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Abstract
This document reports on the simulation results of Core Experiment 4 (CE4), which investigate the combined results of CEs 1, 2 and 3.
1. Software and configurations
The proposed changes are evaluated under the BWC Common Test Conditions (CTC). Note that the CTC specifies an independent channel coding configuration, which is referred to as ICC in this document.
The software used for the experiments is BWC-4.0 with the bugfixes as of Dec 9, 2025, with the proposed modifications implemented on top of this baseline. For the BD-rate calculation, the anchor is the unmodified BWC-4.0 software using the encoder configuration specified for each sub-category, while the test candidate is the modified BWC-4.0 software using the same encoder configurations.
As the changes of CE2 and parts of the changes of CE3 are disabled in the CTC, a second set of results is shown. Here, 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 enforced LMS split 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 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.
2. Experimental results
CTC (Non-ICC Configuration)
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

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

	MIT (ECG)
	-0,73%
	-0,73%
	100%
	95%
	0,00%
	100%
	101%

	INCART (ECG)
	-0,71%
	-0,72%
	100%
	91%
	-0,12%
	100%
	99%

	CHBMIT (EEG)
	-0,13%
	-0,13%
	100%
	91%
	-0,01%
	99%
	93%

	NMR55 (EEG)
	-0,10%
	-0,09%
	100%
	94%
	0,00%
	100%
	98%

	NMR57 (EEG)
	-0,07%
	-0,07%
	100%
	96%
	0,00%
	100%
	100%

	TILT ILLUSION (EEG)
	-0,04%
	-0,04%
	100%
	97%
	0,00%
	100%
	100%

	Ozdemir (EMG)
	-0,04%
	-0,04%
	100%
	96%
	-0,35%
	113%
	98%

	PTT (PPG)
	-0,46%
	-0,42%
	100%
	95%
	0,00%
	100%
	101%

	WristPPG (PPG)
	-0,08%
	-0,09%
	100%
	98%
	0,00%
	101%
	100%

	Overall 
	-0,26%
	-0,26%
	100%
	95%
	-0,05%
	101%
	99%


CTC – Independent Channel Coding (ICC)
	
	Lossy Compression
	Lossless Compression

	
	Over BWC-3.0
	Over BWC-3.0

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

	MIT (ECG)
	-0,72%
	-0,72%
	101%
	95%
	-0,03%
	100%
	101%

	INCART (ECG)
	-0,50%
	-0,49%
	101%
	96%
	-0,02%
	101%
	101%

	CHBMIT (EEG)
	-0,10%
	-0,10%
	100%
	96%
	-0,01%
	100%
	100%

	NMR55 (EEG)
	-0,09%
	-0,09%
	100%
	96%
	0,00%
	100%
	100%

	NMR57 (EEG)
	-0,06%
	-0,05%
	100%
	97%
	-0,01%
	100%
	99%

	TILT ILLUSION (EEG)
	-0,04%
	-0,04%
	100%
	98%
	-0,01%
	100%
	100%

	Ozdemir (EMG)
	-0,04%
	-0,04%
	100%
	96%
	0,00%
	101%
	101%

	PTT (PPG)
	-0,40%
	-0,40%
	101%
	94%
	-0,01%
	101%
	100%

	WristPPG (PPG)
	-0,09%
	-0,09%
	100%
	99%
	-0,01%
	102%
	99%

	Overall 
	-0,23%
	-0,22%
	100%
	96%
	-0,01%
	100%
	100%


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)
	-0,73%
	-0,73%
	101%
	96%
	0,00%
	101%
	102%

	INCART (ECG)
	-0,42%
	-0,38%
	102%
	92%
	-0,08%
	100%
	99%

	CHBMIT (EEG)
	-0,10%
	-0,09%
	101%
	93%
	-0,01%
	100%
	93%

	NMR55 (EEG)
	-0,07%
	-0,04%
	101%
	95%
	0,00%
	100%
	98%

	NMR57 (EEG)
	0,02%
	0,03%
	100%
	96%
	0,00%
	100%
	99%

	TILT ILLUSION (EEG)
	0,02%
	0,02%
	100%
	97%
	0,00%
	100%
	100%

	Ozdemir (EMG)
	-0,03%
	-0,03%
	101%
	96%
	-0,35%
	113%
	98%

	PTT (PPG)
	-0,46%
	-0,41%
	101%
	96%
	0,00%
	100%
	100%

	WristPPG (PPG)
	-0,05%
	-0,05%
	101%
	98%
	0,00%
	101%
	100%

	Overall 
	-0,20%
	-0,19%
	101%
	96%
	-0,05%
	102%
	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)
	-0,71%
	-0,71%
	101%
	97%
	-0,03%
	101%
	101%

	INCART (ECG)
	-0,43%
	-0,42%
	101%
	97%
	-0,02%
	101%
	101%

	CHBMIT (EEG)
	-0,10%
	-0,10%
	102%
	96%
	-0,01%
	100%
	100%

	NMR55 (EEG)
	-0,08%
	-0,08%
	101%
	96%
	0,00%
	100%
	100%

	NMR57 (EEG)
	-0,05%
	-0,04%
	102%
	97%
	-0,01%
	100%
	99%

	TILT ILLUSION (EEG)
	-0,04%
	-0,04%
	101%
	98%
	-0,01%
	100%
	100%

	Ozdemir (EMG)
	-0,04%
	-0,04%
	101%
	97%
	0,00%
	101%
	101%

	PTT (PPG)
	-0,37%
	-0,37%
	101%
	96%
	-0,01%
	101%
	100%

	WristPPG (PPG)
	-0,07%
	-0,09%
	101%
	99%
	-0,01%
	101%
	100%

	Overall 
	-0,21%
	-0,21%
	101%
	97%
	-0,01%
	101%
	100%



3. Observation and Summary
The experimental results show that the combined modifications of CE1, CE2 and CE3 provide a simplified codec and coding efficiency improvements for the standard CTC configurations and modified CTC configurations. Based on these findings, the proposed modifications should be incorporated into the next version of the BWC software.
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