coeff_sign_flag[ k ] > 0 )
	

						QuantIndices[ k ] = –QuantIndices[ k ]
	

				}
	

				if( lms_split_flag  &&  k  = =  ( 1   <<  ( Log2BlockSize – 1 ) ) )  {
	

					QState = 0
	

					numCoeffsTemplateSum = 0
	

				}
	

				else  {
	

					QState = QStateTransTab[ QState ][ QuantIndices[ k ] & 1 ]
	

				}
	

		}
	

	}
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Additional results
The tests were also done for the other quantization options which are scalar quantization with RDOQ (QuantMode set to 0, useRDOQ set to 1) and scalar quantization without RDOQ (QuantMode set to 0, useRDOQ set to 0). The results were similar to the results with TCQ. 
a. Scalar quantization with RDOQ – Enforce LMS split
Joint channel coding – Anchor: Enforce LMS split; Test: Enforce LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,12%
	0,12%
	101%
	100%
	0,00%
	100%
	99%

	INCART (ECG)
	0,44%
	0,50%
	101%
	100%
	0,01%
	100%
	99%

	CHBMIT (EEG)
	0,13%
	0,13%
	102%
	101%
	0,00%
	100%
	100%

	NMR55 (EEG)
	0,09%
	0,11%
	101%
	100%
	0,00%
	100%
	99%

	NMR57 (EEG)
	0,12%
	0,12%
	100%
	101%
	0,00%
	100%
	100%

	TILT ILLUSION (EEG)
	0,08%
	0,07%
	101%
	101%
	0,00%
	100%
	99%

	Ozdemir (EMG)
	0,02%
	0,02%
	101%
	99%
	0,00%
	100%
	99%

	PTT (PPG)
	0,06%
	0,07%
	101%
	100%
	0,00%
	99%
	99%

	WristPPG (PPG)
	0,01%
	0,02%
	100%
	100%
	0,00%
	100%
	98%

	Overall 
	0,12%
	0,13%
	101%
	100%
	0,00%
	100%
	99%


Independent channel coding – Anchor: Enforce LMS split; Test: Enforce LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,08%
	0,08%
	100%
	99%
	0,00%
	100%
	99%

	INCART (ECG)
	0,08%
	0,08%
	101%
	99%
	0,00%
	100%
	99%

	CHBMIT (EEG)
	0,02%
	0,02%
	101%
	99%
	0,00%
	100%
	99%

	NMR55 (EEG)
	0,02%
	0,02%
	101%
	99%
	0,00%
	100%
	99%

	NMR57 (EEG)
	0,01%
	0,01%
	101%
	99%
	0,00%
	101%
	100%

	TILT ILLUSION (EEG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	100%
	100%

	Ozdemir (EMG)
	0,01%
	0,01%
	101%
	99%
	0,00%
	99%
	99%

	PTT (PPG)
	0,03%
	0,03%
	101%
	99%
	0,00%
	100%
	99%

	WristPPG (PPG)
	0,02%
	0,02%
	101%
	99%
	0,00%
	99%
	98%

	Overall 
	0,03%
	0,03%
	101%
	99%
	0,00%
	100%
	99%


Joint Channel Coding – Anchor: BWC-4.0; Test: Enforce LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,07%
	0,07%
	100%
	99%
	0,00%
	101%
	101%

	INCART (ECG)
	1,02%
	1,03%
	101%
	100%
	0,17%
	101%
	97%

	CHBMIT (EEG)
	0,43%
	0,43%
	100%
	101%
	0,04%
	100%
	99%

	NMR55 (EEG)
	0,28%
	0,27%
	100%
	99%
	0,00%
	100%
	100%

	NMR57 (EEG)
	0,85%
	0,86%
	100%
	100%
	0,06%
	100%
	100%

	TILT ILLUSION (EEG)
	0,19%
	0,19%
	100%
	100%
	0,01%
	100%
	100%

	Ozdemir (EMG)
	0,05%
	0,04%
	100%
	100%
	0,00%
	101%
	100%

	PTT (PPG)
	1,71%
	1,75%
	100%
	99%
	0,01%
	101%
	100%

	WristPPG (PPG)
	0,22%
	0,20%
	100%
	101%
	0,02%
	100%
	99%

	Overall 
	0,53%
	0,54%
	100%
	100%
	0,04%
	100%
	100%


Independent Channel Coding (ICC) – Anchor: BWC-4.0; Test: Enforce LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,06%
	0,06%
	100%
	99%
	0,00%
	101%
	101%

