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Abstract
This contribution proposes an encoding acceleration by reducing Rate Distortion Optimized Quantization (RDOQ) evaluations in the intra encoding process. By disabling RDOQ when evaluating all modes and enabling it when the best mode is evaluated with full Residual Quadtree (RQT), one evaluation with RDOQ remains for every Prediction Unit (PU). For the intra configuration, this proposal reports 0.6% (Y), 1.1% (U), and 1.2% (V) BD-rate increase. Execution time is reduced to 93%. More interesting is the effect on Intra LC. There, 0.2% (Y), -0.1% (U), and 0.0% (V) BD-rate increase is reported with 85% of the execution time. Results are cross checked by BBC in JCTVC-E484.
1 Introduction
In the HM2.0 implementation, enabling Rate Distortion Optimized Quantization (RDOQ) implies enabling it for all RDO calculations. 
With Intra prediction, a set containing the best candidate modes is selected by a rough mode decision [JCTVC-C207].  This is illustrated with the first loop in Figure 1. In this first mode decision, RDOQ is not used because only SAD values are calculated. As a second step, the best candidate modes are evaluated with full RDOQ functionality, but with a simplified Residual Quadtree (RQT) [JCTVC-C311]. As a last step, only the best mode is evaluated with a full RQT and with RDOQ applied.
Although RDOQ calculations are restricted to the set of best modes in intra prediction, profiling indicates that RDOQ takes 17% of Intra calculations and 21% of Intra LoCo calculations.
2 Proposed acceleration

Changes are made to the intra prediction to reduce the number of times RDOQ is used while encoding.  
The first evaluations are SAD based, so RDOQ is not considered there. In the second loop where RDO cost calculations are made for the set containing the best modes, execution time is reduced by disabling RDOQ. This is illustrated in Figure 2. Finally, only the best mode is evaluated with RDOQ enabled and full RQT splitting. 
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Figure 1: HM2.0 intra prediction
Figure 2: proposed intra prediction

3 Experimental results
	 
	Intra HE
	Intra LC

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	0.4 
	1.3 
	2.2 
	0.1 
	0.1 
	0.4 

	Class B
	0.7 
	0.3 
	1.2 
	0.2 
	0.1 
	0.2 

	Class C
	0.7 
	0.1 
	0.3 
	0.2 
	-0.5 
	-0.4 

	Class D
	0.7 
	0.0 
	0.2 
	0.2 
	-0.5 
	-0.6 

	Class E
	0.3 
	4.7 
	2.5 
	0.0 
	0.5 
	0.2 

	All
	0.6 
	1.1 
	1.2 
	0.2 
	-0.1 
	0.0 

	Enc Time[%]
	93%
	85%

	Dec Time[%]
	98%
	97%


4 Conclusion

This contribution demonstrates encoding accelerations obtained from decreasing RDOQ calculations in intra prediction. For the LoCo scenario, a 15% decrease in execution time can be obtained with 0.2% (Y), -0.1% (U), and 0.0% (V) BD-rate increase. 
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