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Abstract
This contribution presents results for CE5.C1 where a CTU-location probability initialization scheme for inter coded slices is tested. The CE results show that 
1) On top of VTM 1.1, the proposed method provides 0.1% average BD-rate gains for both RA and LD configurations.    
2) On top of BMS 1.1, the proposed method provides 0.2% and 0.4% BD-rate gains for RA and LD configurations, respectively.   

CE Description
In JVET-J0021, a probability initialization scheme is proposed to better adapt the CABAC engine based on previously coded inter slices. Specifically, a probability state is first obtained after coding CTUs up to a specified location and stored. Then, the stored probability is used as the initial probability for the next B/P slice if that slice is coded with the same quantization parameter (QP). The CTU location for storing probability states is computed using the following formula:
CTU location = min ((W + C )/2 + 1, C ).
where W denote the number of CTUs in a CTU line, and C is the total number of CTUs in a frame. The following section presents the results of the proposed CTU-location based CABAC initialization tool. 
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CE Results
Tables 1.1 and 1.2 present the results for the proposed method on BMS1.0 software with VTM and BMS configurations, respectively. 






Table 1.1: Results of the proposed method enabled on BMS1.0 with VTM configuration over (left) BMS 1.0 with VTM configuration and (right) BMS1.0 with BMS configuration. 
	
	All Intra Main10 

	
	Over BMS-1.0 + vtm cfg.
	Over BMS-1.0 + bms cfg.

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.00%
	0.00%
	100%
	98%
	14.39%
	47.79%
	42.98%
	11%
	46%

	Class A2
	0.00%
	0.00%
	0.00%
	100%
	101%
	12.14%
	22.97%
	17.65%
	11%
	53%

	Class B
	0.00%
	0.00%
	0.00%
	100%
	98%
	11.01%
	18.71%
	24.11%
	10%
	54%

	Class C
	0.00%
	0.00%
	0.00%
	100%
	100%
	12.61%
	19.62%
	25.05%
	9%
	64%

	Class E
	0.00%
	0.00%
	0.00%
	100%
	102%
	15.70%
	20.36%
	24.30%
	12%
	54%

	Overall 
	0.00%
	0.00%
	0.00%
	100%
	100%
	12.90%
	24.74%
	26.42%
	11%
	54%

	Class D
	0.00%
	0.00%
	0.00%
	101%
	99%
	10.53%
	15.46%
	17.92%
	8%
	66%

	Class F (optional)
	0.00%
	0.00%
	0.00%
	102%
	102%
	11.76%
	19.66%
	21.00%
	11%
	62%

	
	
	
	
	
	
	
	
	
	
	

	
	Random Access Main 10

	
	Over BMS-1.0 + vtm cfg.
	Over BMS-1.0 + bms cfg.

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.09%
	-0.11%
	-0.07%
	101%
	100%
	20.05%
	46.71%
	49.52%
	25%
	41%

	Class A2
	-0.04%
	-0.09%
	-0.06%
	101%
	99%
	24.36%
	28.86%
	20.13%
	29%
	40%

	Class B
	-0.11%
	-0.02%
	0.06%
	101%
	100%
	18.36%
	29.51%
	32.06%
	26%
	45%

	Class C
	-0.16%
	-0.04%
	-0.06%
	100%
	99%
	14.67%
	20.28%
	24.00%
	25%
	50%

	Class E
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Overall
	-0.11%
	-0.05%
	-0.02%
	101%
	100%
	18.91%
	30.36%
	31.02%
	26%
	44%

	Class D
	-0.36%
	-0.01%
	0.02%
	100%
	100%
	15.43%
	17.88%
	20.42%
	24%
	49%

	Class F (optional)
	-0.10%
	0.00%
	-0.05%
	102%
	103%
	12.47%
	20.58%
	20.39%
	23%
	61%

	
	
	
	
	
	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over BMS-1.0 + vtm cfg.
	Over BMS-1.0 + bms cfg.

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Class B
	-0.09%
	-0.42%
	0.07%
	99%
	102%
	12.02%
	11.35%
	12.95%
	27%
	53%

	Class C
	-0.09%
	-0.16%
	-0.16%
	100%
	101%
	10.08%
	9.37%
	10.53%
	30%
	60%

	Class E
	-0.09%
	0.04%
	-0.04%
	100%
	101%
	12.63%
	10.57%
	13.89%
	30%
	61%

	Overall
	-0.09%
	-0.22%
	-0.03%
	99%
	101%
	11.53%
	10.49%
	12.38%
	28%
	57%

	Class D
	-0.44%
	-0.77%
	-0.69%
	99%
	98%
	11.96%
	9.36%
	10.05%
	33%
	62%

	Class F (optional)
	-0.18%
	-0.22%
	-0.16%
	103%
	104%
	11.92%
	15.77%
	15.82%
	27%
	68%













Table 1.2: Results of the proposed method enabled on BMS1.0 with BMS configuration over (left) BMS 1.0 with VTM configuration and (right) BMS1.0 with BMS configuration. 
	