	INCART (ECG)
	0,23%
	0,23%
	100%
	100%
	0,01%
	101%
	99%

	CHBMIT (EEG)
	0,04%
	0,04%
	100%
	100%
	0,01%
	100%
	100%

	NMR55 (EEG)
	0,12%
	0,12%
	100%
	100%
	0,00%
	101%
	100%

	NMR57 (EEG)
	0,12%
	0,11%
	100%
	100%
	0,01%
	100%
	100%

	TILT ILLUSION (EEG)
	0,02%
	0,02%
	100%
	100%
	0,00%
	100%
	100%

	Ozdemir (EMG)
	0,03%
	0,03%
	100%
	100%
	0,00%
	101%
	101%

	PTT (PPG)
	0,72%
	0,73%
	100%
	100%
	0,01%
	101%
	100%

	WristPPG (PPG)
	0,26%
	0,20%
	100%
	101%
	0,02%
	100%
	100%

	Overall 
	0,18%
	0,17%
	100%
	100%
	0,01%
	101%
	100%



b. Scalar quantization without RDOQ – Enforce LMS split
Joint channel coding – Anchor: Enforce LMS split; Test: Enforce LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,00%
	0,00%
	100%
	100%
	0,00%
	100%
	100%

	INCART (ECG)
	0,03%
	0,03%
	100%
	100%
	0,01%
	100%
	99%

	CHBMIT (EEG)
	0,00%
	0,00%
	100%
	100%
	0,00%
	100%
	100%

	NMR55 (EEG)
	0,00%
	0,00%
	100%
	100%
	0,00%
	100%
	99%

	NMR57 (EEG)
	0,00%
	0,00%
	100%
	101%
	0,00%
	100%
	100%

	TILT ILLUSION (EEG)
	0,00%
	0,00%
	100%
	101%
	0,00%
	100%
	99%

	Ozdemir (EMG)
	0,00%
	0,00%
	100%
	100%
	0,00%
	100%
	99%

	PTT (PPG)
	0,02%
	0,01%
	100%
	100%
	0,00%
	100%
	99%

	WristPPG (PPG)
	0,01%
	0,00%
	100%
	100%
	0,00%
	99%
	98%

	Overall 
	0,01%
	0,01%
	100%
	100%
	0,00%
	100%
	99%


Independent channel coding – Anchor: Enforce LMS split; Test: Enforce LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,00%
	0,00%
	100%
	99%
	0,00%
	100%
	99%

	INCART (ECG)
	0,02%
	0,02%
	100%
	100%
	0,00%
	100%
	99%

	CHBMIT (EEG)
	0,00%
	0,00%
	100%
	100%
	0,00%
	101%
	99%

	NMR55 (EEG)
	0,00%
	0,00%
	100%
	100%
	0,00%
	101%
	99%

	NMR57 (EEG)
	0,01%
	0,01%
	100%
	100%
	0,00%
	101%
	100%

	TILT ILLUSION (EEG)
	0,00%
	0,00%
	100%
	100%
	0,00%
	100%
	99%

	Ozdemir (EMG)
	0,00%
	0,00%
	100%
	99%
	0,00%
	100%
	99%

	PTT (PPG)
	0,01%
	0,01%
	100%
	100%
	0,00%
	100%
	99%

	WristPPG (PPG)
	0,01%
	0,01%
	100%
	100%
	0,00%
	100%
	98%

	Overall 
	0,01%
	0,00%
	100%
	100%
	0,00%
	100%
	99%


Joint Channel Coding – Anchor: BWC-4.0; Test: Enforce LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,04%
	0,04%
	100%
	99%
	0,00%
	100%
	100%

