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Abstract
It is observed that applying palette mode on small CUs introduces insignificant coding gain and brings extra complexity on the small blocks. This contribution proposes to disable palette mode for CU that are smaller or equal to 16 pixels. The proposed method reports negligible BD-rate changes compared to VTM7 [1] and reduces complexity.
Introduction
In VTM7.0 [1], palette mode can apply for CU that are equal or smaller than 64x64 pixels. After encoding a palette coded CU, the palette predictor will be updated using the current palette (consists of reused palette predictors and newly signaled palette colors), and entries from the previous palette predictor which are not reused in the current palette. The unused elements from the previous palette predictor will be added after the current palette sequentially until the maximum predictor size allowed (63 in VTM7.0) is reached. However, it may take multiple cycles to complete because the encoder/decoder needs to check sequentially whether each entry in the predictor is used to predict the palette table. After checking predictor entries, fill in the updated color entries will also be a sequential process. Since the maximum palette predictor size currently set in VTM7.0 is 63 and the predictors must be updated before encoding/decoding the next palette coded coding units, for small blocks such as 4x4, the palette predictor update process can be the bottleneck and cause latency in the pipeline. It is observed that applying palette mode on small CUs shows insignificant coding performance change but causes extra complexity on small CUs.
Proposal
In this contribution, it is proposed to disable palette mode for CU that are smaller or equal to 16 pixels. This modification can reduce the complexity for decoding a small CU.
Simulation Results
The proposed methods were implemented based on the VTM-7.0 reference software [1] and tested using the test condition and evaluation criteria that are used in CE2 [2] are applied.
Table 1: Results for standard QP (22, 27, 32, 37)
	
	　　All Intra Main10

	
	　　DualTree = 1　　
	　　DualTree = 0

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	TGM
	-0.03%
	0.02%
	0.00%
	100%
	100%
	0.10%
	0.10%
	0.11%
	100%
	100%

	TGM
	0.04%
	-0.01%
	-0.03%
	100%
	100%
	-0.01%
	0.01%
	0.04%
	100%
	100%

	A
	0.00%
	0.05%
	0.06%
	100%
	97%
	-0.03%
	0.00%
	-0.13%
	100%
	101%

	M
	0.01%
	0.04%
	0.03%
	100%
	99%
	0.02%
	0.05%
	-0.01%
	100%
	100%

	CC
	0.02%
	-0.03%
	-0.05%
	99%
	101%
	0.00%
	-0.01%
	0.06%
	101%
	100%

	Overall 
	0.01%
	0.02%
	0.00%
	100%
	100%
	0.02%
	0.04%
	0.02%
	100%
	100%

	
	　　Random access Main10

	
	　　DualTree = 1　　
	　　DualTree = 0

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	TGM
	0.02%
	0.06%
	0.06%
	100%
	100%
	0.03%
	0.04%
	0.03%
	100%
	100%

	TGM
	-0.02%
	0.07%
	-0.04%
	101%
	100%
	0.03%
	0.18%
	0.09%
	100%
	100%

	A
	0.03%
	0.02%
	0.05%
	99%
	100%
	0.02%
	0.00%
	0.01%
	100%
	99%

	M
	0.03%
	0.14%
	0.14%
	100%
	100%
	0.13%
	0.30%
	0.16%
	100%
	100%

	CC
	-0.05%
	-0.04%
	0.10%
	100%
	100%
	-0.01%
	-0.07%
	0.04%
	100%
	99%

	Overall 
	0.01%
	0.06%
	0.05%
	100%
	100%
	0.04%
	0.10%
	0.07%
	100%
	100%

	
	　　Low delay B Main10

	
	　　DualTree = 1　　
	　　DualTree = 0

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	TGM
	-0.04%
	-0.01%
	-0.04%
	100%
	98%
	0.03%
	0.09%
	0.12%
	100%
	99%

	TGM
	0.01%
	-0.06%
	0.16%
	100%
	100%
	-0.24%
	0.03%
	-0.09%
	99%
	99%

	A
	0.07%
	-0.02%
	-0.09%
	100%
	99%
	-0.10%
	0.10%
	0.13%
	100%
	101%

	M
	-0.02%
	-0.17%
	0.23%
	101%
	100%
	0.24%
	0.48%
	0.55%
	98%
	100%

	CC
	0.00%
	0.03%
	-0.07%
	99%
	98%
	-0.03%
	0.04%
	0.11%
	100%
	102%

	Overall 
	0.00%
	-0.05%
	0.05%
	100%
	99%
	-0.03%
	0.14%
	0.15%
	100%
	100%


Conclusions
In this proposal, palette mode excluding small blocks are tested. The results show that the test reduces the encoding/decoding latency with negligible BD-rate changes compared to VTM7. It is recommended the proposed changes be adopted into VVC.    
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