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Abstract
This document presents a revisited version of the inter-channel averaging method for H.BWC, evaluated through a core experiment. The proposed update replaces the conventional uniform averaging with an exponential moving average (EMA) across channels, aiming to optimize both coding efficiency and computational behavior. The evaluation is conducted under joint channel coding in lossy configurations, with all coding tools and configurations kept identical to the CTC, except for enabling the proposed method. Experimental results show that the proposed method achieves BD-rate improvements for selected datasets while providing decoding-time reductions for most datasets, demonstrating its effectiveness as a practical refinement of the inter-channel averaging approach.
Introduction
In this core experiment, an updated version of the inter-channel averaging method is evaluated. The primary objective of this update is to optimize both encoding-time computational complexity and BD-rate performance by modifying the averaging strategy. To this end, an exponential averaging mechanism is introduced to replace the uniform averaging used in the original method.
Unlike the previous CE [2], this experiment is conducted with all coding tools and configurations kept identical to the CTC [3], except for enabling the proposed inter-channel averaging method. The only change applied is the activation of the proposed inter-channel averaging method itself, while all remaining configurations are kept identical. 
Proposed Method: Exponential Inter-Channel Averaging
The proposed method builds directly upon the inter-channel averaging framework described in [2]. Here, the averaging operation is replaced with an exponential moving average (EMA) across channels, with the aim of further optimizing the prediction algorithm.
Instead of assigning uniform weights to all available channels, the proposed method applies exponentially decaying weights, controlled by a fixed decay factor of 0.5, so that channels closer to the current channel are assigned higher weights. This EMA-based formulation is designed to better exploit local inter-channel correlation by emphasizing more relevant neighboring channels while gradually reducing the influence of less correlated ones. To bound the computational complexity and avoid excessive smoothing, the maximum number of channels participating in the averaging process is limited to eight.
Experimental Results of Exponential Inter-Channel Averaging
Table 3‑1.  Experiment evaluation results compared to TM 4.0 with CTC (joint channel lossy) [1]
	Dataset
	BD rate #1 (%)
	BD rate #2 (%)
	EncT (%)
	DecT (%)

	MIT_ECG
	0.000
	0.000
	100.099.9
	100.098.6

	INCART_ECG
	-0.340
	-0.346
	114.3
	96.2

	Wrist_PPG
	-0.069
	-0.068
	110.3
	96.3

	PTT_PPG
	-0.017
	-0.022
	111.3
	100.0

	Ozdemir_EMG
	-0.007
	-0.007
	106.7
	97.9

	CHBMIT_EEG
	-0.012009
	-0.012010
	106.4110.9
	92.497.8

	NMR55_EEG
	-0.054040
	-0.051038
	110.5109.6
	103.897.5

	NMR57_EEG
	-0.468400
	-0.468398
	111.0108.1
	90.989.7

	Tilt Illusion_EEG
	(TBD)
	(TBD)
	(TBD)
	(TBD)



As shown in Table 3-1 (Lossy), the proposed EMA-based inter-channel averaging improves coding efficiency for joint channel coding. In particular, noticeable BD-rate improvements are observed for the NMR57 and INCART datasets, indicating that the refined averaging strategy is effective when stronger inter-channel correlation is present.
In addition, decoding time reductions are observed for most datasets, showing that the proposed method maintains practical decoding efficiency while achieving improved rate-distortion performance. Overall, the results confirm that the proposed optimization provides consistent gains without BD-rate degradation across the evaluated datasets.
Conclusion
An inter-channel averaging method based on exponential moving average across channels was evaluated through a core experiment. By revising the averaging strategy, the proposed method achieves improved rate-distortion performance in joint channel coding, with particularly BD-rate gains for the NMR57 and INCART datasets.
Across the evaluated datasets, the proposed method demonstrates stable behavior compared to the Test Model, while decoding time is reduced in most cases. These results indicate that the proposed EMA-based inter-channel averaging provides an effective optimization of the existing framework, offering meaningful coding efficiency gains without degrading baseline performance. We propose the adoption of EMA-based inter-channel averaging method into the next version of H.BWC to optimize multi-channel signal coding.
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