	INCART (ECG)
	0,88%
	0,89%
	101%
	100%
	0,17%
	100%
	97%

	CHBMIT (EEG)
	0,41%
	0,41%
	100%
	101%
	0,04%
	100%
	99%

	NMR55 (EEG)
	0,29%
	0,30%
	100%
	99%
	0,00%
	100%
	100%

	NMR57 (EEG)
	0,86%
	0,87%
	100%
	100%
	0,06%
	100%
	99%

	TILT ILLUSION (EEG)
	0,21%
	0,21%
	100%
	100%
	0,01%
	100%
	99%

	Ozdemir (EMG)
	0,04%
	0,04%
	100%
	100%
	0,00%
	100%
	100%

	PTT (PPG)
	1,80%
	1,82%
	100%
	99%
	0,01%
	100%
	100%

	WristPPG (PPG)
	0,21%
	0,21%
	100%
	100%
	0,02%
	100%
	100%

	Overall 
	0,53%
	0,53%
	100%
	100%
	0,04%
	100%
	99%


Independent Channel Coding (ICC) – Anchor: BWC-4.0; Test: Enforce LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,04%
	0,04%
	100%
	99%
	0,00%
	100%
	100%

	INCART (ECG)
	0,22%
	0,22%
	100%
	99%
	0,01%
	100%
	99%

	CHBMIT (EEG)
	0,04%
	0,04%
	100%
	100%
	0,01%
	100%
	99%

	NMR55 (EEG)
	0,12%
	0,13%
	100%
	100%
	0,00%
	100%
	100%

	NMR57 (EEG)
	0,11%
	0,11%
	100%
	100%
	0,01%
	100%
	100%

	TILT ILLUSION (EEG)
	0,02%
	0,02%
	100%
	100%
	0,00%
	100%
	100%

	Ozdemir (EMG)
	0,03%
	0,03%
	100%
	100%
	0,00%
	100%
	100%

	PTT (PPG)
	0,77%
	0,77%
	100%
	99%
	0,01%
	100%
	100%

	WristPPG (PPG)
	0,26%
	0,26%
	100%
	100%
	0,02%
	100%
	100%

	Overall 
	0,18%
	0,18%
	100%
	100%
	0,01%
	100%
	100%


Additionally, the results were also created without the software change in the anchor. Here, the anchor is BWC-4.0 and the proposed modifications of the template sum and the resetting of the quantization state are added on top of the baseline. Both the anchor and the test use modified CTC conditions with cgps_allow_lms_split_flag set to 1. This comparison shows the impact of the modifications if the LMS split is tested as an additional option if cgps_allow_lms_split_flag is set to 1.  
c. TCQ – Test LMS split
Joint channel coding – Anchor: Test LMS split; Test: Test LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,00%
	0,00%
	100%
	96%
	0,00%
	100%
	99%

	INCART (ECG)
	0,02%
	0,03%
	100%
	99%
	0,00%
	99%
	98%

	CHBMIT (EEG)
	-0,01%
	-0,01%
	100%
	99%
	0,00%
	98%
	97%

	NMR55 (EEG)
	0,00%
	0,00%
	100%
	99%
	0,00%
	100%
	98%

	NMR57 (EEG)
	0,00%
	0,00%
	101%
	104%
	0,00%
	99%
	100%

	TILT ILLUSION (EEG)
	0,00%
	0,00%
	100%
	102%
	0,00%
	99%
	98%

	Ozdemir (EMG)
	0,00%
	0,00%
	99%
	98%
	0,00%
	100%
	99%

	PTT (PPG)
	0,01%
	0,01%
	100%
	98%
	0,00%
	99%
	97%

	WristPPG (PPG)
	0,01%
	0,01%
	100%
	98%
	0,00%
	99%
	97%

	Overall 
	0,00%
	0,01%
	100%
	99%
	0,00%
	99%
	98%


Independent channel coding – Anchor: Test LMS split; Test: Test LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	100%
	99%

