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Abstract

This contribution reports preliminary results on adaptive scaling proposed in JVET-C0066 for coding of video with extended colour volumes, e.g. video in ST 2084/BT.2020 representation. The method was integrated to the JEM3.1 codebase and tested for selected HDR test sequences available for JVET development. Proposed algorithm was compared against the reference design in JVET-B0054 which was also ported to JEM3.1 and results are reported with BD-Rate for the tPNSRY and deltaE metrics. 
It is proposed to AhG7 to formulate the Common Test Conditions for EE9 and continue study of the available in EE9 technologies in the next meeting cycle. 
1 Introduction
Proposed in JVET-B0054 algorithm for adaptive scaling utilizes a function of DC coefficient and an average of predicted samples to estimate the mean luma value of the currently coded block. This allows codec to mimic luma-adaptive delta QP quantization with adaptive scaling which is applied to transform coefficients of the residual. Luma adaptive deltaQP mechanism is based on a linear relationship between the mean luma value of the current block and QP adjustment step. Same linear relationship is utilized by converting the QP adjustment value to the corresponding scale value for AC coefficients. From application point of view, the main difference of the residual scaling proposed in JVET-B0054 from delta QP is that the DC coefficient is not scaled due to utilization of DC in the scale derivation.

2 Tested design

Adaptive in-loop scaling algorithms proposed in JVET-C0066 [1] proposed to overcome the limitation of algorithm in JVET-B0054 by extending the scaling to DC value, and exclude it from the scale derivation process. The solution proposed in [1] was integrated to JEM3.1 and made available as QCScale JEM SW branch [2]. Figure 1 shows modified JEM3.1 decoder with introduced changes highlighted in red. Scale determination block includes the following:

s = LUT [Mean (Prediction)],




(1)

where the LUT signaling and derivation is described in JVET-B0054 [3]. Scale value “s” for the current TU is determined from mean luma value of the reconstructed prediction block. Encoder applies the inverse of decoder scaling. All of the dequantized coefficients are scaled using “s” obtained from Equation (1). Scaled coefficients are passed to either secondary transform or the core transform depending on the mode of the block. For chroma blocks, same process is applied using the same “s” value obtained from the mean luma value of the prediction. Understood benefits of the proposed approach can be summarized as:

· Scale determination based on mean luma value of the prediction block reduces latency – coefficient values are not required for scale determination

· Scale determination based on mean luma value of the reconstructed prediction block allows scaling of all transform coefficients

· Scaling of coefficients after dequantizer (and possible combination inside dequantizer) instead of in between transforms yields to a simpler decoder design and encoder design closer to delta QP based solution 

· Scaling in terms of multiplication and shift to avoid division at the decoder
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Figure 1 Proposed Decoder
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Figure 2 Encoder transform/quantization block for JEM3.1 with delta QP signaling (left) and proposed scheme (right)
3 Experimental Results

Luma adaptive scaling scheme proposed in JVET-C0066 was implemented on top of the JEM3.1 branch implementing deltaQP signaling and provided on August 4, 2016 [3]. 
Simulations were conducted with HDR/WCG test sequences available to JVET. The processing suggested for HDR anchors in [4] for conversion from EXR to YUV and inverse was utilized. All-intra and Random Access configurations were utilized for the test. An Original deltaQP LUT designed for HDR/WCG coding was utilized. The QP set and distortion metrics utilized for HDR/WCG development in JCT-VC were utilized. To evaluate the performance of this algorithm (Scheme 2), it was tested against the original design of JVET-B0054 (Scheme 1) which was also implemented in JEM 3.1. Objective comparative results for tested schemes are summarized in Table 1 and 2. 
Table 1. Comparative results of Scheme 2 (JEM3.1 + JVET-C0066) vs. anchor Scheme 1 (JEM3.1+ JVET-B0054) in terms of BD-rates for tPSNRY and deltaE, All Intra configuration. 

	 
	Num Frames
	Y
	DE100
	PSNR Y
	PSNR U
	PSNR V

	FireEaterClip4000r1
	40
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%

	Market3Clip4000r2
	80
	0.1%
	0.3%
	0.1%
	0.1%
	0.2%

	SunRise
	40
	0.0%
	0.7%
	0.0%
	0.1%
	0.3%

	ShowGirl2Teaser
	70
	0.1%
	0.0%
	0.1%
	0.0%
	-0.1%

	BalloonFestival
	50
	0.1%
	0.3%
	0.0%
	0.0%
	0.1%

	EBU_04_Hurdles
	50
	0.0%
	0.1%
	0.0%
	-0.1%
	-0.1%

	EBU_06_Start
	50
	0.0%
	0.0%
	0.0%
	-0.1%
	-0.1%

	Overall
	 
	0.1%
	0.2%
	0.0%
	0.0%
	0.1%


Table 2. Comparative results of Scheme 2 (JEM3.1 + JVET-C0066) vs. anchor Scheme 1 (JEM3.1+ JVET-B0054) in terms of BD-rates for tPSNRY and deltaE, Random Access configuration. 

	 
	Num Frames
	Y
	DE100
	PSNR Y
	PSNR U
	PSNR V

	FireEaterClip4000r1
	40
	0.2%
	-0.2%
	0.2%
	1.3%
	0.2%

	Market3Clip4000r2
	80
	0.1%
	-0.3%
	0.1%
	0.6%
	0.6%

	SunRise
	40
	0.0%
	-1.8%
	0.0%
	-0.7%
	0.0%

	ShowGirl2Teaser
	70
	0.3%
	0.1%
	0.2%
	0.2%
	0.4%

	BalloonFestival
	50
	0.0%
	1.4%
	0.0%
	-0.1%
	-0.1%

	EBU_04_Hurdles
	50
	0.2%
	-0.7%
	0.1%
	0.1%
	-0.7%

	EBU_06_Start
	50
	0.1%
	-0.8%
	0.1%
	-0.6%
	0.0%

	Overall
	 
	0.1%
	-0.3%
	0.1%
	0.1%
	0.0%


Preliminary simulation results show that proposed in JVET-C0066 removal of DC value from the derivation process has a limited impact on compression efficiency. Reported in Table 1 and 2 results show that proposed scheme results in 0% and 0.2% dBR on average for tPSNRY and deltaE respectively for AI configuration and 0.1% and -0.3% of dBR for random access configuration. 
4 Conclusion

In this contribution, we provided preliminary results for in-loop scaling algorithms proposed in JVET-C0066 and integrated to the JEM3.1. Results are reported for HDR test sequences, available for JVET development. Results are reported with BD-Rate and BD-PSNR for the tPNSRY and deltaE metrics, where the metrics are computed from linear RGB and visual quality assessment. 
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