	All Intra Main10 

	
	Over BMS-1.0 + vtm cfg.
	Over BMS-1.0 + bms cfg.

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-12.56%
	-31.49%
	-29.68%
	878%
	212%
	0.00%
	0.00%
	0.00%
	101%
	101%

	Class A2
	-10.81%
	-18.06%
	-14.63%
	956%
	192%
	0.00%
	0.00%
	0.00%
	100%
	101%

	Class B
	-9.91%
	-15.68%
	-19.37%
	986%
	185%
	0.00%
	0.00%
	0.00%
	100%
	101%

	Class C
	-11.05%
	-16.14%
	-19.67%
	1071%
	156%
	0.00%
	0.00%
	0.00%
	99%
	100%

	Class E
	-13.57%
	-16.91%
	-19.53%
	832%
	186%
	0.00%
	0.00%
	0.00%
	100%
	99%

	Overall 
	-11.37%
	-19.02%
	-20.39%
	953%
	183%
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class D
	-9.50%
	-13.18%
	-15.09%
	1199%
	152%
	0.00%
	0.00%
	0.00%
	101%
	101%

	Class F (optional)
	-10.39%
	-16.05%
	-17.08%
	938%
	167%
	0.00%
	0.00%
	0.00%
	101%
	102%

	
	
	
	
	
	
	
	
	
	
	

	
	Random Access Main 10

	
	Over BMS-1.0 + vtm cfg.
	Over BMS-1.0 + bms cfg.

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-16.86%
	-30.91%
	-32.81%
	401%
	242%
	-0.11%
	-0.25%
	-0.24%
	101%
	99%

	Class A2
	-19.61%
	-21.90%
	-16.61%
	351%
	249%
	-0.07%
	-0.19%
	-0.12%
	103%
	102%

	Class B
	-15.68%
	-22.78%
	-24.22%
	389%
	226%
	-0.18%
	-0.12%
	-0.23%
	101%
	101%

	Class C
	-13.14%
	-17.02%
	-19.63%
	395%
	199%
	-0.26%
	-0.28%
	-0.36%
	100%
	100%

	Class E
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Overall
	-16.03%
	-22.69%
	-23.19%
	385%
	226%
	-0.17%
	-0.20%
	-0.24%
	101%
	100%

	Class D
	-13.86%
	-15.39%
	-17.20%
	414%
	203%
	-0.48%
	-0.41%
	-0.38%
	100%
	100%

	Class F (optional)
	-11.25%
	-16.79%
	-16.89%
	460%
	172%
	-0.18%
	-0.16%
	-0.16%
	102%
	103%

	
	
	
	
	
	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over BMS-1.0 + vtm cfg.
	Over BMS-1.0 + bms cfg.

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	
	 
	 
	 

	Class B
	-10.88%
	-11.31%
	-11.39%
	373%
	189%
	-0.15%
	-0.93%
	-0.09%
	101%
	98%

	Class C
	-9.48%
	-8.73%
	-9.88%
	339%
	167%
	-0.28%
	-0.19%
	-0.44%
	100%
	99%

	Class E
	-12.08%
	-8.59%
	-12.38%
	333%
	169%
	-0.91%
	0.86%
	-0.25%
	100%
	102%

	Overall
	-10.71%
	-9.77%
	-11.14%
	351%
	176%
	-0.39%
	-0.24%
	-0.25%
	100%
	99%

	Class D
	-11.21%
	-9.63%
	-9.89%
	301%
	160%
	-0.60%
	-0.57%
	-0.53%
	101%
	101%

	Class F (optional)
	-10.87%
	-13.65%
	-13.68%
	389%
	157%
	-0.19%
	-0.12%
	-0.06%
	102%
	104%












References
1.  J. Chen and E. Alshina, “Algorithm description for Versatile Video Coding and Test Model 1 (VTM1),” JVET-J1002, 9th meeting, San Diego, CA, USA, April 2018.
1. T. Nguyen and A. Said, “Core Experiment 5: Arithmetic Coding Engine,” JVET-J1025, 9th meeting, San Diego, CA, USA, April 2018.
1. J.Boyce, K. Suehring, X. Li, and V. Seregin, “JVET common test conditions and software reference configurations,” JVET-J1010, 9th meeting, San Diego, CA, USA, April 2018.
1. A. Said, M. Karczewicz, H. Egilmez, V. Seregin, L. Zhang, and X. Zhao, “EE2: Arithmetic coding with context-dependent double-window adaptation response,” JVET-H0061, 8th Meeting, Macao, China, Oct. 2017.
1. A. Said, M. Karczewicz, L. Zhang, V. Seregin, and X. Zhao, “Arithmetic coding with context-dependent double-window adaptation response,” JVET-G0112, 7th Meeting, Torino, Italy, July 2017.
1. A. Alshin, E. Alshina, and J.-H. Park, “High precision probability estimation for CABAC,” in Proc. IEEE Visual Commun. Image Process. Conf., Kuching, Malaysia, Nov. 2013.

Patent rights declaration(s)
Qualcomm Incorporated may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).



	Page: 1	Date Saved: 2018-07-03
image1.png




image2.png