	INCART (ECG)
	0,01%
	0,01%
	102%
	100%
	0,00%
	100%
	99%

	CHBMIT (EEG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	101%
	99%

	NMR55 (EEG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	101%
	99%

	NMR57 (EEG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	101%
	99%

	TILT ILLUSION (EEG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	100%
	100%

	Ozdemir (EMG)
	0,00%
	0,00%
	103%
	100%
	0,00%
	100%
	99%

	PTT (PPG)
	0,00%
	0,00%
	102%
	99%
	0,00%
	100%
	99%

	WristPPG (PPG)
	0,01%
	0,01%
	102%
	100%
	0,00%
	100%
	98%

	Overall 
	0,00%
	0,00%
	102%
	100%
	0,00%
	100%
	99%


Joint Channel Coding – Anchor: BWC-4.0; Test: Test LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	-0,14%
	-0,14%
	135%
	99%
	0,00%
	115%
	100%

	INCART (ECG)
	-0,38%
	-0,38%
	149%
	98%
	-0,01%
	116%
	99%

	CHBMIT (EEG)
	-0,21%
	-0,21%
	155%
	99%
	-0,02%
	134%
	101%

	NMR55 (EEG)
	-0,07%
	-0,08%
	151%
	98%
	0,00%
	135%
	100%

	NMR57 (EEG)
	-0,17%
	-0,17%
	142%
	98%
	-0,01%
	120%
	101%

	TILT ILLUSION (EEG)
	-0,20%
	-0,20%
	151%
	98%
	0,00%
	127%
	101%

	Ozdemir (EMG)
	-0,02%
	-0,02%
	150%
	100%
	0,00%
	120%
	100%

	PTT (PPG)
	-0,03%
	-0,04%
	146%
	98%
	0,00%
	116%
	100%

	WristPPG (PPG)
	-0,12%
	-0,11%
	153%
	99%
	0,00%
	120%
	100%

	Overall 
	-0,15%
	-0,15%
	148%
	98%
	0,00%
	122%
	100%


Independent Channel Coding – Anchor: BWC-4.0; Test: Test LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	-0,08%
	-0,08%
	126%
	99%
	0,00%
	111%
	99%

	INCART (ECG)
	-0,14%
	-0,14%
	132%
	100%
	0,00%
	112%
	100%

	CHBMIT (EEG)
	-0,06%
	-0,06%
	133%
	100%
	0,00%
	125%
	100%

	NMR55 (EEG)
	-0,02%
	-0,03%
	132%
	100%
	0,00%
	126%
	100%

	NMR57 (EEG)
	-0,01%
	-0,01%
	137%
	100%
	0,00%
	123%
	100%

	TILT ILLUSION (EEG)
	-0,01%
	-0,01%
	136%
	100%
	0,00%
	125%
	100%

	Ozdemir (EMG)
	-0,01%
	-0,01%
	134%
	100%
	0,00%
	113%
	100%

	PTT (PPG)
	-0,03%
	-0,03%
	130%
	100%
	0,00%
	113%
	100%

	WristPPG (PPG)
	-0,03%
	-0,02%
	136%
	100%
	0,00%
	117%
	99%

	Overall 
	-0,04%
	-0,04%
	133%
	100%
	0,00%
	118%
	100%



d. Scalar quantization with RDOQ – Test LMS split
Joint channel coding – Anchor: Test LMS split; Test: Test LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	101%
	100%

