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Abstract

Transform Skip Mode [F077] addresses transformation of residuals, where a row and/or a column transforms can be skipped. Encoder determines a selection of transforms / skipped transforms, i.e. so-called Transform Skip Mode (TSM), for each block based on RDO search. The transform skip mode choice is signaled to the decoder where inverse transforms of rows/ columns are performed or skipped.

The results for common test conditions and sequences [E700] are available in [F077]. This contribution reports results for TSM applied to screen content [F696].
TSM, as in [F077], is applied on motion compensated blocks only. Therefore the random access and low delay configurations are evaluated. For the random access configurations, the average gains for different sequence classes are in the range of 0.2 to 3.9 % BD-rate gain, for luminance. For low delay configurations, the averaged gains are in the range of 0.8 to 9.7 % BD-rate. 
1 Results for SCC with TSM
Anchors for this evaluation of screen content sequences are HM3.2 coded sequences under common conditions as defined in [E700]. TSM has been implemented in HM3.2 and the implementation is valid under RQT splitting disabled for inter coded blocks (--QuadtreeTUMaxDepthInter=1), while intra coded blocks are unaffected by the TSM choice. The transform skip mode is applied jointly on Y, U and V components of a block.

The comparison results are presented in Table 1. A detail from one sequence is presented in Figure 1.
Table 1. Test results for coding screen content with TSM, in comparison to HM3.2 anchors

	 
	Random access
	Random access LoCo

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

	Class F_Huawei
	-0.3 
	-1.0 
	-0.9 
	-0.2 
	-1.8 
	-1.2 

	Class F_HKUST
	-1.7 
	-1.0 
	-0.9 
	-1.0 
	-0.2 
	-0.1 

	Class F_BJUT
	-3.9 
	-3.3 
	-3.6 
	-1.6 
	-1.0 
	-1.2 

	All
	-1.5 
	-1.5 
	-1.5 
	-0.7 
	-1.2 
	-1.0 

	Enc Time[%]
	105%
	107%

	Dec Time[%]
	100%
	101%

	
	
	
	
	
	
	

	 
	Low delay
	Low delay LoCo

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

	Class F_Huawei
	-0.9 
	-1.0 
	-0.9 
	-0.8 
	-2.4 
	-1.3 

	Class F_HKUST
	-9.0 
	-6.5 
	-6.5 
	-5.0 
	-2.3 
	-1.9 

	Class F_BJUT
	-8.7 
	-5.9 
	-5.7 
	-5.2 
	-3.2 
	-2.2 

	All
	-4.6 
	-3.4 
	-3.3 
	-2.8 
	-2.6 
	-1.6 

	Enc Time[%]
	104%
	105%

	Dec Time[%]
	100%
	102%

	
	
	
	
	
	
	

	 
	Low delay P
	Low delay P LoCo

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

	Class F_Huawei
	-1.2 
	-1.7 
	-1.4 
	-1.1 
	-2.7 
	-1.2 

	Class F_HKUST
	-8.6 
	-6.0 
	-6.2 
	-6.2 
	-3.2 
	-3.5 

	Class F_BJUT
	-9.7 
	-6.3 
	-5.6 
	-5.9 
	-2.8 
	-2.5 

	All
	-4.9 
	-3.8 
	-3.5 
	-3.4 
	-2.8 
	-2.0 

	Enc Time[%]
	106%
	108%

	Dec Time[%]
	99%
	101%
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	a) HM 3.2

	b) HM3.2, TSM, RQT off



Figure 1. A detail from HKUST1 sequence, frame 15, low-delay high efficiency, QP 37
2 Conclusions

This evaluation show that TSM can be useful for coding of screen content as it provides BD-rate gains and, in some cases, noticeable visual improvement. 
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