	INCART (ECG)
	-0,02%
	-0,01%
	102%
	100%
	0,00%
	100%
	99%

	CHBMIT (EEG)
	-0,01%
	-0,01%
	102%
	101%
	0,00%
	100%
	100%

	NMR55 (EEG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	100%
	99%

	NMR57 (EEG)
	0,00%
	0,00%
	101%
	101%
	0,00%
	100%
	100%

	TILT ILLUSION (EEG)
	-0,01%
	-0,01%
	101%
	101%
	0,00%
	100%
	99%

	Ozdemir (EMG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	100%
	99%

	PTT (PPG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	100%
	99%

	WristPPG (PPG)
	0,01%
	0,01%
	101%
	100%
	0,00%
	100%
	98%

	Overall 
	0,00%
	0,00%
	102%
	100%
	0,00%
	100%
	99%


Independent channel coding – Anchor: Test LMS split; Test: Test LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,00%
	0,00%
	101%
	99%
	0,00%
	101%
	99%

	INCART (ECG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%

	CHBMIT (EEG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%

	NMR55 (EEG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%

	NMR57 (EEG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	101%
	100%

	TILT ILLUSION (EEG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	101%
	99%

	Ozdemir (EMG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	100%
	99%

	PTT (PPG)
	0,00%
	0,00%
	101%
	99%
	0,00%
	100%
	99%

	WristPPG (PPG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	100%
	98%

	Overall 
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%


Joint Channel Coding – Anchor: BWC-4.0; Test: Test LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	-0,18%
	-0,18%
	124%
	100%
	0,00%
	115%
	100%

	INCART (ECG)
	-0,40%
	-0,40%
	136%
	100%
	-0,01%
	117%
	100%

	CHBMIT (EEG)
	-0,23%
	-0,22%
	142%
	100%
	-0,02%
	133%
	100%

	NMR55 (EEG)
	-0,09%
	-0,08%
	139%
	100%
	0,00%
	135%
	100%

	NMR57 (EEG)
	-0,20%
	-0,20%
	127%
	100%
	-0,01%
	120%
	100%

	TILT ILLUSION (EEG)
	-0,22%
	-0,22%
	136%
	100%
	0,00%
	128%
	100%

	Ozdemir (EMG)
	-0,04%
	-0,04%
	136%
	100%
	0,00%
	121%
	100%

	PTT (PPG)
	-0,08%
	-0,07%
	133%
	101%
	0,00%
	116%
	100%

	WristPPG (PPG)
	-0,15%
	-0,16%
	141%
	101%
	0,00%
	120%
	99%

	Overall 
	-0,18%
	-0,17%
	135%
	100%
	0,00%
	123%
	100%


Independent Channel Coding – Anchor: BWC-4.0; Test: Test LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	-0,10%
	-0,10%
	117%
	99%
	0,00%
	111%
	101%

	INCART (ECG)
	-0,20%
	-0,20%
	121%
	100%
	0,00%
	112%
	100%

	CHBMIT (EEG)
	-0,07%
	-0,07%
	121%
	100%
	0,00%
	125%
	100%

	NMR55 (EEG)
	-0,04%
	-0,03%
	121%
	100%
	0,00%
	127%
	100%

	NMR57 (EEG)
	-0,02%
	-0,02%
	124%
	100%
	0,00%
	123%
	100%

	TILT ILLUSION (EEG)
	-0,01%
	-0,01%
	124%
	100%
	0,00%
	125%
	100%

	Ozdemir (EMG)
	-0,02%
	-0,02%
	122%
	100%
	0,00%
	113%
	100%

	PTT (PPG)
	-0,05%
	-0,04%
	120%
	100%
	0,00%
	113%
	100%

	WristPPG (PPG)
	-0,06%
	-0,07%
	127%
	100%
	0,00%
	117%
	100%

	Overall 
	-0,06%
	-0,06%
	122%
	100%
	0,00%
	118%
	100%



e. Scalar quantization without RDOQ – Test LMS split
Joint channel coding – Anchor: Test LMS split; Test: Test LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	98%

	INCART (ECG)
	0,01%
	0,01%
	102%
	100%
	0,00%
	100%
	99%

	CHBMIT (EEG)
	0,00%
	0,00%
	101%
	101%
	0,00%
	100%
	100%

	NMR55 (EEG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	100%
	99%

	NMR57 (EEG)
	0,00%
	0,00%
	100%
	101%
	0,00%
	100%
	100%

	TILT ILLUSION (EEG)
	0,00%
	0,00%
	100%
	101%
	0,00%
	100%
	99%

	Ozdemir (EMG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%

	PTT (PPG)
	0,00%
	0,00%
	102%
	100%
	0,00%
	100%
	99%

	WristPPG (PPG)
	0,01%
	0,01%
	101%
	100%
	0,00%
	100%
	98%

	Overall 
	0,00%
	0,00%
	101%
	100%
	0,00%
	100%
	99%


Independent channel coding – Anchor: Test LMS split; Test: Test LMS split with proposed modification
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	-0,01%
	-0,01%
	101%
	100%
	0,00%
	101%
	99%

	INCART (ECG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%

	CHBMIT (EEG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%

	NMR55 (EEG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%

	NMR57 (EEG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	100%

	TILT ILLUSION (EEG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%

	Ozdemir (EMG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	100%
	99%

	PTT (PPG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	100%
	99%

	WristPPG (PPG)
	0,00%
	0,00%
	101%
	100%
	0,00%
	100%
	98%

	Overall 
	0,00%
	0,00%
	101%
	100%
	0,00%
	101%
	99%


Joint Channel Coding – Anchor: BWC-4.0; Test: Test LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	-0,20%
	-0,20%
	125%
	100%
	0,00%
	115%
	101%

	INCART (ECG)
	-0,49%
	-0,48%
	135%
	100%
	-0,01%
	117%
	100%

	CHBMIT (EEG)
	-0,27%
	-0,27%
	141%
	100%
	-0,02%
	133%
	100%

	NMR55 (EEG)
	-0,10%
	-0,09%
	139%
	100%
	0,00%
	135%
	100%

	NMR57 (EEG)
	-0,21%
	-0,20%
	124%
	100%
	-0,01%
	120%
	100%

	TILT ILLUSION (EEG)
	-0,28%
	-0,28%
	133%
	100%
	0,00%
	128%
	100%

	Ozdemir (EMG)
	-0,04%
	-0,04%
	134%
	100%
	0,00%
	121%
	100%

	PTT (PPG)
	-0,09%
	-0,08%
	134%
	101%
	0,00%
	116%
	100%

	WristPPG (PPG)
	-0,15%
	-0,15%
	139%
	100%
	0,00%
	121%
	100%

	Overall 
	-0,20%
	-0,20%
	134%
	100%
	0,00%
	123%
	100%


Independent Channel Coding – Anchor: BWC-4.0; Test: Test LMS split
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

	
	BD-PSNR1
	BD-PSNR2
	EncT
	DecT
	BR-R
	EncT
	DecT

	MIT (ECG)
	-0,11%
	-0,11%
	117%
	99%
	0,00%
	111%
	101%

	INCART (ECG)
	-0,20%
	-0,20%
	119%
	100%
	0,00%
	112%
	100%

	CHBMIT (EEG)
	-0,07%
	-0,07%
	119%
	100%
	0,00%
	125%
	100%

	NMR55 (EEG)
	-0,04%
	-0,03%
	119%
	100%
	0,00%
	127%
	100%

	NMR57 (EEG)
	-0,02%
	-0,02%
	120%
	100%
	0,00%
	123%
	100%

	TILT ILLUSION (EEG)
	-0,01%
	-0,01%
	121%
	100%
	0,00%
	125%
	100%

	Ozdemir (EMG)
	-0,02%
	-0,02%
	119%
	100%
	0,00%
	113%
	100%

	PTT (PPG)
	-0,05%
	-0,04%
	118%
	100%
	0,00%
	113%
	100%

	WristPPG (PPG)
	-0,06%
	-0,05%
	124%
	100%
	0,00%
	118%
	100%

	Overall 
	-0,06%
	-0,06%
	120%
	100%
	0,00%
	118%
	100%



